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How Close Can We Get to the Ideal 
of Simple Transfer in Multi-lingual 

Machine Translation (M T)?

Abstract
The ideal of simple transfer aims at restricting transfer rules to the 

exchange of unstructured lexical entities— the terminal leaves in the tree 
structure that is output from monolingual analysis. All information that 
is not lexicalised in the source language is represented as features to be 
transferred unchanged to the target language. In EUROTRA this ideal is 
approached through a centrally coordinated research within various phe­
nomena which are supposed to be of translational relevance, i.e. having lan­
guage specific surface manifestations. The outcome of this research ideally 
is to agree on a uniform treatment of these phenomena across languages, 
thus leading to simple treinsfer.

The paper makes a non-exhaustive overview over problems solved, 
problems under investigation, known but outstanding problems, and on 
this basis introduces a discussion of what will remain as unsolvable prob­
lems within an essentially sentence-based MT-system.

1 Introduction
M T -system s trad ition a lly  are classified in to  transfer-based system s and interlin­
gual system s, as illustrated by  figure 1 and  figure 2, resp ., on  the next pages. 
T h e  Interface S tructure (IS ) for  som e language is an an notated  tree structure, 
w here in form ation  is en cod ed  as structure -1- features:

structure features

I
B

A
. 1.

B = {attribute 1 = value X, 

attribute 2 = value Y,

}
_ _ C _ .

I
E
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Figure 1: Schematic representation o f transfer-based multi-lingual M T
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Figure 2: Schematic representation o f interlingual multi-lingual M T
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E U R O T R A  is con ceived  as a transfer-based system , w hich  m ay seem  less 
appropriate  for an M T  system  com prisin g  9 languages in all com bin ation s, thus 
leading to  the con stru ction  o f  72 transfer m odu les on  to p  o f  9 analysis and 
9 synthesis m odules, instead o f  ju st having on e interlingua, 9  analysis and  9 
synthesis m odules.

W h at we want to  show , is that the d istin ction  betw een  transfer- cind inter­
lingua-based system s sh ou ld  n ot b e  pushed t o o  hard, especia lly  i f  an interlingua 
is not perceived  as a  natural lem guage-like representation  bu t as any kind o f  
in form ation  en cod in g  th at is neutral w ith  respect to  a  sou rce language and a 
target language.

T h e  ideal in transfer is som etim es described  as sim ple lex ica l transfer, which 
m eans that the lex ica l values are the on ly  in form ation  in the in terface structure 
that is not shared b y  sou rce and target language and w hich  con sequ ently  has to  
be chcinged b y  a  transfer com p on en t, w hereas all o th er in form ation  is represented 
language-independently  in an interlingua. A ctu a lly , the greater part o f  lex ica l 
transfer m ay also be  dispensed w ith  through  the inclusion  o f  a  com preh en sive 
term inologica l com pon en t that is treated  interlingually.

A s the IS representation  m ay b e  split up  in to  stru ctu re in form ation  and 
feature in form ation , we shall treat these independently  and  distinguish  betw een

1. Transfer o f  structure 

and

2. Transfer o f  features

2 Transfer of Structure
H ere we distinguish betw een three possibilities:

2.1 Sim ple transfer =  interlingua ( =  n o  exp licit transfer)

LI L2

I
__c__ 
I I 
D E

<==

I I 
D* E’

2.2 D eletion /in sertion  o f  n ode

LI L2

__C__

V
_ L
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2.3  R eorderin g  o f  elem ents

LI

I I
B __C__

I I
D E

< . . . » >

L2

LI

I I
B __C__

I I
D E

L2

I
B’

I

I I 
E* D'

2.1 Simple Transfer

T h is is the u n prob lem atic  case w here there is isom orphy betw een sou rce lan­
gu age and  target language o r  w here this isom orphy is achieved betw een ou tpu t 
from  sou rce language analysis and  input to  target language synthesis. H ow  this 
isom orp h y  is ach ieved , is described  in 2.2 and  2.3 below .

2.2 D eletion/Insertion of Node

2.2.1 Direct/Indirect Government
W e have to  delete, respectively  insert, a  n ode  in cases w here we have direct 
governm ent b y  a  verb  o f  a  noun  phrase in on e  language correspon d in g  to  indirect 
governm ent throu gh  a  p reposition  in another language, e.g.

VP

J _ .
I
NP

I
N

==>
VP

- l _ .
I
PP

J _ _
I
NP

I
N

EN : (He) trusted her DA : (Hon) stolede pA hende
DA : (Han) betragtede hende EN : (He) looked at her

T h e  so lu tion  is to  featurise all va lency b ou n d  preposition s, w ith ou t regard 
to  w hether they  have a  corresp on d en ce  o r  n ot in on e o r  m ore oth er languages, 
and  delete  the p reposition  and  the P P -n o d e  from  the IS representation:
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VP

- L .
VP

. L _
Danish analysis

PP

. L _
V

I
'stole’ I I Danish synthesis 'stole’

p NP <

1
på’

1
N
1

‘pige’

I
HP {pfonn='på’}

I
K
I

‘pige’

T his featurisation  o f  the preposition  is a ccom pan ied  b y  a  feature in the IS 
d iction ary  entry  fo r  the verb:

{da_lu " ‘stole’, valency = subject.object, pfoni_of_object * ‘p4’}

It should be n oted  that it is not alw ays w ith ou t prob lem s to  distinguish  
betw een valency b ou n d  com plem ents, w here th e  preposition  is deleted  from  the 
structure, and free m odifiers, w hich  at present keep their preposition .

A n oth er related prob lem  is ind irect governm ent by  a  verb  through  an N P, 
which is described  in deta il in Susanne N 0hr P edersen ’s paper ‘T h e  T reatm ent 
o f  S upport V erbs and P red icative  N ouns in D an ish ’ .

2.2.2 Function Words vs. Inflectional Endings
A n oth er exam ple o f  d e le tion /in sertion  o f  n odes are fu n ction  w ords in on e  lan­
guage w hich  correspon d  to  in flectional endings in o th er  languages, e.g . articles 
w ith nouns and auxiliaries w ith  verbs. H ere again  the prob lem  is solved  b y  rep­
resenting the in form ation  conta ined  in the fu n ction  w ord  as a  feature on  the 
content w ord  or  its p ro jection , i.e. the N P  o r  th e  V P .

A  prob lem  arises e.g . in  cou n try  nam es, w hich  take the definite article  in 
French but g o  w ith ou t article  in D anish , E nglish  and G erm an. In these cases we 
w ould prefer to  b lock  the au tom atic transfer o f  definiteness and  leave it to  the 
target language to  ca lcu late  its surface representation . M od ified  cou n try  nam es, 
again, m ight have their definiteness transferred, as in ‘a  united  E u ro p e ’ o r  ‘das 
E uropa  der N achkriegszeit’ , a lthough  this is not w ith ou t p rob lem s. D eterm in a­
tion  and quantification  in general is a  very com p lica ted  su b je ct to  b e  treated  
contrastively, and at present it is b e in g  investigated as a  specia l research top ic  
w ithin E U R O T R A .

2.2.3 Featurisation vs. Structural Representation
T here are stron g  advantages in representing as m uch in form ation  as possib le  
as features and thus redu cin g  com p lex  structural transfer,— an approach  I per­
sonally  favour. In E U R O T R A  there is, how ever, a  certain  op p o s itio n  against 
rem oving to o  m uch from  the structure. T h e  argum entation  is that m ost surface 
w ords can b e  m od ified , and it is m ore  convenient to  represent a  m od ifica tion  o f
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a  n od e  in a  stru ctu re than  to  m od ify  in form ation  that has been featurised. As 
tw o exam ples o f  surface expressions that m ight be  featurised— and actually  were 
featurised , bu t now  m ust b e  present as n odes in the IS representation— we m ay 
m ention  m od a l verbs and  dem on strative  pronouns.

2.3 Reordering of Elements

2.3.1 Reordering at NP Level
R eorderin g  o f  elem ents o ccu rs  at N P  level, where a  m od ifier m ay precede the 
noun  o r  fo llow  after the noun , and  w here the ordering in different languages also 
differ a ccord in g  to  the ca teg ory  o f  the m odifier:

Adjective -t- Noun Noun -t- Adjective

DA : den blA himmel
EN : the blue sky
DE : der blaue Himmel
but 
FR : la petite fille

FR : le ciel bleu

NP modifier + Noun

DA : landets indbyggere

(SSS> Noun NP/PP modifier

EN : the inhabitants of the country

DE : die Einvohner des Landes

FR : les habitants du pays

T h e  solu tion  is to  have a  com m on , language-independent orderin g  (referred 
to  as ‘ can on ica l ord erin g ’ ) o f  the elem ents in the IS representation , and d o  the 
necessary reordering  in analysis and  synthesis:

Canonical ordering

. 1.
I I I
governor complements (valency-bound) modifiers (free)

Canonical ordering of NPs

NP

J _ _
NP

.L _

AP

I
ADJ

NP {case»genitive}

I
N {case°genitive}
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featurisation of prepositions:

HP

EH
FR

1
P 

I
of 
de

_ EH/FR analysis 

PP
EH/FR synthesis

1 ----- --- ----- --
HP 

I
H

HP

. L .
I I
H HP

I
H {case>genitive}

{case-genitive}

2.4 Reordering at Sentence Level

T w o  exam ples o f  reordering at sentence level: 

sentence 1

HP + VeuT + Vmain + HP HP + Vaux + HP + Vmain

DA : Hun her spist brødet
EH ; She has eaten the bread DE : Sie hat das Brot gegessen

FR : Elle a mangé le pain

sentence 2

AdvP + Vaux + HP + Vmain PP
DA : I gAr blev forslaget vedtaget a± RAdet

AdvP + Vaux + HP + PP + Vmain

DE ; Gestem vurde der Vorschlag vom Rat verabschiedet

AdvP + HP t Vaux Vmain + PP

EH
FR

Yesterday the proposal vas adopted
Bier la proposition a dtd adoptde

by the Council 
par le Conseil

In analysis, articles and  auxiliary verbs axe featurised and rem oved  from  the 
structure, and  the fact th at the sentence is in passive v o ice  is m arked as a  feature 
at the top  n ode . A t present, we d o  not use a  refined set o f  sem antic case roles 
but restrict ourselves to  a  num bering o f  argum ents, w here i.a . the su b ject o f  a  
sentence in active v o ice  is labelled  ‘a r g l ’ and the o b je c t  is labelled  ‘ arg2 ’ . T h e  
m axim um  num ber o f  argum ents in a  sentence is 4.

Som ew hat sim plified, and w ith ou t feature in form ation , the IS representation  
o f  the tw o sentences look s like this:
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governor argument 1 argument 2 modifier

1 <- 
1

‘semantic’ subject)

1

(• ‘semantic’ object) 

1
1
1

sentence 1

DA : spise hun brød
DE : essen sie Brot
EH : eat she bread
FR : manger elle pain

sentence 2
DA : vedtage RAdet forslag i gAr
DE : verabschieden der Rat Vorschlag gestem
EH : adopt the Council proposal yesterday
FR : adopter le Conseil proposition hier

T h e  can on ica l orderin g  o f  the elem ents is in  itself fairly  straightforw ard and 
poses n o  m a jo r  p rob lem s. W h a t creates prob lem s m ay be  differences betw een lan­
guages and differences betw een  language grou ps in analysis o f  som e constituent, 
e .g . as com plem en t o r  m odifier. T h is  is th e  reason w hy we are very  w ary o f  in tro­
d u cin g  a  to o  am bitiou s approach  in assigning case roles, as this w ou ld  give rise 
to  inconsistencies betw een  assigm ent carried  ou t in different language groups.

3 Transfer of Features
H ere again  we distinguish  betw een  three possibilities:

3.1 Features w hich  are transferred unchanged.

3 .2  Features w hich  are n ot transferred bu t ca lcu lated  again  in the target lan­
gu age o r  fou n d  in the target d ictionary.

3 .3  Features w ith  an exp licit translation  in  the transfer com pon en t.

A  feature has the form  {a t tr ib u te = v a lu e }, and  w hat is transferred unchanged, 
ca lcu la ted  o r  translated  exp lic itly  is on ly  the value o f  the feature.

In th e  first tw o cases n o  exp lic it transfer is needed, which m eans that w e have 
sim ple transfer o r  interlingual treatm ent. In 2.2.2 a b ove  we m entioned definite­
ness as an exam ple  o f  a  surface ph enom enon  that gives rise to  b o th  the first tw o 
typ es  o f  treinsfer o f  features. In m any cases m orph o-syn tactic  definiteness m ay 
express sem antic definiteness in a  consistent w ay across languages, and in these 
cases we m ay transfer the value for  the ‘defin iteness’ a ttribu te  unchanged. Som e 
(su b )ca tegories , how ever, allow  on ly  o f  on e  o f  the paradigm atic set o f  values for 
definiteness, and  this value m ay not b e  the sam e for different languages. In these 
cases th e  value is n ot transferred bu t fou n d  in the target d iction ary  —  or in the 
target gram m ar i f  it is p ossib le  to  generalise over a  class o f  w ords, cf. the exam ple
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m entioned in 2.2 .2  w ith  cou n try  nam es, e .g . ‘la  F rance ’ {d e fin iten ess= d e iin ite } 
versus ‘Prankrig ’ {d e iin iten ess= a b sen t}.

In general, feature values w hich  are n ot transferred, are typ ica lly  b ou n d  to  
a  lexical value, e.g . gender and  sem antic features on  nouns and p form s on  verbs 
(i.e. the preposition  used in  a  va lency b ou n d  P P ) , as well as o th er  va len cy  fram e 
in form ation , in clud ing  restrictions on  the sem antic features o f  va len cy  b ou n d  
com plem ents. T hese  values are look ed  up  in the d ictionary. T h e  value fo r  ‘gen d er ’ 
is then used to  generate the correct form  o f  m od ify in g  ad jectives and  determ iners, 
and the valency in form ation  in the d iction ary  en try  fo r  a  verb  is m atched  w ith 
the available in form ation  on  the com plem ents. It is a lso  used to  con n ect the 
com plem ent b y  m eans o f  the correct p reposition  in the target language.

W h ere  there is m ore  thcin on e translation  o f  a  verb , the va lency in form ation  
in the target d iction ary  is used to  d ecide  w hich  translation  m atches the structure 
o f  the IS o b je c t , which m ay be  transferred unchanged , e.g .

EH IS-object

I I
governor subject

I I
knov HP

transfer EN->DA DA IS-object

I
object

I
Scompl

____
I I

S

__________  I_________
I I I

governor subject object

I I I
vide HP Scompl

_____ 1 ____
I I I

verb subject etc. verb subject etc.

lexical transfer rules

{en.lu
{en_lu

knov}

knov)

{da_lu
{da_lu

kende}

vide}

D2mish target dictionary

{da_lu ■ kende, da_isframe > np_subject_np_object}
{da_lu • vide, da.isframe ■ np_subject_scompl_object}

W e d o  not need to  transfer the valency in form ation  o f  ‘k n ow ’ , as on ly  ‘v id e ’ 
m atches the transferred IS -o b je c t , due to  the restriction  on  ‘d a J sfra m e ’ in the 
D anish target d iction ary  (th e  descrip tion  here is som ew hat sim plified ).

W e want to  restrict exp licit translation  in th e  transfer com p on en t to  lex ica l 
values in the narrow  sense as uninfiected w ord form s. B u t this lex ica l transfer 
m ay also b e  reduced th rou gh  an interlingual app roach  to  certa in  categories o f  
w ords. W e have already m entioned  fu n ction  w ords such as noun determ iners and 
auxiliary verbs, w hich  are featurised and  given an interlingual descrip tion .

B ut w here we really  h ope  to  save a  lo t o f  exp licit transfer rules is in the 
treatm ent o f  term s. T h e  im plem entation  o f  term in o logy  is ju st be in g  started, 
but we h ope  to  treat the greater part o f  the planned 20.000 entries d iction aries
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fo r  each  o f  th e  9  E U R O T R A  languages as term s w ith ou t entering them  in the 
72 transfer d ictionaries. T erm s are co d e d  centrally  w ith  their valency freimes and 
th ey  are assigned a  unique term -num ber to  b e  used as reference (instead o f  the 
lex ica l value) b y  all language groups. T h e  general fram e description  specifies 
how  m any, an d  w hich , va len cy  b ou n d  argum ents a  given term  takes, and each 
language grou p  then  com plem en ts this w ith  language-specific in form ation  abou t 
w hich  prep osition , surface case e tc . is used togeth er w ith  w hich  argum ent.

4 Conclusion
A s con clu sion , we shall show  b y  m eans o f  an exam ple how  far tow ards an inter­
lingual interface stru ctu re w e in princip le have advanced. T h e  exam ple is som e­
w hat sim plified , and  the actu a l state  o f  im plem entation  in E U R O T R A  m ay diifer 
slightly  from  this presentation  o f  an ‘ idea l’ im plem entation .

French text
Hier, la France a adopté la proposition du Conseil.

nmiiHli t.-ranBlat.ion
I går vedtog Frankrig Rådets forslag.

P lease n ote  th at the translation  involves i.a . —

e reordering  o f  ‘ la  P ran ce /F ran k rig ’ and ‘a  a d o p té /v e d to g ’

e reordering  o f  ‘ la  p ro p o s itio n /fo r s la g ’ and ‘du C o n se il/R å d e ts ’

• change o f  m orp h o-syn ta ctic  ten se /a sp ect from  ‘parfait sim ple ’ to  ‘ im per­
fek tu m ’ , —  b o th  expressing the sam e sem antic past

e change o f  m orp h o-syn ta ctic  definiteness o f  ‘ la  F ran ce /F ran k rig ’

e change o f  th e  surface m anifestation  o f  the definiteness o f  ‘du C on se il/ 
R å d e t ’ an d  ‘ la  p ro p o s it io n /fo rs la g ’ (in  the latter case on ly  bein g  expressed 
th rou gh  a  p rep osed  gen itive)

IS representation

I
governor 
{fr_lu»adopter/ 
da_lu~vedtage, 
time^past}

I I I
subject object modifier
{term“184} _______I______  {fr_lu-hier/

I I da_lu>i_g&r,
governor modifier position^

{termB200, {term>237} initial}
number* 
singular, 
definiteness* 
definite}
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T h e  on ly  difference in the IS representation  for  th e  tw o languages are the 
lexical values for the tw o non -term s, so  the on ly  exp licit transfer rules needed 
are the follow ing:

FR-DA transfer dictionary

{fr_lu “ adopter} 
{fr_lu ■ hier}

“> {da_lu = vedtage} 
=> {da_lu = i_gAr}

A ll Other information is contained in the two monolingual dictionaries:

FR dictionary

{term = 184, 
fr_lu = ‘France’, 
fr.definiteness ■ definite, 
fr_gender ° feminin, 
fr_number » singular}

{term • 200, 
fr_lu ■ ‘proposition’, 
fr_gender • feminin}

{term = 237, 
fr_lu “ ‘Conseil’, 
fr.definiteness = definite, 

fr_gender =■ masculin, 
fr_number • singular}

DA dictionary

{term ” 184, 
da_lu = ‘Frankrig’, 
da.definiteness • absent, 
da_gender • neuter, 
da.number » singular}

{term ” 200, 
da_lu “ ‘forslag’, 
da.gender • neuter}

{term = 237, 
da_lu “ ‘RAdet’, 
da_definiteness = definite, 
da_gender > neuter, 
da.number “ singular}

{fr_lu ■ ‘adopter’, {da_lu « ‘vedtage’,
fr.isframe • subject_object} da.isframe • subject.object}

{fr.lu = ‘hier’} {da.lu = ‘i_går’}

For clarity  o f  exp osition , on ly  in form ation  relevant to  ou r  exam ple  is in cluded  
here.

In this exam ple we distinguish  betw een  ‘defin iteness’ and ‘fr_defin iteness’ /  
‘da .defin iteness ’ . T h e  idea  is that a  feature m ay have a  language-independent 
a ttribu te nam e in cases w hen it expresses sem antic in form ation  to  b e  carried  
over, and the sam e attribu te  nam e w ith  a  language prefix  in cases w hen the 
value is not sem antically  significant bu t con cern s m on olin gu al w ellform edness. 
T h e  d istinction  betw een universal features and  m on olin gu al features is currently  
m ade in E U R O T R A  b y  m eans o f  uniform  a ttribu te  nam es +  prefixes, which 
enab les/d isab les m atch ing, but this w ay o f  using the sam e attribu te  nam e w ith 
or  w ithout prefix  is not im plem ented.

E U R O T R A -D K  
N jalsgade 80 

D K -2 3 0 0  K øben h avn  S.
poulOeurotra.dk
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