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This paper deals  with an approach. t o  t h e  problems of automa- 

tic high q u a l i t y  t r a n s l a t i o n  and,  more generally, of automaf ic  

language data p roces s ing ,  based on t h e  r e s t r i c t i o n  of t h e  i n p u t  

o f  MT and o t h e r  systems t o  3 c e r t a i n  t y p e  of suhlanguac/e. The 

approach was proposed by then p r e s e n t  author i n  t h e  framework of a 

g e n e r a l  theory of sublanguages (see Raskin, 1971) and subsequent-  

l y  tested and used by h i s  own and o the r  groups of r e s e a r c h e r s  i n  

t h e  USSR on tne, material of diverse restr icted sublanguages (see 

i b i d ;  Gorodecki j  and Raskin, 19711 R.1). The paper  cons i s t s  of 

two par t s .  Par t  1 , c p n t a i n s  a very  b r i e f  e x p o s i t i o n c  the basic  

p r i n c i p l e s  of t h e  approach.  I n  P a r t  z some advantages  of  t h e  

approach over  o t h e r  ( u n s p e c i f i e d )  approaches u n r e s t r i c t e d  i n  t h i s  

way a r e  mentioned i n  t h e  c o n t e x t  of a few impor tan t  problems of 

h igh  quality t r a n s l a t i o n .  Since these problems were a l so  dis- 

cussed by t h e  c o n t r i b u t o r s  t o  F e a s i b i l i t y  S t u d y  on Fully Automa-  

tic High Quality T r a n s l a t i o n ,  &t certain p o i n t s  of Part  2 t h e  

paper e n t e r s  a dialogue o f d  a s o r t  w i t h  some of then1 ( a l l  t h e  quo- 

t a t i o n s  and references followed by a name only a re  t aken  f rom- the  

coiitribution by t h e  corresponding author  t o  the said r e p o r t ) .  
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1, SOME BASIC PPINCI PLES OF THE PESTRICTED SUBLANGUAGE APPROACH 

It might 'be  observed t h a t  in rrost cases when the practica; 

neecl of constructing an MT system ar ises ,  its i n p u t ,  1.e. the 

lincuistic material which is t o  be subjected t o  such treatment, 

is h i g h l y  restr ic ted 4y cer ta in  conditions: it is u s u a l l y  a re la-  

t i v e l y  narrow field of  sc i ence  or  k e c h n o l o g y  w i t h  t ex t s  which are 

r e l a t i v e l y ,  hcmogeneous, with a l i m i t e d  v o c a b u l a r y ,  a r e s t r i c t e d  

s e t  of B y n t a c t i c  c o n s t r u c t i o n s ,  a h i g h l y  structured subs tance  of 

the content plane, and a relatively constant system of v a l u e s  f o r  

a i l  t h e  r e - l e t r a n t  p r a g m a t i c  parameters which aredetermined in 

this case not  by t h e  individual prwerties of any -partdculal;  s i t -  

u a t i o n  of c o m u n i c a t i o n ,  as i s  u s u a l l y  t h e  case i n  casual com-.unl- 

c a t i o n ,  b u t  ra ther  by t h e  p o s i t i o n  of  che f i e l d  i t s e l f  among t h e  

contiguous f i e l d s  as veil as in nor?.-l inguistic r e a l i t y ,  i n  general. 

For sucB restricteci su t l anguaces  a s i m p l e  a l g o r i t h n  of autom'atic 

p roces s ing  was c o n s t r u c t e d  and proved t o  be h i g ! ~ l y  e f f i c i e n t  'in 

i t s  p r a c t i c a l  a p p l i c a t i o n s .  

The a l g o r i t h f i  is based on an over-i~portant p r o p e r t y  whicil 

fo l lo \ : s ,  l o g i c a l l y  and p r a c t i c a l l y ,  from t h e  features  which charac-  

ter ize t h e  class of restr ic ted sublanguaaes in t h e  theory of sub- 

languages, i n c l u d i n g  tilose which were emphasizes above and \ ~ h i ' c h  

r e s u l t  i n  t h e  irrelevdnce of a l l  surface srructure d i s t i n c t i o n s  

among sentences w i t h  i d e n t i c a l  deep s t r u c t u r e  or  t h e  exac t  syno- 

nymity  of a l l - p a r a p h r a s e s  ( a n d ,  i n  f a c t ,  even near-paraphrases!. 

  his proljerty implies that  each stem in the- vocabulary b f  e re- 

s t r i c t e d  su61awuace tends to pla;,- ce r t a in  permanent role  i n  
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a11 the  s i t u a t i o n s  described by those Sentences where t!ic sten 

occurs,  no nlatter t ~ h e t l ~ e r  i t  tal;es t h e  i o r ~  of a vcr11, n w n ,  o r  

any o t h e r  p a r t  of speech. A riinimal s u f f i c i e n t  inventory of 

t hese  roles,  w l ~ i c h  arc q i v e n  t h e  s t a t u s  01 sernntic charac te r i s -  

t i c s  of stems, i s  conpiled ( u s u a l  1y I t  does not eAcecd 15' iters) 

and each d i c t i d n a r y  e n t r y  i s  a s s i q n c d  a ccr ta in  c h a r a c t e r i s t i c .  

Then a schere of the m a x i ~ a l l y  e x t e n d e d  scn'tcncc of the res t r i c -  

t e d  suhlancuage, a maximal deep structure of a sort, is postulated 

in ,  such a k:ay t h a t  each sentence ( o r  r a t h e r ,  eat?] clause) can be 

r e p r e s e n t e d  as  a ( p a r t i a l )  realization of this s t ruc ture .  Such 

s t ruc tures  can ernl~ec?, n e s t  i n ,  e r c . ,  each o t h e r .  The dictionary 

of the r e s t r i c t ed  sublanguagc w j t h  a l l  i t s  entr ies  beinc assigned 

se ran t i c  ~ J l a r a c t e r i s t i c s  ?nd the  sc?er.e of the r r ; l ~ i r . : a l l ~ ~  ex tended 

s e n t e n c e  of t h e  restr icted s u b l a n y u a u e  are  t1.e two i n s t runen t s  c n  

which, t h e  u n i v c r s . a l - a l q o r i l  i s  f o u n d e d .  T e x t s  of t h e  r e s t r i c t e d  

sublanquaqe cons t i t u t e  i t s  i n p u k ,  t h e  cutput Leinq a sequence of 

(2artially) f i l l e d ,  ordered. and su1)ordinated sc!iecles/deep struc-  

Cures. By nakinq t h e  s u v a n t i c  c h a r a c t e r i s t i c  asnapncd t o  e a c l  

s b e ~  of t h e  r e s t r i c t e d  sublancuape, pore or  less  CctailcC, one r a y  

cdntrol the dep th  of semantic a n a l y s i s .  ILt5 i t s  s u k a l q o r i t h r : ~  of 

f ''e1.lipsi.s analysis", " l ~ o ~ ~ o c ~ c n e o u s  pa r t s  analysis , " l i ~ u n d a r - ~  a n a l -  

y s i s " ,  t h e  algorith~ y ~ e r a t e s  as a u h i v c r s a l  T u r i n ?  r-,!c?:inc i n  t h e  

sense, t h a t  h a v i n g  been f e d  +he  ~ m l v e r s a l l y  s t a n d a r d i z e d  i n f o r r a -  

t ion on a p a r t i c u l a r  r e s t r i c t e d  su l i l ancuaoc ,  i t  procccr!as t o  andlyze 

i t  i n  tile universal way and i s  equally a i ~ p l i c a b l e  t o  cach m i  crcry  

r e s t r i c t e d  l a n g u a g e .  
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Is Restricted Sublangadge Approach, RSA, applicable to a l l ,  

or  a t  l eas t  mostl r e l e v a n t  caseg or can it be a p p l i e d  only i n  a 

few e x c e p t i o n a l  s i t u a t i o n s ? .  It has been argued elsewhere (see 

Xaskin, 1971; Ch.4.1) t h a t  t h e  first alternative ho lds  t r u e  while 

i n  t h e  cases i n  which a polythematic informational system i s  needed 

it seems worthwhile t o  t r e a t  t h e  processed tex-ts as belonging to 

several d i s t i n c t  restricted sublanguages; and a f t e r  d i s t i n g u i s h - ,  

i n g  them.with  t he  h e l p  of a no t  t o o  complicated device, t~ make 

use of the technique developed f o r  r es t r i c ted  sublanguages. 

2, RESTRICTED SUBLAkEUAGE SOLUTIONS TO SOME PRQ9LEIiS OF H IGH 

QUALITY TRANSLATIQN 

Semant&cs and  pragrna t i c s - a ' n d .  t h e  q u a l i  t y  of translation. 

Recent developments i n  semaqtic  and s y n t a c t i c  theory have demon- 

strated the practically i n d e f i n i t e  p o t e n t i a l  depth  of a complete 

l i n g u i s t i c  desc r ip t ion  which seeps t o  require much scarcely acces-, 

s ib le  ( a t  present, i f  n o t  i n - p r i n c i p l e . )  in format ion  on "speech ac t  

conditions, conversation r u l e s ,  and semantic interpretation which 

mus t  be a s soc ia t ed  i n  an id i 'osyncra t ic  way wi th  t h e  l e x i c a l  item 

i n  question", op ':a theory  af i l l o c n t i o n a r y  acts" ,  on " a  theo ry  

of d i s c o u r s e  which relates t h e  use of sefitences i n  s o c i a l  and con- 

versa t ional  s i t u a t i o n s " ,  and.on "a theory of na tura l  l o g i c "  

(Fi l lmore) ,  w h i l e  t h e  pragmatic dimension of t h e  t ex t  is s a i d  to 

i nc lude  answers t o  such  heteroqeneous questions as "by ~ I I O K  tithe 

t e x t  was produced, f o r  which k ind  of audience i t  was meant, which 

kind of  background k n o ~ ~ l e d g e  t h e  producer of t h e  t e x t  assumed t o  be 
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available to t h e  audience, t h e  t ime ,  t h e  p lace ,  and other  para- 

meters of t h e  s i t u a t i o n  i n  which the text was produced. e t c .  I' 

(Bar-Hillel) . 
Now, it bs obvious that f o r  a n  adequate t r a n s l a t i o n ,  no 

matker whethex it: i s  liman Or.. automatic, a l l  t h i s ,  h i g h l y  complex 

information must be obtained and t a k e n  i n to . cons ide ra t i on ,  o the r -  

wise t h e  q u a l i t y  of translation f a l l s  down sharp1.y. I t  is equally 

obvious t h a t  a l l  this is f a r  beyond t h e  l i n g u i s t ' s  reach a t  t h e  

present staae of linquistic knowledge. 

I n  o rde r  t o  a r r i v e  a t  a p r a c t i c a l  s o l u t i o n  of t h i s  problem 

one swould impose sorre r e s t r i c t i o n s  on the process of FIT. In 

other  words, certiain c r i t e r i a  of t h e  q u a l i t y  of translation shoh ld  

be formulated, and i f  necessary and possible, lowered. One might 

t r y  to res t r ic t  t h e  o u t p u t  of an MT system i n  khe sense tha t  it  

should ce r t a in ly  not produce what the user does not  actually need 

It i s  ev iden t  t h a t  t h e  user of a translation of a scientific o r  

t e c h n i m l  t e x t  will not require as much finesse and subtlety as 

the user of a translation of a l i t e r a r y  t e x t .  S o ~ e  (e.9. G a r v i n )  

are prepared to go even further and c o n s t r u c t  system which would 

produce c lear ly  inadeouate though still t o l e r a b l e  t r a n s l a t i o n s  ( i n  

a swense nobody has even s u c ~ ~ e e d e d  in d e f i n i n g )  in order t o  gain in 

speed,. Now, when "machine-aided t r ans l a t ion"  o r  similar approaches 

are suggested,  a r e s t r i c t i o n  i s  imposed on w h a t  t h e  computer i s  

supposed (and thought of as  capable),  t o  ao. 

The r e s t r i c t i o n  on t h e  i n p u t  i n  RSA determines, .  01 course', 

sore restrictions on the ou tpu t  (but, c e r t a i n l y ,  not  t o  t h e  e x t e n t  
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of tolerating ba re ly  acceptable tran~lations'). On &he o t h e r  hand, 

rather on the contrary ,  t h e  simplicity and easier observability of 

the material of a restricted sublanguage0mak,e automatic transla- 

t i o n  feas ib le ,  allowing a t *  t h e  same time and Cor the same reason 

f o r  t h e  t o t a l  accountabi l i ty  of t h e  sublanquage which makeg it 

possible t o  account  for and use for t h e  p r a c t i c a l  purposes of 

translation a l l  t h e  complex semantic and pragmatic i n / f o m a t i o n  

which might be relevant f o r  translqtion. Of course, what makes it. 

possiblg is that the degree of complexity of such information i n  

t h e  restructea sublanguage is very much inferior t o  what might be 

observed in language as a whole. What f o l l o w s ,  However, i s  t h a t  

restricting t h e  i n p u t  of an MT s y s t e ~  t o  a sublanguage of a cer- 

t a i n  type  RSA ensures h igh  quality translation w i t h i n  t h e  sub- 

language and no further restrictions or lowering of t h e  q u a l i t y  of 

translation is necessary. 

I t  s h o u l d ' b e  mentioned at. this p o i n t  that RSA shares ws th  

"nachine-aided translation" the property of r e q u i r i n g  a limited 

amount of predetermined and routine huvan participation prior to 

automatic processing. 

Syn' tax and semant ics ,  l e x i c o n  and grammar. One of the m a j o r  

claims of RSA i s  t h a t ,  a t  l ea s t  i n  applications to restricted sub- 

languages, intricabe and labor-consuming syntactic a l g ~ r ~ t h m s  ( c f .  

Me1 c u k ,  1 9 6 4 )  are redundant. The universal algorithm is based on 

semantics and i s  desicped t o  use  linguistic information of "lower'" 

linnuistic e levels (viz. morphology and syntax) in a few exceptional 
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c a s e s  of s eman t i c ' amb igu i ty .  Th i s  emphasis an semant ics  r a t h e r  

t h a n  on syn tax  i n  automatic language data p r o c e s s i n g  systems takes 

on a new value when compared t o  current d i s c u s s i o n s  of t he  reLa-. 

tions of syntaxg and semantics i n  l i n g u i s t i c  theory and t h e  exis- 

tence of a c l ea r -cu t  boundary between. them. Probably i n f l u e n c e d  

by the  tendency,  a t  ' p r e s e n t  p r e v a i l i n g  statistically i n  theoret ical  

Linguistics, t o  c la im t h e  p r i i m i t y  of semantics over syntax, and, 

moreover, t o  neoate 4 t h e  existence o f  t h e  bouddary,  even lth'ose re- 

sea rchers  i n  MTawho do not seem to be i n f l u e n c e d  by RSA a l s o  speak 

i n  favor of such a "semant ica l ly-based"  pos i t i on  (e.g.. Eley) . The 

latter p o s i t i o n  i s  i n d i r e c t l y  re in forcedoby  t h e  f a c t  that purely 

s y n t a c t i c  contributions to the s t u d %  (e .g .  P e t r i c k )  f a i l  t o  p r o v e  

t h e i r  pertinence t o  t h e  problem of actual  r e a l i z a t i o n  of MT bear- 

i n g  i n s t e e d  on the  re la t ion  of r e c e n t  t h e o r e t i c a l  i n n o v a t i o n s  t o  

t h e  f e a s i b i l i t y  of MT (see .  below) . 
Thanks t o  its basie  p r i n c i p l e s  and internal o r g a n i z a t i o n  RSA 

came i n d e ~ e n d e n t ~ y ~ t o  a  j u s t i f i c a t i d n  of t h e  claim rnadd by Garvin 

k h a t  it i s  a p e r a t i o n a l l y  more effect ive  t o  delegate most of t h e  

gramat ica l  i r l formation used i n  an MT system t o  the l e x i c o n  r a t h e r  

t h a n  t o  t h e  p a r s i n g  a lqo r i t hm.  

~ i n g u i s t i c  theor9  and feasibility of MT. RSA seems to c o n t r i -  

bute t o  t h e  s o l o t i o n  of t h e  major clilema concealed  i n  t h i s  phrase 

by p rov id ing ,  i n  a . w y  similar td t h e  one d i s c u s s e d  above i n  con- 
I 

n e c t i o n  w i t h  semant ic  and pragmat ic  problems,  an  i n t e r e s t i n g  ha l f -  

way p o s i t i o n ,  a middle ground of a s o r t  which i n  a sense combines 
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some r e h v a n t  propert ies  of t h e  two extremes-. 

In the light of q u i t e  a number of promi~ing developments and 

achievements i n  l i r i g u i s t i c  t h e o r v ,  - t h e  p e r t i n e n t  ques t ion  i s  whe- 

ther these have, do ,  o r  w i l l ,  c o n t r i b u t e  anythirfg t o  ?IT, or t h e  

latter, as Lyons t h i n k s ,  "will neither contr ibute very d i r e c t l y  t o ,  

nor depend very d i r e k t l y  upon, advances i n  l i n g u i s t i c  theory!' 

This  b a s i c a l l y  defeatist p o s i t i o n  has a t  least two aspects, t h e  

one being that Language is claimed to be too complicated to be 

successfully subjected t o  autonatic processing,  an opinion many 

t h e o r i s t s  would subscribe t o ,  and t h e  o t h e r ,  proclaimed by t4T 

o p e r a t i o n a l i s t s "  (e .g.  Garvin) t h a t  much of what has been recent-  

l y  proposed i n  grammatical  and semantical theo ry  is  f a r . t o o  s t r o n g  

f o r  W,  and much weaker models, as a poss ib le  theoretical basis  

f o r  prac t ica l ly  feasible !IT are required. T t d  l a t t e r  considera- 

tion i s  i n t e r e s t i n g l y  i l l u s t r a t e d  by - the  f ac t  of the recen t  emer- 

gence o f  working automat ic  systems of lanquage data processing, 

oui te  A close, i n  their r e s t r i c t i v e n e s s  t o  RSA thouqh,  r a t h e r  c o n t r a r y  

to it, not  aiming a t  t heo re t i ca l  gene ra l i za t i on ,  which use: "anal- 

vsis-based grammars" (cf . tlinograd, 1 9 7 2 )  . 
-However, it i ' s  n a t u r a l  for  t h e  b ingu ' i s t  t o  be suspic ious  of 

any a t t e m p t s  f o  base an MT systen? on a theory. or  a model, which 

has been dempnstrated t o  be i n fe r i a r  t o  some o the r  theory or  model. 

Any s e r i o u s  attempt t o  m a K e  use of any l i x g u i s t i c  knowledge f o r  

any-purpose must ,  he might  f ee l ,  be based on an adequate theoret- 

i c a l  framework-, .otherwise the ever present danger of ad hoc de- 

cisions could hardly be avoided. What n iqh t  'be missed i n  this* 
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argumentation i s  t h e  f ac t  t h a t ,  when deal ing tzrith computerized 

applications 6f linguistics, ,we impose on thk linguistic material 

a fundamentally d i f f e r e n t  phenomenon, with laws and logic of its 

own, whi"ch may be, very foreign to the nature of human language 

and the mental mechanism which uriderlies it, and this might force 

us t o  give up purely 1 inauis . t i c  theories,  even i f  they seem based 

on the properties 'nherent in man's nature, and,to adopt, i n  man- 

machine p a r t n e r s h i p ,  a cornprornlslng approach which would account 

for botri human and machine nature.. I t  i s  not  unimaginable ,  though 

rather distressing if true, t ha t ,  due t o  t heessen t i a l  difference 

betweed t h e  two, no l ingu i s t i c  theory claiming .or exhibiting the 

property of adequacy to t h e  nature or  human lansuase can be direct-  

ly "computed", i , e .  taken in by t h e  computer; 

I t  seems,. and this is  substantiated bv t h e  material a£ some 

papers contributed to the study (e.g. Rarktunen), t h a t  t h e  Fore 

dependent on some recent development in " P U L ~  li,ngulsticst' 3 paper 

is, the less pertinent to MT it becomes. The contradiction Between 

linguistic theory aiming at adequacy and practfcal  needs of MT and,, 

f o r  tha t  matter, o the r  problems of computational lin~uistics, i d  

self-evident. In this situation RSA seems to be doing a u n i q ~  job 

of reconciling the two extremes, since on the paterial of a restric- 

t ed  subLanguage it might turn out Chat the application of a .grammar 

based on adequate linguistic theory would be qui te  p rac t ica l  and 

there would not be any need t o  seek more feasible ad hoc solutions. 

Besides tha t ,  RSA may cont r ibute  a great d e a l  t o  what is essentially 
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an issue between "thepry" dnd "practice" by: 

(1) providing a suitable "testing 'grcund" 'for various conf l i c t ing  

theories  o r  models, both f o r  those which claim linguistic adequacy 

and analysis-based ones; 

( 2 )  allowing one t o  se lec t  the moSt.breXerable alternative on the 

basis of complete and easily accessible, ev idence  which n i g h t  be 

relevant f o r  the  choice; 

( 3 )  enabling Qne t o  l i n i t  t h e  s t r e n ~ t h  of a t o o  powerful but v a l i d  

theory or model bv ma'kins s u i t a b l e  n-odif icat ions  on the bas i s  of 

eas2ly observable l i n g u i s t i c  material 05 t h e  restricted subdanguage. 

The D,aslc p r i n c i p l e s  of RSA make one t h i n k  of i t s  language 

~ndependence. 
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