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Reason in g aiDou t  th e Tempora l  S t ruc tur e o f  Na r ra t i v e Text s 

by 

Micnael J. Almeida ana Stuart C. Shapiro 
Depar tmen t  o t  Compute r  Sc ienc e 

Stat e Un ivers i t y o t  Ne w Yor k a t  Bu f fa l o 
422 6 Kidg e Le a Road ,  Amhers t ,  Ne w Yor k 1422 6 

Abstract 

ine process ot determining the temporal structure ot a 
nar ra t iv e tex t  i s  ex t remel y complex .  I n th i s paper ,  w e 
examin e a  smal l  bu t  cent ra l  par t  o t  th i s p rocess :  th e ro le s 
ot  aspectua l  c las s an d th e p rogress ive /non-p rogress iv e 
d is t inc t ion .  A  standar d se t  o t  aspectua l  c lasse s i s presente d 
an d th e tempora l  e f fect s o t  eac h o t  thes e c lasse s i s 
d iscussed .  F ina l ly ,  w e br ief l y d iscus s a n imp lementa t io n o t  a 
syste m whic h ca n rea d a  s impl e narrat iv e tex t  an d const ruc t  a 
model  o t  th e tempora l  s t ructur e o f  tha t  tex t . 

i .  in t roduct ion . 

We are investigating the process of determining the temporal 
structur e o t  narrat iv e tex ts .  I'hi s enta i l s a n invest iga t io n int o th e 
many tactor s wh ic h operat e togethe r  wi th i n a  nar ra t iv e t o ind icat e th e 
tempora l  re la t ion s whic h hol d betwee n th e event s an d s i tua t ion s 
ment ione d m th e text .  Amon g thes e tac tor s ar e t ense ,  th e 
progress ive /non-progress iv e d is t inc t ion ,  t ime-adverb ia i s , 
wor la -Knowledge ,  an d aspectua l  c lass .  i n thi s paper ,  w e wi l l  examin e 
th e ro le s o f  aspectua l  c las s an d th e p rog ress i ve /nonprog ress iv e 
d ist inct io n m thi s p rocess . 

We are using an essentially interval-based approach (similar to 
tna t  propose d i n Al le n 1 1 J )  t o th e represen ta t io n o f  tempora l 
intormat ion .  We do ,  however ,  us e som e t ime-po in ts .  Whethe r  thes e ar e 

real ly "  point s o r  jus t  ver y smal l  in terval s i s a  quest io n whic h w e d o 
no t  address . 

^. ine Nari-ati.ve Now-roxnt. 

witnin a narrative, the most important temporal reference point is 
th e poin t  Whic h represent s th e "present "  moment  w i th i n th e na r ra t i ve . 
Wnen th e t im e adverb ia l  no w i s use d i n a  nar ra t i ve ,  i t  i s  thi s poin t  o t 
tim e whic h i s bein g referre d to .  Fo r  thi s reason ,  w e refe r  t o th i s 
rererenc e poin t  a s th e nar ra t iv e now-po in t .  o r ,  mor e br ie f ly ,  a s th e 
n o w - p o m t  . 

ihis now-pomt functions within a narrative more or less the way 
tna t  tn e presen t  (th e rea l "  now )  funct ion s m th e rea l  wor ld .  1  ha t  i s , 
everytnin g whic h come s befor e th e n o w - p o m t  i s i n th e pas t  (i n th e wor l d 
ot  tn e s to ry )  an d everyth in g tha t  come s af te r  th e now-poin t  i s i n th e 
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future trom the perspective of that moment in the story. Thus, as the 
stor y progresse s i n t ime ,  th e now-poin t  i s  move d forwar d i n time . 
Uncovering ,  an d the n modeiing ,  th e way s i n whic h d;Lfferen t  tempora i 
device s interac t  with ,  an d sometime s affect ,  thi s now-poin t  i s  on e o f 
th e majo r  goai s o f  ou r  research . 

3. Aspectual Glass. 

The notion of aspectuai ciass piays a central role in the 
determinatio n o f  th e tempora l  structur e o f  a  narrative .  On e o f  th e 
earlies t  detaile d discussion s o f  th e concep t  o f  aspectua l  clas s wa s 
give n m Vendle r  [/] .  Thi s wor k ha s sinc e bee n refine d an d expande d 
upo n i n Dowt y [ 2 1 ,  Vlac h 18 ] ,  an d Steedma n 1 6 1 ,  amon g others .  Th e basi c 
ide a i s tha t  proposition s ca n b e show n t o fal l  int o on e o f  a  smal l 
number  o f  categorie s (sometime s calle d aspectua l  classes )  base d o n a 
number  o f  propertie s o f  thes e propositions .  Th e exac t  numbe r  o f  suc h 
classes ,  alon g wit h th e catalo g o f  propertie s associate d wit h eac h 
class ,  varie s wit h th e researcher .  Vendle r  distinguishe d th e followin g 
four : 

3.1. Achievements. 

Examples of this class are: "Mary fell asleep at 12 o'clock", and 
"Joh n reache d th e to p o f  th e hill" .  Th e principl e tempora l  propertie s 
of  thi s clas s ar e (1 )  th e simple ,  i.e .  non-progressive ,  form s ar e tru e 
onl y a t  tim e points ;  an d (2 )  th e trut h o f  th e progressiv e for m (i f  i t 
exist s a t  all )  doe s no t  impl y th e trut h o f  th e simpl e form ,  s o tha t  fo r 
instance ,  "Joh n wa s fallin g asleep "  doe s no t  necessaril y  impl y tha t 
"Joh n fel l  asleep" . 

3.2 Accomplishments. 

Examples of this class are: "John ran a mile" and "Mary played a 
sonata" .  Typically ,  accomplishment s involv e a  goa l  o r  a n outcom e o f 
some sort .  Th e principl e tempora l  propertie s o f  thi s clas s are :  (1 ) 
th e simpl e for m i s tru e a t  a n interva l  o f  t ime ,  i.e .  accomplishment s 
ar e no t  point-like ;  an d (2 )  lik e achievements ,  th e trut h o f  th e 
progressiv e for m doe s no t  impl y th e trut h o f  th e simpl e form ,  s o tha t 
fo r  instance ,  "Mar y wa s paintin g a  picture "  doe s no t  mea n tha t  "Mar y 
painte d a  picture" ,  i.e .  tha t  sh e complete d it .  Dowt y 12 1 refer s t o 
thi s propert y o f  bot h accomplishment s an d achievement s a s th e 
"imperfectiv e paradox" .  Tha t  w e ar e awar e of ,  th e firs t  perso n withi n 
A. I .  wh o deal t  wit h thi s proble m wa s McDermot t  [ 3 1 ,  H e use d a n 
"in-progress "  operato r  t o mar k th e progressiv e forms .  Vlac h [8 1 als o 
argue s fo r  th e us e o f  a  PROCESS operato r  an d thi s i s th e approac h tha t 
we ar e als o using .  O n th e othe r  hand ,  th e simpl e for m o f  a n 
accomplishmen t  doe s impl y th e progressiv e form ,  s o tha t  i f  "Joh n ra n a 
mile "  the n "Joh n wa s runnin g a  mile" . 

The class of propositions consisting of the union of the 
achievement s an d th e accomplishment s (bot h i n thei r  simpl e forms )  ha s 
bee n referre d t o a s th e clas s o f  event s [ 4 1 .  Th e wa y event s typicall y 
behav e ca n b e see n i n th e followin g example .  Imagin e w e ar e readin g a 
tex t  an d w e com e acros s th e followin g sequenc e o f  sentences : 

John got out of bed. He wrapped his blanket about 
hi s hea d an d shoulders . 
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The meaning of this particular example seems to be that tirst John 
got  ou t  o f  be d an d tiia n h e wrappe d th e blanke t  abou t  hi s hea d an d 
Shoulders .  H e interpre t  thes e sentence s thi s wa y becaus e (1 )  w e kno w w e 
ar e readin g a  narrative ;  (2 )  th e sentence s appea r  i n a  particula r 
order ;  an d (3 )  thes e sentence s describ e events .  Notic e tha t 
world-knowledg e i s no t  helpfu l  i n thi s example .  Typically ,  a n even t 
sentenc e i n th e simpl e pas t  tens e describe s a n even t  whic h occur s AFTE R 
th e previousl y establishe d now-point ,  an d i t  ha s th e effec t  o f  updatin g 
thi s now-poin t  t o jus t  AFTE R th e time-interva l  o f  th e even t  described . 

3.3. States. 

Examples of states are: "John knew the answer" and "The jar was on 
th e table" .  Th e principl e tempora l  propertie s o f  state s are :  (1 )  i f  a 
stat e i s tru e fo r  som e interva l  o f  tim e the n i t  i s  tru e fo r  al l  point s 
and subinterval s o f  tha t  interval ;  an d (2 )  state s ar e alway s viewe d 
impertectlvely ,  i.e. ,  fro m within . 

As a demonstration of the effect of the second property, consider 
th e followin g exampl e whic h consist s o f  a n even t  sentenc e followe d b y a 
stative : 

John awoke. It was dark in the room. 

The most likely interpretation of this example is that the state of 
It s bein g dar k hel d no t  onl y fo r  som e interva l  afte r  Joh n awok e bu t  als o 
to r  som e interva l  befor e h e awoke .  What  w e believ e happen s i n suc h a n 
exampl e i s tha t  th e even t  (Joh n awoke )  establishe s a  ne w now-poin t  i n 
th e usua l  manner ,  an d the n th e stat e i s viewe d imperfectivel y fro m tha t 
now-pomt ,  tha t  is ,  th e now-poin t  i s  DURIN G th e time-interva l  associate d 
wit h th e state .  Typically ,  a  stat e doe s no t  mov e th e now-point .  I f  w e 
wer e t o ad d on e o r  mor e additiona l  stativ e sentence s t o thi s exampl e , 
the n al l  o f  thes e state s woul d relat e i n thi s sam e wa y t o thi s on e 
now-point .  Thi s sor t  o f  "pilin g on "  o f  state s i s common i n descriptiv e 
section s o f  narratives . 

Notice that the belief that the state actually overlaps the 
precedin g even t  doe s no t  directl y follo w fro m th e mer e tac t  tha t  th e 
stat e I S viewe d impertectlvel y fro m th e now-point ,  bu t  i s  i n fac t  a n 
interenc e tha t  w e woul d probabl y wan t  th e syste m t o mak e i n thi s case . 
I n th e majorit y o f  suc h case s thi s seem s t o b e a  prope r  inferenc e t o 
make . 

As a case m which this inference does not go through, consider the 
toilowin g example : 

John turned off the light. It was dark in the room. 

In this case the state is still viewed impertectlvely from the 
now-pom t  establishe d b y th e event ,  bu t  thi s time ,  th e syste m shoul d 
inte r  tha t  th e stat e o f  it s  bein g dar k ha s a  start-tim e afte r  th e 
event' s end-time ,  bu t  o f  course ,  stil l  befor e th e now-point .  An d s o th e 
stat e doe s no t  overla p th e even t  whic h i s apparentl y it s cause . 

In both cases, the basic way in which states behave with respect to 
th e now-poin t  i s  th e same ,  bu t  th e syste m ca n the n mak e additiona l 
inference s base d o n world-knowledg e (assumin g tha t  i t  ha s thi s 
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knowledge) which further decide whether or not there is overlap. 

J.4. Activities. 

The fourth and last category of propositions distinguished by 
Vendle r  i s  th e clas s o f  activities .  Example s o f  activitie s are :  "Joh n 
listene d t o music" ,  an d "Mar y playe d th e piano" .  Unlik e 
accomplishments ,  activitie s d o no t  hav e a n intrinsi c goa l  o r  expecte d 
outcome . 

The principal temporal properties of activities are: (1) they are 
tru e a t  interval s o f  t ime ,  i.e. ,  the y ar e no t  point-like ;  an d (2 )  th e 
trut h o f  th e progressiv e for m o f  a n activit y doe s impl y th e trut h o f  th e 
simpl e form ,  s o that ,  fo r  instance ,  "Joh n wa s listenin g t o musi c (bu t 
was interrupted) "  allow s u s t o infe r  tha t  "Joh n listene d t o music" . 
Also ,  o f  course ,  th e simpl e for m doe s impl y th e progressiv e form . 

in a narrative, simple activities behave in a way which is 
intermediat e betwee n tha t  o f  event s an d states .  fo r  exampl e in : 

John walked into the office. The secretary typed at her desk. 

The secretary's typing (an activity) possibly overlaps the 
precedin g event ,  an d i n addition ,  ma y stil l  b e continuing .  However , 
unlik e states ,  simpl e activitie s caus e th e now-poin t  t o mov e forward . 
Thus ,  successiv e simpl e activitie s ma y o r  ma y no t  overla p eac h other . 

4 . The t-Togressive. 

Viach 18] proposes that the function of the progressive operator is 
t o chang e non-stative s int o statives .  Certainl y th e tempora l  behavio r 
of  progressive s i s i n man y (bu t  probabl y no t  all )  circumstance s th e sam e 
as tha t  o f  states .  I n th e absenc e o f  tim e adverbials ,  th e progressiv e 
form s o f  th e thre e non-stativ e aspectua l  classe s behav e wit h respec t  t o 
th e now-poin t  i n exactl y th e sam e wa y a s state s do . 

5. An Implementation. 

We have implemented a system which can read a simple narrative text 
and construc t  a  mode l  o f  th e tempora l  structur e o f  tha t  text .  Th e 
syste m work s a s follows : 

1) a sentence is parsed, a representation of the tenseless 
propositio n i s built ,  an d th e proposition' s aspectua l  clas s i s 
determined . 

2) depending on the aspectual class and whether the sentence is 
simpl e o r  progressive ,  th e propositio n i s relate d t o it s associate d 
time-interva l  o r  poin t  b y on e o r  bot h o f  th e followin g cas e frames :  (i ) 
FROPTiME-PKOF :  whic h mean s tha t  th e simpl e for m o f  th e propositio n i s 
tru e a t  (o r  i n th e cas e o f  states ,  for )  tha t  interval ;  (2 ) 
FROGTIME-FROG :  whic h mean s tha t  th e progressiv e for m o f  th e 
propositio n i s tru e fo r  tha t  interval . 

3) this time-interval (or point) is then related to the current 
now-poin t  i n on e o f  th e manner s describe d earlie r  i n thi s paper ,  an d 
the n finally . 
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4)  i n th e cas e o f  event s an d simpl e activit ies ,  th e now-poin t  i s 
update d t o a  positio n AFTE K th e jus t  adde d time-interval . 

5) the next sentence is now read. 

The parser is implemented as an ATN and the representations are in 
th e tor m o t  semanti c network s implemente d i n th e SNeF S semanti c networ k 
processin g syste m Ibj .  Th e curren t  implementatio n wil l  onl y accep t 
sentence s i n th e simpl e pas t  o r  th e pas t  progressiv e tense .  I n 
addition ,  th e syste m doe s no t  handl e tim e adverbial s o r  d o an y 
interencing .  H e expec t  t o expan d an d improv e th e syste m a s ou r  researc h 
progresse s . 

b. Conclusion-

We have discussed some of the major temporal properties of the 
variou s aspectua l  classe s an d w e hav e indicate d how ,  i n conjunctio n wit h 
th e progressive/non-progressiv e distinction ,  w e believ e thes e classe s 
Denave i n a  narrativ e text .  We hav e als o briefl y discusse d ou r 
implementatio n o t  thes e ideas . 
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