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ABSTRACT 

A d s t a i l e d  proposal  f o r  the r e p r e s e ~ t a t i o n  16 
m a n i p u l a t i o n  of C-nets ( s u i t a h 1 5  f o r  computer 
p rogramming)  i n  interpreting pronominal  ref er~nczr,. 
It is shown how this t h ~ o r y  accoun t s  f o r  t he  
4 i s a m b i g u a t  ion a £  pronomina l  re f s r t nce ,  & t h 2  
determinatiiorr of f o c u s  E comment, rn'ora c o a p l ~ t i l y  
t h a n  a r ~ y  e x i s t i n g  semantic  o r  s y n t a c t i c  t h a o r y .  

The t h e o r y  of C-nets a p p s a r s . t o  b s  t h e  iaost ad3quat.e 

l i n g u i s t i c  t h e o r y  f o r  semantic ana,lysi .s  of c o r t s n t  [ s y  

T R E E S  1.. Ha explore hers  t h c  p o ; s i b i I i t y  of a u t o m a t i n g  t h i s  

a n a l y s i s  to a i d  in a u t o m a t i c  t r a n s l a t i o n .  T r a m l a t i o n  

involves a n a l y s i s  of cantent ,  wi thou t  w h i c h  it can o n l y  bc a 

m a t c h i n g  of l c ~ x i c d l  & syntactic st ructu.res  L e t u w n  l a n g u a g ~ s . ,  

S u c h  ? n a t c h i n g  h a s  b e e n  shown i n d d e q u a t e  b y  many researcher?. 

Besides b e i n g  necessary f o r  automatic translation, an 

automated arialygis  of c ~ n t s c t  is cqcsssary for - o t h e r  tasks 

such as cons t t : 'uc t ; i s i~  ( ~ e n s r d l  q n z s t i o n - a n s w e r i n g  systems, 

v3ic~-writers, dutomatic i n d k x i n g  6 e b s t r a c t i n q ,  pgo;iagjand.t 

measurnmcnt E t x p l i c a t i c n ,  f a l l a c y  f i n d i r u l ,  I. others .  
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In a d d i t i o n  to being use fu l ,  C in the f i n a l  analysis, 

necessary for practical  problems in computer understanding or 

dacoding of bulaaa lasguage, this theory [see m y  D E S C ~ I P T I O Y S ]  

is shown to allow disambiguation of procouns v h i c h  are l e f t  

as aabiquous by contemporary theories of semantics or s y n t a x ,  

but v h i c h  in  fact  as2 no+ ambiguous. As will be note3  but- 

not eiplored, t h i s  t,heory d l s o  allows the consistect 

deteraination of the focus of a sentence from its c o n t o x t ,  

i.e. not using  positiw or prosod-ic features. 

The thaory of C-cets is i n  r a p i d  s v o l u t i o n o 2 .  The 

versioc described here is chosen partly-  because it matches 

the desp  structures o b t a i n z d  by the present  Engllsh graamsr  

of t h e  TkUl  project a t  t h e  Universite de Montreal [ TAUfl].  Ir. 

that system, a sentence is reducsd  to i t s  d e e p  s t t l u c t u ~ e  t?) a 

Q-systemoa grammar. T h i s  deep structure would then be 

converted into a D-net, a t-nrporary C-net, which i s  t h e n  

interpreted lexically (i-.e. l ex ica l  items are replakcti b y  

their concepts) E integrated i n t o  an overall C p n e t .  T h i s  C- 

nat represents the integrated meaning of that E p r p v i o u s  

sentences. I n  this theory, successful i n t e g r a t i o n  models the 

comptehensidn of the senteace, as described i n  my L C G C ] .  The 

dnterpretatiori E in tegra t ion  of D-nets are described here,  

with a demonstration of how later sentencos ars disambiguatad 

ill terms of the colnprehension of the ear l ier  ones. 



3x1 c o n t i n u a t i o n s  (a) & (b) belov ,  the s y n t a c t i c  

structures are not s i g n i f i c a n t l y  different. Yet both 

pronouns -OIL s h e  refer unambigwaus ly  to d i f f e r e n t  p e o p l e ;  to Mary 

ir, (a) G to S u s i e  i n  (b). 

Nary told Sahn that S u s h  was corning, 
(a) but shs s a i d  it! s o f t l y .  
(b )  but she didn't arrive for an houj. 

Any  n o n d i n t r ! g r a t i v e  semantic theory is forced to cdaim that 

these -.- shews both refer to t h e  same person, or that they are 

both ambiguous. E i t h e r  a lk . ernat ive  is wrong;  these pronouns  

r o f s r  u n a r n b i g u ~ u s l y  to different p e o p l e .  A sentence o f t s n  

picks u p  r n ~ a n i n g  from its l i n g u i s t i c  con t ex t .  Ths same 

sentence may express d i f f e r e n t  t h i n g s  ir. d i f f e r e n t  contexts .  

The  mechanism by which this can h a p p e n  is s x p l a i n e d  below.. 

The  only way to determint; t h e  ~ o r r e c t  referents of  

these p r o n o u n s  is to taks account ot t h e  relationships 

e x p r e s s e d  by t h e  verbs  ---- t o l d  t ---...f said be-h comiw E --I-I- arrive. An 

adequate way of doing this is to build a C-ncr't £ t h e  1st 

sentence & t h e n  i n t e g r a t e  t h a   continuation^ i n , to  it, as 

o u t l i n e d  in my [ I X T E G R A T I V E ] .  

A C-det is a directed,  l a b e l l e d  graph w i t h  orders3 

arcs. We can represent a C-net  b y  a list of i t eps ,  1 f o r  

each node. Each item t h e n  cons i s t s  of: an index number f o r  

the node, a l a b e l  which  i n d i c a t e s  its r n ~ ~ n i n g ,  6 an ordered 

list of the i n d i c e s  of t h e  nodss it dominates. The 

p a r t i c u l a r  index numbers a s s l g n ~ d  to the n o d e s  a r ~  
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irrelevant,  e x c e p t  t h i r t  B H2* a t e  reserv-ed to designate  

the speaker E addressee, r e s p e c t i v e l y .  Indeed ,  the i n d e x  

numbers are not part of the C-net.  T h e y  are noriled oo ly  to 

nake a l i n e a r  representation of a C - n e t ,  such as is c o r l e d  

for computer manipulat ion.  Aim it is custoaary to 

c a p i t a l i z e  l a b n l s  of nodes. ( i .o .  semantic atoms). G far 

s i m p l i c i t y ,  we t a k e  larp(r) . . as t h e  meaning of E w .  T h u s ,  3 

s e n t e n c e  ; 

k r y  told John that ~ u s i e  was coming. 

has a C-net-: 

3 Harp (4) 
4 P. 
5 T e l l  (4,,6,7) 
6 P. 
7 Prog (8) 

8 Come(9) 
9 P. 

10 SusFe(9) 
11 John (6) 
12 P.ret ( 5 )  0 5  

This list of aades w i t h  con~ections to dominated n o d + s  

represents the graph below. In this & E o l l o v i n q  g r a p h s ,  

Pret 
I 

T e l l  
B a r y  

' I \  \ f Prog  
1 
1 

John I S u s i e  
\. 

Come 

The "referential p o i n t n  (V." iu t h e  l is t  n a t a t i o n  & 
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r i a ( k , n ) Q 8  

,,,) 
1 n s a - y ( j r m )  

i T e l l  ( j , k , m )  ]n+l Anim(j) 
t 3 + 2  HUE (j) 

T h e  qffect of t h e  1 s t  2 rulrr,s is to add t n ~  f e a t u r e s  

Hum (x) & g (x) o r  6 (I) onto t h e  p o i n t s  d o m i ~ a t e d  b y  thr--. pzopnr 

Sosie !la=, -y, John. naBeS# .----L -- They express  the l i n g u i s t i c  

fact that theso nalnas are human names ( u n l i k e  e.g. P i r l o ) ,  t; 

are used for fenales & males respectively.  In t h e  3 r d  rule, 

t h e  atoms H U P ( X )  6 Anifa(8) are i c c l u d e d  in the laeaning of 

T e l l  (x, y, 2). to restrict  collocational p o s s i b i l i t i e s .  T h r y  

thus describe se lect ional  restr ict ions ,  & w i l l  somet izes  

d i s a m b i g u a t e  an a t h e t w i s e  a a b i g u o u s  senttince.09 Bacauss t h e  

predicates on any point must be %on-contradictory, the use of 

a non-human sub jet* for ---- t e l l  l l ( j k , l  causes s 

contradic t ion  around node j. The predicate  place ( x )  occur s  

in the 4th rule f o r  t h e  same roason., 

There is also a aeneral sat of rules by which  
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duplicate nod3s  are removed; 

 redact ion RJ& gqhema 

i Pn (k) 1 ----> i Pn (k] 
3 P Q ( ~ )  J & j : = i  

vhere j := i effects  the r~placernent of a l l  occilrr%ncr?s 
of j in t h e  C-net by i, & Pu is a v c i a b l e  r a n g i n g  o v e r  

' node l a b e l s .  

Rogt g e n s t a l l y ,  the l e x i c a l  interpretation rules may 

be a p p l i e d  in a n y  order E as many times as needed;  t h e n  t h i s  

duplicate-reduction rule remove-s any d u p l i c a t e  noses 
i n t r o d u c e d  by the l e x - i c a l  ru les .  To our present k n o w l e d g e ,  

Kowever, it appears that t h s  l e x i c a l  rules  can be constrained 

to operate only once on a C-net (at all appiicstule places 

sinulataneously) R this constraint will l i k e l y  r e q u i r p  soms 

ordering between the c u l e s l o .  My working assumptions are 

t h a t  l sxics l  rules c a n  be o r i l ~ r e d  so that c4ach can a p p l y  o n l y  

once (everywhere) & t h a t  t h e  dupl icate-reduct ion  rule 

operates l a s t .  

By t h i s  process, the 1st g r a p h  above f o r  lazy tpd.4 

J p h p  t h q , t  sqg& 9 s  -. is converted into its f i n a l  form - 
below. Since thero are no previous sentences, there is no 

i n t e g r a t i o n  t o  be done. This D-net is therefore a l s o  t h e  C- 



n e t  for t h e  discourse up to t h i s  p o j  

10 S u s i e  (9) 
1 1  J d n ( 6 )  
12 Fret(51 
13  H n ~ ( 4 )  

or t h e  graph; 

Pr ~3 
I 

John i3 H u q  ,' \ 
I /  vary  Say - P I /  \ 

I 
e 

/ 

d a 
I L  / I  
k / i  

Place # / I S u s i e  

The 1st' cOnMn.uation, { a .  but she said kg garr&y 

y i e l d s  t h e  D-net below after the l e x i c a l  i n t e r p r e t a t i o n  ru les  

& the a u p l i . ~ a t i o n  rebuction rule have  a p p l i e d ,  A D-net is 

analogous to a deep structure. It revrescnts t h e .  meanirtg of 

a s i n g l e  sentence pr ior  to in tegra t ion ,  i.e. in i s o l a t i o n  

from the t e x t  it is a part of. It is in tegrated  i n t o  t h e  

e x i s t i n g  C-net t o  form a new C - n e t .  
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24 S o f t ( 2 5 )  
25 Say (27,26)  
26 P. L 
-27 P. L 

28 Hum(27) 
29 p (271 
30 Pret (25) 

or; 

P r e t  Soft  

\ 1 
/ 

sap' 
Hum / 

Q f /  
\ \. L '. L 

The p o i n t s  in a D-net may bs annotated b y  an "LV'for 

d e f i n i t e  reference. T h i s  "LU is peculiar to D-nets, E 

i n d i c a t s s  that t h 3  addressee s h o u l d  be ahla  to f i n d  something 

it refers to, e i t h a r  in the C - n e t  a lready e x i s t i n g ,  or in the 

context.  When integrated, the "LN d i s a p p s a z s  because t h e '  L- 

p o i n t  is either i d e n t i f i e d  w i t h  a p o i - n t  in the C-net, or it 

refers to some extra-cogni t  iye structure. This "I," derives 

from d e f i n i t e  exprsssiocs such  a s  fb& th&Sr kg, Ec. 

T h i s  b-net  is intsgrated i n  t h e  o n l y  possible way, 

namely  w i t h  

(i.e. she = Hary) 
(i.2. it = t h a t  S u s i e  is coning) 

(i.e. say 3 t a l l )  

A i t h  the d u p l i c a t e s  removed, the o n l y  a d d i t i o n  is 24  

Sof t  (25)  12. These remaining  a d d i t i o n s  t h u s  o b t a i n e d  

necessar i iy  i n c l u d e  the focus (cornme3 t) & na w 
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presuppositioas. The nmeaning" of this continnation ir a 

loose sense (what iaforrnation does it transe i t  v h i c h  is n o t  

already  kncrm) is s i m p l y  t h e  predicatg So£ t ( 1  5) . A l l  the 

rest of the  sentence  is r2dundant i n  the sense t h a t  it, does 

n 6 t  contain  anythicg new, It: was nacessary, however, to 

allow the listener to determine what is soft .  

Pret 
1 Soft 
a /' 

John / \\ / 

" I '  
Say 

Bum \ / aary / \ 
'a P I /  Prog 

Place 1 / j / ~ u m  

The refetonts of tho- pronouns are determined as. a by- 

produc t  of t h a  in tegrat ion .  Because this c o n t i n u a t i o n  cannot 

he integrated in any o t h e r  way, m u s t  refer to H a r y ,  a 

f emin ine  antecedent uhich is n o t  th2 closest- one. 

There  are several p o s s i b l e  s t r a t o g l e s  f o r  in t egra t ing  a D- 

net, o ,  which results from a c d n t ' i n a a t i o n  sentence i n t o  the 

C-net ,  C, r e s u l t i n g  from accretions from all t h e  previous 

sentences. B a s i c a l l y ,  some of the nodes in D are found in C, 

& the D-net is traced -out in C. In general, the  D-net w i f l  

contain some nodes not in. C ,  & c e r t a i n  t y p e s 1 3  of t h e  codas 
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in D may be m i s s i n g  in the C-ne t .  The 1st D nodes to be 

sought in C s h o u l d  h a v ~  a h i g h  information c o n t e n t  to make 

this procedure more effect ive 5 for this reason w j  have 

chosen to s t a r t  w i t h  t h e  highest nodes in D: those nodes in 

D which are not dominathd by any o t h e r  nodes. In the examplr 

above, nodes 29, 28, 30, 24, E 31 are all without domination, 

but 29, 28, & 31 are a l l  d i r e c t l y  predicating on points, 

w h i c h  leaves 24 & 30 as highest*. Nodes with t h s s ~  l a b e l s ,  

S o f t  (p) & Pcet (g ) ,  are s o u g h t  in C; Ar. e q u i v a l e n t  for 2 4  is 

not found, h u t  30 matches 21. Then, fo l lowinq  domination. 

l ines  downward from 30 & 2 1 ,  e v e r y t h i n g  matches s x c e p t  for 5 

B (6 ,15)  . 8 ( x ,  v )  is one of t h e  nodss which can be skipped in 

intsgrationl4. If the h i g h e s t  nodes do n o t  y i e l d  an 

i n t s g r a t i o n ,  the n e x t  h i g b s f  a r e  usqd u n t i l  intsgration is 

p o s s i b l e .  I n t e g r a t i o n  is accornp l l sh$d  by a set of nod? 

equivalences  such as e x p l a i n e d  ahove. O n c e  these a r ?  

effected, the dupl i ca te  r e d u c t i o n  ~ u l e  will rmove all t h ?  

nodes d e r i v i n g  from D w h i c h  were a l r e a d y  in C. Ths o n l y  

nodes of D r s m a i n i n q  are t h o s ~  w h i c h  were not a lready  in C. 

The pronoun she in this c p n t i n u a t i o n '  is rsf  s r m t i a l l y  

ambiguous by any method of a n a l y s i s  dhich h a n d l e s  s e n t e n c ~ s  

in isolation. Lt i s  rendered unarnnggnous,  D U ~  wrongly SO,  if 

it is assumed t o  refer tc the nearest p r e c e d i n g  f s r n i n l n =  

antecedent. No E n g l i s h  speaker can mistake t h a t  its ~ e f e  rent 

is Hary; in r e a l i t y  this 889 is n o t  ambiguous. But t h . 9  o n l y  

way of obtaining the correct  referexi€ f o r  it is to u t i l l z t :  
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t h e  information contaiaed in t h e  verbs _sgx & B L L .  This 

cannot be dong s i m ~ l y  by t h e  s i m i l a r i t y  in the aoanicga of 

these verbs. la a different  c o n t i n u b t i o n ,  

she woqldn't be a b l e  to t e l l  him a o y t h i n g  u n t i l  
arriving, 

t h e  no longar refers to nary b u t  to S u s i e ,  sron t h o u g h  
tM main verb of the ccntiauatdon is i d z n t i c a l  to +,he verb of 
the i n i t i a l  sentence. 

In that cont iauat ioo ,  or in the l e s s  cos lplex  one (b) : 

s h e  didn't arrive for an hour, 

the pronoun refers to S u s i e ,  E not to flary, p r i m a r i l y  because  
of the verb azzivg T h i s  c o n t h u a t i o n  resu l t s  in a C - n z t ;  

24 Hbur(25) 
25 P. 
26 Duriag ( 2 5 , 2 7 )  
27 l eg  (28) 

Hour Dur 
\./ \ 

neg 
J 

g Arrive 

T h i s  .is converted  i n t o :  

28 Arrive (29 j  
2 9  P. L 
30 9 U 9 )  

24 Hour(25) 27 Nebg(2R) 
25 P. 28 F i n i s h  ( 3 1 )  
26 Dur(25,27) 29 P, L 

30 g ( 2 9 )  

31 &3 (132) 
32 a(33,29)  
33  P. 

34 Place ( 3 3 )  



Interpretat ion 6 Integration 

Hour Dur 

\ '  ' Ne3 
I 

F i n i s h  
I 
8 
I 

P lace  d g 

by the l e x i c a l  conversion rules 

i F i n i s h  (n) 
I n P ( n + V  

i. ArriVe(j) ---> I n + 1  a ( n + 2 ,  j) 
in+2 P. 
Ln+3 Place ( n + 2 )  

i 8) ( b m )  3 --- > f same as above ] 
a Arrive(j) A & n + 2  := k 

It is i n t e q ~ a t e d  u n a m b i g u o u s l y  into the C - n e t  as; 

Pret 
I 

6 d 
Hum I / \ Hour Dur 

\ I /  
1. 

\ 
9 S ~ Y  \I' . Meg 

H:um 1 \ / 
nary \ I /  6rog F i n i s h  '-. \ / 

8 
I 

d 

1 / I  
Place1 / I 

1 Hum 

'. ' 
with the e q u a t i o n s ,  
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29 := 9 ( i . e .  she = S u s i . )  
33 := 17  
30 := 2 1  
31  := 8. (i.e, arf iva core) 
32 := 16 
34 := 18 

Phen t h e  duplicat5s are removed, t h e  a d d i t i o p  is h a t  S u s i 9 . 3  

cotling was go& gi.g*s?~& for gg horn, the  i t a l i c i z e 3  p o r t i . 9 ~  

be ing  the comment. 

I n  t h e  more complex co t i t i nua t ion  rentlonc-fl abov-, -.)- sn= 

youldntt -- -I be -- able  &_o &el-& g h  anyrgig w i l & g g ,  t h e  & 

rsfers  to S u s i b ,  l v e n  thovgh the sub jec t  6 the Is? v c r b  

significant f o r  disarabiguat ion p o i s t  to # a r y  as  fLe r e f $ r ' $ n t .  

This d e s i r a b l e  r a s u l t  followS from the f a c t  that t h e  s ~ b j a c t  

of arrive is the same p o i n t  as the subject of t e l l .  W i t h  t h s  

i n t e g r a t i o n  s t r a t e g y  usc.3. hers ,  bo th  e l l  x )  € A r r i v ~  ( x )  

are on t h e  same leve l  in the D-ne t ,  b u t  t h e  s u b - n e t u o r k  

dominated by Arrive (x) is, a perfect match, while t h e  sub- 

network around Tell (x,p,l) has  no match at all (because of 

Tell's d i i f  erent 3rd a c t a e t ) .  Hence the sbg re fers  

unambiguously to Susi?. I n t o r e s t i n g  ~ n a q g h ,  if we i n s c . r t  t h a  

word gp~fj ,  g h  12-3 kg g,b& f;g fgLJ q&g a n y t h i ~ g  

unt&J ~ g ~ g ,  the 1st  shy re f er s  to H.aiy,  5 the 2 ~ 3  to 

S u s i  em T h e  cause of this is that t h e  i n t e r p r e t a t i o n  of 

inserts an extra T l ( x , y , )  i n t o  tho D - n e t ,  which will match 

t h e  e l  x , )  in t h e  C - n e t  from t h e  1st s e a t o n c e ,  b u t  th;: 

o n l y  a r r i v h l  remains Susiefs. 
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We have g i v e n  a d e t a i l e d  d e s c r i p t i o n  of the proc l s s  by 

w h i c h  d i f f e r e n t  corit irruations of the sama sentsncs h a v r  t ' h ? i r  

subject pronouns i n t e r p r e t a d  ds a f u n c t i o n  of the i r  maic 

v 2r bs. T h e  f n t e g r a t i o r i  Frocess, w h i c h  p laces  i r i t s r p r s t a t i a n s  

on pror-ouns, a l s o  ir l terprets  d u f  inite occ,urrences of 

'nrmodifiad E nofi-specific touns a s  r s p 3 t i t i o n s  of i ~ r e v i o u t l y  

mentionad mcrz s p e c i f i c  (or more modified) n o u n s ,  f i l l s  FR 

dslated ~ o ~ i t a l s  on t h A  basis of p r i o r  context & i a t c r p r ~ t s  

g a r e r i c  or unaodifid v e r b s  a s  r ~ p o t i t i o n s  of more specific 

v e r b s  p r e v i o u s l y  a e n t i c n o d .  It must a l s o  handle o g r b  pllras= 

d t l c l t i o n ,  occurrencss of go sg & q a p p i n g .  T h 4  t h f i o r y  of 

w h i c h  t h i s  is base3 is dscribed in m y  [ C l ; C ]  t; 

[ PFSC31 PTf O N S  G i t s  r e l a t i o n  to o t h a r  ~ imant ,Lc  t h c o r i c s  ir: 

d i s c u s s e d  in my [ T R E Z S ] ,  [ ?JPi?:SFNWTfCIN], 6 i n  P a i l l c t  

PROELERES 1. 

The essar i t~a .1  c o n t r i b l l t i o n  of this p a p e r  has b ~ r :  3 

foroa i  description of the+ p r o r ~ s s  bf intet . jrat~on. m s  , n a t  

process is c e n t r a l  to a n y  i r d e g r n t i v a  semantic  t h e o r y ,  if 

w h i c h  t h e  C - n e t  t heo ry  is o n l y  1 (setd. ruy- [ APPpqACfi  1) . I'h s 

f ornalizgtion of i n t r g r d t i o n  presen%/td here is u u d o u b t ~ d l y  

wrong i n  some aspects, C h q u i r s s  f u r t h e r  r2soarch  f q r  

i m p r o v ~ i l b r ~ t  6 v e z i f i c a t i o n .  A $  s t a t e d  hare, it is apparently 

a3equats for most casqs of pronouns ( b u t  see not? 1 1 ,  b 

e x c l u d i n g  d s i c t i c  uses of p r o n o u n s  & the y a r i p h r a s t i c  jt) . 
The i n t e g r a t i o n  of the o-net  dertved from a sbctnfic? 

La a modal of the  user's I c o m p t t - h s p s i o n  of ths snttrnc-1, 
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v i t h o u t ,  ~f course, m o d ~ i l i n j  h i s  r v a l u a t i o ~  of t h e  t r u t t  ?f 

the,sentence ot thz motive b e h i n 3  its use. T k s s ~  &re u s u a l l y  

d c p o n d ~ r t  oa t h e  uchrerso of interpreta%ion E o a s e r v a t i o ~  ? P  

the sp+aker. Int3yra+, ior .  prorldss a p o s s i b l e  n = x t  a r t a  f o r  

rssearc~  toward f u l l y  aotoaa+ed t r a n s l a t i o c  b ~ c a u s a  it 

promises to prorids a comprehezsiv+ 3z-script ion of t k a  

content of th t .  patagr aph E th; cor,t;;butioa c s+r,tccc 

aakes to tL3t  C O B ~ ~ C ~ .  

Pres?ntly c o n c s i v t d  as an d d j u r . c t  to a L  a u t m a f e ?  

trans lat ian  systeu, (it provides  f u l l  i n f o r ~ a t i o r .  43 Y O  

de le t ions .  amphora of d o f i n i t e  a r t i c l w  G iJroriouns, 5 

interpretations of wotds) , the C-net conld p r o v i d e  t h e  t ~ t a l  

i n p u t  i n t o  a target language rhetoric. T h i s  system will make 

~versionsm, trawlat  ions w h e r e i n  *he cant e n t  , but not  

necosaarily the wotds, syntact ic  canstr uctions or even t h e  

order of e x p o s i t i o n  are preserved. 

As o p p o s e d  to a t r a n s l a t i o n ,  a "versionN canzot  b e  

made with present thqoiy, b s c a u s e  t h a t  r ~ q i r e s  at* a+--. ~ ~ ~ a t c  

theory of rhrtordc; how ttc materia l  for a srnt tscz.  I S  

selected out  of a c o n p l u t  C - n e t ,  w h a t  cor.strair.ts t h r r a  a r c  

for  s e l e c t i o n  of t o p i c s ,  coanc.nt.c;, f o c u a ~ c ,  Gc. Nuch of t h i t :  

is unknown a t  present, thauga t h e  r l F x t  s 5 v c r a l  y m r s  may n t 3 w  

a great expansion of our k r . o u l v ? g r .  ( S ~ E  T. B p l l c 8 r t  - f o r  4 

direct attaCk-on this problem.) 

Ordinary t rans la t ions  in, h o u w c : r ,  a m a t c h i n g  of 
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s y n t a c t i c  & l e x i c a l  structures - as O m  far -I as eos s ib l e  ------- 8 w i t h o u t  

m o d i f y i n g  the meaning. C - n s t s  provide a means to do t h i s .  

With an adoquate representation of meaning, syn tac t ic  G 

l g x i c a l  m a t c h i n g  can b done. T h e  result  can then be tcsted 

f o r  chanqes in meaning by b u i l d i n s  a C-ket from t h e  t a rq? t  

l anguage  e x p r e s s i d n  for c o ~ p a r i s o n  w i t h  the o r i g i n a l  C-net. 

H o d i f i c a t i o n  of the target expression can t h s n  be hads to 

make the i n p u t  & o u t p u t  C - n e t s  match to ar,y desir- .d  degre-e of 

accuracy. A simpler means f o r  good t r a n s l a t i o n  is f o u n d  i n  

m y  [ TRANSLATION I. 



0 1  T h i s  i s  an e x t e n d e d  version of ac a r t i c l e  " I c t e r y r e t a t i o n  
S Integration of Sentences i n t o  a C A n e t w o t k t 9  w h i c h  was 
written at Groupe de recherche snr la t r aduc t ioc  auto~atijur, 
nniversite de Montreal in the summer of 1971  & a p p e a t j d  ir. 
Rittredge [ ETUDES J. The tarminoiogy & rotation has a l s o  bear. 
revised to be consisterit w i t h  more recect  work on C-nets. 

ot Compare, e.9- iity [PREBS'] C [ J U D G I N G ] .  

0 3  i h a  Q-system is a high leva1 programming r i n g d a ~ s ,  f o r  
string nanipulat ion .  SEO A. Colill~rauer, (LBS s y s t B m ~ s - ~  013 1 
forpalisme pour analpser  & syothBt i ser  des p h r a s a s  sur 
l'brdinateur', in -- TBUh - 4 7 3  (1971) Groupe de r e c h ~ r c h a  sur la 
traduction auotcaatiyue, Univers i tC!  de Hontrgal. 

0 s  Pray (#)  C Pret (I)  are a b b r c v 4  a t i o n s  for t h s  meanings of 
the E n g l i s h  fornatives  for the progressive aspect, & the 
preterite or past  tense. 

0 6  In contras t  to this, Jqba tol$wHary rfi& susi.2 c o n i n g  
has a C ~ n a t ,  

Pret 
I 

T e l l  

' I  \ John I 

\ * -' i Prog 
I \ 
/ Svsie Come 

Hary t \ 1 

The difference in the list n o t a t i o n  is that node 5 is 
Tell (6,4,7) i n s t e a d  of Tell (4,6,7) . 
0 7  See d i s c u s s i o n  in m y  [ J U D G I N G ] .  

O n  ~ ( ~ I - J I )  stands f o r  ar abstract  l o c a t i v e  atom of m e a ~ i n g  
w h i c h  is npt realized exact ly  by any word i n  E n g l i s h .  French  
B is closer t o  b ( x , y ) .  Recently discovered evidence leads to 
the beJief t h a t  Tell ( j,) h a s  b e e n  incor r i lc t ly  a n a l y q e d  
here, E t h a t  this iB(r,q) does not occur a t  all. A bottar 
analysis is "to cause him t o  come to knov it by s a y i n g  i tw. 



The p o i n t  of  t h i s  payer, & ths d ~ m o n s t r a t i o n s  rcmair 
u n c h a n  jed under this modlf ica t ior . ,  a l t h o u q h  moat of tne C-  
nets are r e ~ i s e d ,  

o 9 T ha T A U H  syntax presmt ly  a t t e m p t s  t h i s  s o r t  of 
disambiguation by  checking t h e  a p p r o p r i a t e  NP for having t h r  
necessary features ,  as proposed i n  Chomsky [ASPECTS] .  
HcCawley [ P O L E ]  has a r g u ~ d  (p .  132f) t h a t  t h i s  canriot b a  don;? 
genera l ly  by s y n t a c t i c  m a a s ,  b5cause t h e  c r i t i c a l  words may 
ba i n d a f i t i t e l y  d i s t a n t ,  c. f. : 

I will e a t  whatever Marid bakes .  
*I w i l i  e a t  whatever l a r i a  bel ievss ,  
I will e a t  whataver Maria believes Toom to h a v e  b a k d d .  

*I will e a t  whatzvhr Haria b e l i e v e s  $om t b  have drr:3rne1!., 

10  That is, t h a t  t h e  r u l ~ s  can be or.dereu e x t r l r s i c a l l y  & 
a p p l i s d  i n  sequence; a f t e r  1 t u l c :  has beer. a p p l i e d  throughout 
the network, i t  cannot be r e a p p l i e d .  T h i s  wili l i k a l y  
requira the l i n g u i s t i c i a n  t o  a r r a n g e  rules i n  a n  ext rsnsic  
or&er a; some r u l ~ s  u4ad the o u t p u t  of others in an extrens ic  
order t o  work, 

I 1  The point ' 1 '  in troduced  Esom the a n a l y s i s  of  come could 
now be  re-interpreted as tho subject (4) or indirect ob j sc t  
( 6 )  of Say (4.7). It i s  not dope here for c l a r i t y  of 
erpbs i t i on .  With  the t ~ V i s i a n  t n t n t i o n e d  i n  note 0 8 ,  t h s q s  is 
a s i m p l s  y ? n s r a l i z a t i o r  to i d ~ n t i f y  t h e  p o i n t s  w h i c h  ' 1 '  may 
be re-interpreted as. T h 2 r c t  is a l i s t  of p r e B i c a t ? s  
( i n c l u d i n g  ~ 3 ~ 1  b o w  -I & c )  whose 1st a c t a n t s  may zep13cn a ' 1 1  
dominated b y  t h e i r  2nd a c t a n t s .  

1 2  NoFe that the i n f o r m a t i o n  by w h i c h  hq$ c o n t r a s t s  w i t h  q c 3  -- 
is  l o s t  i n  d n t e g r a t i o r ~ ,  cons is tcnt  with t h e  p t i n c i p l o  ~f 
i n t a g r a t i v o  semantics t h a t  only  the i n f o r m a t i o n  transmitt1-d,  
not  i t s  order nor the speakr:rts react ion to it, i3 

represented. C o n j u n c t i o n s  or succossiva sentences a r e  s i m p l y  
integrated together:  - b u t  i n d i c a t e s  some surprise or p l r h a p s  
inappropriateness. If it t u r n s  out desirable o r  e v m t  
necessary t o  i n c l u d e  such emotive in format ion ,  s e m a n t i c  atoms 
for  such may be def ided E w i l l  be predicated on the eleman-t 
which is focussed, b y  a s l i g h t l y  sore s a p h i s t i c a t e d  system. 
Here, it would resul t  in an a d d i t i o n a l  node Surprise (24). 
P h i s  would  allow t h e  r e c o n s t r u c t i o n  of the 2-c lause  s y n t a c t i c  
form & the dse of $qt - from the i n t c g r a t c d  ri4twork. 



Interpretation & Integrat ion 

1 3  It is not yet known which elements may be missing from a 
D-net  w i t h o u t  b l o c k i n g  an i n t e g r a t i o n .  I assume that t he re  
is a finite list of such efelnents, including the perforraativc 
atoms marking the type of i l l o c u t i o n a r y  act (statemect, 
ques t ion ,  Gc) . 
I *  i B ( j ,  k) can be s u b s t i t u t e d  for by i= j d u r i n g  i n t e g r a t i o n .  
See not5 33. 
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