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Usin g preposition s t o tel l  th e t im e 

Davi d S .  Bre t  (BKi:iC">i'SYCH.stanford.edu ) 
Ia n E .  Prat t  (P R AT T @CS.  M A N.AC .  UK ) 

Computer  Scienc e Department ,  Th e Universit y  o f  Mancheste r 
Oxfor d Road ,  Mancheste r  M1 6 9PL ,  U.K . 

Whereas tens e an d aspec t  hav e bee n muc h studied ,  th e us e 
of  preposition s t o indicat e tim e hav e not ,  eve n thoug h th e lat -
te r  conve y considerabl y mor e tempora l  informatio n tha n th e 
former .  T w o step s t o remed y thi s omissio n ar e reported :  a n 
iiiKilysi s o f  th e tempora l  us e o f  preposition s i n th e Brow n cor -
pus an d a  mean s fo r  distinguishin g betwee n th e differen t  tem -
pora l  use s whic h a  prepositiona l  phras e ca n serve .  Th e result s 
of  thi s analysi s ar e bein g use d t o buil d a  compute r  progra m 
designe d t o understan d tempora l  feature s o f  Englis h usin g a 
speciall y develope d tempora l  logi c (Prat t  an d Bree ,  1995) . 

Some previou s work .  Ther e ar e tw o mai n classe s o f  prepo -
sition :  universals ,  suc h a s FOR,  T H R O U G H ( O U T ),  generall y 
used wit h tempora l  state s (i n whic h th e propositio n hold s i n 
eacho f  it s  su b intervals) ,  an d existentials ,  suc h a s IN ,  O N ,  BY , 
fo r  tempora l  events . 

Ther e ar e tw o tempora l  feature s o f  interest :  h o w lon g 
.somethin g too k an d i n whic h interva l  i t  occurred .  Thre e 
preposition s ca n b e use d t o specif y eithe r  a  duratio n (wit h a n 
indefinit e N P )  o r  a n interva l  (wit h a  definit e N P ) :  I N fo r  ex -
istentia l  an d FO R fo r  universa l  quantificatio n an d BY ,  which , 
wit h a  indefinit e NP ,  indicate s th e lengt h o f  tim e betwee n tw o 
events .  Th e res t  ca n onl y b e use d t o indicat e a n interval . 

What  i s interestin g i s th e differen t  way s i n whic h thi s inter -
val  ca n b e indicated .  Fro m ou r  previou s wor k thes e hav e bee n 
shown t o be :  b y directl y namin g th e interval ,  b y namin g on e 
end o f  th e interva l  an d leavin g th e othe r  en d t o b e constraine d 
by th e context ,  b y specifyin g bot h it s  ends ,  b y takin g th e tim e 
of  referenc e (tor ,  i n th e sens e o f  Reichenbach )  a s on e en d 
and eithe r  directl y namin g th e othe r  en d o r  specifyin g dura -
lio n o f  th e interva l  fro m th e to r ,  an d finally  b y indicatin g a 
moment  ( a shor t  interval )  a s bein g a  duratio n awa y fro m th e 
tor . 

Data .  Ever y sentenc e i n th e B row n corpus ,  containin g a n 
occurrenc e o f  on e o f  th e 1 8 preposition s tha t  ca n b e use d 
lemporally .  wa s read .  O f  th e 75,90 9 suc h sentences ,  thos e 
i n whic h th e prepositio n phras e indicate d tempora l  us e wer e 
extracted .  Thes e 10,63 9 sentence s wer e code d fo r  th e typ e 
(i f  meaning ,  th e determiner ,  th e hea d noun ,  an y quantifyin g 
01 c|Lialifyin g adjectives ,  an y pos t  modifyin g phras e an d an y 
inoditier s o f  th e prepositio n itself . 

S o me findings .  I n th e cas e o f  preposition s whic h ca n als o b e 
use d spatially ,  th e prepositona l  nou n ha s t o indicat e th e tem -
pora l  meaning .  Th e noun s foun d wit h suc h preposition s num -
ber  onl y jus t  ove r  a  10 0 (countin g al l  cloc k times ,  dates ,  day s 
of  th e week ,  holidays ,  month s an d season s eac h a s on e noun ) 
makin g i t  eas y t o distinguis h thei r  tempora l  fro m thei r  non -
tempora l  use .  The y com e i n 5  classes .  S o m e o f  th e classe s 
ca n onl y b e take n b y som e prepositions ,  e g lif e nouns ,  suc h 
as adolescence ,  ar e no t  use d wit h tempora l  FOR. 

Wit h preposition s whic h ca n b e use d bot h fo r  duratio n an d 
fo r  intervals ,  th e determine r  generall y distinguishe s betwee n 
th e tw o uses ,  a s expected .  However ,  occasionall y a  definit e 
determine r  indicate s a  duratio n rathe r  tha n a n interval ,  e g coo k 
i n th e shortes t  tim e possible ,  an d mor e frequentl y a n indef -
init e ca n indicat e a  recurrin g interval ,  e g som e pastor s hav e 
tw o session s I N on e evening . 

I t  i s  eas y t o distinguis h whe n a  duratio n i s bein g use d t o in -
dicat e th e interva l  endin g a t  th e to r :  th e ver b i n th e matri x 
claus e ha s a  perfec t  aspect .  Heuristic s wer e foun d capabl e o f 
distinguishin g betwee n thei r  us e t o indicat e a  pur e duratio n 
and a n interva l  followin g th e torwit h abou t  8 0 % reliability . 

Ther e ar e man y result s concernin g individua l  prepositions . 
For  example ,  I N wa s expecte d t o b e use d existentially ,  bu t  i t 
i s  ofte n use d universally .  Thi s i s perhap s becaus e FO R turn s 
out  t o b e highl y restricte d i n th e contex t  i n whic h i t  ca n b e 
use d t o indicat e a n interval ,  namel y whe n th e matri x i s itsel f 
a nou n phrase ,  o r  whe n th e matri x ver b i s relate d t o planning , 
and T H R O U G H O U T,  use d fo r  universa l  quantificatio n ove r  a 
named interval ,  occurre d ver y rarel y (onl y 3 8 times) . 

Finally, these and other findings are being incorporated into 
a tempora l  logi c capabl e o f  showin g h o w thes e use s o f  eac h 
prepositio n ca n b e combine d wit h quantifier s an d wit h eac h 
othe r  t o giv e th e correc t  tempora l  meanin g o f  mos t  Englis h 
sentences .  A  P R O L OG implementatio n wil l  b e available . 
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