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G e n e r a t i n g E x p r e s s i o n s R e f e r r i n g t o E v e n t u a l i t i e s 

Jo n Oberlander ^  an d Rober t  Dale ^ 

Centr e fo r  Cognitiv e Scienc e 

Universit y o f  Edinburg h 

2 Buccleuc h Plac e 

Edinburg h EH 8 9 l w Scotlan d 

Abstrac t 

We note (a) the well-rehearsed linguistic observa-
tio n tha t  eventualitie s ca n b e referre d t o b y usin g 
eithe r  nou n phrase s o r  sentences ,  an d (b )  th e se -
ductiv e ontologica l  parallel s draw n b y Bac h [1986 ] 
betwee n eventualitie s an d individuals .  W e sho w 
ho w th e mechanism s fo r  knowledg e representatio n 
and referrin g expressio n generatio n i n a n existin g 
natura l  languag e generatio n syste m [Dal e 1988 , 
1989 ]  ca n b e easil y extende d t o combin e thes e tw o 
insight s i n th e generatio n o f  a  wid e variet y o f  form s 
of  referenc e t o eventualities . 

Referring to Eventualities 

Most  domain s consis t  bot h o f  thing s an d events . 
I n orde r  t o communicat e effectively ,  i t  i s  necessar y t o 
be abl e t o generat e appropriat e reference s t o ordinar y 
physica l  objects ,  lik e chairs ,  cat s an d carrots ,  an d t o 
eventualities ,  lik e bein g i n love ,  choppin g carrot s an d 
havin g tw o hour s o f  negotiations .  A  natura l  languag e 
generatio n syste m wil l  thu s hav e t o encod e informatio n 
abou t  bot h thing s an d eventualitie s i n it s underlyin g 
knowledg e bas e (kb )  (cf .  [Kowalsk i  an d Sergo t  1986 ; 
Moens an d Steedma n 1987]) .  N o w ,  conside r  th e fol -
lowin g examples : 

(1 )  a .  Joh n an d Bil l  discusse d th e paper . 

b.  Joh n an d Bil l  ha d a  discussio n abou t  th e paper . 

(2 )  a .  Caesa r  die d slowly . 

b.  Caesar' s slo w deat h upse t  Mary . 

The dat a indicat e tha t  ver y simila r  informatio n abou t 
eventualitie s ca n b e conveye d vi a eithe r  sentence s o r 
nou n phrases .  I n th e contex t  o f  theoretica l  linguistics , 
Chomsky [1970 ]  observe d tha t  t o avoi d problem s aris -
in g fro m syntacti c parallelism ,  verb s an d thei r  derive d 
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searc h Counci l  throug h projec t  gran t  GR/g22077 .  Email : 
J.Oberlanderffluk.ac.edinburg h 
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nominal s coul d b e m a d e t o shar e lexica l  entries. ^  I n 
th e contex t  o f  N L understanding ,  Dah l  e t  a l  [1987 ]  urg e 
th e desirabilit y o f  returnin g th e sam e semanti c repre -
sentatio n whe n interpretin g clause s an d thei r  nominal -
izations .  I n a  generatio n system ,  w e wan t  t o b e abl e 
t o generat e bot h syntacti c forms .  I t  i s  convenient ,  fo r 
instance ,  t o b e abl e t o refe r  anaphoricall y t o a n even -
tualit y (introduce d b y a  clause )  usin g a  pronoun ,  a s i n 
thi s exampl e fro m Schuste r  [1988:602] : 

(3 )  I  wan t  t o mov e a  bloc k o f  tex t  a s a  unit .  H o w d o 
I  d o it ? 

On thi s basis ,  w e m a y impos e th e followin g conditio n 
on a  generatio n system .  Desideratu m 1 :  w e mus t  se -
lec t  a  sufficientl y neutra l  K B format ,  an d provid e suf -
ficientl y stron g mappin g rule s fro m K B entitie s t o sur -
fac e string s t o allo w th e generatio n o f  bot h forms .  W e 
urg e belo w tha t  thi s i n tur n lead s u s toward s anothe r 
relevan t  desideratum . 

Eventualities and the Mass-Count 

Distinctio n 

The spac e o f  possibl e eventualitie s possesse s consid -
erabl e structure ,  an d thi s structur e ha s bee n tax -
onomise d i n variou s ways .  Followin g Vendle r  [1967] , 
much consideratio n ha s bee n give n t o th e 'aspectua l 
types '  o f  utterance s o f  Englis h sentence s (cf .  [Moure -
lato s 1978 ;  Hinrich s 1986 ;  Dowt y 1986 ;  Moen s an d 
Steedma n 1987]) .  Bac h [1986 ]  take s th e spac e t o in -
clud e state s an d non-states ;  i n turn ,  state s consis t 
of  dynami c an d stati c states ,  whil e non-state s con -
sis t  o f  processe s an d events .  Event s ar e the n ei -
the r  protracte d o r  nionientaneous ;  momentaneou s 
event s ar e eithe r  happening s o r  culminations . 

^The issues involved in nominalization are broad; some 
proviso s ar e therefor e i n order .  W e her e conside r  onl y np s 
whic h explicitl y  refe r  t o eventualities ;  thu s w e d o no t  discus s 
nominal s wit h 'hidde n events '  i n thei r  analyse s (cf .  [Puste -
jovsk y an d Anic k 1988]) .  W e d o no t  her e conside r  th e rela -
tio n betwee n tens e an d aspectua l  system s an d NPs referrin g 
t o eventualities .  Further ,  althoug h w e pursu e a  relationshi p 
betwee n nomina l  referenc e an d eventualities ,  ther e i s n o di -
rec t  relatio n t o Parte e [1984] ,  wher e a  DR T treatmen t  i s give n 
of  th e thesi s tha t  tens e i s a n expressio n allowin g anaphori c 
referenc e t o times . 
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Puttin g state s t o on e side ,  w e wis h her e t o focu s o n 
loach' s observatio n o f  th e seductiv e parallel s betwee n 
th e mass-coun t  distinctio n i n nomina l  system s an d th e 
aspectua l  classificatio n o f  verba l  expressions.' *  Bac h 
exploite d Link' s [1983 ]  treatmen t  o f  nomina l  system s i n 
th e contex t  o f  verba l  expressions .  I n particular ,  h e ex -
pounde d 'thi s proportion :  events :  processe s : :  things : 
stuff '  [1986:5] .  Th e algebr a o f  event s an d processe s de -
rive d ha s a  numbe r  o f  appealin g features ,  an d explain s 
why 'tempora l  mass '  indicators ,  lik e ttvic e las t  night , 
occu r  wit h som e VP s bu t  no t  others ,  a s wel l  a s indi -
catin g unde r  wha t  circumstance s w e ca n switc h fro m a 
count-expressio n t o a  mass-expression ,  an d vic e versa . 

However ,  Bac h doe s no t  discus s a  clas s o f  expression s 
whic h shar e som e o f  th e feature s o f  bot h side s o f  th e 
analogy ,  an d thes e ar e precisel y th e NP s whic h refe r  t o 
eventualitie s w e adverte d t o above .  Furthe r  example s 
include :  war ,  concert ,  discussio n an d th e destructio n o f 
Carthag e b y th e Romans .  W e woul d argu e tha t  jus t  a s 
Bach' s interpretatio n o f  th e mass-coun t  distinctio n ap -
plie s t o ver b phras e referenc e t o eventualities ,  s o to o i t 
applie s t o nomina l  referenc e t o eventualities ;  an d tha t 
th e distinctio n shoul d agai n b e understoo d i n term s o f 
a process-even t  division .  Fo r  example : 

(4 )  I  ha d a  discussio n wit h Fred . 

(5 )  I  ha d tw o discussion s wit h FYed . 

(6 )  I  ha d a  lo t  o f  discussio n wit h Fred . 

(7 )  I  ha d tw o hour s o f  discussio n wit h Fred . 

Here ,  (4 )  an d (5 )  represen t  th e us e o f  discussio n a s a 
coun t  noun ,  appearin g wit h a n indefinit e an d a  num -
ber  expressio n respectively ;  (6 )  an d (7 )  represen t  it s 
use a s a  mas s noun ,  appearin g wit h th e quantifie r  a 
lo t  o f  an d a  measur e expressio n respectively .  Lewis' s 
[1983 ]  'Universa l  Grinder' ,  whic h convert s a  coun t  ex -
pressio n int o a  mas s one ,  seem s t o appl y rathe r  eas -
il y  t o eventualities ,  and ,  followin g Bach ,  w e ma y sa y 
tha t  w e hav e move d fro m th e discret e even t  o f  dis -
cussio n int o th e proces s stuf f  tha t  compose s it .  Sinc e 
grindin g an d packagin g see m t o b e zero-morphologica l 
operations ,  leavin g n o trac e o f  thei r  operatio n i n lexi -
cal  realisations ,  i t  i s  perhap s unsurprisin g tha t  Englis h 
shoul d contai n man y eventuality-denotin g word s tha t 
appea r  bot h a s coun t  noun s an d mas s nouns ;  killing , 
fo r  example ,  ca n co-occu r  bot h wit h mass-measure s 
and count-measures . 

We therefor e wis h t o plac e a  ne w conditio n t o ou r 
generatio n system .  Desideratu m 2 :  i f  ou r  generatio n 
.syste m i s t o produc e referenc e t o eventualities ,  i t  mus t 
be abl e t o generat e bot h mas s an d coun t  eventualit y 
expressions .  Give n th e tw o desiderata ,  w e wan t  t o b e 
abl e t o generat e sententia l  an d nou n phras e reference s 
t o eventualities ,  i n th e latte r  cas e aJlowin g singular , 
mass o r  plura l  expressions .  W e demonstrat e belo w tha t 
thi s i s  possibl e b y relativel y simpl e augmentatio n o f  th e 

ontologica l  structure s an d generatio n mechanism s i n 

an existin g natura l  languag e generatio n syste m [Dal e 
1988 ,  1989] . 

T h e Rep resen ta t i o n o f  Entitie s 

Dale's [1988, 1989] epicure system contains knowl-
edge bas e structure s appropriat e fo r  generatin g refer -
enc e t o count ,  mas s an d plura l  referenc e t o things .  Th e 
syste m make s us e o f  a  notio n o f  a  generalize d physica l 
objec t  o r  physobj .  Thi s permit s a  consisten t  repre -
sentatio n o f  entitie s irrespectiv e o f  whethe r  the y ar e 
viewe d a s individuals ,  masse s o r  sets ,  b y representin g 
eac h a s a  knowledg e bas e entit y (kbe )  wit h a n ap -
propriat e structur e attribute .  T o construc t  a  refer -
rin g expressio n correspondin g t o a  kbe ,  w e firs t  buil d 
a dee p semanti c structur e whic h specifie s th e se -
manti c conten t  o f  th e nou n phras e t o b e generated . 
We cal l  thi s th e recoverabl e semanti c content ,  sinc e i t 
consist s o f  jus t  tha t  informatio n th e heare r  shoul d b e 
abl e t o deriv e fro m th e correspondin g utterance ,  eve n i f 
tha t  informatio n i s no t  state d explicitly :  i n particular , 
elide d element s an d instance s o f  one-anaphor a ar e vep -
resente d i n th e dee p semanti c structur e b y thei r  mor e 
semanticall y complet e counterparts .  Fro m th e dee p 
semanti c structure ,  a  surfac e semanti c structur e i s 
the n constructed .  Unlik e th e dee p semanti c structure , 
thi s closel y matche s th e syntacti c structur e o f  th e re -
sultin g nou n phrase ,  an d i s suitabl e fo r  passin g directl y 
t o a  PATR-lik e unificatio n grammar .  I t  i s  a t  th e leve l 
of  surfac e semanti c structur e tha t  processe s suc h a s 
elisio n an d one-anaphor a tak e place .  Th e transition s 
fro m KB E t o dee p semanti c structur e (th e issu e o f  con -
ten t  determination )  an d fro m dee p semanti c structur e 
t o surfac e semanti c structur e (th e choic e o f  anaphori c 
strategie s an d broa d linguisti c choice )  ar e performe d 
by mean s o f  independen t  set s o f  mappin g rule s whic h 
rewrit e th e appropriat e structure s fro m on e leve l  int o 
thos e o f  th e other. ^ 

Dale' s [1988 ]  syste m encode d onl y rudimentar y in -
formatio n abou t  eventualities ,  althoug h stil l  i n th e 
same genera l  for m a s th e encodin g o f  physobjs .  Even -
tualitie s wer e treate d simpl y a s operator s whic h chang e 
th e propertie s o f  objects .  Henc e (a s appropriat e t o th e 
sublanguag e chose n fo r  th e system) ,  eventualitie s ap -
peare d a s (imperative )  sentences ,  suc h a s pee l  an d slic e 
th e onion s o r  simme r  th e soup .  Effectively ,  the y wer e 
treated ,  i n accordanc e wit h situation-calculu s base d 
planning ,  a s transition s fro m globa l  stat e t o globa l 
state .  However ,  b y representin g eventualitie s a s th e 
(near )  equal s o f  physica l  objects ,  w e ca n satisf y bot h 
of  ou r  desiderata .  Below ,  w e exten d th e parallel s be -
twee n th e tw o type s o f  entities . 

"I n a  fulle r  analysis ,  w e woul d argu e tha t  state s ar e t o 
be represente d vi a object s possessin g temporally-constraine d 
properties . 

^Ther e i s insufficien t  spac e i n th e presen t  pape r  t o provid e 
example s o f  thes e tw o level s o f  representation ;  se e Dal e [1988 , 
1989]  fo r  examples . 
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C o m m on Feature s o f  Physobj s an d 
Eventualitie s 

The domain in which the system operates consists of a 
finit e se t  o f  entities .  Eac h entit y i s  represente d b y a  dis -
tinc t  symboli c constan t  calle d it s index. ® A n entit y 
i s eithe r  a  physob j  o r  a n eventuality ,  wher e thes e 
ar e define d a s follows :  a  physob j  i s  an y (no t  neces -
saril y  contiguous )  collectio n o f  contiguou s region s o f 
spac e occupie d b y matter ;  a  eventualit y i s an y (no t 
necessaril y contiguous )  collectio n o f  contiguou s region s 
of  tim e occupie d b y proces s stuff .  Physobj s hav e spa -
tia l  parts ;  i f  a  physob j  ca n b e decompose d int o parts , 
thos e part s wil l  b e physobjs .  Eventualitie s hav e tem -
pora l  parts ;  i f  a n eventualit y ca n b e decompose d int o 
parts ,  thos e part s wil l  b e eventualities .  Ever y entit y 
has ,  i n additio n t o it s inde x an d type ,  a  specifica -
tion .  Th e specificatio n o f  a n entit y provide s al l  th e 
informatio n know n t o th e syste m abou t  tha t  entity . 

An entit y ma y hav e a s par t  o f  it s  specificatio n a  lo -
cation .  I n a  physobj ,  thi s wil l  typicall y b e it s spa -
tia l  location ;  i n a n eventuality ,  thi s wil l  typicall y b e 
it s tempora l  location ,  give n vi a begi n an d en d point s 
(whic h ma y coincide) .  I n bot h cases ,  th e syste m nee d 
not  kno w an y valu e fo r  th e location .  However ,  ever y 
entit y mus t  have ,  a s par t  o f  it s  specification ,  a  sub -
stance .  I n th e cas e o f  physobjs ,  th e substanc e i s th e 
kin d o f  matte r  fro m whic h th e objec t  i s  made ;  i n th e 
case o f  eventualities ,  th e substanc e i s th e kin d o f  pro -
cess stuf f  tha t  make s u p th e eventuality .  Ther e i s a  fi-
nit e bu t  extensibl e se t  o f  substance s an d proces s stuff s 
represente d withi n th e syste m b y mean s o f  symboli c 
constants ,  whic h ar e organise d int o a  taxonomi c grap h 
structure . 

As a  furthe r  par t  o f  it s  specification ,  ever y entit y ha s 
a structure .  Thi s correspond s t o th e wa y i n whic h th e 
entit y i s  perceived .  Whethe r  th e entit y i s  a  physob j  o r 
an eventuality ,  it s  structur e i s eithe r  individual ,  se t 
or  mass .  A n eventualit y i s treate d o n a  pa r  wit h a 
physobj .  Whethe r  i t  i s  referre d t o a s a  proces s o r  a n 
even t  i s determine d b y whethe r  it s structur e i s mas s 
or  individual .  An y entit y ma y hav e an y numbe r  o f 
additiona l  propertie s specifie d a s par t  o f  it s  specifica -
tion ,  wher e thos e additiona l  propertie s ar e draw n fro m 
a finite  bu t  extensibl e se t  o f  properties .  Thes e proper -
tie s ar e binar y value d feature s wit h -| -  an d -  bein g th e 
possibl e values .  Fo r  example ,  fo r  eithe r  Caesa r  die d 
slowl y o r  Caesar' s slo w death ,  w e woul d expec t  th e K B 
specificatio n t o includ e [slo w =  + ]  a s part . 

I f  a n entit y ha s structur e individual ,  the n i t  als o 
has a  packagin g a s par t  o f  it s  specification .  A  pack -
agin g i s a  tupl e consistin g o f  a  shap e an d a  size .  Th e 
possibl e value s o f  shap e an d siz e ar e eac h draw n fro m 
tw o finite  bu t  extensibl e sets :  on e i n eac h cas e relevan t 
t o physobjs ,  th e othe r  t o eventualities .  I f  a n entit y i s 
a mass ,  i t  ma y o r  ma y no t  hav e a  quantity .  I f  th e 

inde x =  Xq 
stag e =  s q 

structur e =  se t 

apec = 

quantit y = 

el t  = 

uni t  =  kilogra m 
number  — 2 

structur e =  individua l 
substanc e =  onio n 

pack = 
shap e =  onio n 
siz e =  regula r 

Figur e 1 :  Th e knowledg e bas e entit y correspondin g t o 
tw o kilogram s o f  onion s 

inde x =  x q 
stag e = •  s ^ 

structur e =  mas s 

spec = 
quantit y = 

uni t  =  kilogra m 
num,be r  =  2 

*  We wil l  no t  disciis s her e th e obvioii s benefit s o f  thi s gen -
eralisatio n fo r  anaphori c referenc e t o eventualities . 

substanc e =  onio n 
choppe d =  + 

Figur e 2 :  Th e knowledg e bas e entit y correspondin g t o 
tw o kilogram s o f  choppe d onio n 

entit y i s a  set ,  i t  ma y hav e eithe r  a  cardinality ,  a 
quantity ,  a n explici t  lis t  o f  constituents ,  o r  non e o f 
thes e (i n whic h cas e i t  ca n onl y b e describe d b y a  bar e 
plural) . 

Cardinalit y i s specifie d a s a  numerica l  value ,  o r  a 
rang e o f  numerica l  value s wher e th e rang e consist s 
of  a  lowerlimi t  an d a n upperlimit .  Th e quantit y 
of  a n entit y i s specifie d a s a  tupl e consistin g o f  som e 
uni t  o f  o f  measurement ,  an d a  number ;  o r  a  rang e 
consistin g o f  tw o suc h tuples ,  on e fo r  th e lowe r  limi t 
and on e fo r  th e upper .  Th e possibl e value s fo r  th e 
uni t  featur e ar e draw n fro m finite  bu t  extensibl e set s 
appropriat e t o physobj s an d eventualities .  I f  a n entit y 
whose structur e i s se t  ha s th e featur e constituents , 
th e valu e o f  thi s featur e i s a  lis t  o f  symboli c constant s 
whic h ar e th e indice s o f  othe r  entities .  I f  a n entit y 
whose structur e i s se t  doe s no t  hav e a n explici t  lis t 
of  constituents ,  the n i t  wil l  hav e a n element s feature , 
whic h provide s a  specificatio n whic h i s tru e o f  al l  th e 
element s o f  th e entity . 

Special Features of Physobjs 

Sinc e a  physob j  ca n chang e it s propertie s throug h time , 
we le t  propertie s hol d tru e o f  physobj s a t  stages.'' ^ 

T̂hi s wa s terme d 'state '  i n Dal e [1988 ,  1989] . 
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The invarian t  propertie s (substanc e an d quantity ) 

hol d tru e o f  a n objec t  a t  al l  stages ;  al l  othe r  propertie s 
of  object s ma y change .  I n general ,  an y chang e i n a 
physobj' s propertie s i s mediate d b y th e occurrenc e o f 
an eventuality .  Figure s 1  an d 2  sho w tw o differen t 
KUEs,  whic h migh t  b e realize d b y th e nou n phrase s tw o 
kilogram s o f  onion s an d tw o kilogram s o f  choppe d onio n 
respectively ;  thes e correspon d t o th e sam e physob j  a t 
differen t  stages . 

Special Features of Eventualities 

As state d above ,  eventualitie s hav e tempora l  parts , 
whil e physobj s hav e spatia l  parts .  Jus t  a s w e don' t  al -
ways kno w th e spatia l  locatio n o f  a  physobj ,  w e don' t 
alway s kno w th e tempora l  locatio n o f  a n eventuality . 
But  i t  i s  a n option :  fo r  som e eventualitie s th e locatio n 
wil l  tak e a s valu e a  begi n tim e and/o r  a n en d time . 
Then ,  a n eventualit y wil l  have ,  a s par t  o f  it s  specifica -
tion ,  a  finite  bu t  extensibl e se t  o f  participants .  Thes e 
ar e collecte d int o tw o substructures ,  correspondin g t o 
th e i n participant s an d th e ou t  participants :  th e i n 
participant s ar e thos e participant s whic h exis t  i n th e 
begi n locatio n o f  th e eventuality ,  an d th e ou t  partic -
ipant s ar e thos e participant s whic h exis t  i n th e en d 
locatio n o f  th e eventuEdity .  Thi s allow s u s t o mode l 
eventualitie s whic h resul t  i n th e destructio n o f  existin g 
entitie s o r  th e creatio n o f  ne w ones. *  Th e participant s 
i n eac h se t  wil l  includ e thos e entitie s know n b y th e 
sjste m t o fill  variou s participan t  role s withi n th e even -
tuality ,  suc h a s agent ,  patien t  o r  theme .  Eac h rol e 
has a s it s valu e a  symboli c constan t  tha t  correspond s 
t o a n entit y i n th e domain .  Not e tha t  w e ca n captur e 
th e notio n o f  causatio n i n thi s way :  a n eventualit y ma y 
contai n othe r  eventualitie s amongs t  it s participants . 

Generating Reference to Eventualities 

Sentence s v s N P s 

Conside r  th e kb e i n Figur e 3 ,  wher e c  i s th e inde x o f 
th e KB E correspondin g t o th e individua l  name d Cae -
sar ,  thi s represent s th e even t  o f  Caesa r  dying .  Th e 
choic e o f  whethe r  thi s i s  t o b e realize d a s a  sentenc e o r 
as a  nou n phras e i s decide d b y th e mappin g rule s tha t 
determin e th e conten t  o f  th e dee p semanti c structure s 
underlyin g a  text .  I f  a  sentenc e realisatio n i s chosen , 
then ,  give n a n appropriat e speec h time ,  th e sentenc e 
wil l  b e somethin g lik e 

(8 )  Caesa r  die d slowly . 

Now conside r  th e kb e i n Figur e 4 ,  wher e m i s th e in -
dex o f  th e KB E correspondin g t o th e individua l  name d 
Mary ,  an d th e agen t  o f  th e even t  i s th e eventualit y 
shown i n Figur e 3 ;  thi s represent s th e even t  o f  Mar y 
bein g upse t  b y Caesar' s death .  Thi s allow s u s variou s 
possibl e realizations : 

(9 )  Caesa r  die d slowly .  I t  upse t  Mary . 

inde x =  e o 

location = 
begi n =  t i 
end =  ̂ 2 

spec = 

structur e =  individua l 
substanc e =  dyin g 

particip s = 

slow = -f-

m = agent  =  c 

Figur e 3 :  Th e kb e correspondin g t o Caesa r  die s slowl y 

index = Ci 

location = 
begi n =  t g 
end =  t j 

spec = 

structur e =  individua l 
substanc e =  upsettin g 

particip s = i n = 
agent  =  e o 
affecte d =  m 

Figur e 4 :  Mary' s bein g upse t  b y Caesar' s deat h 

(10 )  Th e fac t  tha t  Caesa r  die d slowl y upse t  Mary . 

(11 )  Caesar' s slo w deat h upse t  Mary . 

(12 )  Th e slo w deat h o f  Caesa r  upse t  Mary . 

(13 )  Mar y wa s upse t  b y Caesar' s slo w death . 

Here ,  th e alternatio n betwee n (9 )  an d (10 )  i s de -
termine d b y th e specifi c  mappin g rule s chose n t o 
construc t  dee p semanti c structure s fro m th e under -
lyin g KBE s ( a questio n o f  'chunking '  an d conten t 
determination); ^  an d th e alternatio n betwee n (11) , 
(12 )  an d (13 )  i s determine d b y th e specifi c  mappin g 
rule s chose n t o construc t  surfac e semanti c structure s 
fro m th e correspondin g dee p semanti c structure s ( a 
questio n o f  th e choic e o f  gros s syntacti c structur e an d 
clause-interna l  informatio n structure) . 

Thi s characterisatio n misse s a  crucia l  element ,  o f 
course :  ho w d o w e choos e betwee n thes e differen t  pos -
sibl e realisations ? I n particular ,  i t  i s  no t  ye t  clea r  wha t 
wil l  lea d a  speake r  t o choos e a n n p rathe r  tha n a n s  a s 
th e resourc e fo r  realisin g a  particula r  eventualit y speci -
fication.  Tw o kind s o f  consideration s migh t  b e brough t 
t o bear .  First ,  wher e th e availabl e informatio n i s les s 
tha n complete ,  syntacti c constraint s ma y rul e ou t  cer -
tai n realisations .  Fact s abou t  obligator y argument s 
role s ar e particularl y relevan t  here .  Fo r  example ,  Rap -
papor t  [1983:137 ]  observe s tha t  'Bach' s generalizatio n 

*Nou n phras e referenc e t o eventualitie s wil l  no t  i n genera l 
requir e this ;  bu t  Caesar' s deat h ma y wel l  do . 

®An alternativ e approac h t o thi s question ,  whic h parti -
tion s th e tas k o f  languag e generatio n slightl y differently ,  i s 
describe d i n Metee r  [1990] . 

70 



inde x =  6 2 

structure = individual 
substanc e =  discussin g 

spec = 
particip s = i n =  [agen t  =  {s ,  /) ] 

Figur e 5 :  I  ha d a  discussio n wit h Fre d 

index = 63 

structur e =  se t 
cardinalit y =  2 

structur e =  individua l 
^H _  substanc e =  discussin g 

particip s =  i n =  [agen t  =  (s ,  /) ] 

spec = 

Figur e 6 :  I  ha d tw o discussion s wit h Fre d 

inde x =  6 4 

spec = 

structur e =  mas s 
substanc e =  discussin g 
quantit y =  extended.amoun t 

particip s = i n =  [agen t  =  (a,/) ] 

Figur e 7 :  I  ha d a  lo t  o f  discussio n wit h Fre d 

index = Cj 

structur e =  mas a 

spec = 
quantit y = 

uni t  =  hou r 
number  =  2 

substanc e =  discussin g 

particip s = i n =  [agen t  =  (5 ,  /) ] 

Figur e 8 :  I  ha d tw o hour s o f  discussio n wit h Fre d 

[Bresna n 1982:418] ,  tha t  verb s o f  obligator y objec t  con -
tro l  ma y neve r  b e detransitivized ,  doe s no t  hol d fo r  th e 
correspondin g nominals' .  I n th e cas e o f  interpretation , 
th e PUNDI T syste m [Dah l  e t  a l  1987:137 ]  analyse s bot h 
clause s an d nominalizations ;  analysi s fail s  i n th e cas e 
of  a  claus e wit h a n unfille d obligator y rol e (suc h a s 
Joh n discusse d wit h Bill) ,  bu t  succeed s wit h th e nomi -
nalizatio n {Joh n an d Bill' s  discussion) .  Th e mora l  fo r 
generatio n shoul d b e clear :  wher e th e syste m lack s crit -
ica l  informatio n abou t  participant s i n a n eventuality , 
an N P shoul d b e generate d i n preferenc e t o a  clause . 

The secon d kin d o f  consideratio n concern s issue s 
tha t  migh t  b e regarde d a s rathe r  mor e stylisti c  i n na -
ture ,  althoug h w e woul d prefe r  t o follo w Scot t  an d 
Souza [1990:47 ]  i n viewin g thes e constraint s a s bein g 
cognitiv e rathe r  tha n aesthetic .  I n particular ,  severa l 
of  Scot t  an d Souza' s heuristic s fo r  generatin g effectiv e 
text s i n th e framewor k o f  Rhetorica l  Structur e The -
or y (rst )  ma y hel p here .  Fo r  example ,  the y sugges t 
tha t  a  generato r  (a )  shoul d attemp t  t o mak e a  sin -
gl e sentenc e ou t  o f  ever y rhetorica l  relatio n [1990:54] , 
and (b )  shoul d prefe r  syntacticall y simpl e embedding s 
over  mor e comple x one s [1990:60] .  Take n together ,  i n 
appropriat e rhetorica l  circumstance s thes e heuristic s 
suppor t  th e us e o f  a n N P referenc e t o a n eventualit y 
embedded withi n a  simpl e s .  Thi s woul d b e preferre d 
t o a n s  referenc e t o tha t  sam e eventuality ,  eithe r  em -
bedde d withi n a  comple x s  o r  withi n a  multi-sententia l 
structure ;  o n thes e grounds ,  (11 )  i s preferabl e t o (9) . 

One migh t  wis h t o exten d suc h a  cognitively-oriente d 
accoun t  t o clai m that ,  i n general ,  a n N P i s t o b e pre -
ferre d t o a n s  o n th e ground s o f  efficiency ,  sinc e NPs of -
fe r  rathe r  convenien t  reduce d forms ,  suc h a s pronouns , 
fo r  referrin g t o previousl y mentione d entities .  Bu t  suc h 
a clai m canno t  b e supported :  s s ar e equall y flexible. 

sinc e the y allo w v p ellipsis .  I t  shoul d als o b e born e i n 
min d tha t  th e us e o f  mor e concis e form s carrie s a  price . 
Jus t  a s a n antiqu e love r  i s ambiguou s a s t o whethe r  w e 
mean a  love r  o f  antique s o r  a  ver y ol d lover ,  usin g a n 
NP i n preferenc e t o a n s  ma y introduc e a n ambiguit y i n 
interpretation :  Su e Ellen' s betraya l  coul d refe r  t o Su e 
Elle n betrayin g J .  R .  o r  t o J .  R .  betrayin g Su e Ellen . 

Consideration s o f  efficienc y ar e mor e likel y t o choos e 
betwee n NPs tha n t o choos e betwee n a n N P an d a n S ; 
i t  i s  t o th e choic e betwee n NPs tha t  w e no w turn . 

Mass vs Count Descriptions 

Conside r  example s (4)-(7) ,  repeate d belo w a s (14) -
(17) : 

(14 )  I  ha d a  discussio n wit h Fred . 

(15 )  I  ha d tw o discussion s wit h Fred . 

(16 )  I  ha d a  lo t  o f  discussio n wit h Fred . 

(17 )  I  ha d tw o hour s o f  discussio n wit h Fred . 

The KBE s underlyin g thes e eventualitie s ar e show n i n 
Figure s 5- 8 (wit h s  correspondin g t o th e speake r  an d 
/  correspondin g t o Fred) . 

I n eac h case ,  th e structur e o f  th e underlyin g KB E 
determines ,  a s i n th e cas e o f  description s o f  objects , 
whethe r  a  mas s o r  coun t  nou n phas e i s t o b e use d i n th e 
realization .  Note ,  however ,  tha t  w e hav e fou r  distinc t 
KBEs here ;  perhap s a t  leas t  som e o f  thes e ough t  t o b e 
represente d b y th e sam e underlyin g object .  Arguably , 
one an d th e sam e eventualit y underlie s (14 )  an d (17 ) 
above ;  bu t  w e hav e represente d thes e b y distinc t  kbes . 
Recal l  tha t  ou r  KBE s correspon d t o th e wa y i n whic h 
entitie s ar e perceived ;  thi s sam e issu e arises ,  althoug h 
les s obviousl y so ,  i n th e cas e o f  physobjs ,  sinc e w e ca n 
ofte n describ e on e an d th e sam e object ,  quit e apar t 
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fro m an y physica l  transformation s tha t  migh t  b e ai> -
plie d t o it ,  b y mean s o f  coun t  o r  mas s description s 
(again ,  cf .  Lewis' s [1983 ]  'Universa l  Grinder '  an d 'Uni -
versa l  Packager') .  Ultimately ,  w e requir e som e mean s 
of  tyin g differen t  kbe s togethe r  a s differen t  perspec -
tive s o n th e sam e entity .  W e ar e the n face d wit h a 
questio n analogou s t o tha t  raise d i n th e previou s sec -
tion :  ho w w e choos e betwee n th e differen t  perspec -
tives ? Ther e ar e clea r  difference s amongs t  th e candi -
date s i n term s o f  informationa l  conten t  an d specificity , 
and s o th e criteri a woul d appea r  t o b e mor e a  matte r 
of  wha t  t o sa y rathe r  tha n ho w t o sa y it .  Suc h issue s 
ar e beyon d th e scop e o f  th e presen t  paper ,  bu t  mus t 
ultimatel y b e addressed ,  sinc e strategi c decision s hav e 
an impac t  o n subsequen t  tactica l  decisions ;  indeed ,  i n 
some model s o f  th e generatio n process ,  th e tw o mutu -
all y constrai n eac h other . 

Conclusions and Future Directions 

Generatio n o f  appropriat e referenc e t o eventualitie s i n 
discours e wil l  involv e a  numbe r  o f  interactin g factors . 
WTiethe r  w e refe r  t o a n eventualit y wit h a  mas s o r 
coun t  nou n (i n n p reference) ,  an d th e aspectua l  clas s 
of  a  referenc e (i n sententia l  reference) ,  i s  currentl y a 
matte r  decide d withi n th e KB ,  wher e th e entity' s struc -
tur e i s encode d a s individusd ,  se t  o r  mass .  W e hav e 
suggeste d her e tha t  i t  i s  a  relativel y simpl e matte r  t o 
permi t  th e generatio n o f  eithe r  sentence s o r  NP s refer -
rin g t o eventualities .  Thi s leave s ope n th e questio n o f 
'chunking '  information :  issue s tha t  hav e bee n touche d 
upo n i n th e us e o f  RS T relation s i n generatio n ar e rel -
evan t  her e (cf .  [Hov y 1990 ;  Scot t  an d Souz a 1990]) . 

The majo r  are a fo r  futur e stud y i s th e generatio n 
of  appropriat e referenc e t o eventualitie s i n connecte d 
discourse .  Th e existin g generatio n syste m i s geare d 
towar d th e productio n o f  referenc e t o object s i n multi -
sentenc e texts ;  henc e w e woul d argu e tha t  th e exten -
sion s t o i t  describe d her e shoul d allo w a  natura l  pat h 
int o th e area .  A  curren t  limitatio n o f  ou r  approac h i s 
tha t  th e nominal s ar e de-couple d fro m th e generatio n 
of  tens e an d aspectua l  class ;  nonetheless ,  th e K B en -
titie s contai n th e appropriat e attributes ,  an d w e hop e 
t o remed y thi s limitation . 
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