
SOME ISSUES IN GENERATION FROM A SEMANTIC REPRESENTATION 

Laurence Danlos 

L a b o r a t o i r e d 'Au tomat ique Documentaire et L i n g u i s t i q u e (CNRS) 

A r t i f i c i a l I n t e l l i g e n c e P r o j e c t (Yale U n i v e r s i t y ) 

ABSTRACT 

Th is paper i n v e s t i g a t e s c e r t a i n problems i n the 
p r o d u c t i o n o f t e x t f rom a l anguaqe - f r ee r e p r e s e n t a 
t i o n and proposes a model o f g e n e r a t i o n to t r e a t 
these p rob lems. We dea l w i t h g e n e r a t i o n of connected 
t e x t . We show t h a t the g e n e r a t i o n of a connected 
t e x t cannot be reduced to a s imp le comb ina t ion of 
phrases exp ress ing s u b - p a r t s o f the r e p r e s e n t a t i o n , 
but must be based on p a t t e r n s of d i s c o u r s e s t r u c t u r e 
r e f l e c t i n g the whole r e p r e s e n t a t i o n . 

0 . I n t r o d u c t i o n 

I n our g e n e r a t o r , the semant ic r e p r e s e n t a t i o n s 
which c o n s t i t u t e the i n p u t s are based on the p r a g 
mat ic knowledge w i t h p e r t a i n s to a g i ven s p e c i f i c 
doma in , in the s t y l e proposed by Schank and h i s 
co l l eagues (Schank 1982) . The l i n g u i s t i c task do 
main i n v e s t i g a t e d i s t h a t o f t e r r o r i s t cr imes as 
r e p o r t e d in newspapers. Because the ou tpu t o f the 
gene ra to r i s i n t ended to be in the s t y l e o f a news
p a p e r , our gene ra to r i s des igned t o produce w e l l 
c o n s t r u c t e d t e x t s , not the k i n d o f t e x t s produced 
w h i l e speak ing . Our implemented program produces 
t e x t s bo th i n French and E n g l i s h . 

F i r s t we w i l l examine how to choose a term to 
express a RESULT , i . e . , a new STATE which a r i s e s 
because of one (o r s e v e r a l ) p r i o r ACTs (Schank and 
Riesbeck 1981) . Th is w i l l s tand as an i l l u s t r a t i o n 
of how to express a s i n g l e concep t . Then we w i l l 
e x p l o r e how to combine c lauses to express t he con 
cep ts i n v o l v e d in the semant ic r e p r e s e n t a t i o n o f a 
complete s t o r y . Th is r a i s e s the i ssue o f segment ing 
a concep tua l r e p r e s e n t a t i o n i n t o sen tences . Next we 
w i l l p resen t our gene ra to r which i s based on p a t 
t e r n s o f d i s c o u r s e s t r u c t u r e r e f l e c t i n g t he whole 
r e p r e s e n t a t i o n . 

1. Choice of a te rm to express a concept 

To genera te a RESULT, one might s t a r t by gene
r a t i n g i ndependen t l y the new s t a t e and i t s cause , 
and then connec t i ng them by an e x p l i c i t causa l f o r 
m u l a t i o n , such as a c lause i n t r o d u c e d by because. 
With t h i s method, a r e p r e s e n t a t i o n where the RESULT 
is DEAD and the ACT is an EXPLOSION would be gene
r a t e d as 

The ICM President died yeAteAday in Paris because 
anaAchiAtA exploded a bomb In his house. 

However, t h i s t e x t i s f a r less s a t i s f a c t o r y 
t han one u s i n g t h e ve rb t o b i l l and d ropp ing because 

A word w r i t t e n in c a p i t a l l e t t e r s i s a mnemonic 
name f o r a semant ic or p ragmat i c n o t i o n . 

The ICM PAeAident WAS k i l l e d yeAteAday in Paris 
by anaAchiAtt who exploded a bomb in his houAe. 

A ve rb such a s t o k i l l i s p a r t i c u l a r l y app ro 
p r i a t e f o r exp ress ing the r e s u l t DEAD because i t 
means rough l y CAUSE TO DIE . Many verbs or v e r b a l 
groups in F rench , as in E n g l i s h , have causal seman
t i c s s i m i l a r t o t h a t o f t o k i l l i n the sense t h a t 
t h e i r s u b j e c t causes a new s t a t e to occur f o r t h e i r 
o b j e c t . Th is i s the case f o r v a r i o u s verbs such as 
to penturb, to diAcourage, to cut , to cook, to pack 
and compounds such as to give a hangover, to put 
i n t o v e r s e , e t c . Adopt ing the p r i n c i p l e t h a t i t i s 
b e t t e r to express o n e s e l f as compact ly as p o s s i b l e , 
the f i r s t a t tempt to genera te a RESULT must be to 
look f o r a v e r b a l exp ress i on w i t h the a p p r o p r i a t e 
causal s e m a n t i c s . Let us examine which f a c t o r s must 
be taken i n t o account to choose such an e x p r e s s i o n . 

The con tex t in which the RESULT occurs may be 
s i g n i f i c a n t . As an i l l u s t r a t i o n , cons ide r the case 
of the r e s u l t WOUNDED. This r e s u l t can be expressed 
f o r example by to wound or by to i n j u A e . The cho ice 
between these two verbs depends upon the c o n t e x t , 
as shown in the f o l l o w i n g p a i r o f sentences : 

John shot and (wounded injured mary 
A l i gh tn i ng bo l t [*wounded + in jured) Mary 

The former one i n v o l v i n g a c r i m e , the l a t t e r one an 
a c c i d e n t . 

The s p e c i f i c a c t i o n which causes the RESULT 
may a l s o be r e l e v a n t in d e t e r m i n i n g which term best 
expresses the RESULT. For example, in o rde r to cho
ose verbs such as to strangle 

A young woman WOA STRANGLE thiA wo fining by a 
m e n t a l l y - H I peAAon. 

the g e n e r a t i o n process must be aware of the s p e c i f i c 
ACT which caused the death of the young woman. 

Fu r the rmore , the g e n e r a t i o n process must c o n s i 
der whether the ACTOR is s p e c i f i e d or n o t . As an 
i l l u s t r a t i o n , suppose t h a t , when the ACTOR is spe
c i f i e d , the gene ra to r produces : 

AnaAchiAtA k i l l e d the. ICM PAeAident . . . 
f o r RESULT = DEAD on a TARGET which is not famous 

Anarchists assassinated Pope Max 7 . . . 
f o r RESULT = DEAD on a TARGET which is famous 

AnaAchiAtA blew up a po l ice Ata t ion . . . 
VeA anarchistes ont fait exploser un commissariat 
de po l ice . . . 

f o r RESULT = DEMOLISHED and ACT = EXPLOSION 

*However, t h i s a n a l y s i s remains c o n t r o v e r s i a l i n 
t he c u r r e n t l i t e r a t u r e . 
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Now, cons ide r the same cases but f o r s t o r i e s 
in which the ACTOR is not s p e c i f i e d . One s o l u t i o n 
may be to keep the same v e r b a l exp ress i on as when 
the ACTOR is s p e c i f i e d , but to use i t i n ano ther 

'A 

The f o r m a t i o n of a pass i ve form depends f i r s t 
upon the form o f the v e r b a l group i n v o l v e d and i t s 
s y n t a c t i c c o n s t r u c t i o n . For example, i n F rench , the 
pass i ve r e q u i r e s , r o u g h l y , a s imp le verb c o n s t r u c t e d 
w i t h a d i r e c t o b j e c t * . The form and the c o n s t r u c t i o n 
of a v e r b a l group canno t , of c o u r s e , be p r e d i c t e d 
f rom a l anguaqe - f r ee r e p r e s e n t a t i o n . Fu r t he rmore , 
even i f a v e r b a l exp ress ion f i t s the s y n t a c t i c con 
d i t i o n s r e q u i r e d f o r the p a s s i v e , the f o r m a t i o n o f 
the pass i ve depends not o n l y upon the s p e c i f i c v e r 
ba l group i n v o l v e d but a l s o upon i t s complements. 
The f o l l o w i n g p a i r s , taken f rom (Gross 1 9 7 9 ) , i l -
l u s t r a t e t h i s p o i n t : 

The work done at the LADL by Gross and h i s c o l 
l e a g u e s * * has shown t h a t t h e r e is no s y n t a c t i c 

" t r a n s f o r m a t i o n " t h a t can b e a p p l i e d b l i n d l y , i . e . , 
w i t h o u t l o o k i n g a t which p a r t i c u l a r ve rb and comple
ments are used . As a consequence, the g e n e r a t i o n 
process cannot employ a mechanica l p rocedure such 
as : when the ACTOR is not s p e c i f i e d , choose the 
same v e r b a l e x p r e s s i o n as i f t he ACTOR were s p e c i 
f i e d , and c o n s t r u c t i t i n a pass i ve form w i t h o u t 
an a g e n t . Nor is t h e r e any way to p r e d i c t whether a 
verb can take o n l y a human s u b j e c t . T h e r e f o r e , the 
g e n e r a t i o n process must take i n t o account whether 
t h e ACTOR is s p e c i f i e d or not in choos ing a term to 
express a RESULT. 

The person or o b j e c t i n v o l v e d in the RESULT 
may a l s o de te rm ine the cho ice of a term to express 

*As a consequence, a compound such as 
cannot be p a s s i v i s e d . When the ACTOR is not s p e c i 
f i e d / t h e ve rb exploser can be used : 

* * S e e , among o t h e r s , (Gross 1 9 7 5 ) , (Boons e t a l . 
1 9 7 6 ) , ( G i r y - S c h n e i d e r 1 9 7 8 ) , (Negron i -Pey re 1978) 
(Danlos 1 9 8 1 ) , (Meunier 1 9 8 1 ) , ( S a l k o f f 1983) . 

t he RESULT. Reca l l t h a t t he r e s u l t DEAD in a t e r r o 
r i s t cr ime con tex t is u s u a l l y expressed by to aAba-
&&£natz i f i t concerns a famous t a r g e t . Fu r the rmore , 
the term f o r exp ress ing a RESULT may a l s o depend 
on the number of t a r g e t s i n v o l v e d . As an i l l u s t r a 
t i o n , cons ider the case o f a t e r r o r i s t c r ime i n v o l 
v i n g two famous t a r g e t s . I f the r e s u l t s o f the ACT 
f o r the two t a r g e t s are i d e n t i c a l , one may gene ra 
t e the r e s u l t f o r each t a r g e t a s i f i t were a l o n e , 
and then c o o r d i n a t e the phrases o b t a i n e d : 

B u t , f o r the case of one t a r g e t DEAD and the o t h e r 
one WOUNDED, t h i s method would y i e l d 

which i s o n l y a p p r o p r i a t e f o r a s t o r y i n v o l v i n g two 
d i f f e r e n t a s s a s s i n a t i o n a t t e m p t s , f o r example , i n 
two d i f f e r e n t p laces i n P a r i s . T h e r e f o r e , ano the r 
f o r m u l a t i o n must be used , such as : 

I n c o n c l u s i o n , the f a c t o r s r e l e v a n t f o r choo
s i n g a term to express a RESULT, i . e . , a STATE which 
concerns an OBJECT because of an ACT done by an 
ACTOR, are t he p a r t i c u l a r STATE, OBJECT, ACT and 
ACTOR i n v o l v e d , in a d d i t i o n to the con tex t in which 
t h i s RESULT o c c u r s . Th is s i t u a t i o n i s not p e c u l i a r 
to the cho ice of a term to express a RESULT. I t 
seems l i k e l y t h a t , f o r each k i n d o f c o n c e p t , a l l t he 
semant ic r o l e s concerned w i t h t h a t concept may be 
f a c t o r s i n choosing the best term t o express i t . 

2 . Segmentat ion i n t o sentences 

We have seen t h a t the cho ice of a term to 
express a RESULT, and more g e n e r a l l y any c o n c e p t , 
r e q u i r e s us to look a t numerous aspec ts o f the s e 
mant ic r e p r e s e n t a t i o n . Th is i s a l s o t r u e f o r t he 
problem o f segmenta t ion i n t o s e n t e n c e s . 

One f a c t o r a f f e c t i n g the g e n e r a t i o n of a PER
SON-TERRORISM s t o r y i s the f e a t u r e a r b i t r a r y / n o n -
a r b i t r a r y t a r g e t . A n o n - a r b i t r a r y t a r g e t i s a person 
s p e c i f i c a l l y aimed a t , w h i l e an a r b i t r a r y one has 
not been i n d i v i d u a l l y chosen but r e p r e s e n t s a type 
o f TARGET ( e . g . B r i t i s h s o l d i e r s , po l i cemen o r r i g h t 
wing a c t i v i s t s ) . When t h e TARGET is not a r b i t r a r y , 
i t seems a p p r o p r i a t e to produce a t e x t such as : 

where a sentence e x p r e s s i n g t h e RESULT is s imp ly 
f o l l o w e d by a sentence e x p r e s s i n g the ACT. However, 
i n cases where t he v i c t i m s are a r b i t r a r y , i t seems 
more a p p r o p r i a t e to use a form such as : 

in which t he sentence exp ress i ng the RESULT occurs 
in the gerund form a f t e r t he ACT sen tence . But t h i s 
k i n d o f segmenta t ion f o r the a r b i t r a r y t a r g e t case 
does not a lways produce s a t i s f a c t o r y t e x t s . For 
example , i f t he ACT takes p lace in an ambush, the 
sentences produced by t h i s method seem clumsy : 
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The f o l l o w i n g k i n d o f t e x t reads b e t t e r • 

Fu r t he rmore , s p e c i a l p rocedures must he used 
when t h e r e are ve ry few d e t a i l s about the ACT. For 
example , i f the o n l y i n f o r m a t i o n g i ven about the ACT 
i s the f a c t t h a t i t took p lace i n an ambush o r t h a t 
i t was a s h o o t i n g , the g e n e r a t i o n must then be some
t h i n g l i k e : 

where t he ACT is combined w i t h the RESULT in s u i t a 
b l e f o r m u l a t i o n s . 

3. Our g e n e r a t i o n process 

Even the few examples ment ioned here show t h a t 
bo th phrase s e l e c t i o n and sentence seqmenta t ion are 
a f f e c t e d by many semant ic f a c t o r s p resen t in the 
r e p r e s e n t a t i o n . In g e n e r a t i n g causal sequences, we 
c l a i m t h a t t h e g e n e r a t i o n process cannot be a p r o 
cedure made up of the t h r e e f o l l o w i n o s teps : 

i . Generate the ACT 
i i . Generate t h e RESULT 

i i i . Combine t h e phrases o b t a i n e d . 

Such a procedure would suppose t h a t the genera 
t i o n process can be based on l o c a l d e c i s i o n s , an 
assumpt ion suppor ted by (McDonald 1982) among o t h e r s . 
But we have j u s t shown t h a t each of these o p e r a t i o n s 
r e q u i r e s many d i f f e r e n t t e s t s about i n f o r m a t i o n s c a t 
t e r e d th roughou t t he r e p r e s e n t a t i o n . Thus the Gene
r a t i o n process cannot be based on a s imp le combina
t i o n o f p u r e l y l o c a l d e c i s i o n s about how to genera te 
s u b - p a r t s o f a semant ic r e p r e s e n t a t i o n . I t r e q u i r e s 
t h a t t he semant ic r e p r e s e n t a t i o n be cons ide red as a 
who le . The re fo re our gene ra to r i s based on a s s o c i a 
t i o n s between the semant ic r e p r e s e n t a t i o n s f o r spe 
c i f i c c lasses o f s i t u a t i o n s and temp la tes o f s e n t e n 
ces exp ress ing what occurs in those s i t u a t i o n s . For 
example , the r e p r e s e n t a t i o n o f a s t o r y i n which t h e 
re is a n o n - a r b i t r a r y and non-famous TARGET k i l l e d 
in an e x p l o s i o n , i s a s s o c i a t e d w i t h t h e t emp la te : 

TARGET (pass ive TIME GEO ACTOR 
EXPLOSIVE LOCATION. 

Whi le s t o r i e s f o r which t h e r e i s no i n f o r m a t i o n about 
t h e ACT except t h a t i t is a SHOOTING a re a s s o c i a t e d 
w i t h t emp la tes such as : 

TARGET (pass i ve 

These t emp la tes i n d i c a t e t h e e n t i r e segmenta t ion i n 
t o sentences o f l a r g e r e p r e s e n t a t i o n s t r u c t u r e s w i t h 
t h e terms needed to express t he main concepts i n c l u 
d e d . They r e f l e c t a d i s c o u r s e s t r u c t u r e a p p r o p r i a t e 
f o r t h e domain o f t e r r o r i s t cr imes as r e p o r t e d i n 
newspapers . Th i s accords w i t h t he a s s u m p t i o n , suppor 
t e d by (McKeown 1982) f o r example , t h a t peop le have 
p r e c o n c e i v e d ideas about t h e means w i t h which a p a r 
t i c u l a r s t o r y can be expressed as w e l l as about t h e 
ways in wh ich these means can be i n t e g r a t e d to form 
a ( w r i t t e n ) t e x t . From these t e m p l a t e s , t he g e n e r a 
t o r produces E n g l i s h t e x t i n a f a i r l y s t r a i g h t f o r 
ward f a s h i o n (Danlos 1 9 8 3 ) . 

g e n e r a t i o n r u l e s o f a genera l n a t u r e . Of c o u r s e , 
our c l a i m i s not t h a t t h e r e e x i s t n o gene ra l p r i n 
c i p l e s o f g e n e r a t i o n . For example , i t i s c e r t a i n 
t h a t one must not say something which has a l r e a d y 
been s a i d o r which i s e a s i l y i n f e r a b l e f rom t h e p r e 
v i ous p h r a s e s . P u t , f i r s t , t he a p p l i c a t i o n o f such 
a b s t r a c t p r i n c i p l e s v a r i e s f rom one case to ano ther 
under c o n d i t i o n s which e lude a l l f o r m a l i z a t i o n i n 
t h e p resen t s t a t e o f knowledge. Second ly , the gene
r a t i o n o f connected t e x t must r e l y upon d i s c o u r s e 
s t r u c t u r e s . Such s t r u c t u r e s a re domain and task d e 
penden t . For example , t h e r e is no common p o i n t b e t 
ween the d i s c o u r s e s t r u c t u r e s used by McKeown 1982 
and o u r s . Let us add t h a t our d i s c o u r s e s t r u c t u r e s 
would not be s a t i s f a c t o r y , i f they were to be used 
i n a j o u r n a l s p e c i a l i z e d i n bomb e x p l o s i o n s . F i n a l 
l y , a g e n e r a t i o n system must t ake i n t o account the 
c o n s t r a i n t s p resen ted by the words and t h e i r uses . 
These c o n s t r a i n t s cannot be p r e d i c t e d f rom a l a n 
guage - f ree r e p r e s e n t a t i o n . As an i l l u s t r a t i o n , com
pare : 

The c lumsiness of (1) comes f rom a p ragmat ic f a c t , 
namely t he d i f f e r e n c e o f impor tance a t t a c h e d to an 
a s s a s s i n a t i o n and a s p a n k i n g . I t i s p o s s i b l e t o p r o 
pose a qene ra l p r i n c i p l e which f o r b i d s the c o o r d i 
n a t i o n o f concepts which d i f f e r t oo much in impor 
t a n c e . Such a p r i n c i p l e would enab le us to a v o i d 
g e n e r a t i n g awkward sentences such as ( 1 ) . But the 
c lumsiness of (2) - be ing i n t e r p r e t e d as a s i n g l e 
cr ime w i t h two t a r g e t s - comes f rom the uses of the 
words to assassinate and to wound. Thus here t he 
awkwardness cannot be p r e d i c t e d f rom a language-
f r e e r e p r e s e n t a t i o n . The gene ra to r must be g i v e n 
the p a t t e r n s o f sentences where these verbs o c c u r , 
and the s i t u a t i o n s t h a t cor respond t o the p a t t e r n s . 

Any g e n e r a t i o n f rom a concep tua l r e p r e s e n t a t i o n 
must r e l y on a s s o c i a t i o n s between r e p r e s e n t a t i o n s 
and " t e m p l a t e s " of sen tences . Such temp la tes (whate-
ve r t he form w i t h which they arc p resen ted ) are 
c l e a r l y n e c e s s a r y , i f o n l y t o i n d i c a t e t he c o n s t r u c 
t i o n o f a v e r b , i . e . , t o r e l a t e t he semant ic r o l e s 
(ACTOR, TARGET, e t c . ) to the complements of the 
ve rbs ( s u b j e c t , d i r e c t o b j e c t , i n d i r e c t o b j e c t w i t h 
i t s p r e p o s i t i o n ) . However, our use o f t emp la tes g i 
ves f a r more i n f o r m a t i o n than those which a re used 
o n l y f o r t he purpose o f i n d i c a t i n g t he r e l a t i o n 
between the semant ic r o l e s and the s y n t a c t i c comple
ments ( c f . (Go ldman 1975) f o r examp le ) . Th i s i s j u s 
t i f i e d by t he f a c t t h a t t h e g e n e r a t i o n process o f a 
connected t e x t cannot be reduced to a s imp le combi 
n a t i o n o f phrases e x p r e s s i n g s u b - p a r t s o f the 
r e p r e s e n t a t i o n . 
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