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The Nebulous Future of Machine Translation 

A r e p o r t  by  the  N a t i o n a l  A c a d e m y  of 
Sciences t h a t  examines  mach ine  t r a n s l a -  
t ion  a g a i n s t  the  l igh t  of h u m a n  t r a n s l a -  
t ion  ha s  d i s tu rbed  a good m a n y  r e sea rch  
a d m i n i s t r a t o r s  in  the  gove rnmen t .  So 
much  bad  publ ic i ty  h a s  been engende red  
by th i s  r e p o r t  t h a t  the  f u t u r e  of mach ine  
t r a n s l a t i o n  is u n c e r t a i n ,  even t h o u g h  the  
technology  is a scan t  twelve  yea r s  old. 

The repor t ,  t i t led  " L a n g u a g e  and  Ma-  
chines ,"  r ecommends  t h a t  the  g o v e r n m e n t  
w i t h d r a w  i ts  s u p p o r t  of mach ine  t r a n s l a -  
t ion  in f a v o r  of more  theore t i ca l  a reas ,  
such as  c o m p u t a t i o n a l  l inguis t ics .  " L a n -  
guages  and  Mach ines "  was  w r i t t e n  a f t e r  
a two-yea r  s t udy  by  the  A u t o m a t i c  Lan -  
guage  P r o c e s s i n g  Adv i so ry  Commit tee ,*  
or  Alpac ,  as i t  h a s  become known.  Much 
b i t t e r  deba te  fol lowed i ts  publ ic  re lease  
in November ,  1966. 

On J a n u a r y  24, two m o n t h s  a f t e r  the  
r e p o r t  was  re leased,  a g roup  of r e sea rch  
a d m i n i s t r a t o r s  me t  in  W a s h i n g t o n  to 
compare  notes  on the  effects of the  Alpac  
repor t .  D u r i n g  the  mee t ing ,  they  fo rmed  
a r g u m e n t s  a g a i n s t  two of A lpac ' s  m a j o r  
conclusions  : 

(1) Alpac  said the  supp ly  of t r a n s -  
l a to r s  in  the  U.S. f a r  exceeds the  de- 
m a n d  fo r  t r a n s l a t i o n ,  and  i t  is h a r m f u l  
to spend  l a rge  sums of  money  on the  
m e c h a n i z a t i o n  of a smal l ,  economical ly  
depressed  i ndus t ry .  

The  a d m i n i s t r a t o r s  c la im t h e r e  is no 
such t r a n s l a t o r  surp lus .  I f  a n y t h i n g ,  
t h e r e  is a s h o r t a g e  of skil led t r a n s l a t o r s  
capab le  of  w o r k i n g  w i th  t echn ica l  ma-  
te r ia l .  The  a d m i n i s t r a t o r s  cite a case 
whe re  the  A i r  Fo rce  t r i ed  to fill two 
vacanc ies  fo r  t r a n s l a t o r s  in  one division.  
Despi te  na t i onwide  adve r t i s ing ,  t hey  said,  
the  vacanc ies  could not  be filled, and  the  
d iv is ion  even tua l ly  lost  the  two pos i t ions  
u n d e r  Civil  Service  regu la t ions .  

* Committee members were Chairman John R. 
Pierce of Bell Telephone Laboratories, whose spe- 
cialty is communications; John B. Carroll of Har- 
vard, educational psychology and measurement; 
David G. Hays of Rand Corp., computational lin- 
guistics and social science; Anthony G. Oettinger of 
Harvard, computer sciences; Alan Perils of Car- 
negie Tech, computer sciences; Charles F. Hockett 
of Cornell, a linguist who resigned part way 
through the study and was replaced by another 
linguist, Eric P. Hamp of the University of Chi- 
cago. Executive secretary was A. Hood Roberts, a 
computational linguist, now acting director of the 
Center for Applied Linguistics in Washington, D.C. 

(2) The re  h a s  been no acceptable  ma-  
chine t r a n s l a t i o n  of g en e ra l  scientif ic 
t ex t  w i t h o u t  pos ted i t ing ,  Alpac  said,  and  
no immedia t e  prospec ts  for  a n y  exist .  

The  a d m i n i s t r a t o r s  a r g u e  t h a t  m a c h i n e  
t r a n s l a t i o n  is go ing  on today  in five 
faci l i t ies  a r o u n d  the  world.  A t  some 
places,  such as  the  Atomic  E n e r g y  
Commiss ion ' s  Oak Ridge L a b o r a t o r y  in 
Tennessee ,  t he re  is no pos ted i t ing .  Key- 
p u n c h e r s  a t  Oak Ridge p r e p a r e  i n p u t  
ca rds  d i rec t ly  f r o m  scientific Ru s s i an  tex t ,  
and  a n  I B M  7090 t r a n s l a t i o n  is g iven  
to sc ien t i s t s  in r a w  form.  A l t h o u g h  the  
g r a m m a t i c a l  qua l i ty  leaves  much  to be 
desired,  the  sc ien t i s t s  like the  speed of 
the  service,  which  is much  f a s t e r  t h a n  
h u m a n  t r a n s l a t i o n s .  The compu te r  a t  Oak 
Ridge  t r a n s l a t e s  abou t  200,000 words  a 
y e a r  as a sideline to i t s  r e g u l a r  produc-  
t ion  w i th  a n  inc rease  in th i s  r a t e  expected 
in the  fu t u r e .  

W h y  should two in t e l l i gen t  g r o u p s  of 
men,  all sea ted  in cha i r s  of respons ib i l i ty ,  
come to such d i v e r g e n t  v iews on the  same 
sub jec t?  The  m a i n  r ea son  seems to be 
t h a t  they  a r e  e x a m i n i n g  d i f fe ren t  in for -  
m a t i o n  to f o r m  t h e i r  conclusions.  The  
g o v e r n m e n t  r e sea rch  a d m i n i s t r a t o r s  a re  
looking a t  t h e i r  p ro jec t s  as  they  ex is t  
today.  The  Alpac  g roup  looked a t  d a t a  
t h a t  was  p robab ly  two yea r s  old. A n d  t h a t  
is the  basic  weakness  of the  Alpae  repor t .  

E x a m p l e  : Mach ine  t r a n s l a t i o n  h a s  been 
go ing  on since F e b r u a r y ,  1964 a t  the  
A i r  Force ' s  F o r e i g n  Technology Division,  
W r i g h t - P a t t e r s o n  A i r  Force  Base,  Ohio. 
These  opera t ions  were  the  sub jec t  of two 
s tudies ,  one by  A r t h u r  D. Li t t le ,  Inc.,  a t  
the  r eques t  of the  A i r  Force ,  the  o the r  by  
six science ed i tors  and  a n  owner  of a 
commerc ia l  t r a n s l a t i o n  agency,  a t  t he  
r eques t  of Alpac .  T r a n s l a t i o n s  f r o m  F T D  
were  compared  w i th  t r a n s l a t i o n s  f r o m  
the  J o i n t  Pub l i ca t ions  Resea rch  Service,  
a D e p a r t m e n t  of Commerce  g roup  t h a t  
t r a n s l a t e s  fo r  the  e n t i r e  g o v e rn men t .  

On the  bas is  of these  s tudies ,  A lpac  
concluded t h a t  the  pos ted i ted  mach i n e  
t r a n s l a t i o n s  of F T D  were  "slow, expen-  
sive, of poor  g r a p h i c  a r t s  qual i ty ,  an d  
not  v e r y  good t r a n s l a t i o n s . "  However ,  
the  mos t  r ecen t  F T D  m a t e r i a l  ci ted in 
the  Alpac  r e p o r t  is da ted  November  6, 
1964. Since the  Alpae  r e p o r t  was  no t  
completed un t i l  J u l y  1966 and  not  pub-  

l ished un t i l  November  1966, i t  is h a r d  to 
see how an y  va l id i ty  can  be a t t a ched  to 
these  c o m p a r a t i v e  s tudies .  They  h a v e  
aged too much.  

The  g o v e r n m e n t  a d m i n i s t r a t o r s  even 
c la im t h a t  more  r ecen t  i n f o r m a t i o n  was  
ava i l ab le  to the  Alpac  member s  but ,  fo r  
some reason,  they  chose to ignore  it. They  
also c la im t h a t  the  F T D  opera t ion ,  which  
uses  the  I B M  M a r k  II  t r a n s l a t o r ,  ha s  
been con t inua l ly  improved  since 1964. 

As  to the  supp ly  of h u m a n  t r a n s l a t o r s ,  
t he  Alpac  g roup  in p a r t  of i t s  s t udy  used 
s t a t i s t i c s  f r o m  the  W a s h i n g t o n  office of 
the  U S  E m p l o y m e n t  Service,  which  
showed 523 people in  the  W a s h i n g t o n  
a r e a  seeking  p a r t - t i m e  or fu l l - t ime  work  
as  t r a n s l a t o r s  in 1964. 

B u t  th i s  i n f o r m a t i o n  was  not  p rope r ly  
i n t e rp r e t ed .  U S E S  did have  523 " t r a n s -  
l a t o r s "  on i t s  rol ls  then ,  b u t  some were  
f r ee  lance t r a n s l a t o r s  who would not  be 
able  to fill fu l l - t ime  open ings  or m a n y  
p a r t - t i m e  open ings ;  o thers  were  immi-  
g r a n t s  who were  in th i s  coun t ry  on visi-  
t o r s '  v i s a s ;  and  o the r s  were  b i - l ingua l  
people who h ad  n e v e r  been tes ted  f o r  
t h e i r  ab i l i ty  to t r a n s l a t e  t echn ica l  docu- 
ments .  

U S E S  h ad  gone out  and  bea t  the  
bushes  to find t r a n s l a t o r s  t h a t  year .  
Since t h e n  i t  h a s  no t  had  the  s taff  to 
sea rch  out  these  people, and  i ts  " t r a n s -  
l a t o r "  rolls  have  s h r u n k  to a couple of 
dozen. 

" W i t h  opposi t ion f r o m  w i t h i n  the  gov-  
e r n m e n t  i tself ,  will t he  Alpac  r e p o r t  
r ea l ly  change  a n y t h i n g ?  Yes indeed;  in  
fac t ,  i t  a l r e ad y  has .  The  N a t i o n a l  Science 
F o u n d a t i o n ,  one of t h r e e  m a j o r  sup-  
p o r t e r s  of n a t u r a l  l a n g u a g e  process ing ,  
h a s  d ropped  all d i rec t  s u p p o r t  of mach ine  
t r a n s l a t i o n  by i ts  Office of Science I n f o r -  
m a t i o n  Service.  I t  h a s  advised  i ts  g r a n t e e s  
t h a t  s u p p o r t  of compu ta t i ona l  l ingu i s t i c s  
r e s e a r c h  will now be a d m i n i s t e r e d  by i ts  
Divis ion of Social Sciences, which  ha s  sup-  
por t ed  l inguis t i cs  r e sea rch  fo r  seve ra l  
years ,  i nc lud ing  some work  in  compu ta -  
t iona l  l inguis t ics .  The  Office of Science 
I n f o r m a t i o n  Service is now cha rged  w i t h  
i m p r o v i n g  p r e s e n t  t r a n s l a t i o n  prac t ices ,  
" i n c l u d i n g  the  use of mach ine  aids  w h e r -  
ever  th i s  p roves  to be p rac t i cab le . "  

In  the  l a s t  e igh t  months ,  Dr.  M u r r a y  
Aborn ,  of the  Social Sciences Divis ion,  
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has discussed all current  NSF-supported 
projects with their directors. Some pro- 
jects will run through the current year, 
but others have already been renewed, 
such as the Linguistic Transformations 
Project  at the Universi ty of Pennsyl- 
vania, Philadelphia. NSF  is supporting 
that  work for another two years. 

In addition, Dr. Aborn suspects that  
NSF will receive entirely new proposals 
for computational linguistics support be- 
cause of the publicity connected with the 
internal shift  at NSF.  Some researchers 
are finding out for the first time that  
N S F  funds are available for this type 
of work." 

Thus, the effect of this report  at  NSF  
is a mixed bag. Machine translation has 
suffered, but computational linguistics 
has received a boost. 

In other parts of the government it  is 
hard to find such a clear-cut effect. The 
Central Intelligence Agency, the second 
supporter of natural  language processing, 
operates under a mantle of secrecy, and 
its thoughts on this subject cannot be 
recorded. However, the word around 
Washington is that  CIA goes along with 
the Alpac recommendations. But no one 
outside of CIA knows for sure. 

Within the Department of Defense, 
the third supporter, there exists a much 
different atmosphere. Here is where pub- 
licity has had a detrimental effect. Art i-  
cles in trade magazines based on the 
Alpac report  have created what one 
spokesman called "a climate of opinion" 
that  has burdened those Defense officials 
t rying to just i fy  machine translation to 
their superiors. 

"The Air  Force is the chief supporter 
of machine translation research. In 
roughly ten years, i t  contributed almost 
half  of the $20 million worth of govern- 
ment support of machine translation 
and computational linguistics. Today, Air  
Force work is going on at Bunker-Ramo, 
IBM, the Universi ty of Texas, the Rand 
Corporation, and Informatics." 

Air  Force funding flows through the 
Machine-Aided Translation Project at the 
Rome Air  Development Center, Griffiss 
Air  Force Base, N.Y. Mr. Z. L. Panwokicz, 
director of the project, said their ultimate 
goal continues to be machine translation 
of natural  languages, with emphasis on 
Russian, Chinese, and German, in that  
order. Today, however, work is "str ict ly 
software," consisting of research in com- 
putational linguistics and programming. 

As of this writing, the Air  Force pro- 
gram has not been changed to any degree 
by the Alpac report, but the "image" of 
the program has been damaged. Since 
it  accounts for so much of the government 
support, any change by the Air  Force in 
the future will have impact. But as Mr. 

Pankowicz philosophically noted, "This 
is my ninth year in this field, and I don't 
remember a year without some contro- 
versy." 

Both the Navy and the Army have 
small programs in this area. Army people 
say the Alpac report has had little effect 
on them, but the Navy is taking a hard 
look at all its research programs to see 
where it can cut back. I t  is under con- 
gressional pressure to conduct less re- 
search, and automatic language process- 
ing could very well receive the ax in 
fiscal 1968. But a decision has not yet 
been made and Alpac may not make any 
difference when it is made. 

"Not  surprisingly, Europeans have 
been quite interested in the Alpac re- 
port. A US government official, just  
returned from West Germany, said there 
were even press releases distributed in 
Germany, France, and Italy that  reflected 
the Alpac recommendations. He said they 
caused a one-month delay in at least one 
contract award, but af ter  examination 
by five or six research centers, the re- 
leases were dismissed at "not objective." 
It  is not clear who was responsible for 
distribution of the publicity." 

In industry an entirely different pic- 
ture presents itself. In the early days - -  
ten years ago--optimism for machine 
translation ran at a high pitch. Advertis- 
ing, which eventually damaged the cause, 
glowed with promises of quick, clean 
translations. Marketing plans were laid 
for such ventures as automatic trans- 
lating service centers, and one was opened 
by Itek Corporation in New York City. 
But it closed in a few months. Gradually, 
industry's enthusiasm for machine trans- 
lation dwindled until it was either aban- 
doned or submerged in other linguistic 
research. 

IBM was one of the most enthusiastic 
supporters of machine translation ten 
years ago, and it had a considerable ef- 
for t  under way. With funds of its own 
and funds of the government, it built 
four translation machines based on photo- 
storage and special-purpose, lexical pro- 
cessors: the Mark I, Mark II, the Re- 
search Language Processor, which was 
used at the 1964-65 World's Fair ,  and 
Alps, the Automatic Language Process- 
ing System. Two of these machines, Alps 
and Mark II, are still operating in the 
government. 

Today, IBM still hopes for natural  
language processing by computer, but 
it recognizes that  it is a distant, difficult 
goal to reach. IBM's orientation has 
shifted from production and operation of 
t ranslat ing machines to research in trans- 
formational grammar  and computational 
linguistics. Its research staff is much 

smaller and more academic than the staff 
that  developed the four machines, and 
this staff is studying more applications of 
language processing than just  machine 
translation. Information retrieval,  special 
programming languages, and the teach- 
ing of languages to children are three 
it  mentioned. 

Lest computational linguistics suffer 
by association with machine translation, 
the Alpac committee inserted a separate 
cover letter in the front  of its report  
suggesting an annual expenditure of $2.5 
to $3 million as "reasonable" support 
for computational linguistics research, 
mainly through the auspices of the Na- 
tional Science Foundation. 

Alpac warned that  large scale work is 
needed, "since small scale experiments 
and work with miniature models of lan- 
guage have proved seriously deceptive 
in the past, and one can come to grips 
with real problems only above a certain 
scale" of grammar  size, dictionary size, 
and available l i terature.  I t  fur ther  sug- 
gested splitting the annual funds among 
four or five centers. Thus, one center 
would have at  least $600,000 a year to 
play with. This is a tidy sum; half  again 
as large as any machine translation pro- 
ject. Ironically, there is a shortage of 
computational linguists and it  is doubt- 
ful that  enough could be found to ade- 
quately staff four or five large centers. 

What  does the future hold for machine 
translation? Even though he is highly 
critical of the Alpac report, Dr. R. Ross 
Macdonald, director of the Georgetown 
Universi ty Machine Translation Research 
Project, is optimistic. In fact, he believes 
freely usable machine translation could 
be available in four or five years i f  a 
group as fa r  along as his were to receive 
$150,000 worth of support each year, 
one-fourth the amount Alpac recom- 
mended for computational linguistics. 
(Georgetown was one of the first groups 
in this work.) 

"The advantages of machine transla- 
tion will probably accrue," Dr. Macdonald 
said. "The whole process may be stream- 
lined and made cheaper in the course of 
technological developments in the next 
few years. Our present system is pro- 
grammed for the 7090. This means serial 
access to the dictionary, which is a some- 
what slow process. In order to save time, 
we sort the text  into alphabetic order, 
look up all the material,  then re-sort it 
back into text  order before beginning the 
translation. 

"The third generation of computers is 
likely to provide dictionary access and 
dictionary storage not available earlier. 
With the new dictionaries, we expect to 
be able to put in whole groups of words 

(Con t inued  on page 191) 
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0FFICIR/RCM 
ACM's First Professional 
Development Seminars 
Attracts Over 250 

Attest ing to the increased interest in 
the subject of time sharing and its re- 
lated programming problems, a total of 
250 persons attended the two all-day 
seminars on "Virtual Memories in Time 
Sharing Systems" presented on January 
18th and 20th in Chicago and Los 
Angeles respectively. The program was 
the first in a new series of seminars and 
symposiums sponsored by the national 
ACM Professional Development Commit- 
tee and administered by ACM Head- 
quarters. 

Main speakers on the "Virtual Mem- 
ories" program included Professor Ivan 
Flores of Stevens Institute of Technology 
who discussed paging concepts, followed 
by Andy Kinslow of IBM who spoke on 
programming techniques in virtual mem- 
ory systems with specific reference to 
the 360/67. 

A short time sharing demonstration 
was presented at the Chicago meeting by 
Laurence Boyd of COMSHARE, Inc., 
Ann Arbor, Michigan. In Los Angeles, a 
similar demonstration was given by 
David Schmidt of Tymeshare, Inc. of Los 
Altos, California. Sam Matsa, chairman 
of the Professional Development Com- 
mittee, moderated a lively panel session 
in the afternoon, which included the main 
speakers and demonstration speakers. A1 
Irvine, of Systems Development Corpora- 
tion, joined the panel discussion in Los 
Angeles. 

Topics and locations for future seminar 
programs are now being considered; rec- 
ommendations of the membership are in- 
vited. Suggestions should be addressed 
to James M. Adams, Director of Educa- 
tion, ACM Headquarters. 

An announcement of the next two ACM 
seminars appears on page 140. A regis- 
trat ion card is provided on the insert at  
page 199. 

Machine Translation--continued 
as items in the dictionary, instead of 
confining ourselves to individual words." 

Af ter  talks with Dr. Macdonald and a 
dozen other people concerned with natural  
language processing, it seems premature 
to abandon support of machine transla- 
tion af ter  only twelve brief years, es- 
pecially if  the abandonment if  based only 
on the findings of the Alpac committee. 
Even the critics of machine translation 
admit its contributions to the knowledge 

CONTINUED 

From left to right: Sam Matsa, Dave Schmidt, Andy Kinslow, AI Irvine, and Ivan Flores. 

CBMS To Meet At 
ACM National Conference 

The Conference Board of the Math- 
ematical Sciences (CBMS) accepted an  
offer from Dr. J. F. Traub, ACM repre- 
sentative to CBMS, to hold its summer 
meeting in conjunction with the ACM 
National Conference in Washington. The 
date of the meeting is set for Septem- 
ber 1. 

The Conference Board membership con- 
sists of representatives from the AMS 
(American Mathematical Society), ASL 
(Association for Symbolic Logic), IMS 
(Institute of Mathematical Statistics),  
MAA (Mathematical Association of 
America) ,  NCTM (National Council of 
Teachers of Mathematics), SIAM (Soci- 
ety for Industrial  and Applied Math- 
ematics), as well as ACM. The Board 
deals with matters of common interest 
to the constituent societies. 

Dr. Traub emphasized that  par t  of the 
reason for the invitation was that  i t  
would encourage the members of CBMS 
to attend an ACM Conference. 

of linguistics. Who cart say what  con- 
tributions lie ahead? 

As Dr. W. P. Lehmann, director of the 
Linguistics Research Center at  the Uni- 
versi ty of Texas, put i t :  " I f  Dr. Michael 
E. DeBakey devises a heart  pump and it  
is not immediately successful in its ap- 
plication, the biological community does 
not raise a great  hue-and-cry and return 
to theoretical research, shelving the hear t  
pump. I t  continues experimentation." 

SIGIR Forum Issued 
ACM's Special Interest  Group on In- 

formation Retrieval (SIGIR) has issued 
ACM SIGIR FORUM, a new informal 
medium for discussion and exchange in 
this area of interest. Louis C. Ray is 
Editor. 

Mr. Ray invites any items concerned 
with the information retrieval  area. 
These may range from short news items 
to subject articles. Contributions of a 
controversial nature will be welcome. 

The first issue of the SIGIR Forum 
features a discussion by Lauren Doyle 
(Technomics, Inc.),  titled "The Evils in 
Information Retrieval," which presents 
various outlooks of document and data 
retrievalists. 

An open letter by Herbert  Ohlman, the 
Group chairman, states that  the pur- 
poses of the new publication are to air  
your ideas at an early stage, to find out 
who is doing similar work, to serve as a 
chronicle, to circulate announcements of 
and reports on meetings, and to offer a 
public medium for  open correspondence. 

Contributions and inquiries should be 
addressed, according to your geograph- 
ical location, either to: Herbert  Ohlman, 
Xerox Corp., Box 1540, Rochester, N.Y. 
14603, or L. C. Ray, ACM SIGIR, P.O. 
Box 203, Canoga Park, Cal. 91305. 

ACM Council Meeting 
The ACM Council will meet on Friday,  

April  21, in Atlantic City. Any inter- 
ested member of the Association may at- 
tend, take par t  in discussion, but may 
not vote. 
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