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Abstrac t 

This paper outlines a general framework for giving the mean-
ing s o f  tempora l  preposition s (an d som e relate d adverbials )  i n 
English .  Th e framework  take s th e for m o f  a  metho d fo r  trans -
latin g Englis h sentence s involvin g thes e adverbial s int o a n ex -
pressivel y limite d tempora l  logic ,  whos e operator s permi t  onl y 
restricte d quantificatio n ove r  subinterval s o f  a  give n interval . 
We illustrat e ou r  approac h wit h referenc e t o th e tempora l  ad -
verbial s on e Monday ,  ever y Monday ,  o n Monday ,  i n July ,  fo r 
five  minute s an d i n tw o hours .  W e pa y specia l  attentio n t o sen -
tence s containin g multipl e tempora l  adverbials .  I n particular , 
we sho w ho w som e o f  ou r  Unguisti c intuition s concernin g th e 
acceptabilit y  o f  combination s o f  tempora l  adverbial s preven t 
us from  entertainin g sentence s tha t  ar e eithe r  logica l  falsdiood s 
or  logicall y equivalen t  t o simple r  sentences . 

In t roduct io n 

This paper outlines a goi^al framework for giving the mean-

ing s o f  tanpora l  prqx)sition s (an d som e relate d adverbials )  i n 

English .  W e canno t  se t  ou t  th e theor y i n it s  entirit y  here ;  in -

stead ,  w e illustrat e di e mai n feature s o f  ou r  approach  b y dis -

cussin g th e semantic s o f  th e tempora l  adverbial s on e Monday , 

ever y Monday ,  o n Monday ,  i n July ,  fo r  five  minute s an d i n tw o 

hours . 

We shal l  b e payin g particula r  attentio n t o sentence s whic h 

combin e severa l  tempora l  adverbials .  Exanqjle s o f  suc h sen -

tence s are : 

(1) John was in the office for diree hours evoy Thursday 

(2) Kwiksave will be open for 6 hours evoy Sunday until 

23r d May . 

Certain combinations, however, produce peculiar-sounding 

saitences .  Fo r  example . 

(3) * Mary worked on the papa one day within two days 

(4) * John drove to Aberdeen for 30 minutes for 2 hours 

would count as nonsense for most native English speakas. 

Our  approac h t o th e semantic s o f  tempora l  preposition s aim s 

t o explai n w h y som e combination s o f  thes e tempora l  adver -

bial s ar e acceptabl e wha-ea s other s ar e not . 

A t e m p o r a l  logi c b a s e d o n sub-interval s 

Conside r  th e sentenc e 

(5) John drove to Aberdeen one Monday. 

Three temporally significant componaits can be identified in 

thi s sentence :  (i )  th e tens e an d aspe a o f  th e verb ,  (ii )  th e tem -

pora l  adverbia l  on e Monday ,  an d (iii )  th e underlyin g tenseles s 

saitence .  Joh n driv e t o Aberdeen .  TTi e functio n o f  vexb-tais e 

and -aspec t  i s a  vas t  an d stil l  imperfectl y understoo d topic . 

whic h w e canno t  addres s i n thi s paper .  W e conten t  ourselve s 

wit h th e observatio n tha t  on e par t  o f  tha t  functio n i s t o con -

strai n th e genera l  segmen t  o f  tim e unde r  discussio n b y locat -

in g i t  relativ e t o th e tim e o f  utteranc e o r  tim e o f  referaice .  W e 

shal l  cal l  thi s segmen t  o f  tim e th e interva l  o f  interest ,  an d de -

not e i t  b y h \  w e hav e nodiin g mor e t o sa y o n h o w i t  i s  de -

termined .  Th e fimctio n o f  th e tempora l  adverbia l  on e Mon -

day i s t o locat e th e rq)orte d even t  mor e precisel y i n time ;  w e 

wil l  concer n ourselve s wit h thi s functio n i n som e detai l  be -

low .  T o thi s en d w e emplo y a  predicat e [Monday\{I) ,  whic h 

we tak e t o b e tru e o f  al l  an d onl y thos e interval s whic h coin -

cid e exacd y wit h Monday s (startin g a t  (X):(X )  hour s an d end -

in g a t  24:0 0 hours) .  Fmally ,  th e functio n o f  di e imderlyin g 

tenseles s sentenc e i s t o describ e th e typ e o f  even t  o r  stat e lo -

cate d i n d m e b y th e othe r  components .  Again ,  w e shal l  as -

sume tha t  [Joh n driv e t o Aberdeen]{J )  i s  a  predicat e tru e o f 

al l  an d onl y thos e interval s ove r  whid i  Joh n drive s t o Ab -
erdee n (startin g whe n Joh n set s of f  an d endin g whe n h e ar -

rives). 

Sentoic e (5 )  state s diat .  a t  som e tim e i n th e intava l  o f  inter -

est ,  ther e i s a  Monda y sud i  diat .  sometim e withi n tha t  M o n -

day ,  Joh n drive s t o Abadeen .  Tha t  is : 

(6) 3/(7 C /o & [Monday]{I) k 
3J{ J C l  t  [Joh n driv e t o Aberdeen]{J))). ^ 

For convenience, we distinguish between predicates such 

as [Monday]{I) ,  whid i  aris e from  tempora l  adverbials .  an d 

thosesudias[JoA n driv e t o yl6er(/een](J).whicharisefro m 

th e underlyin g tenseles s sentence .  W e cal l  th e forme r  tempo -

ra l  restriction s an d th e latte r  atomi c formulae ;  however ,  bot h 

ar e i n realit y jus t  predicate s o f  intervals . 

We ca n reformulat e di e truth-condition s i n (6 )  mor e ele -

gand y usin g a  tenq)ora l  logi c b y mean s o f  tw o familia r  no -

tationa l  conventions .  First ,  i f  (/ > i s a n atomi c formula ,  then . 
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rathe r  tha n writin g (̂ (  J ) ,  w e instea d writ e | = j  </> .  Secondly . 

we introduc e a  tempora l  operato r  o  wit h th e semantics : 

(7) Let (^ be a formula and t{J) a ten^wral restriction. 

The n |= /  o(t ,  (j) )  i f  ther e exist s a  J  C  /  suc h tha t  t(J ) 

and ̂ j  <i> . 

TTien (6) can be re-written as the following assertion in tem-

pora l  logic : 

(8 )  \=j ,  o{[Monday] , 

o(true ,  {[Joh n driv e t o Aberdeen])) . 

where true is die trivial temporal restriction satisfied by ev-

er y interval .  I n thi s pape r  w e sho w h o w t o translat e Englis h 

sentence s involvin g a  variet y o f  tempora l  adverbial s int o as -

sertion s i n thi s tempora l  logic. ^ 

N o w conside r  th e sentence s 

(9) John drove to Aberdeen every Monday. 

(10) John drove to Aberdeoi on Monday. 

Sentence (9) states that, for every Monday in the interval of 

interest ,  sometim e withi n tha t  Monday ,  Joh n drive s t o Ab -

o-deen .  Sentenc e (10) ,  b y contrast ,  ca n b e take n t o asser t  tha t 

ther e i s a  uniqu e Monda y i n th e interva l  o f  interest ,  an d that , 

sometim e withi n tha t  Monday ,  Joh n drive s t o Aberdeen. ^  W e 

can formaliz e thes e truth-condition s b y introducin g tw o fur -

the r  operator s iot o ou r  ten^wra l  logic : 

(11 )  Le t  ( ^  b e a  formul a an d r  a  tempora l  restriction .  The n 

t= /  n(r ,  <f> )  if ,  fo r  al l  J  C  /  suc h tha t  t{J) ,  \= j  <̂ . 

(12) Let <^ be a formula and r a tenqxjral restriction, llieii 

N/  •(t- ,  <ji)ifthereisaunique J C  /  suc h tha t  r (  J ) ,  an d 

ther e i s a  7  C  /  suc h tha t  t{J )  an d \= j  0 . 

^Abandoning the predicate calculus in favour of variable-free 
language s (i n ou r  case ,  a  tempora l  logic) ,  i n orde r  t o provid e a 
more natura l  treatmen t  o f  th e truth-condition s o f  Englis h sentences . 
i s no t  a  ne w strategy .  See ,  fo r  example ,  Suppe s (1976) .  Lik e 
many oth w author s wh o hav e discusse d tempora l  adverbial s i n En -
glis h (e.g .  Richard s al .  1989) ,  w e hav e concwitrate d o n truth -
conditiona l  aspect s o f  meaning .  W e d o no t  inten d t o dismis s ac -
count s o f  othe r  dimension s o f  cognitiv e function ,  o r  t o pla y dow n 
non-truth-conditiona l  phenomen a suc h a s polysem y (Lakof f  1987) , 
(Herskovit s 1986 )  (Ric e 1992) .  W e jus t  inten d t o concentrat e o n 
truth-conditions .  A  rath w differen t  forma l  approac h t o tempora l  as -
pect s o f  Englis h i s take n b y Hwan g an d Sdiuber t  (1992) ,  wh o us e 
thei r  ow n representatio n language ,  base d o n structure s calle d tense -
trees .  Ou r  approach ,  b y contrast ,  avoid s suc h comple x represen -
tations ,  restrictin g itsel f  instea d t o standar d construction s i n moda l 
logic .  W e clai m tha t  ou r  approac h ha s th e advantage s o f  accessibil -
ity ,  clarity ,  an d amenabilit y  t o standar d technique s o f  forma l  analy -
sis .  I n fairness ,  however ,  i t  shoul d b e note d tha t  Hwan g an d Schuber t 
ar e concerne d t o mode l  aspect s o f  discours e structur e whic h w e hav e 
deliberatel y overlooked . 

^Thi s i s no t  entirel y proper ,  sinc e i t  i s  plausibl e t o tak e th e exis -
tenc e o f  a  uniqu e Monda y i n th e interva l  o f  interes t  t o b e presuppose d 
rathe r  tha n asserted .  Since ,  however ,  w e ar e no t  concerne d wit h pre -
suppositio n i n thi s pap^ ,  w e shal l  tak e a  smal l  libert y her e an d ignor e 
th e difference .  Thi s simplificatio n wil l  clarif y  th e explanatio n o f  im -
portan t  phenomen a regardin g th e iteratio n o f  tempora l  pr̂ ositions , 
and it s remova l  i s  routine . 

Tli e trudi-condition s o f  (9 )  an d (10 )  ar e then ,  respectively : 

(13) t=/„ D{[Monday], 

o{tiue ,  {[Joh n driv e t o Aberdeen])) -

(14)  |=/„ •{[Monday], 

o(true,([JoA n driv e t o Aberdeen])) -

The operators o, D and • are the only ones we shall be con-

cerne d wit h i n thi s paper .  I n orde r  t o giv e th e semantic s o f 

prqxjsition s suc h a s before ,  after ,  by ,  until ,  an d sinc e (whic h 

al l  concer n th e directio n o f  time) ,  additiona l  operator s ar e 

needed .  Thes e word s li e beyon d th e scop e o f  th e presen t  pa -

per ;  bu t  the y d o no t  affec t  th e centra l  feature s o f  ou r  approach . 

O ne o f  thes e feature s i s tha t  ou r  tempora l  logi c onl y permit s 

(restricted )  quantificatio n ove r  sub-intaval s o f  a  give n inter -

val ,  a  featur e whic h limit s  it s expressiv e power. ^ 

Assembling the pieces 

I n th e previou s section ,  w e gav e th e truth-condition s o f  En -

glis h sentence s b y translatin g the m int o a  tempora l  logic .  I n 

thi s section ,  w e describ e h o w suc h translation s ca n b e pro -

duce d systematically .  A  compute r  implementatio n o f  thi s 

translatio n proces s (fo r  di e ful l  rang e o f  Englis h tempora l 

prqwsitions )  exists ,  an d al l  o f  th e translation s from  Englis h 

t o ou r  ten:q)ora l  logi c give n i n thi s pape r  ar e transcription s o f 

progra m output. ^ 

Recal l  sentenc e (5 )  an d it s truth-condition s (8) .  W e ca n 

generat e th e formul a i n (8 )  from  (5 )  b y mean s o f  th e follow -

in g process : 

Translatio n ste p 1 :  Decompos e th e origina l  soitenc e (5 ) 

int o th e underlyin g teoseles s sentenc e Joh n driv e t o Aberdee n 

and th e tempora l  advabia l  on e Monday .  (Remember ,  w e ar e 

ignorin g verb-tens e an d -aspec t  i n thi s papa-. ) 

Translatio n ste p 2 :  M a p th e component s identifie d i n 

ste p 1  t o specia l  data-structures ,  whic h w e shal l  cal l  operator -

triples .  I n thi s case ,  th e relevan t  mapping s ar e 

(15) John drive to Aberdeen i-> 

(o ,  true ,  [Joh n driv e t o Aberdeen] ) 

(16) one Monday I—> (o, [Monday], J) 

(We shall explain these operator-triples presently.) 

Translatio n ste p 3 :  Orde r  th e triple s generate d i n ste p 2 

i n som e way ,  bu t  s o tha t  th e operato r  tripl e gena-ate d b y th e 

tenseles s sentenc e i s last : 

QV) {o, [Monday],.) 
{o ,  true ,  [Joh n driv e t o Aberdeen] ) 

*One fascinatin g questio n concern s th e relationshi p betwee n 
our  tempora l  logi c an d KL-ONE-lik e language s (Brachma n an d 
Schmolz e 1985) .  Th e ide a i s tha t  tempora l  restriction s an d formula e 
be regarde d a s concepts ,  an d C  a s th e onl y relation .  Thi s questio n is , 
at  th e tim e o f  writing ,  unresolved .  Fo r  a  goo d surve y o f  system s o f 
tempora l  logic ,  se e Gabbay ,  Hodkinso n an d Reynold s (1994) . 

*Th e progra m run s unde r  L P A Prolo g versio n 4.5 ,  an d i s availabl e 
on reques t  from  th e first  author . 
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(Note :  i n th e seque l  w e shal l  introduc e restriction s o n th e or -

dering s o f  operator-triple s considere d here. ) 

Translatio n ste p 4 :  Fus e th e lis t  o f  operato r  triple s t o pro -

duc e a  formula ,  b y matchin g th e las t  operato r  i n eac h tripl e 

wit h th e first  operato r  i n th e tripl e immediatel y t o th e right .  I n 

thi s case ,  (17 )  yields : 

(18) o{[Monday], o{tTne, [John drive to Aberdeen])) 

This fusion process is subject to the constraint that distinct op-

erator s canno t  b e matched .  Fo r  example ,  tw o triple s o f  th e 

for m (o ,  Ti ,  • )  an d (o ,  t2 ,  • )  caimo t  fus e (i n tha t  order )  be -

caus e •  an d o  ar e distinct .  (N.B .  th e symbol '  '  i n th e first 

tripl e o f  (17 )  i s a  'wild-card' ,  abl e t o matc h wit h an y operator. ) 

Thi s constrain t  i s  importan t  i n explainin g som e restriction s o n 

th e iteratio n o f  tempora l  prepositions . 

Thus ,  tempora l  adverbial s an d th e underlyin g tenseles s sen -

tenc e ar e mappe d independentl y t o operato r  triples ,  whic h ar e 

the n re-ordere d an d fuse d togethe r  t o produc e a  formul a o f 

tempora l  logic .  Thi s schem e allow s u s t o giv e th e meaning s o f 

tenyx)ra l  adva-bial s i n term s o f  mapping s t o operato r  triples . 

For  exan:q)le ,  w e ca n giv e th e meaning s o f  expression s o f  th e 

for m on e X ,  ever y X ,  o n X  an d i n X  wit h th e mappings : 

(19) oneX^{o,[X],.) 

(20) every X^(p,[X],.) 

(21) onX ^ {•^[X],.) if X denotes a specific day 

(22 )  i n X •  ,  [X] ,  _ )  i f  X  denote s a  day-part ,  month . 

year ,  centur y etc." " 

The above approach works for saitences containing several 

tempora l  adverbials .  Thus , 

(23) John drove to Aberdeen one Monday in July 

can be decomposed into the underlying tmseless sentence 

Joh n driv e t o Aberdeen ,  togethe r  wit h th e tempora l  adverbial s 

on e M o n d a y an d i n July .  Thes e thre e component s generate ,  b y 

means o f  th e mapping s (15) ,  (19 )  an d (22) ,  th e triple s 

{•,U«/J/],-) 
(24 )  {o,[Monday],_ ) 

(o ,  true ,  [Joh n driv e t o Aberdeen]) . 

The triples (24) can then be fused to generate the truth-

condition s 

(25) h/o •{[J^h], 
^{[Monday] , 

o(true ,  [Joh n driv e t o Aberdeen]))) . 

The straigth of this approach emerges when we consider 

unacceptabl e sentence s like : 

® Clearly ,  th e qualifyin g condition s i n mapping s (21 )  an d (22 )  re -
quir e refinement ;  bu t  tha t  i s  a  matte r  o f  detai l  whic h w e ca n ignor e 
here .  A n extensiv e stud y o f  thes e an d simila r  restriction s fo r  variou s 
language s ca n b e foun d i n Bre e an d Prat t  (1995) . 

(26 )  *  Joh n drov e t o Aberdee n o n Monda y on e July . 

Here, decomposition and mapping produce the operator 

triple s 

{oAJnly],.) 

(27 )  { ;  [Monday],. ) 

(o ,  true ,  [Joh n driv e t o Aberdeen]) . 

If these triples are ordered as in (27), fusing would produce 

th e formul a 

<>([July],•([Monday],o(tT-ae, [John dr-ve to Aberdeen]))) 

which will be logically false, since no July contains a unique 

Monday.  O n th e othe r  hand ,  i f  w e transpos e th e first  tw o 

triple s i n (27) ,  fusin g woul d produc e th e formul a 

•{[Monday],o{[Juiy\,o{trVie, [John drive to Aberdeen]))) 

which is also logically false, since no Monday contains a July 

as a  sub-interval .  Thus ,  i n rejectin g (26 )  a s unacceptable ,  ou r 

linguisti c intuition s ar e filtering  ou t  a  pointles s combinatio n 

of  adverbials . 

Accordingly ,  w e modif y ste p 3  o f  di e translatio n proces s 

so tha t  onl y thos e ordering s o f  operator-triple s ar e considere d 

tha t  ar e 'sensible' ,  give n th e tempora l  restriction s the y con -

tain .  Decidin g whethe r  a  particula r  orderin g i s saisibl e i n thi s 

sens e require s a  certai n amoun t  o f  commonsens e calendrica l 

knowledg e concernin g th e lengt h an d firequency  o f  th e vari -

ous tempora l  restrictions .  Thi s knowledg e ca n b e efficientl y 

store d i n a  semanti c networ k i n whic h th e node s ar e di e vari -

ous type s o f  tempora l  restriction s tha t  ca n arise ,  an d di e link s 

indicat e di e relation s o f  containmen t  an d uniqu e occurrence . 

The progra m use d t o generat e th e truth-condition s give n i n 

dii s  pape r  employ s jus t  suc h a  semanti c tttwor k t o eliminat e 

unwante d ordering s o f  th e operato r  triples ,  an d thu s t o rejec t 

sentenc e (26 )  a s untranslatable .  Th e detail s ar e routin e an d 

need no t  b e give n here . 

The temporal prepositions/or and (with)in 

Sentenc e (5 )  report s th e occurrenc e o f  a n even t  — dia t  o f 

John' s drivin g t o Aberdee n — somethin g wid i  a  definit e poin t 

of  completion .  W e follo w c o m m o n practic e i n takin g event s 

t o hav e th e property : 

(28) If 1=/ (^ and J C / then ^t^ <^ 

(Remember: c denotes proper subset.) By contrast, the sen-

tenc e 

(29) Mary worked on the program on Monday 

reports the holding of a state: something that is true at all 

time s throughou t  som e interval .  W e follo w (reasonably )  com -

m on practic e an d sa y tha t  4>is a stat e i f  i t  ha s th e propert y 

(30) If h/ ^ and J c / dien ^=j </.. 
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Propertie s (28 )  an d (30 )  ar e no t  exhaustive ;  however ,  w e 
clai m tha t  nearl y al l  sin:y)l e Englis h tenseles s sentence s (no t 

involvin g quantification ,  negatio n an d othe r  logica l  con -

structs )  describ e eithe r  event s o r  states ,  a s w e hav e define d 

them. ^ 

A tes t  t o distinguis h betwee n state s an d event s i s provide d 

by th e tempora l  prq)ositions/o r  an d within .  Th e forme r  like s 

t o combin e wit h states ,  th e latter ,  wid i  events : 

(31) Mary worked on the paper for four hours every day 

(32) The ferry sank (with)in 2 minutes 

(33) * TTie ferry sank for 2 minutes 

(34) * Mary worked on the paper (with)in four hours every 

day . 

The distinction between events and states allows us to refine 

th e mappin g o f  th e underlyin g tenseles s sentence .  A  tenseles s 

sentenc e describin g a n event ,  suc h a s Th e ferr y sink ,  wil l  ge t 

mapped t o a  tripl e a s follows : 

(35) The ferry sink >—>• {o, true, [The ferry sink]) 

However, a tenseless sentence describing a state, such as Mary 

wor k o n th e pape r  wil l  ge t  mappe d t o on e o f  tw o triple s a s fol -

lows : 

(36) Mary work on the paper i-+ 

(o ,  true ,  [Mar y wor k o n th e paper] ) 

(37) Mary work on the paper >->• 

(•,true ,  [Mar y wor k o n th e paper] ) 

Why the difference? Because it follows from the prop-
ert y (28 )  o f  events ,  tha t  i f  «! > i s a n event ,  th e formul a 

Q(true ,  (p )  i s fals e a t  ever y (non-point )  interval ;  thCTefor e a 

mappin g o f  di e for m (• ,  true ,  <f> )  coul d no t  b e use d t o con -

struc t  an y usefu l  formula .  N o suc h restrictio n applie s t o states . 

The meaning s o f  fo r  an d (with)i n ca n n o w b e give n b y 

means o f  th e mappings : 

(38) (with)inX ^{o,[X],o) 

09) for X^{o,[X], a). 

In addition, we take the temporal restriction [four hours] to 

be tru e o f  al l  an d onl y thos e interval s whid i  ar e 4  hour s long , 
regardles s o f  whe n the y star t  (similarl y wit h [ 2 minutes]) . 

Wit h th e ai d o f  thes e mappings ,  th e translatio n proces s out -

line d i n th e las t  sectio n ca n b e applie d t o sentence s (31 ) 

and (32 )  t o giv e th e mtuitivel y corre a truth-conditions : 

^This claim is controversial, and most writers on the subject of 
aspectua l  clas s woul d distinguis h additiona l  possibilities .  See ,  e.g . 
Alle n (1984) .  Mos t  obviously ,  i t  migh t  b e objecte d tha t  th e stat e o f 
Mary' s workin g o n th e progra m doe s no t  hol d ove r  ver y shor t  inter -
val s o r  ove r  shor t  pause s (hea d scratchings ,  te a breaks) .  Ou r  repl y 
i s tha t  i t  i s ope n t o th e semanti c theoris t  t o clai m tha t  tenseles s sen -
tence s describin g state s ar e tru e ove r  suc h intervals ,  a  positio n w e 
believ e t o b e (surprisingly )  defensible .  Se e Herwe g (1991 )  fo r  a n in -
terestin g discussio n o f  state s an d events . 

(40 )  t=/ o 0{[day] , 
o{[fou r  hours] , 

D(true ,  [Mar y wor k o n th e paper])) ) 

(41) |=/o 0{[2 minutes], 

o(true ,  [Th e ferr y sink])) . 

This account immediately yields the prediction that sen-

tenc e (33 )  i s unacceptable :  translatio n ste p 2  woul d produc e 

triple s o f  th e for m (o ,  r ,  • )  an d (o ,  true ,  <^) .  whic h canno t 

fias e becaus e th e operator s clash .  Th e imacceptabilit y  o f  sen -

tenc e (34 )  als o become s clea r  o n ou r  account .  Applyin g th e 

translatio n proces s yields : 

(42) h/„ D{[day], 

o{[fou r  hours] , 
o(true ,  [Mar y wor k o n th e paper])) ) 

But it follows from the definition of a state that (42) is logi-

call y equivalen t  t o th e simple r 

(43) \=io 0([day],o{tTXi.e, [Mary work on the paper])) 

so that the prepositional phrase becomes redundant. Again, 

we se e ou r  linguisti c intuition s functionin g s o a s t o filter  ou t 

logicall y useles s combinations . 

Of  course ,  irregula r  sentence s suc h a s (33 )  can ,  imde r  cer -

tai n circumstances ,  b e give n sensibl e interpretations .  Th e cir -

cumstance s includ e case s wher e a  sentenc e normall y describ -

in g a n even t  i s  re-interprete d a s a  process ,  eithe r  b y cancellin g 

th e implie d poin t  o f  completio n o r  b y takin g th e evai t  t o b e 
repeated ,  fo r  example : 

(44) Mary painted the house for three hours 

(45) The hamster pressed the button with ijs snout for three 

hours . 

In sentence (44), the implication is that Mary did not complete 

paintin g th e house ;  i n sentenc e (45) .  th e implicatio n i s tha t  th e 

hamste r  repeatedl y presse d th e button . 

Thi s phenomeno n of '  coercion '  o f  tenseles s sentence s fro m 
on e aspectua l  clas s t o anothe r  i s discusse d i n som e detai l  b y 
Moens an d Steedma n (1988) .  I n thi s paper ,  w e hav e pretende d 

tha t  th e aspectua l  clas s o f  underlyin g tenseles s sentence s ca n 

be determine d unambiguousl y an d independentl y o f  tense ,  as -

pec t  an d tempora l  adverbials .  O f  cours e thi s pretens e i s jus t 

tha t  -  a  pretens e -  an d ha s bee n mad e merel y t o bracke t  a n 

issu e whic h ha s bee n discusse d elsewhere .  I f  som e starre d 

sentence s i n thi s pape r  seem s t o m a k e sens e i n som e circum -

stances ,  tha t  i s probabl y becaus e w e hav e ignore d aspectua l 

clas s shift s o f  thi s kind . 

I t  is .  however ,  wort h notin g wher e ou r  accoim t  part s com -

pan y wit h tha t  o f  Moen s an d Steedman .  Moen s an d Steedma n 

introduc e a  basicall y Vendleria n syste m o f  5  aspectua l  classes : 

states ,  processes ,  culminate d processes ,  point s an d culmina -

tions .  The y clai m {ibid .  p .  20 )  that/or-adverbial s ca n onl y b e 

use d wit h proces s expressions ;  an d the y fjoin t  ou t  tha t  thos e 
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sentence s suc h a s Th e ferr y sink ,  whic h canno t  easil y take/or -

adverbials ,  ar e precisel y thos e tha t  canno t  easil y b e coerce d 

int o processes . 

Th e basi c proble m i n evaluatin g Moen s an d Steedman' s 

clai m i s th e lac k o f  an y forma l  definitio n o f  process .  Fo r  ex -

any)le ,  o n th e fac e o f  it .  th e sentenc e 

(46) They were married for four years 

combines  a/or-adverbial with a state, not a process. Is a state 

sometime s a  process ? O r  i s i t  tha t  a  stat e i s bein g coerce d int o 

a process ? I f  so .  wha t  i s th e differenc e i n meanin g betwee n a 

stat e an d th e proces s int o whic h i t  i s coerced ? Th e accoun t  o f 

th e differenc e betwee n state s an d event s (includin g processes ) 

o n p .  1 7 leave s th e matte r  unclear . 

M o r e seriously ,  conside r  th e sentences : 

(47) Mary telephoned John one day 

(48) Mary telephoned John every day. 

Note that only the latter can be combined with a/or-adverbial 

whos e argumen t  i s a  duratio n longe r  tha n a  day : 

(49) * Mary telq)honed John one day for 2 weeks 

(50) Mary telqjhoned John every day for 2 weeks 

It would seem, then, that sentence (48) would have to report 

a process ,  an d sentenc e (47 )  a  non-process .  M o r e generally , 

on e migh t  suppose ,  universa l  quantificatio n alway s (some -

times? )  result s i n processe s an d existentia l  quantificatio n al -
ways (sometimes? )  i n non-processes .  I s thi s generalizatio n 

correct ? W e d o no t  know ,  becaus e Moen s an d Steedma n pro -

videonl y vaguedefinitionsoftheaspectualclasses .  Withsuc h 

d^nitions .  i t  i s  sometime s difficul t  t o extrac t  firm  prediction s 

fro m thei r  approach . 

Our  q)proach ,  b y contrast ,  handle s sentence s (49 )  an d (50 ) 

unproblematically .  Sentenc e (50 )  translate s t o 

(51) |=/o o([two weeks], 

0([day] , 

o(true ,  [Mar y telephon e John])) ) 

in the way described above. Soitence (49), on the other hand, 

caimo t  successfull y b e translated .  Translatio n ste p 2  produce s 

triple s o f  th e for m (o ,  [tw o weeks] ,  • )  an d (o ,  day ,  _ ) ,  whic h 

canno t  fus e (i n th e onl y sensibl e order )  becaus e th e operator s 

clash .  Not e tha t  thi s explanatio n o f  th e unacceptabilit y  o f  sen -

tenc e (49 )  i s  essentiall y  th e sam e explanatio n a s tha t  give n fo r 

th e unaccq)tabilit y  o f  sentaic e (33) .  Tlius ,  w e d o no t  nee d t o 

worr y abou t  th e definitio n o f  "process "  i n decidin g wheth a 

/or-advCTbial s ca n b e used .  Th e onl y relevan t  considaatio n 

i s whethe r  th e sentence-fragmen t  governe d b y suc h a n adver -

bia l  ca n sensibl y b e universall y quantified .  I f  th e sentence -

fi-agment  i n questio n i s a n existentiall y  quantifie d expressio n 

lik e M a r y telephon e Joh n on e day ,  the n universa l  quantifica -

tio n i s rule d ou t  explicitly .  I f  th e sentence-fragmen t  i n ques -

tio n i s a  basi c toiseles s sentaic e reportin g a n even t  (i n ou r 

sense) ,  suc h a s Th e ferr y sink ,  the n universa l  quantificatio n i s 

rule d ou t  becaus e i t  woul d automaticall y resul t  i n a  fals e state -

ment . 

Simila r  remark s appl y t o th e sentence s 

(52) * Mary telephoned John every day within two weeks 

(53) * Mary telephoned John one day within two weeks 

The former will be not be translated because of an operator 

clash :  th e latte r  woul d resul t  i n th e translatio n 

(54) |=/„ o{[two weeks], 

o([day] , 

o(true ,  [Mar y telephon e John])) ) 

which can immediately be seen to be logically equivalent to 

th e simple r  sentenc e 

(55) h/o ^([c/ay], 
o(true ,  [Mar y telephon e John])) )  . 

Note that this explanation of the unacceptability of sen-

tence s (52 )  an d (53 )  i s essentiall y di e sam e explanatio n a s 

tha t  give n fo r  th e unacceptabilit y  o f  sentenc e (34) .  Hi e onl y 

aspectua l  clas s distinctio n w e requir e i s betwee n event s an d 

state s a s define d above . 

Note ,  incidentally ,  h o w ou r  accoun t  correctl y handle s th e 

amusin g pai r  o f  sentence s 

(56) Mary worked on the paper evoy day for four hours 

(57) Mary worked on the paper every day for four months 

which diffa only by the substitution of months for hours. The 

correc t  translation s 

(58) N/c ^{[day], 
o{[fou r  hours] , 

•(true ,  [Mar y wor k o n i.h e paper])) ) 

(59) t=/o o{[four months], 
Di[day] , 

o(true ,  [Mar y wor k o n th e paper])) ) 

are produced automatically by our scheme, because trans-

latio n stq )  3  i s n o w constraine d t o conside r  onl y 'sensi -

ble '  orderings .  I n particular ,  an y operator-tripl e containin g 

th e restrictio n [fou r  months ]  mus t  b e ordere d t o th e lef t  o f 

any operator-tripl e containin g di e restrictio n [day] ;  an d an y 

operator-tripl e containin g th e restrictio n [day ]  mus t  b e or -

dere d t o di e lef t  o f  an y operator-tripl e containin g th e restric -

tio n [/oa r  hours] . 

Conclusions 

I n dii s  paper ,  w e hav e show n h o w a  smal l  collectio n o f  En -

glis h tempora l  adverbial s ca n b e systematicall y mappe d t o a 

restricte d tempora l  logic .  Ou r  translatio n schem e specifie s di e 

contributio n dies e adverbial s mak e t o th e truth-condition s o f 
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sentence s i n whic h the y figure,  an d thu s yield s a n accoun t  o f 

thei r  meaning .  Onl y a  smal l  par t  o f  ou r  translatio n scheme . 

th e ful l  versio n o f  whic h ca n dea l  wit h al l  Englis h tempora l 

prqx)siti(His .  ha s bee n presente d here ;  however ,  w e hav e bee n 

abl e t o conve y tw o o f  it s  essentia l  an d nove l  features :  (1 )  Th e 

translatio n proces s allow s th e iteratio n o f  ten̂ )ora l  adverbial s 

withi n a  sentence ,  an d fail s (o r  produce s easil y detectabl e re -

dundancies )  fo r  man y sentence s whic h soim d unacceptable . 

T Ms enable s u s t o se e ou r  linguisti c intuition s a s performin g 

th e usefu l  logica l  functio n o f  filtering  ou t  useles s adverbia l 

combinations .  (2 )  Th e tenqx>ra l  logi c use d t o giv e th e truth -
condition s o f  sentence s ha s limite d expressiv e power .  I n par -

ticular ,  th e operator s onl y allo w quantificatio n ove r  subinter -

val s o f  a  fixed  interval .  T M s observatio n help s u s char t  th e 

expressiv e powe r  o f  th e Englis h tempcn-a l  adverbial s covere d 

by ou r  account . 
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