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It is shown how Reichenbach's (1947) tense system is a direct 
consequenc e o f  th e interactio n o f  som e straight-forwar d an d 
independentl y motivate d semanti c rule s fo r  th e Englis h tens e 
operator s (past ,  present ,  future ,  perfec t  an d prospective )  an d o f 
th e knowledg e partit ionin g framewor k (Dinsmore ,  1 9 8 7 ) ,  use d i n 
representin g an d structurin g discours e knowledge .  Thi s accoun t 
treat s th e semantic s an d pragmatic s o f  tempora l  operator s i n a 
coheren t  an d integrate d way ,  an d provide s additiona l  evidenc e fo r 
th e viabi l i t y  o f  th e theor y o f  knowledg e part i t ioning . 

1. INTRODUCTION 

A central observation in the study of the English verb system 
i s tha t  man y tens e form s apparentl y canno t  b e distinguishe d 
truth-condit ional l y ye t  diffe r  i n som e intuitiv e wa y 
pragmat ical ly .  A  significan t  an d recurren t  ide a i s tha t  th e 
dist inct ion s betwee n th e pas t  an d th e presen t  perfect ,  fo r 
instance ,  hav e somethin g t o d o wit h th e perspectiv e fro m whic h 
an even t  i s viewed .  Reichenbac h (1947 )  introduce s th e ter m 
referenc e t im e (R )  a s distinguishe d fro m even t  tim e (E )  an d 
speec h t im e (S )  t o refe r  t o thi s tempora l  perspective .  Bul l 
(1960 )  correct s som e mistake s i n Reichenbach' s syste m an d i t  i s 
actual l y Bull ' s  revisio n wit h whic h w e wil l  b e concerned .  Th e 
relation s amon g R ,  E ,  an d S  belo w correspon d t o th e followin g ver b 
forms . 

Past: R = E < S 
Pas t  per fect :  E  <  R  <  S 
Pas t  prospect ive :  R  <  S ,  R  <  E 
Present :  R  =  E  =  S 
Presen t  perfect :  E  <  R  =  S 
Presen t  prospect ive :  R  = S  <  E 
Future :  S  <  R  =  E 
Futur e perfect :  S  <  R ,  E  <  R 
Futur e prospect ive :  S  <  R  <  E 

There seems to be a concensus, articulated for instance by 
Taylo r  (1977) ,  tha t  th e pragmati c aspect s o f  th e Englis h tens e 
syste m mus t  b e strict l y distinguishe d fro m th e semanti c aspect s o n 
th e basi s o f  trut h condi t ions .  I n thi s pape r  I  wil l  oppos e thi s 
ide a an d argu e tha t  Reichenbach' s tens e syste m i s a  consequenc e o f 
th e semantic s o f  th e operator s involved ,  alon g wit h th e 
independentl y motivate d underlyin g discours e mode l  use d i n 
representin g an d structurin g discours e knowledge .  Thi s i s th e 
knowledg e part i t ionin g framewor k develope d b y Dinsmor e (1987) . 
Famil iar i t y wit h thi s framewor k i s presuppose d i n th e presen t 
paper . 
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1.  A  SEMANTICS FO R TH E ENGLIS H TENSE SYSTEM. 

To indicate in the semantics that expression S is true of 
tim e t ,  I  wi l l  writ e T ( t , S ) .  Th e followin g rule s ar e proposed . 

(Pres) T(t,pres(S)) iff T(t,S) and t = now. 
(Past )  T(t,pa(S) )  if f  T(t,S )  an d t  <  now . 
(Put )  T(t,fut(S) )  if f  T(t,S )  an d t  >  now . 
(Perf )  T(t,perf(S) )  if f  ther e i s a  tim e t '  suc h tha t  T(t ' ,S ) 

and t '  <  t . 
(Pros )  T(t,prosp(S) )  if f  ther e i s a  tim e t '  suc h tha t  T(t ' ,S ) 

and t  <  t' . 

It can be shown that a variety of facts about cooccurence of 
th e tens e form s wit h variou s adverbials ,  th e trut h condition s o f 
comple x sentence s usin g non-finit e form s o f  Perfec t  an d 
Prospective ,  an d th e interactio n o f  th e tens e form s wit h tempora l 
adverb s ca n b e predicte d fro m thes e rule s (Dinsmor e 1981 ,  1982 ) . 

2. THE STRUCTURE OF DISCOURSE MODELS 

In knowledge Partitioning the information communicated in a 
discours e i s distribute d ove r  a  larg e se t  o f  spaces ,  eac h o f 
whic h define s a  loca l  domai n o f  reasoning .  Space s ar e relate d b y 
contexts ,  eac h o f  whic h provide s a  mappin g o f  knowledg e 
belongin g t o on e spac e int o another .  A  numbe r  o f  logica l 
constraint s ar e impose d o n th e wa y space s ar e se t  u p an d 
connected . 

The followin g notationa l  convention s hav e prove d helpfu l  i n 
discussin g knowledg e partit ioning ;  "base "  represent s th e rea l 
world .  " S I  P "  mean s tha t  S  i s tru e i n spac e S .  "S O I  f  ISl ] " 
means tha t  f  i s  a  contex t  tha t  map s knowledg e o f  S I  ont o knowledg e 
of  SO ,  Fo r  instance ,  t o represen t  George' s bel iefs ,  w e migh t  us e 
th e contex t  bas e I  "Georg e believe s tha t  [s i ] " ,  the n pu t  ever y 
propositio n P  tha t  Georg e believe s t o b e tru e i n s i  a s s i  I  P .  We 
ca n alway s us e th e mappin g t o deriv e bas e I  "Georg e believe s tha t 
P" . 

Perhap s th e primar y implicatio n o f  thi s mode l  fo r  natura l 
languag e discours e processin g i s tha t  a t  an y poin t  i n a  discours e 
some spac e i s i n focus .  A  discours e sentenc e i s rarel y assume d 
t o b e tru e i n an y absolut e sense ,  bu t  contribute s knowledg e abou t 
th e curren t  focu s space . 

3. USING SPACES WITH THE ENGLISH TENSE SYSTEM 

Knowledge partitioning in discourse involves the distribution 
of  temporall y constraine d knowledg e ove r  man y spaces ,  eac h o f 
whic h coul d b e th e focu s spac e a t  som e poin t  i n a  discourse .  I t  i s 
shown i n thi s sectio n ho w th e tens e syste m serve s t o refe r  t o 
temporall y boun d knowledg e fro m th e perspectiv e o f  differen t  focu s 
spaces . 

Withi n base ,  th e occuranc e o f  thing s lik e event s an d state s 
ca n b e expresse d b y statement s o f  th e for m bas e I  a t ( t , P ) ,  " P 
happen s a t  tim e t" .  Th e followin g describe s th e semantic s o f  a t . 
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(At )  Fo r  an y tim e t  an d sentenc e P # at(t,P )  i s tru e if f  T ( t , P ) . 

Within the knowledge paritioning framework we may derive temporal 
space s a s fol lows .  F i rs t ,  observ e tha t  th e environmen t  at( t ,  ) 
i s  entai lmen t  preserving ,  s o b y th e restrictio n o n lega l 
contex ts ,  wheneve r  w e hav e bas e I  at(t,p )  w e ma y deriv e bas e I 
at( t , [s] )  an d s  I  p ,  wher e s  i s a  previousl y unuse d spac e symbol . 
Second ,  observ e tha t  i f  a t ( t ,  )  i s  entailmen t  preserving ^  Thi s 
means tha t  b y th e distr ibutiv e constrain t  i f  w e hav e bas e I 
at( t , [s] )  an d bas e I  at(t,p }  w e shoul d infe r  s  I  p .  I n Dinsmor e 
(i n press )  th e rul e involve d her e i s know n a s spac e 
augmentat ion .  A  tempora l  spac e i s an y spac e S  wit h a  contex t  o f 
th e for m S '  I  a t ( t , [S l ) ,  fo r  som e spac e S '  an d tim e t .  Lik e an y 
othe r  space ,  a  tempora l  spac e ma y b e th e focu s spac e a t  som e poin t 
i n a  discourse . 

Reichenbach' s tens e syste m follow s immediatel y i f  w e defin e 
referenc e tim e a s fol lows : 

(RefTm) t is the reference time at a point p in a discourse iff 
fo r  som e spac e S ,  S  i s th e focu s spac e a t  p  an d bas e I 
at  (t ,  [ S D . 

Reichenbach's observation is that the difference between the 
referenc e tim e an d th e even t  tim e correspond s t o th e us e o f 
per fect ,  prospect ive ,  pas t  an d presen t  forms .  We ca n predic t  thi s 
as fo l lows .  Suppos e tha t  a n even t  E  occur s a t  som e pas t  tim e t2 . 
Thi s ca n b e expresse d a s bas e I  a t ( t2 ,E ) .  Further ,  suppos e tha t 
t ime s t l ,  t 3 ,  t 4 ,  an d t 5 ar e suc h tha t 

tl < t2 < t3 < t4 = now < t5. 

We define spaces si through s5 such that base I at(ti,[sil) for 1 
< i  <  5 .  Conside r  wha t  sentence s tha t  mentio n E  woul d b e tru e 
i n eac h o f  thes e spaces : 

For  s i :  Fro m t l  <  t 2 an d bas e I  at(t2,E )  w e hav e bas e I 
a t ( t l rprosp(E)) .  Fro m thi s an d t l  <  no w w e hav e bas e I 
a t ( t l ,pa(prosp(E)) .  B y spac e augmentatio n w e hav e s i  I 
pa(p rosp(E) ) . 

For  s2 :  Fro m t 2 <  no w an d bas e I  at(t2,E )  w e hav e bas e I 
a t ( t2 ,pa(E) ) ,  an d b y spac e augmentatio n s 2 I  p a ( E ) . 

For  s3 :  Fro m t 3 >  t 2 an d bas e I  at(t2,E )  w e hav e bas e I 
at(t3,per f  (E)) .  Sinc e t 3 <  now ,  bas e I  at( t3,pa(perf(E))) .  B y 
spac e augmentat ion ,  s 3 I  pa(per f (E) ) . 

For  s4 :  Fro m t 4 >  t 2 an d bas e I  at(t2,E )  w e hav e bas e I 
at(t4,perf(E) )  an d sinc e t 4 =  no w bas e I  at( t4,pres(perf(E))) .  B y 
spac e augmentat ion ,  s 4 I  pres(per f (E) ) . 

For  s5 :  Fro m t 5 >  t 2 an d bas e I  at(t2,E )  w e hav e bas e I 
a t ( t4 ,per f (E) ) .  Sinc e t 5 >  now ,  bas e I  at( t4, fut(perf(E))) .  B y 
spac e augmentat ion ,  s 5 I  fu t  (perf(E)) . 

I n thi s wa y a  complet e accoun t  o f  referenc e tim e emerges .  No w 
we ar e i n a  posit io n t o se e wh y wh e hav e Perfec t  an d Prospectiv e 
a t  a l l :  Withou t  the m w e woul d no t  b e abl e t o refe r  t o E  whil e 
maintainin g s i ,  s 3 ,  s 4 ,  o r  s 5 a s th e focu s space .  A  numbe r  o f 
implication s o f  thi s accoun t  fo r  th e us e o f  th e pas t  an d th e 
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perfec t  ar e discusse d i n Dinsmor e (i n p r e s s ) . 

4.CONCLUSION 

This account bridges the gap between the semantics and the 
pragmatic s o f  th e Englis h tens e syste m b y showin g ho w th e 
discours e us e o f  Englis h ver b form s i s relate d t o thei r  semanti c 
interpretations ,  whic h ma y b e derive d i n th e usua l  composit iona l 
way.  I t  i s  wel l  integrate d int o th e knowledg e partit ionin g mode l 
of  natura l  languag e discours e processing . 
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