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A bstract

This talk discusses some o f the challenges posed for theoretical linguistics by transla
tional problems. It briefly discusses different aspects o f the concept o f translational 
equivalence and the degree to which this relation may be captured by machine 
translation (MT) systems. It is argued that the formal requirements and multilingual 
perspective of MT provide new criteria o f  adequacy for semantic theraies. This 
motivates further development of linguistic semantics as a prerequisite for a semanti
cally based theory o f  machine translation. In particular it seems that the semantics of 
translational equivalence needs to be able to refer to a typology o f linguistic objects as 
part of its “ontology”. Some of the points are illustrated by a short presentation o f an 
experimental MT project. Finally it is briefly indicated how the treatment of linguistic 
objects as part of the semantic model fits into a situation theoretic account

1. Translational Equivalence as Empirical Evidence
A t least one optim istic  th ing  can be  said about the re la tionsh ip  b etw een  lingu istics and M T : it is 
im proving. T here  w as a  tim e  w hen  the tw o concep ts w ere rarely  con jo ined , and  i f  th ey  w ere , ‘b u t’ 
seem ed a m o te  p lausib le  con junction  than  ‘a n d ’. T o-day , how ever, bo th  fie lds h av e  changed  
som ew hat: linguistic  theories o f  g ram m ar tend  to  take  p rob lem s o f  com puta tional trac tab ility  
seriously , and lingu istic  approaches are find ing  th e ir w ay  no t on ly  in to  sm all experim en tal M T  
pro jects but also  into the large m arket-orien ted  ones.

W ith in  th is area o f  increased in teraction  betw een  the  tw o  fie lds the  flow  o f  in fo rm ation  -  o r  
insp iration  -  is u sually  seen as unid irectional: lingu istic  theo ries o f  syntax  and  sem an tics p rov ide  
representational too ls  fo r the developers o f  M T  system s, bu t rem ain  ra th e r u n pertu rbed  by  the  
activ ity  them selves. H ow ever, the increased  c o n ta a  betw een  lingu istics and  the  ac tiv ity  o f  tran s
lation  should  no t be  seen  as a pure  case o f  applied  science, in  w hich  resu lts  from  lin g u is tics  are 
sim ply  used  to  so lve practical p rob lem s. T ransla tion  shou ld  also  be  recogn ized  as  an  im portan t 
testing  ground fo r lingu istics, re in fo rc ing  a m uch-needed  m ultilingual perspec tive  in  the  dev e lo p 
m ent o f  m o te  o r  less form al lingu istic  theories. Specifica lly , th e  “p re-th eo re tic”  co n cep t o f  
translational equivalence m ay prov ide  valuab le  crite ria  o f  adequacy  fo r  lin g u is tic  theo ries. T h is  is 
especially  ev iden t w ith in  sem antics. W ith in  lingu istic  sem antics w e try  to  charac te rize  the  m ean ing  
o f  a linguistic  expression  by  transla ting  it in to  som e m ean ing  represen ta tion . T h is  m ean ing  
representation  is, basically , ju s t  ano ther lingu istic  expression , and  the natu ra l question  is how  th is 
a lternative expression  b rings us c lo ser to  the characteriza tion  o f  m ean ing  than  d id  the  orig inal 
expression. 'There are several rela tionsh ips a  m ean ing  represen ta tion  m ay  e n te r  in to  w h ich  m ay
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m otivate  it as an inform ative characterization  o f  m eaning . F o r one  th ing  w e m ay relate it to  different 
exp ressions w ith in  the sam e language, fo r  instance by  m eans o f  a m odel theoretic  interpretation , 
thereby  charac te riz ing  various sem antic  rela tions like synonym y, en tailm ent etc. betw een  expres
sions; fo r an o th er the m ean ing  represen tation  can  be  used  to  m ed ia te  be tw een  language and o ther 
con tac ts  w ith  rea lity , like sigh t and action; fo r yet ano ther the rep resen tation  can be related to 
ex p ressio n s in  d iffe ren t languages, and hence characterize  sem antic  rela tions across language 
borders. T h e  re la tion  o f  translational equ ivalence  invo lves ju s t  th is last-m en tioned  type o f  sem antic 
re la tions and  hence  constitu tes an  em pirical dom ain  w ith  respect to  w hich  sem antic  representations 
need  to  b e  adequate . T h e  relation  o f  transla tional equ ivalence is no t easy  to  p in  dow n, bu t a corpus 
o f  actual tex ts  pa ired  w ith  th e ir  transla tions, sorted  accord ing  to  quality  b y  txlingual inform ants, 
w ou ld  be  a sta rting  po in t, g iv ing  us p art o f  the  ex tension  o f  the relation , so to  speak. T he translational 
re la tion  is m an ifested  in  such  a co llection  o f  actual translations. T o  the  ex ten t tha t sem antic 
rep resen ta tions are  adequate  w ith  r e s p e a  to  such  p h e n o m e n a -th a t is, to  tiie ex ten t that they  classify  
eq u iv a len t exp ressions to g e th e r -  they  are a lso  m otivated  as som eth ing  m ore than  ju s t arbitrary 
a lte rna tive  en cod ings o f  som e sem antic  content.

It is  an  age-o ld  insigh t that translatiorud equ ivalence  involves m uch  m ore  than  denotational 
equ ivalence . G ani leav ing  aside now  the im portan t question  o f  w hether the  translation  relation 
shou ld  be  conceived  as an equ ivalence  relation  at all; w e m ay  n o te  that good translation  is frequent! y 
assum ed to  b e  irreversib le .) T h e  litera tu re  o n  translation  d iscusses several sub-species o f  the 
relation; the  fo llow ing  categories are suggested  by  W ern er K o ller (1983 :186ff.):

1. D enotational equivalence
2. C onnotative equivalence
3. Text-ru>rmative equivalence
4. P ragm atic equivalence
5. F orm al equivalence

D enota tional equ ivalence  m ean s equ ivalence  w ith  respect to  p roperties o f  a described  situation  
(conceived  as a section  o f  “ob jec tive  rea lity”). H ow ever, languages u sually  a llow  alternative 
verb a liz in g  stra teg ies, w hich  m ay  induce  d ifferen t perspectives  on  w hat m ay  still be conceived as 
the  sam e described  situations, h igh ligh ting  d ifferen t aspects o f  th e ir  tem poral structure  o r  o f  the 
rela tionsh ips b e tw een  th e ir  participants. (E xam ple: “ I can  on ly  stay  un til S P M ” vs. “ I have to  leave 
at 5 P M ”.) S im ilarly , a lte rnative  verbaliza tions m ay  belong  to  d ifferen t sub-languages o r  levels o f  
sty le . E qu ivalence  w ith  respect to  such  p roperties is  connotative  equ ivalence. Text-norm ative 
equ iva lence  is equ ivalence  w ith  respect to  properties characteristic  o f  certa in  tex t types. A  French 
business le tte r m ay  have a d ifferen t structure  from  a N orw egian  business letter, a F rench / 
N orw eg ian  p a ir  o f  le tte rs  are tex t-norm atively  equ ivalen t on ly  i f  they  each  satisfy  the respective 
F ren ch  and  N orw eg ian  conven tions fo r such  texts. P ragm atically  equ ivalen t tex ts  o r  u tterances are 
eq u iv a len t w ith  respec t to  the  ctM nmunicative ac ts  perfo rm ed  w ith  them , and  th e ir  effects on  the 
rece iv e r (such  as  the  deg ree  o f  po liteness accom panying  a  request, irony , etc.). C ultural differences 
frequen tly  m ak e  the ach ievem en t o f  p ragm atic  equ ivalence d if f ic u lt  F inally ,/o rT no / equivalence 
is  eq u iv a len ce  w ith  respec t to  p roperties o f  assonance, rhym e, rhy thm  and w ord-play .

O bv iously , all these  ty p es are  n o t alw ays o f  equal im portance , b u t they  all be long  in  a principled 
d iscussion  o f  transla tional equivalence. W e m ay  n o te  th a t deno ta tional equ ivalence  p rim arily  
co n cern s the  described  situa tion , p ragm atic  equ ivalence  th e  d iscourse  situation , w hereas connota
tive , tex t-no rm ative  and  form al equ ivalence  p rim arily  concern , in  an  irreducib le  w ay, the linguistic  
signs them selves. I f  tw o  tex ts  are equ ivalen t w ith  respect to  chosen  perspectives, levels  o f  style, 
tex t-structu ra l no rm s and m etrical properties, they  can be said to  be equ ivalen t w ith  respect to  the 
types o f  linguistic devices used in  them . T h is suggests that a p rec ise  characterization  o f  translational 
equ iva lence  p resupposes no t on ly  adequate  deno tational sem antics and p ragm atics enab ling  us to
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refe r to  such p roperties o f  described  situations and d iscou rse  situa tions w h ich  transla tiona lly  
equ ivalen t expressions have to  b ear a  com m on rela tion  to. I t seem s th a t w e also  need  a un iversal 
typo logy  o f  linguistic  devices: lingu istic  expression  types them selves are an  irreducib le  p a rt o f  the 
‘on to lo g y ’ o f  th ings w hich  translationally  equ ivalen t expressions have  to  h av e  in  com m on. T h u s, 
form al aspects o f  a  tex t m ay  crea te  types o f  m ean ing  th a t w e w ant to  re-c rea te  in  a  transla tion . If  
w e take it as ax iom atic  tha t it is  the  task  o f  sem antics to  accoun t fo r  all aspec ts  o f  m ean ing , these  
translational i^ e n o m e n a  b ring  new  prob lem s w ith in  the scope o f  sem antic  theories.

2. Limits of MT: Equivalence from Pre-Established 
Correspondences

T ranslational equ ivalence  is  basica lly  a  rela tion  b etw een  texts  o r  utterances ra th e r th an  betw een  
lex ical and gram m atical e lem ents in  language descrip tions. In  o th e r  w ords, transla tiona l eq u iv a
lence  concerns paro le  ra th e r than  longue. It is an  analy tic  task  to  reduce  transla tional equ ivalence  
betw een  texts, as far as possib le , to  a function  o f  correspondence  re la tions b e tw een  e lem en ts  o f  
language descrip tions -  to  rela tions o f  langue  ra th e r than  paro le. H ow ever, it  seem s very  lik e ly  that 
there  are  types o f  translational equ ivalence  tha t cannot be so  reduced . T h u s , w h ile  conno ta tive  
properties o f  ind ividual lexem es m igh t be  g iven  som e represen ta tion  in  th e  lex ico n , it is  d ifficu lt 
to  see how  inform ation  about conno tative and  sty listic  p roperties o f  com plex  [riirases can  b e  derived  
com positionally , in  the  w ay in fo rm ation  abou t d eno ta tive  p roperties are. In  such  cases  the  on ly  
so lu tion  seem s to  be to  lis t such com plex  phrases w ith  th e ir  p roperties a s  id iom s, bu t ex ten siv e  use 
o f  th is so lu tion  is a t least im practical because it leads to  an  exp losion  in  th e  in v en to ry  o f  id iom s. 
Furtherm ore, g lobal s ty listic  p roperties o f  tex ts tha t concern , fo r  in stance, th e  frequency  o f  certain  
constructions canno t even  in  p rinc ip le  be  reduced  to  s im ple  co rrespondence  re la tions betw een  
linguistic  descrip tions. T here  are  a lso  aspects o f  form al transla tional equ iva lence  (fo r in stance , in  
translations o f  poetry) and culture-bound p ragm atic  equ ivalence  th a t seem  to  p resu p p o se  genu ine  
creativ ity  o n  tiie part o f  the transla to r, and  hence to  be  som eth ing  th a t canno t b e  reduced  to  
pre-established correspondences.

T hese lim itations are a t the sam e tim e lim ita tions on  the possib ility  o f  m ach ine  transla tion . A 
m achine translation  system  is possib le  to  the  ex ten t tha t w e have  been  ab le  to  reduce  aspects  o f  
translational equ ivalence to  functions o f  p re-estab lished  co rrespondence  re la tions b e tw een  fin ite  
linguistic  descrip tions. T h e  lingu istic  analysis in  the  descrip tions m ay  show  any  d eg ree  o f  soph is
tication , and w e m ay gran t the possib ility  tha t the transla tion  algorithm  is ab le  to  exp lo it con tex tual 
inform ation  o f  various k inds to  choose am ong alternatives -  the  fac t rem ains th a t any  equ ivalence  
betw een  tex ts estab lished  b y  the  system  m ust be com positionally  derivab le  from  th e  e lem en ts  in  
the descrip tions and the p re-estab lished  correspondence  rela tions b e tw een  them . T h is  ho ld s  true 
w hether w e im plem ent the  relations as sim ple p o in te rs  o r  as rep resen ta tions o f  som e kind , 
represen ting  w hat the  co rresponding  en tities have in  co tiunon . S u ch  rep resen ta tions, i f  w e u se  them , 
can reasonably  be  seen  as sem antic  represen tations. S ince  it  seem s p lausib le  to  c la im  th a t all aspects  
o f  translational equ ivalence are m ean ing  rela ted , it  shou ld  be the  task  o f  sem an tics to  acco u n t fo r 
the  correspondence rela tions b etw een  languages o n  w hich  transla tional equ iva lence  is  based . 
Sem antic  represen tations, then , shou ld  csf)ture w h a tev er a  transla tional eq u iv a len t h a s  to  be 
equ ivalen t w ith  respect to, to  tiie ex ten t th a t th is  is  derivab le  from  th e  lingu istic  descrip tions. S uch  
represen tations a re  a t th e  sam e tim e  poten tia l in terlingua expressions -  it  shou ld  in  p rin c ip le  be 
possib le  to  im plem ent a transla tion  algorithm  that transla tes a source tex t to  such  a  rep resen ta tion , 
and generates a  target tex t from  it.
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3. InterUngua as a Theoretical Tool
T h is  does n o t m ean  tha t it  w ould  be a good idea  to  d o  so in  practice. T he m ajo rity  v iew  is that the 
tran sfe r techn ique  is to  be  p referred  o v er the  in teriingua technique, and there are o ften  good 
a rgum en ts to  support th is  v iew . T h e  goal o f  constructing  a tru e  in teriingua is often  considered as 
un realistic , o r  a t least im practical. Such  a un iversal in term ediate  represen tation  is easily  seen  at 
lea s t as a  de tou r, in  m any  cases it  seem s s im p ler to  define d irec t transitions from  source repre
sen ta tions to  ta rg e t represen tations. S till, the  idea  o f  an in teriingua should  n o t be  d iscarded  ou t o f  
hand . In  the  firs t p lace , th e  possib ility  o f  in terlingua-based  transla tion  does no t im ply  the possib ility  
o f  a  tru ly  un iversa l in teriingua, com m on  to all conceivab le  language pairs. A n in teriingua can be 
specific  to  a  g iven  language p a ir  and still be  an  in teriingua. In  the  second p lace , w e should 
d istingu ish  b etw een  the  theore tical possib ility  o f  an  in teriingua and the practica l u tility  o f  having 
su ch  an  in te riingua  ac tually  im plem ented  in  a system . E ven  i f  w e decide against the latter, w orking 
o u t an  in te riin g u a  m ig h t be  a  usefu l p art o f  a  p rinc ip led  study  o f  translational equivalence. In  f a a ,  
o n  reflec tion  it  is easily  seen  th a t th e  d istinction  b etw een  in teriingua and transfe r is  no t a deep 
d istinc tion  o f  p rinc ip le , bu t ra ther a fa irly  superfic ial o n e  o f  im plem entation . It is  n ev er die case 
th a t tran sfe r m u st t e  p referred  o v e r in teriingua because  transfe r is  the  on ly  possib le  option: 
in teriingua is possib le  w henever tran sfe r is. M ach ine  transla tion  actually  im plies th e  possib ility  o f  
in terlingua-based  m ach ine  translation . T h is  is  because  m ach ine  transla tion , as I have already 
po in ted  out, is  on ly  possib le  to  the ex ten t tha t translational equ ivalence can  be  reduced to  a function 
o f  p re-estab lished  correspondences betw een  elem ents o f  tw o language descrip tions. S ince the 
language  descrip tions are fin ite , there  w ill be a fin ite  n u m b er o f  such pre-estab lished  correspon
dences. T h e  co rrespondences can  be im plem ented  as sim ple po in ters, but it is  o f  course also  possib le 
to  label each  co rrespondence  w ith  a un ique nam e, and to  w rite  rules fo r com bin ing  such labels 
com positiona lly  in  tandem  w ith the ru les fo r com bin ing  the  co rrespond ing  expressions syntactical
ly. In  short, the  correspondence  relations, be ing  finite in  num ber, can  ev iden tly  be  described  in a 
m eta language. Such  a m eta language w ould  be a theoretically  possib le  in teriingua betw een  the tw o 
languages, and ev en  i f  w e d o n ’t im p lem en t it as an  in teriingua the  m etalanguage m igh t be a useful 
theoretical too l fo r  keep ing  o u r ideas stra igh t w hile w riting  the program s.

4. The PONS Project: Exploiting similarity between languages
N o w , 1 h a v e n ’t  w orked  ou t such  a  theoretically  in teresting  in teriingua yet. I have, on  the o th er hand, 
been  w ork ing  o n  an  experim en tal translation  system , and 1 should  like to  g ive a  b r ie f  sketch  o f  it 
in  o rd e r  to  illustrate  som e o f  the po in ts I have m ade. T h e  p ro jec t is  called  P O N S  -  acronym ic for 
“ P artie ll O versette lse  m ellom  N s r s t ^ n d e  S p r ik ”  (Partia l T ransla tion  b etw een  C losely  R elated  
L anguages). T h e  starting  p o in t w as an  id ea  abou t studying  som e aspects o f  the  relationsh ip  betw een 
lingu istic  m o tivation  and  com putational trac tab ility  in  M T  system s. A  com m on objection  to  
lin g u is tica lly  soph istica ted  language descrip tions as m odules in  translation  system s is that they  w ill 
inev itab ly  m ak e  analysis  and syn thesis  hopelessly  redundan t and  ineffic ien t, com frared to  quick 
ad -hoc  sho rtcu ts  from  sou rce  construction  to  target construction , w ithou t regard  fo r th e ir full set o f  
g ram m atica l and  sem antic  properties. T h is  is  ev iden tly  a  valid  consideration  -  it w ould  be  irrational 
to  spend  tim e  find ing  a  lo t o f  g ram m atica l and  sem antic  in fo rm ation  i f  you  rea lly  d o n ’t need i t  O n 
th e  o th e r han d , lin g u is tic  m otivation  and  com puta tional trac tab ility  could  be  com bined  i f  w e could 
ach ieve  a lingu is tica lly  w ell-in fo rm ed  system  ab le  to  refrain  from  using  all its  know ledge all the 
tim e. I f  the  system  had  som e m eans o f  evaluating  the com plex ity  o f  a g iven  translatioruil task  in  
advance , it  cou ld  in fe r  the  am ount o f  analysis required  and ad just its m ode  o f  opera tion  accordingly. 
T h e  possib ility  o f  tak ing  shortcu ts  w ould  obv iously  be m ost frequent during  transla tion  betw een  
close ly  related  languages; hence  it w as natural to  try  ou t these  ideas in  rela tion  to  translation  betw een
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a p a ir o f  Scandinavian  languages like  N orw egian  and S w edish . T h e  fo rm al to o ls  o f  un ification  
g ram m ar seem ed w ell suited to  the  task , since  featu re  structu res can be  m ore  o r  less underspecified : 
inform ation  can  be rem oved from  them  as the need arises.

It is no t on ly  considerations o f  efficiency  tha t m otivate  such  an  a ttem pt to  ach ieve  a  system  that 
uses its know ledge in  a considered  w ay. It seem s quite  p lausib le  to  assum e that h u m an  transla to rs  
behave in  a sim ilar m anner. W e s e o n  ab le  to  a d ^ t  the  am ount o f  in fo rm ation  w e  b rin g  to  b e a r  on  
a problem  to  its  com plexity . T hus it is obv iously  fa re a s ie r  fo r  us to  transla te  b e tw een  c lo se ly  related  
languages than  betw een  languages tha t are genetica lly  and typo log ica lly  fu rth e r apart. T h e  S can 
dinavian  languages are  a lm ost lim iting  cases in  th is  r e s p e c t  In  transla tions b e tw een  D anish , 
Sw edish  and N orw egian , o r  b e tw een  BokmfU and  N ynorsk , there  w ill freq u en tly  (but fa r  from  
alw ays, o f  course) b e  a w ord-by-w ord  ty p e  correspondence  be tw een  sou rce  and  ta rg e t tex ts . A  
natural p rocedure  in  such  cases w ould  be  first to  inspec t d ie  so ite n c e  to  b e  transla ted  su ffic ien tly  
closely  to  determ ine th a t it contains no  constructions departing  from  th e  unm arked  w ord-by-w ord  
case, and then  transla te  w ord-by-w ord , m ak ing  m orpho log ica l ad justm en ts a long  th e  w ay. T h e  
hum an transla to r w ould  n o t take  the trouble  to  reflec t carefiilly  and a t len g th  o n  th e  con ten t and 
connotations o f  the source sentence, in  abstraction  from  its  syn tac tic  form , and  th en  try  to  encode 
th is conten t “ from  scratch” in  the target language w ith  n o  regard  fo r the  w ay  it w as exp ressed  in  
the source text. O nly  to  the ex ten t tha t the  constructions d o  n o t a llow  fairly  sim ple  form al m app ings 
is such a c lo ser consideration  o f  sem antic  p roperties necessary . T h e  tran s la to r w ill u se  as m u ch  o f  
the  structure  o f  the  source sen tence as possib le  -  as lo n g  as she can  tru st th a t a  s im ila r sen tence  
structure  in  the  target language is transla tionally  equ ivalen t. A nd th is  is  n o t a case  o f  laz iness; it  is 
because th is  m ethod  is a  p recond ition  fo r a good  transla tion , th a t is, a  tran sla tio n  w h ich  renders the 
properties o f  the source tex t as re liab ly  as possib ly , including its w ay o f  using language. B y “ a  w ay  
o f  using language" 1 have in m ind  production  o f  the type  o f  m ean ing  w hich  is  cap tu red  by 
connotative equivalence (such as equ ivalence w ith  respect to  the chosen  perspective  on  a situation), 
pragm atic  equ ivalence and form al equivalence. L anguages have d iffe ren t resources, d ifferen t 
device inventories, fo r  creating  such  m ean ing  -  tha t is w hat m akes transla tion  difTicult -  b u t the 
m ore closely  tw o  languages are  rela ted , the  g rea ter the  o v erlap  b etw een  th e ir  inven to ries  o f  
linguistic  devices w ill be. It is no t a facile  shortcu t, bu t the sa tisfac tion  o f  an  independen t purpose  
o f  translation  w hich takes p lace w hen  w e choose equ ivalen t lingu istic  dev ices in  a tran sla tio n  -  fo r 
instance w ord-by-w ord  transla tion  w henever tha t is possib le . ( ‘P o ss ib le ’ he re  m ean s  ‘p reserv in g  
translational eq u iv a len ce ’ -  includ ing  conno tative equ ivalence  etc . In  o th e r  w ords, it  is  no t a 
counter-argum ent to  the claim  m ade here  that w ord-for-w ord  transla tions frequen tly  are bad  -  w hen  
they  are bad, they  p resum ably  are no t th e  c lo sest possib le  equ ivalen t.) In  such  cases w e p ass  d irec tly  
from  a device in  one  language to  an  equ ivalen t dev ice  in  the o ther, ca re fu l considera tion  o f  the 
actual jo b  done by  these  dev ices is superfluous. T h is does n o t m ean  th a t m ean in g  sudden ly  is 
un im portan t, it  sim ply  m eans th a t equ ivalence o f  m ean ing  has been  estab lished  on ce  and fo r  all, 
g iven o u r know ledge o f  the  r e l a t i o n ^ p  betw een  the  languages, and  there fo re  w e need  n o t w orry  
about it every  tim e.

H ence there  a re  bo th  practical and  theoretical reasons to  try  to  d ev e lo p  a  system  ab le  to  take  
“shortcu ts”  past an  involved  sem antic  analysis w henever th is  is  possib le  because  o f  a  c e r t^ n  degree  
o f  structural co rrespondence b etw een  the tw o  languages. T h is is  a  basic  idea  in  th e  P O N S  pro jec t. 
T h e  system  is im plem ented  (in  In terlisp), ex cep t fo r  a  few  m odu les th a t a re  n o t fu lly  i n t e g r t ^  y e t  
T he lingu istic  descrip tions are  developed  w ith in  an  ex tended  and m od ified  v e rs io n  o f  L auri 
K arttunen ’s D -P A T R , a  fh u n ew o ik  fo r  deve lop ing  un ification-based  gram m ars. T h e  id ea  o f  
shortcu ts is cap tured  by  a  d istinction  betw een  th ree  d ifferen t m odes o f  opera tion , co rresp o n d in g  to  
three d ifferen t degrees o f  co rrespondence betw een  source and target constructions. W e w ill look 
at the m ost elaborate  m ode. M ode 3, first.
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Fig. 1. The three modes o f PONS
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Fig. 2 Situation schema, PONS version

5. Mode 3: Semantic Representations as Interlingua
T he M ode 3 path  from  source string  to  ta rg e t strings is  described  in  the  o u te r  c irc le  o f  fig . 1. T h e  
language descrip tion  o n  w hich  parsing  is  based  consists o f  a set o f  anno ta ted  p h rase  s truc tu re  ru les, 
a se t o f  stem s, in  w hich  each  stem  con ta ins all in fo rm ation  w hich  is  co m m o n  to  all fo rm s o f  tha t 
stem , and a se t o f  w ord  form s con ta in ing  fu rther in form ation . All en titie s  -  ru les, s tem s an d  w ord  
form s -  are  represen ted  as featu re  s truc tu ius, o r  d irec ted  g raphs, w h id i  are  un ified  d u rin g  parsing . 
T he resu lt o f  a p arse  is  a  j^rrase structure  tree  and a  featu re  structure . T h e  fea tu re  s truc tu re  consists  
o f  substructures, one  o f  w hich  is  a  sem antic  rep resen ta tion  in  the  fo rm  o f  a  situa tion  schem a  (fig. 
2).

T h e situation  schem ata  I am  u sin g  a re  som ew hat m odified  v ersions o f  th e  situa tion  schem ata  
in troduced  by  F enstad , H alvorsen , L angholm  and  van  B enthem  in  1987. A  situa tion  sch em a is  a 
representational fo rm at su ited  to  be  in terpreted  b y  situa tion  theory . In  S itu a tio n  S em an tics the  
m eaning  o f  a  sen tence is  conceived  as a re la tion  b etw een  types o f  d iscourse  situa tions and ty p es  o f  
described  situations: the  m ean ing  constra ins these  situa tions to  be  o f  ce rta in  types. T h e  ex am p le  in  
fig. 2 represents the sen tence “John  le ft” . In the schem a attribu tes rep resen t param eters  o f  s itua tions 
(a  situation  is constitu ted  o f  a relation, a  se t o f  a rg u m en ts  to  it and a location , am ong  o th e r th ings).
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w hile  v a lues rep resen t the  correspond ing  en tities in  the  situa tions represen ted . T he “ou tennost 
lay er”  rep resen ts aspects  o f  the d iscourse situation , w hile  the described  situation  is en tered  as the 
va lue  o f  arg3  ( it is  the en tity  about w hich  the speaker in fo rm s the hearer).

In  the  fu ll featu re  structure  o f  a  sen tence the  situation  schem a is in ter-related  w ith  the syntax 
substructu re  in  various w ays. Fig. 3 show s the basic  layou t o f  full feature structures, w hile fig. 4 
show s a  s im plified  exam ple.

.syntax

tra n s

Fig. 3 Basic layout of PONS feature structures

T h e  pa tte rns o f  un ifications betw een  the syntax  and sem antics substructu res express such  th ings 
as link ing  re la tions b etw een  syn tac tic  functions and sem antic  a ig u m en t positions. In M ode 3 the 
s itua tion  schem a is  ex tracted  as a k ind  o f  in terlingua expression  from  the  fea tu re  structure. In  o ther 
w ords, lin k in g  re la tions and  o th e r syn tac tic  in fo rm ation  from  the  source  string  parse  are forgotten  
abou t, s ince  th ey  are  sou rce  language ^ c i f i c .  T a rg e t s trings are  then  genera ted  from  the  situation  
schem a, on  the b asis  o f  the  target gram m ar, in  th ree  stages (cf. fig. 1, righ t-hand  co lum n o f  boxes):

1. T arg e t s tem s exp ressing  the  rela tion  values in  the schem a are  retrieved  from  the lex icon , and 
th e ir  fea tu re  struc tu res  a re  un ified  in to  th e  s itua tion  schem a. T h e  resu lt is  tha t target language 
sp ecific  syn tac tic  fea tu res are  added , giv ing  a se t o f  fu ll featu re  struc tu res, link ing  relations and  all, 
a s  o u tp u t

2 . S y n tac tic  ru les a re  p red ic ted  top-dow n, the  p red ic tions being  constra ined  and governed  by  the 
in fo rm ation  in  th e  fea tu re  struc tu res, w h ich  in  a  sense “k now  all abou t”  the  constructions about to  
be  genera ted . T h e  o u p u t is  a set o f  trees, w ith  lex ical s tem s a t the  term inal nodes.

3 . W ord  fo rm s a re  en te red  at the  term inal tree  nodes, to  th e  ex ten t th a t th e ir  featu re  structures are 
co m p a tib le  w ith  w h a t is  a lready  there. T h e  ou tpu t is a  se t o f  ta rg e t s trings -  th e  set o f  strings, tha t 
is, to  w h ich  the  ta rg e t g ram m ar assigns situa tion  schem ata  com patib le  w ith  the  source situation  
schem a. T o  th e  ex ten t th a t I hav e  been  ab le  to  cap ture  the p roperties d ia t defm e translational 
equ iva lence  in  the  situa tion  schem ata, the strings are usefu l translations.
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Fig. 4 Feature structure with interrelated syntax and irons substructures

75

75Proceedings of NODALIDA 1991



6. Modes 1 and 2: Shortcuts by exploiting similarity
T his , then , w as the m o st e laborate  m ode. N ow  le t us consider the  m odes that a llow  the system  to 
ex p lo it struc tu ra l sim ilarities be tw een  the languages -  m odes 1 and 2 in fig. 1. T h e  idea  is tha t the 
system  itse lf  shou ld  be  ab le  to  decide th a t th is  chunk  corresponds to  a  ta rg e t construction  
w ord-by -w ord , and hence  is to  be tack led  in  M ode 1, w hereas th is  chunk  c o r t e ^ n d s  in  a slightly  
m o te  in d irec t fash ion , w ith  d iscrepancies in  constituen t o rd e r and gram m atical form atives, and 
hen ce  M o d e  2  is in  o rder, w h ile, finally , th is  one does n o t correspond in  any  in teresting  w ay  at all, 
so  he re  w e  have to  reso rt to  M ode 3 and retrieve  a  situa tion  schem a. T h e  basis fo r  m ak ing  such 
dec is ions w ill have  to  be  language p a ir  ^ c i f i c  inform ation . A t th e  ou tse t, how ever, the  language 
descrip tions a re  independen t o f  any  specific  transla tion  partner. T he languages are  described  in  
th e ir  o w n  term s -  ex cep t fo r  the obvious fac t th a t the  sam e gram m atical apparatus has been  
em ployed , en su rin g  th a t the  sam e type o f  gram m atica l phenom enon  is described  in the  sam e term s 
in  every  language. B u t on  the b asis  o f  such  descrip tions g ram m ar com parisons can  be  perform ed 
au tom atically . A n  a lgorithm  has been  im plem ented  w hich  to  som e ex ten t p re-com piles g ram m ar 
pairs: it com pares th e  en tities in  the tw o g ram m ars and the tw o  lex icons and adds in form ation  about 
the  resu lts  o f  the  com parison  to  them . T h u s a fte r the com parison  the  language descrip tions will 
co n ta in  in fo rm ation  abou t th e ir  partners. L e t us briefly  co n sid er how  th is wiU be u tilized  in  M ode 
1 and  M o d e  2.

M ode  1 is  the  defau lt m ode from  w hich  the  system  departs  on ly  w hen  triggered  to  do so. It is the 
m o d e  o f  w ord-by-w ord  correspondence. E ven  so , som e syntactic  analysis has to  be  perform ed, in 
o rd e r to  ach ieve  d isam biguation  o f  hom onym ous form s, and in  o rd er to  d e tec t cases w here M ode 
1 is insu ffic ien t. T herefo re  a syntactic  tree  is derived . T h e  ru les and lex ical en tries u tilized  in  th is 
deriva tion  w ill con ta in  in fo rm ation  to  the effec t tha t an  identical tree  w ith  the  sam e com positional 
p roperties can  be  derived  by  the target language ru les and lex ical en tries. T h is m eans tha t w e do 
n o t need  to  do  that: w hen  the correspondence  betw een  source and target string  is  tha t close, w e can 
fo rget about th e  target g ram m ar; the source tree  itse lf  can  be used. T h en  the source lex ical entries 
at the  term inal nodes are rep laced  by corresponding  target en tries, w hereupon  the resu lting  structure 
en te rs  stage  3 o f  the  synthesis p rocedure  (cf. fig. 1) during  w hich  com patib le  target w ord form s are 
found. T h is  p rocedure  w ill appropriate ly  handle  gender c lashes and various k inds o f  one-to-m any 
co rrespondences b e tw een  the tw o  lexicons. M ode 2 is  in  o rd e r in  cases w here  source  and  target 
s trin g  still co rrespond  w ith  respect to  the  sets o f  sense-carry ing  w ords they  contain , bu t d iffe r in 
constituen t o rder, in  d ie  p resence  o f  sense-less g ram m atical form atives, o r  both . In th is  case the 
so u rce  tree  carm ot be  used , but the  source  featu re  structure , includ ing  its g ram m atical in form ation 
(its  f-struc tu re  in  LEG  term s) is  still u sefu l. A n exam ple  o f  such  a  correspondence  w ould  be 
N o rw eg ian  “d en  nye  b ilen  m in ”  vs. S w edish  “m in  n y a  b il” ‘m y  new  c a r’. T h e  g ram m ar com parison  
h as  iden tified  cases w h ere  a ru le  in  one  language corresponds to  a ru le  in  the  o th e r w ith  respect to  
sense-carry ing  daugh ters and com positional p roperties, b u t no t w ith  respect to  constituen t o rd er o r  
sense-less daugh ters. In  such  cases po in ters hav e  been  constructed  betw een  the  rules. H ence the 
p rocedure  is  th a t the  system  recogn izes the  po in ter, retrieves th e  target ru le, overw rites its  feature 
s truc tu re  o v e r  the  source  fea tu re  structu re , and  starts top-dow n p red ic tion  o f  ta rg e t ru les constrained 
b y  th e  m od ified  source  fea tu re  structure . In  o th e r  w ords, it  en ters stage  2  o f  th e  fu ll syn thesis 
p rocedure .

F in a lly , M o d e  3 is  triggered  w hen  th e  parse  reveals  e ith e r a ru le o r  a  lex ical en try  w ith  n o  M ode 
1 o r  M ode 2  conespcm den t in  th e  target language.

T h is  w as a very  b r ie f  ske tch  o f  a system  w hich  opera tes partly  o n  in terlingua p rincip les -  in  M ode 
3 -  and p a rtly  o n  tran sfe r p rinc ip les -  in  M odes 1 and 2. I have suggested  that a  sem antic 
rep resen ta tion  idea lly  should  be  ab le  to  cap tu re  every th ing  in  term s o f  w hich  w e define translational 
equ iva lence  (a t least to  the ex ten t tha t such  equ ivalence  is  reducib le  to  p ie-estab lished  co n esp o n -
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dences b etw een  d e m e n ts  in  the language descrip tions), and tha t su ch  a sem antic  lep ie sen ta tio n  can  
be seen as a  k ind  o f  d ieoretical in te ilingua  expression . H ow  does th is  w ork  ou t in  th e  case  o f  the 
k ind o f  equ ivalence relations that are  cap tu red  in  M odes 1 and 2? In  M ode  1 w e u tilize  com m on 
tree  structures in  the  tw o languages, in  M ode 2  w e u tilize  com m on syn tac tic  featu re  struc tu res. In  
o th er w ords, in  these  m odes w e have equ ivalence  w ith  respec t to  types o f  linguistic signs: th e  sam e 
linguistic  devices are  em ployed . A s w e have seen , d iis  is one  k ind  o f  equ iva lence  w e  w an t to  
c ^ tu r e ,  since  it  is  in v o lv ^  in  ach iev ing  co im otadve an d  form al equ ivalence . B u t i f  transla tional 
equ ivalence m ay  invo lve  such  g ram m atical equ ivalence , and sem antics is  to  charac te rize  all aspec ts  
o f  translational equ ivalence , th en  so n a n tic s  has  to  be  ab le  to  re fe r  to  aspects  o f  g ram m atica l form . 
Is th is reasonable?

7. Language as Part of the World
Several situa tion  sem anticists (R obin  C ooper, S tan ley  P eters, Jean  M arie G aw ro n ) hav e  been  

w orking  tow ards the developm en t o f  a situa tion  theo re tic  account o f  g ram m ar itse lf. T h e  p rob lem s 
addressed  by  C o oper do  n o t p erta in  to  transla tion , bu t ra th e r to  the  situa tion  th eo re tic  cha rac 
teriza tion  o f  the  in form ation  sta tes a tta inable  b y  hum an  and artificia l in fo rm ation  p rocesso rs. A  
gram m ar, accord ing  to  h is  analysis, is a re la tion  betw een  possib le  lingu istic  u tte rances and  possib le  
types o f  facts in  the w orld  around us. T h is  is  n o  p lace  to  go  in to  deta ils ; su ffice  i t  to  sa y  th a t th is  
approach  involves trea ting  lingu istic  en tities -  w ords, sen tence  constructions, g ram m atica l ca tego
ries e tc . -  as  “th ings in  th e  w orld” a long  w ith  o th er th ings that hum an  b e in g s can  talk  abou t and  
relate  to. T h is is  a desirab le  perspective; sem antics ou g h t to  be  ab le  to  accoun t fo r  lan g u ag e  as 
som eth ing  w hich  occurs in  d ie sam e w orld  as the one  language rela tes to . and  n o t as som eth ing  
occurring  in  a dom ain  en tire ly  o f  its  ow n. T h is  is obv iously  necessa ry  in  o rd e r  to  account 
sem antically  fo r  reflex ive  language use , th a t is, u se  o f  language to  ta lk  abou t lan g u ag e , in  
expressions like  “th e  w ord  ‘h o rse ’” , “the  expression  you ju s t  u sed ” , “ th a t w as a  bad  sen tence” , etc. 
A no ther exam ple is the usual situa tion  sem antic  analysis o f  nam es (fig . S).

Fig. 5 Circular representation o f a name
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T h e analysis  specifies tha t a p recond ition  fo r using  the nam e to  refer to  an  individual is that the 
ind iv idual en ters in to  the rela tion  n a m ed  w ith  the nam e itself. In  o th er w ords, the nam e en ters into 
the  specifica tion  o f  its  ow n  sem antics, as part o f  the  type o f  described  situation  it relates to. There 
is  an  e lem en t o f  c ircu la rity  in  th is. I f  w e in terp re t the feature  structure  as a  represen tation  o f  the 
nam e itse lf, the  resu lt is tha t the feature  structure  w ill con ta in  a  c ircu la r path.

In  th is  case the  lingu istic  en tity  itse lf  occurs in  its described  situation , w h ich  is  sligh tly  special. 
B u t th e  o ccu rren ce  o f  lingu is tic  en tities in  discourse situa tions  is  qu ite  typ ica l, o f  course, and 
d iscou rse  situa tions a re  a lso  p a rt o f  w hat en te rs  in to  th e  specifica tion  o f  lingu istic  m eaning  in  a 
s itua tion  theo re tic  fram ew ork . H ence the e lem en t o f  c ircu larity  could  becom e quite w idespread i f  
w e  dev e lo p  th e  situa tion  theo re tic  accoun t in  som e detail: lingu istic  signs becom e essen tia lly  
c ircu la r struc tu res, con ta in ing  them selves as constituen ts o f  the ir “ sem an tic” su l^ a r ts . T h is is  a 
consequence  o f  u nderstand ing  th e  m ean ing  o f  an  expression  as th e  w ay  it  constra ins the relation 
b e tw een  d iscou rse  situa tions in  w hich  it can  b e  used  and  ob jec ts  it can  describe. In tu itively , the 
c ircu la r s truc tu re  exp resses the fact th a t an  essen tia l p roperty  o f  any  d iscourse  situation  in  w hich 
sig n  S is  used , is  th a t S  is  a constituen t in  it.

A  consequence  o f  th is  is  that i f  w e assum e th a t tran d a tio n a l equ ivalence  is  to  m ean  equivalent 
s itua tion  schem ata , then  a  sign  w ill on ly  be  transla tionally  equ ivalen t w ith  itself. T h is  cap tures in 
a  fa irly  bru tal w ay  the  u n ique , non-transla tab le  charac te r o f  lingu istic  signs: the insigfit o f  m any 
transla to rs  th a t th e  pe rfec t transla tional equ ivalence  rela tion  across languages is em pty . W hat we 
d o  in  p rac tice  is search  fo r target expressions tha t are  equ ivalen t w ith r e s p e a  to  subsets o f  the 
in fo rm ation  in  the  schem ata. In fact, I be lieve  tha t w e do  w ant a theo ry  o f  translation  tha t accounts 
fo r  its basic  im possib ility , w h ile  a t the sam e tim e a llow ing  fo r various approxim ations to  the 
unatta inab le  ideal.

C onsidera tions like  these  m igh t be  a starting  po in t fo r develop ing  a sem antic  theo ry  o f  translation  
-  a  study  o f  th e  sem antics o f  transla tion  ra ther than  sim ply  w o tid n g  w ith  sem antics fo r  translation . 
A s I hav e  s tressed , the theoretical constructs  o f  such  a  theo ry  are  no t necessarily  to  be taken  as 
m o d els  fo r  d i r e a  im plem enta tion , bu t they  m igh t still p rov ide  the  w ork w ith som e theoretical basis.
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