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Abstract 

User reaction has bccn favol-able t o  routine conlputcr 
t r n n s l n ~ i n n  of Russian scientific a r t i c l e s  a t  Oalc Ridge 
Nn t t o n a l  T,ilboratory. Specd  is thc c l ~ i c f  aclvt~n tage of 
tho rnnchine t rans la t ion ,  illegible copy b c i l r ~  one 01 tho 
~rcotcs t problems, Costs are comparoblc w i ~ h  those of 
human trans la t ion .  Training of kcy punchcrs i s  not  
difficult. The mocl~inc d i c t i o l ~ n l y  i s  updntcd frcqucntly , 
ancl f i c l d s  ot.11~~ than tlre o r i g i n a l  chenlls try of the 
dict ionary ore being included. 

U s ~ r  Reaction 

The OWL program is  aimed at machine t rans la t i on ,  not machine-aldcd t sans la -  

t i o n .  we see no prospects of eliminatiog either pre- or p o s t e d i t l n g  in the  ume-  

diete future. Our ear l ie r  work was usua l ly  post-edited, and we have e l iminated 

some of the necessary pos t -ed i t ing  by judicious prc-edi t ing  . 
1 1  A report, User's  Evaluation of Hnchlnc Trd~rs lat ion ,'I preparcd by 

Bozena Dostert,  was issued i n  August 1973.  Dr. Dostert 's  s t u d y  was based 

on 10 years of use of the Georgetown machine trans1,ltion sysLc~n i l t  o ~ k  

Ridge h ' a t iona l  1,;lboratory and a t  tilc Eurntoln l'\ascarcl~ L'cli~cr in 1 t a l y  . 
The results of the s tudy indicated that  9 2 X  or thc  persons responding to 

I I the  qucs t ions  judgcd machine translat ion r o  b c  guod" or "acceptable, 1 f 

i . e .  , t o  b e  g c ~ l c r a l l y  infortnative and readable. 1,corning to  read 

'\llachincscl' sccnlcd not to  prcsuot ally particulilr P r o b l  CIIIS . N i n c ~ y - s i x  

percent of these uscrs have rccorm~lcndcd or would rccom~ncl~d mnchil~c 

trans la t ion  t o  their colleagues. Eight-seven perccnt cvcn expr.cssed a 

preference for n~achine trans la t ion  over 11umrtn. 

Uy nccoplanco 0 1  1h1S drllclo, Ihc 

j w l ~ l ~ s h u r  or rncllmcni n c k r ~ o w l ~ d g v s .  
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Since this cvoluation was made, ~11c progcatn in use a t  O W L ,  forlncrly 

opcratcd on t h e  ZBM 7090 computer ,  has bocn converted f o r  o p e r a t i o n  on t h e  

360. During t h i s  co i~versCon  our '  rcgular u s e  o f  mnchine t r a n s l a t i o n  was 

suspcndcd, b u t  reccntly we havc s t a r t e d  u s i n g  i t  a g a i n  on a regu la r  b n s i a .  

Again, we are E i l ~ d i n g  a g c ~ ~ c r n l l y  f n v o r a b l c  r c , ~ c t i o n .  Nl11.n the reaction 

is *ut~favorablo, wa usually can c l i c i r  ravornblc col:uncnt a f ~ c r  tvc exp la in  

<he limitations of machine t r a n s l a t i o n .  For example, a user was r a the r  

d i s t u r b e d  because a Russinlr word (I fo rge t  what it i s )  was translated 

11 descendents" i~~secild o f  "progeny. I I I41cn I explained t o  him that ~iecinit~gs 

arc soloctod for the  d i c t i o n a r y  which are most generally a p p l i c a b l e  r a t h e r  

than usi11g m c a n i ~ ~ g s  t h a t  t ~ p p l y  t o  a spac i f i c  f i e l d  and t h a t  we f e l t  tha t  
I I dcsccndunts" would bc m c a n i n ~ f u l  cvcn i f  n o t  specilic lor his f i e l d ,  he  

s e n t  u s  a n a t h c r  a r t i c l c  t o  Lr ,~~\s lntc .  

I lcfore the  c ~ n v c r s i o n  £ r u m  t11c 7090 to ~ h c  360 some 75% of o u r  research 

s c i c n t i s  ts ' n c c d s  f o r  Rus s i an  t r a n s l a t i o n  wcrc tllc t with cotaputer output  . We 

expect t o  bc o p e r a t i n g  at; t h a t  h i g h  lcvcl  again vcxy soon, The 2 5 %  t h a t  we 

do n o t  t r a n s l a t e  on t h e  computer ,  cxcept f o r  requests from a fcw d i c - h d r d s ,  

am a r t i c l e s  t h a t  arc too  bad ly  p r i n t e d  o r  c q p i e d  to be  read i ly  l e g i b l e  

and articles w i t 1 1  9 very h igh  p r o p o r t i o n  of mathcn:atical cc,uations and 

sytnhols. \lie el~courage o u r  users t o  s e n d  u s  t h c  bes t  L ~ v a i l n b l e  copy. Even 

s o ,  ci  icey punchcr may n o t  b e  ab le  t o  d i s t i n g u i s h  among t h e  R u s s i a n  lc t ters  

ti,  1.1, 11, y, and n. A human t r z l ~ s l a t o r ,  b c c m s c  o l  knowlcdgc of the  

language, can usually dec ide ,  a l lybe  w i ~ h  a 11kli1J. l e n s ,  which l e t t e r  is 

prcsc~~t . B u r  t h e  key pullcilcrs :inow no Russ ~ , I I I  and clln only guess. 

Patenthe t i c n l l y ,  I might acnt i o n  t , h ~ t .  not  knowing llussian typograp'hy 

sometimes has its advantages,  A kcy punchcr does not ~ c n d ,  as I do, t o  
11 I 1  type  '"sh1I f o r  I& b u t  uscs t h e  w as rcquircd by our systcm. 

Articlcs with a high propor t ion  of n ~ a t h c m ~ ~ t i c n l  c x p r c s s i p n s  and 

synlbols arc not too well s u i ~ c d  l o r  co111puLer  anal n t i  on bcc,rusc tile m,\~crlnl  

t ha t  canno t  b e  key ptinchcd must be  inscrLcd by hnnct on tllc f i n i s l l c d  copy,, 

a t iee-consuLl~ing procedure. A rcccnt dcvclopmcnt in our p r b g r a ~ n  has, 

however, f a c i l i t o t c d  such insertion. Farlllcrly ~ h c  kcy p u n c h e r  t y p c d  in 

I I the word(s )  long equation1' or "symbol" whenever something  occurred t h a t  

could not  b e  kcy punched. Now, n mcclns i s  yrovidcd for leaving o space so 

that the o m i t t e d  mater ia l  c a n  be written or pasted i n  convcgicntly, With 



t h i s  dcvclop~nel~r we arc lcss reluctant to use the nlacl~ine for trans la t ing  

mathematical orticlcs than wc wore formerly. 

Advontagos of Machine Translation 

Of course, the  greatest advantage of a machine t r a n s l a t i o n  is speed. 

A 10-page article can be translated on the computer i n  hlinutcs. key 

punching requires 3 t o  4 hours,  and pra- and/or post-edit ing maybe h a l f  an 

hour. Thus a requos ter could have t h e  translation back the day a f t er  he 

asks fo r  it, 

Cos tq 

A rcccnt cs timate indicnLcs t l ~ n t  cosLs of lccy punching,  cotnputcr 

opera t ion ,  and tllc small omount of prc- al~d/or  pos t - ed i t ing  that  wc do aro 

comparable w i t h  t l~ose  of human translation. 

Uc do a minimum of pre-editing. I usually go through an a r t i c l e  and 

mark, the f i r s t  time it occurs, letters or words that are not to  b e  

translated. The key puncher then punches s o  that  "Vitamin A" i s  translated 
I I as  such rather than as Vitamin and". Manual post-edit ing cons i s t s  i n  

ind icat ing ,  a t  the f i a s t  appearance, the meaning of a work t h a t  is not  in 

the d ic t ionary .  The time for this i s  really chargeable to research rather 

than to x o u t i ~ ~ c  translat ion because we then  codc such words and ctltcr them 

in the dict ionary.  We have o program for post-editing which can be used 

t o  change the meaning of a word that i s  obviously wrong i n  tllo context;  f o r  

example, we con instruct the machine t o  change the word "f loor"  as a 

translation o f  the Russian "pol" t o  "scx" in a bio log ica l  article. 

T r a i n i n g  01: Key-Punchcrs 

Training oE key punchers is not: d i f f i c u l t ,  cvc11 L l ~ o \ ~ ~ l r ,  n a l u r a l l y  , 
some of the  l e t t e r s  look alike, e .g . ,  b, H, lj, and b. Howcvcr, I hove been 

pleasantly surprised at  how quickly the operators learn to  distinguish these 

letters ,  



We have a program developed b y  Fred Hutton for updating t h e  

d i c t i o n n t y  readily. Formcrly we had to h,wr around 2000 words t o  cntur 
before tho adding  of new words bccLimo cconurnic. Now wc can , ~ d d  a few or 
Large rtumnber wl~c~lcvor wo have a l i s t  codcd,  

The original d i c t i u ~ l o r y  was prie,~ri ly for c : ~ u m i s t r y ,  w i t h  somo 

physics and noclcar  cncrgy terms. We arc expanding the d i c t i o n a r y  virh  
nucloar rnc lgy  terms, o b v i o u s l y  bccausc of our p a r t i c u h r  interest, .and 

o t h e r  cncrey tyrms and arc a d d i n g  biology .wd othcr fields, Wo .3rc working 
on a 1nco11s Tor i ad ic , l t ing  that  a word h.1~ one muaning in the f i u l d  of 

cbomis try and a n o ~ h c r  in bio logy ,  f o r  cx.iaiplo. 

Wc arc able t o  take on J. few cus tnncrs  Ircln o u t s i d e  t h e  L a b o r a t o r y  

if arrangements can be n l ~ d e  f o r  t ransfer  of f u n d s .  IJe a rc  ncv c l l a r ~ i n g  

$3.00 per hvndrcd words f o r  t h i s  service, which is ,.bout what it c o s t s  us. 

We are currently p a y i n g  53.00 per hundred lor h m a n  tr~nsldtion. lie 

request feedback Irom our cusLcncrs o n  rzedning uf werJs or p ~ s s l b l e  

misintcryrctat  idns of g r a t m ~ t i c e l ,  cons t ruc t i on  and arc u s i n g  t h i s  

Ecedbnck t o  improve our sysLcm. 

Pcrsvns i i~ rc rc s t cd  i n  o u r  scrv icos  a l e  i n v i t e d  Lo c , ~ l i  01.1 us I o r  

more i n f  ornintion. 

~ c k n o w l e d ~ x a n  - t 
Oak Ridge N a t i o n a l  Laboratory uses tIi.2 Goorcjotown $IT s y s t c m .  

'ihe s y s t c m  was 

b r o u g h t  to O W L  by Dr. Fronpols  Kcrtcsz an9 its use end f u r t h e r  dcvelo lmcnt  wcrc 

supervlsiad by him u n t i l  his r ecen t  r o t l r o n c n t .  ~ h c  project  is now rnonltored by 

the Office of Language services ,  a d~vision of the ORNL l i b r a r y ,  and we have  bccn 

fortunate zn  having a s  consultants D r s .  Anthcny R r o ~ n  and EIlchacl ~ o r c c h n a k  from 

the o r ~ g l n a l  prolect  and Mr. Frcd Hutton oC the Cc~nput lng Technology C e n t e r  Ln 

Oak ~ i d h  e. The maturlty of the program is inil lsated by its now being superv~scd 

by the l i b r a r y  and used for rou tme translations. 

Office oE Language Serv ices  
Oak Rldge National Laboratory 
P. 0 .  Box X 
Oak Ridge, TN* 37830 


