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Al though t h e r e  has been work on machine t r a n s l a t i o n  
s i n c e  the  e a r l y  1950"s,  i t  i s  o n l y  i n  t h e  l a s t  few y e a r s  
t h a t  ~ sys tems have become capab le  of  p~'oductng o u t p u t  and -  
where n e a r  the  q u a l i t y  needed f o r  w i d e - s p r e a d  u s e .  The LinguAe-  
t i c s  Research  C e n t e r  (LRC) a t  t he  U n i v e r s i t y  of  Texan a t  Aus-  

t i n  has deve loped  a working machine t r a n s l a t i o n  sys tem.  METAL, 
the  a c t u a l  t r a n s l a t i o n  sys tem,  produces  q u a l i t y  E ~ l £ s h  t r a n s -  
l a t i o n s  f o r  German t e c h n i c a l  manua l s .  Expe r imen t s  conduc ted  

w i t h  up to  200 c o n t i g u o u s  pa~es of  t e x t  have been  most e n -  

c o u r t !  t he  LRC p l a n s  to  .have a p r o d u c t i o n  sys tem by e a r l y  
1983. 

METAL i s  a modular  sys tem i n  which the  l e x i c o n s ,  grammar, 
and a n a l y z e r  a r e  d i s t i n c t  packages ,  each of  which may be m o d i f -  
i e d  wi thou t  a f f e c t i n g  the  o t h e r  two. This  paper  w i l l  p r e s e n t  

an overv iew of  METAL's l t n g u A s t t c  component,  g i v i n g  a gener s~  
overv iew of  the  scope and format  of the  METAL l e x i c o n s  and a 

somewhat more d e t a i l e d  d e s c r i p t i o n  of  the  METAL grammar. I% 
w i l l  t h e n  p r e s e n t  a d e s c r i p t i o n  of t he  t r a n s l a t i o n  p r oc e s s  

u s i n g  a s imple  German s e n t e n c e ,  and conc lude  w i t h  a d i s c u s s i o n  
of  the  c u r r e n t  s t a t e  of  the  l i n g u i s t i c  component,  a l o n g  w i t h  
comaents on what improvements  a r e  n e c e s s a r y  i n  the  f tuc ther  
development  of the systemo 
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METAL Lexicons  

This  s e c t i o n  w i l l  b r i e f l y  d e s c r i b e  the  scope and format  
of  the sys tem l e x i c o n s .  METAL employs m o n o l i n g u a l  l e x i c o n s  f o r  

bo th  the  source  and t s ~ g e t  l anguaKes ,  and b i l i n g u a l  l e x i c o n s  
to  equa te  each sou rce  l anguage  word' w i th  a c o r r e s p o n d i n g  t a r -  

ge t  l anguage  e q u i v a l e n t .  The b i l i n~pA~ o r  " t r a n s f e r "  l e x i c o n s  

pe rmi t  a word i n  the  source  l anguage  to  be t r a n s l a t e d  i n t o  an~ 

of  v a r i e t y  of words i n  the  t a r g e t  l anguage  depend ing  on n u a n c -  

es  of  g r e ~ m a t i c a l  c o n t e x t .  The l e x i c o n s  e.re f e a t u r e - b a s e d ,  

c o n s i s t i n g  of a s e r i e s  of  s y n t a c t i c  and s eman t i c  f e a t u r e s  and 
v a l u e s  f o r  each l e x i o a l  e n t r y .  The paper  w i l l  d i s c u s s  t h i s  

f e a t u r e - b a s e d  sys tem i n  g e n e r a l ,  l o o k i n g  a t  t he  format  of  b o t h  
the  mono l ingua l  8J~d b i l ~ u g u a l  ( " t r a n s f e r " ) .  l e x i c o n s .  This  
s e c t i o n  w i l l  conc lude  w i th  c o - . . e n t s  on the  codlnK p rocedu re s  

deve loped ,  bu t  n o t  ye t  f u l l y  implemented ,  f o r  use  i n  METAL 
l e x i c o n s .  

METAL Grammar 

This  s e c t i o n  w i l l  d e s c r i b e  the  format  f o r  the  g r a n ~ a r  
r u l e s  used i n  the  a n a l y s i s  of  s o u r c e  l anguage  t e x t s  and t h e  
s y n t h e s i s  of c o r r e s p o n d i n g  t a r g e t  l anguage  s t r i n g s .  METAL 

8~am~ur r u l e s  a r e  augmented c o n t e x t - f r e e  ph rase  s t r u c t u r e  

r t ~ e s  w i t h  a wide r ange  of  o p t i o n s  a l lowed  i n  t he  a u ~ n e n t a t i o n  
p a r t s o  

The METAL approach to  g r e ~ r  i s  r a t h e r  d i f f e r e n t  from 
the  " s t a n d a r d "  approach found i n  many r e c e n t  a r t i c l e s .  I n  the  
r e c e n t  work by l i n g u i s t s  such as  Chomeky. B r e s n s n ,  and Gazd8~. 

t he  mean t h r u s t  has  been  to  e s t a b l i s h  a t h e o r e t i c a l  framework 
which may t h e n  be a p p l i e d  to human l a n ~ s ~ e !  METAL°s'app~coach 
has  been  t he  o p p o s i t e ,  i . e . ,  t o  seek s o l u t i o n s  to  r e ~  l a n g u a -  
ge problems and to  use  t h e s e  s o l u t i o n s  i n  t he  development  of  
a t h e o r e t i c a l  framework.  
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The g rammat i ca l  framework a l l o w s  t h e  l i n g u i s t  t o  d e v i s e  

t o o l s  when t h e y  seem a p p r o p r i a t e ,  and t o  d i s c a r d  them i f  t h e y  

t u r n  out  to  be u n n e c e s s a r y .  I n  t h i s  s e c t i o n  p a r t i c u l a r  emphas- 

i s  w i l l  be g i v e n  t o  the  v a r i o u s  a u ~ n e n t a t i o n  p a r t s  o f  t h e  

grammar r u l e s ,  p a r t i c u l a r l y  how t h e s e  p a r t s  a r e  used  t o  c o n -  

s t r a i n  r u l e s ,  t o  b u i l d  s y n t a c t i c  t r e e s ,  and t o  g e n e r a t e  t h e  

appropriate word order for the target language. This section 

will conclude with a discussion of METAL transformations and 

of the case frames mechanism, which is used to disambiguate 

strings. 

Sample Translation 

To illustrate the operation Of the linguistic component 

within METAL, the paper will then examine some significant 

steps involved in the analysis and synthesis of a German sen- 

tence. This examination will point up some of the typical 

problems in German - English machine translation, and the 

solutions used in METAL. Using representative lexical entries 

and grammar r u l e s  tO d e m o n s t r a t e  t h e p r o c e s s ,  t he  pape r  w i l l  

i l l u s t r a t e  t h e  p r o d u c t i o n  of  t he  c o r r e c t  E n g l i s h  t r a n s l a t i o n  

for the sample sentence. 

Conclusion 

~TAL is capable of producing quality machine translat- 

ion of a large number of German sentence into English, but the 

system needs more development before a production version is 

available, In this section the paper will describe the limit- 

ations on and problems with the. METAL linguistic component in 

i t s  p r e s e n t  form,  and w i l l  o u t l i n e  t he  improvements  c u r r e n t l y  

p lanned  t o  overcome t h e s e  l i m i t a t i o n s  and p rob lems .  P a r t i c u l a r -  

l y  i m p o r t a n t  i n  t h i s  r e g a r d  i s  t h e  need t o  d e v e l o p  t h e  s eman t -  

i c s  o f  METAL from i t s  p r e s e n t  s t a t e  i n t o  a f u l l  s c a l e  MT 
semanticso 
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