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S e m a n t i c Classificatio n o f  V e r b s f r o m thei r 

Syn tac t i c C o n t e x t s :  A u t o m a t e d L e x i c o g r a p h y 

w i t h I m p h c a t i o n s fo r  C h i l d L a n g u a g e Acqu is i t io n 

Michae l  R .  Bren t 

MIT A I  La b 

545 Technolog y Squar e 

Cambridge ,  Massachusset s 0213 9 

michaei@ai.mit.ed u 

Abstrac t 

Youn g childre n an d natura l  languag e processin g program s shar e a n 
insufficien t  knowledg e o f  wor d meanings .  Childre n catc h u p b y learning , 
usin g innat e predispositio n an d observatio n o f  languag e use .  However ,  n o 
on e haf i  demonstrate d artificia l  device s tha t  robustl y lear n lexica l  semanti c 
classification s fro m exampl e sentences .  Thi s pape r  describe s th e ongoin g 
developmen t  o f  suc h a  device .  A n earl y versio n discover s verb s wit h a 
non-stativ e sens e b y searchin g i n unrestricte d tex t  fo r  verb s i n syntac -
ti c construction s forbidde n t o statives .  Ou r  progra m parse s unrestricte d 
tex t  t o th e exten t  necessar y fo r  classification .  Onc e th e parsin g i s don e 
recognizin g th e telltal e construction s i s s o eas y eve n a  two-year-ol d chil d 
coul d d o it .  I n fact ,  Landa u an d Gleitma n (1985 )  an d especiall y Gleitma n 
(1989 )  argu e tha t  childre n must ,  can ,  an d d o us e th e syntacti c construc -
tion s i n whic h verb s appea r  t o suppor t  meanin g acquisition .  I n thi s pape r 
we us e ou r  progra m t o examin e th e difficult y o f  exploitin g tw o particula r 
syntacti c construction s t o discove r  th e availabilit y  o f  non-stativ e senses , 
concludin g tha t  onl y ver y littl e sophisticatio n i s needed .  Thi s conclusio n 
bolster s th e genera l  positio n o f  Gleitma n (1989 )  tha t  childre n ca n exploi t 
syntacti c contex t  t o ai d i n semanti c classificatio n o f  verbs . 
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1 Introduct io n 

Young children and natural language processing programs face a common 

problem :  everyon e els e know s a  lo t  mor e abou t  words .  Childre n indisputabl y 

catc h u p b y learning ,  usin g innat e predispositio n am d observatio n o f  languag e 
use .  However ,  n o on e ha s succeede d i n creatin g artificia l  device s tha t  robustl y 
lear n lexica l  classification s fro m exampl e sentences .  Thi s pape r  describe s th e 

ongoin g developmen t  o f  suc h a  device .  A n earl y versio n discover s verb s wit h a 
non-stativ e sens e b y searchin g i n edite d text ^  fo r  verb s i n syntacti c construction s 

forbidde n t o statives .  T o d o this ,  i t  mus t  partiall y  pars e th e sentence ,  whic h 
i n tur n require s knowin g th e majo r  synt2icti c categorie s o f  mos t  o f  th e words . 
Once th e partis d parsin g i s  done ,  recognizin g th e telltal e construction s i s s o 

eas y eve n a  two-year-ol d chil d coul d d o it .  I n fact .  Landa u an d Gleitma n (1985 ) 

an d especiall y Gleitma n (1989 )  argu e tha t  childre n must ,  can ,  an d d o us e th e 

syntacti c construction s i n whic h verb s appea r  a s a n ai d t o meanin g zw;quisition. ^ 

I n th e first  par t  o f  thi s pape r  w e us e ou r  progra m t o examin e th e difficult y 
of  usin g tw o particula r  syntacti c construction s t o discove r  th e availabilit y o f 

non-stativ e senses .  W e conclud e tha t  onl y ver y modes t  syntacti c an d lexica l 

capabilit y  ai e neede d t o exploi t  observatio n o f  thes e syntacti c construction s fo r 
lexica l  semanti c classificatio n o f  verbs .  Thi s conclusio n bolster s th e genera l 
positio n o f  Gleitma n (1989 )  tha t  childre n ca n exploi t  th e syntacti c structur e t o 

ai d i n semanti c classificatio n o f  verbs. ^ 
T h e secon d par t  o f  thi s pape r  describe s curren t  wor k o n expandin g th e 

scop e o f  th e acquisitio n progra m bot h i n term s o f  th e lexica l  classification s i t 

ca n lear n an d th e quantit y an d typ e o f  tex t  i t  ca n lear n from .  O n e o f  severa l 
benefit s o f  thi s extensio n wil l  b e th e abilit y t o appl y ou r  learnin g progra m 

t o corpor a o f  materna l  speech ,  thereb y bringin g i t  close r  th e chil d acquisitio n 
questions . 

We hav e argue d fo r  th e pursui t  o f  automati c lexica l  classificatio n base d o n 

syntacti c contex t  a s i t  relate s t o question s abou t  children' s lexica l  acquisition , 

bu t  w e woul d als o lik e t o motivat e i t  a s technology . 

Ther e i s wid e agreemen t  tha t  languag e users ,  whethe r  natura l  o r  artificial , 
nee d detaile d semanti c an d syntacti c classification s o f  words .  However ,  mos t 

curren t  approache s t o satisfyin g tha t  nee d fo r  artificia l  device s d o no t  involv e 
learnin g fro m examples .  Interpretin g th e informatio n publishe d i n machine -

readabl e dictionarie s (e.g .  Bogurae v an d Briscoe ,  1987) ,  enterin g i t  manuall y 

i n conjunctio n wit h knowledge-bas e constructio n (Knight ,  1989) ,  an d studyin g 

wor d collocation s statisticall y (Churc h an d Hanks ,  1990 )  ar e alternativ e pro -

'Th e tex t  sourc e we'v e use d s o fa r  i s  th e Lancaster/Oslo/Berge n (LOB )  Corpus ,  a  balance d 
corpu s o f  on e millio n word s o f  Britis h English .  Al l  bu t  a  smal l  percentag e i s edite d prose . 

^See Pinke r  (1984 )  eui d Pinke r  (1989 )  fo r  a  differen t  perspectiv e ho w chil d learner s us e 
constraint s betwee n lexica l  synta x an d lexice d semantics . 

^We d o no t  inten d t o clai m tha t  chil d learner s exploi t  ou r  particultu -  syntacti c constructions , 
whic h merel y represen t  ou r  earlies t  attempts ;  instead ,  w e mea n t o mode l  th e genera l  proces s 
of  meanin g classificatio n base d o n th e syntacti c environment s i n whic h verb s appear . 
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posals .  W h e n learnin g fro m example s i s proposed ,  i t  i s  usuall y tutore d learnin g 

i n a  controlle d environmen t  (Zerni k an d Dyer ,  1987) .  Ultimately ,  however ,  an y 

Icinguag e use r  mus t  b e abl e t o 2id d ne w word s t o it s lexicon ,  i f  onl y t o accom -

modat e th e m a n y neologism s i t  wil l  encounter .  Moreover ,  researcher s rarel y 

agre e o n th e necessar y lexica l  classifications ,  an d ou r  lexicographi c need s gro w 

wit h ou r  understandin g o f  language .  A n y metho d tha t  require s explici t  h u m a n 

interventio n — b e i t  tha t  o f  lexicographers ,  knowledg e engineers ,  o r  "tutors "  — 

wil l  la g behin d bot h th e growt h o f  vocabular y an d th e growt h o f  linguistics ,  a s 

wel l  a s bein g subjec t  t o th e uncertaintie s o f  introspection .  Further ,  th e cos t  o f 
maintainin g dictionarie s manuall y i n th e fac e o f  thi s growt h wil l  remai n high . 

By contrast ,  dictionarie s constructe d b y automate d learner s fro m rea l  sentence s 
wil l  no t  la g behin d vocabular y growth ;  example s o f  curren t  languag e us e ar e 

fre e an d nearl y infinite .  A n d th e abilit y  o f  suc h dictionarie s t o kee p pac e wit h 

theoretica l  development s i s limite d onl y b y th e difficult y o f  comin g u p wit h syn -

tacti c test s an d programmin g th e syste m t o detec t  revealin g sentences .  Judgin g 
by ou r  experienc e s o far ,  th e forme r  tas k wil l  b e th e mor e challengin g one . 

2 Detecting Verbs with Non-Stative Senses 

In this section we discuss our study of two syntactic constructions that 
revea l  th e availabilit y  o f  non-stativ e sense s fo r  verbs .  Thi s wor k focuse s o n 

thre e question s t o determin e th e difficult y o f  discoverin g th e availabilit y  o f  non -

stativ e senses : 

1. Is it possible to robustly detect sentences of the type illustrated in (1) and 

(2 )  usin g onl y a  simpl e syntacti c pars e tree ? H o w simpl e ca n th e pars e 
tre e be ? 

2. Do the progressive and rate adverb tests actually behave eis advertised 
i n text ,  whic h i s subjec t  t o performanc e Umitations ? Specifically ,  air e th e 
syntax-semantic s constraint s regula r  enoug h t o suppor t  semanti c classifi -

catio n unde r  a  broa d rang e o f  psychologicaJl y plausibl e learnin g strategies ? 

3. Can a parse tree sufficient for Item 1 be reUably, automatically recovered 

usin g onl y a  simpl e parser ,  a  relativel y compac t  g ramma r  description ,  sm d 

knowledg e o f  th e majo r  syntacti c categorie s o f  th e word s involved ? 

Section 2.1 describes the two syntactic constructions we have studied and demon-

strate s thei r  relatio n t o th e semanti c categor y i n question .  Section s 2.2 ,  2.3 , 

an d 2.4 ,  respectively ,  answe r  th e thre e question s i n th e affirmative .  Sectio n 2. 5 

briefl y describe s th e mechanis m an d resource s use d b y th e parse r  behin d ou r 

lexica l  sememti c learnin g program . 
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2. 1 R e v e a l i n g C o n s t r u c t i o n s 

The distinction between stative and non-stative verbs has been a subject 

of  interes t  i n linguistic s a t  leas t  sinc e Lakof f  (1965) .  Givin g a  precis e semanti c 

characterizatio n o f  stative s i s rathe r  involve d (se e Dowty ,  1979) ;  but ,  roughl y 

speaking ,  the y ar e verb s that ,  whe n asserte d a t  som e time ,  ar e assume d b y 

defaul t  t o hol d a t  al l  late r  times .  Classi c example s o f  stativ e verb s ar e know , 
believe ,  desire ,  an d love .  A  numbe r  o f  syntacti c test s hav e bee n propose d t o 

distinguis h betwee n stative s an d non-stative s (agai n se e Dowty ,  1979) .  Fo r 
example ,  stativ e verb s canno t  normsJl y appea r  i n th e progressive ,  (1) .  I n 

(1) a. OK Jon is fixing his car 

b.  *  Jo n i s knowin g calculu s 

addition, statives ceuinot be modified by rate adverbs such as quickly and slowly, 
(2) .  W e hav e chose n th e stative/non-stativ e distinction ,  an d i n particula r  th e 

(2) a. OK Jon fixes his car quickly 

b.  *  Jo n know s calculu s quickl y 

two tests shown (1) auid (2), as test cases for our approach to learning lexical 
semanti c classification s fro m th e synta x o f  exampl e sentences . 

2.2 Required Precision of Parse Trees 

Consider first how much syntactic structure is needed to detect the pro-

gressiv e an d rat e aAvei h constructions .  T o begi n with ,  le t  u s assum e tha t  th e 
aveiilabilit y  o f  a  non-stativ e sens e i s a n intrinsi c propert y o f  a  ver b indepen -
den t  o f  factor s suc h a s th e subcategorizatio n fram e i n whic h i t  appears." *  T o 
detec t  progressive s on e nee d onl y pars e th e auxihar y system .  Rat e adverbs ,  b y 
contrast ,  requir e determinin g wha t  th e adver b modifies .  Fo r  example ,  adverb s 

may appea r  afte r  th e direc t  object ,  (3a) ,  an d thi s mus t  no t  b e confuse d wit h 
th e cas e wher e the y appea r  afte r  th e subjec t  o f  a n embedde d clause ,  (3b) . 

(3) a. Jon fixed the robot quickly 

b.  Jo n kne w hi s hostes s rapidl y los t  interes t  i n suc h thing s 

Thus it is necessary to determine the boundaries of NPs and Ss. However, it 

i s  no t  necessar y t o kno w muc h abou t  th e interna d structur e o f  thes e phrases . 

*Thi s i s a  reasonabl e approximatio n fo r  th e stative/non-stativ e distinction .  (Th e obviou s 
exception s ar e verb s lik e thin k tha t  ar e stativ e wit h o  propoeitiona l  argument. )  Subcatego -
rizatio n frames  ar e essentia l  fo r  determinin g man y othe r  lexica l  semanti c categorizations .  Se e 
Sectio n 3 . 
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For  example ,  i t  i s  no t  necessar y t o kno w th e structur e o f  noun-nou n predica -

tions ,  o r  (excep t  i n contrive d cases )  th e attachmen t  o f  PPs .  Finally ,  ther e ar e 

some trul y ambiguou s case s tha t  canno t  b e resolve d b y an y syntacti c parse r  no t 

alread y possesse d o f  th e distinction s w e ai e attemptin g t o learn ,  (4) .  W h e n 

(4) a. Jon fixed the robot that had spoken slowly 

b.  Jo n believe d th e robo t  tha t  ha d spoke n slowl y 

encountering such sentences the strictly monotonic learner must recognize the 

ambiguit y an d declin e t o dra w an y conclusion .  I n summary ,  t o th e question :  "I s 

i t  possibl e t o detec t  sentence s containin g construction s (1 )  an d (2 )  usin g onl y a 

simpl e syntacti c parse? "  w e answe r  cautiously ,  "Yes ,  i n principle. " 

2.3 Behavior of Test Constructions in the LOB 

We now proceed to the question of whether the syntactic tests behave as 

advertise d i n rea l  text ,  whic h i s subjec t  t o th e hazard s o f  our  Unguisti c perfor -

mance a s wel l  a s th e rigor s our  competence .  Thi s questio n i s addresse d i n tw o 

stages :  first,  w e estimat e th e reliabilit y  o f  th e progressiv e an d rate-adver b con -

struction s a s indicator s o f  non-stativity ;  next ,  w e evaluat e th e implication s o f 

th e reliabiht y estimate s fo r  a  broa d rang e o f  psychologicall y plausibl e learnin g 
strategies .  T o investigat e th e reUabilit y  o f  ou r  tw o construction s a s indicator s 
of  non-stativit y w e processe d th e Lancaster/Oslo/Berge n ( L O B )  corpu s o f  on e 
millio n word s o f  edite d Britis h Englis h text .  Afte r  partiall y  parsin g eac h sen -

tence ,  ou r  progra m automaticall y examine d th e pars e tree s an d th e word s t o 

see whethe r  o r  no t  eac h claus e i n fac t  containe d a  progressiv e ver b o r  a  ver b 

modifie d b y a  rat e adverb .  W h e n th e claus e wa s determine d t o contai n suc h a 
constructio n ou r  progra m note d tha t  i n it s dictionar y entr y fo r  th e appropriat e 

verb .  I t  als o store d th e exampl e sentenc e fo r  analysi s b y th e researchers. ^ 

Befor e considerin g th e reliabilit y  estimates ,  not e tha t  w e ar e explorin g syn -

tacti c construction s tha t  impl y th e availabilit y  o f  a  non-stativ e sens e fo r  a  verb , 

but  no t  construction s tha t  impl y th e aveulabilit y  o f  a  stativ e sense .  Accord -
ingly ,  i n conjecturin g tha t  a  ver b ha s a  non-stativ e sense ,  w e ar e quit e concerne d 

wit h fals e positives .  Sinc e w e ar e no t  currentl y attemptin g t o conjectur e tha t 

verb s lac k a  non-stativ e sens e ther e i s n o fab e negativ e case. ^ 

I f  th e progressiv e an d rate-adver b test s behav e ideall y the n ever y ver b tha t 

shows u p i n on e o f  thes e construction s ough t  t o hav e a  non-stativ e sense .  T o 

estimat e h o w closel y th e tes t  construction s approac h tha t  ideal ,  w e examine d 
by han d th e observation s ou r  progra m recorde d fo r  th e 10 0 verb s tha t  occu r 

*  Storin g sentence s i s not ,  o f  course ,  require d fo r  th e learnin g model s unde r  consideratio n 
here . 

^  Afte r  a  thoroug h statistica l  analysi s o f  ou r  dat a w e hop e t o explor e th e possibilit y o f 
nxakin g negativ e conjecture s stochastically .  Whil e suc h stochasti c learnin g m a y prov e valuabl e 
technologically ,  i t  i s  les s relevan t  t o th e curren t  focus . 
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most  frequentl y i n th e L O B corpus .  Thes e 10 0 verb s occu r  abou t  50,00 0 time s 

i n th e corpus ,  accountin g fo r  5 0 % o f  al l  ver b occurrences .  O f  thes e 10 0 verbs , 

89 occurre d i n eithe r  progressiv e o r  rate-adver b construction s a t  leas t  once , 

accordin g t o ou r  parser .  O f  th e 8 9 appearin g i n th e tes t  constructions ,  onl y 

one verb ,  mean ,  lack s a  non-stativ e sense .  O f  th e 10 0 verbs ,  a  tota l  o f  si x lac k 

non-stativ e senses :  know ,  seem ,  mean ,  like ,  believe ,  an d understand .  T h e lon e 

fals e positive ,  mean ,  appear s i n a  non-stativ e constructio n onl y once ,  i n th e 

anomalou s sentenc e "It' s  a  stroke ,  tha t  wa s wha t  h e wa s meaning. "  T h e si x 

verb s lackin g non-stativ e sense s appeare d 3,83 5 time s i n th e corpu s wit h onl y 
thi s singl e occurrenc e i n th e progressiv e an d n o occurrence s modifie d b y rat e 
adverbs . 

N ow w e mus t  translat e th e estimate s o f  th e reliabiht y o f  th e syntacti c test s 

int o conclusion s abou t  th e reliabilit y  o f  variou s learnin g strategie s tha t  migh t 

emplo y them .  Th e mos t  obviou s learnin g strategy ,  an d th e onl y on e w e hav e im -

plemente d s o (ai ,  i s  t o conclud e tha t  a  ver b ha s a  non-stativ e sens e immediatel y 
an d irrevocabl y a s soo n a s on e o f  th e telltal e construction s i s seen ,  independen t 

of  wha t  ha s bee n see n i n th e past .  Thi s strateg y require s n o resource s o n th e 

par t  o f  th e learner .  I n particular ,  i t  require s n o storag e o r  countin g o f  exam -

ple s an d n o inferenc e o f  an y kind .  Usin g thi s strategy ,  a  learne r  expose d t o 

our  one-millio n wor d corpu s woul d hav e mis-classifie d on e i n 8 9 o f  ou r  verb s 
as non-stative ,  give n si x opportunities .  However ,  i t  i s  obviousl y unreedisti c t o 
appl y suc h a  learnin g strateg y ove r  a n unbounde d bod y o f  exeunple s — eventu -
all y an y ver b wil l  sho w u p i n a n anomalou s context .  Indeed ,  i t  i s  Avell-know n 
tha t  childre n retrac t  overgeneralization s a t  m a n y point s i n thei r  languag e de -

velopmen t  (Brown ,  1973) .  Nonetheless ,  th e reliabiht y o f  th e syntax/semantic s 
correlatio n i n ou r  sampl e wa s s o stron g tha t  eve n th e nul l  strateg y provide d 
nearl y one-hundre d percen t  accuracy .  Give n onl y modest ,  psychologicall y plau -

sibl e strategie s an d resource s a  learne r  coul d b e expecte d t o achiev e one-hundre d 
percen t  accurac y o n th e sampl e data .  Althoug h a  mor e articulate d an d realisti c 
learnin g strateg y i s beyon d th e scop e o f  thi s paper ,  w e hop e t o develo p on e 

shortly . 

2.4 The Sufficiency of the Parser 

In Section 2.2 we discussed how much structure must be imposed on sentences if 

th e progressiv e an d rate-adver b construction s ar e t o b e detected .  I n Sectio n 2. 3 
we determine d tha t  th e progressiv e an d rate-adver b construction s ar e indee d 

reliabl e indicator s o f  th e availabilit y  o f  a  non-stativ e sense .  I n thi s sectio n w e 
discus s th e accurac y wit h whic h w e ca n recove r  th e peurse s deeme d necessar y i n 

Sectio n 2.2 . 
T h e questio n a t  han d i s whethe r  a  sufficien t  pars e tre e ca n b e reliably , 

automaticall y recovere d usin g onl y a  simpl e parser ,  a  relativel y compac t  gram -

mar  description ,  an d knowledg e o f  th e majo r  syntacti c categorie s o f  th e word s 

involved .  A s mentione d above ,  w e automaticall y parse d th e L O B corpus .  Mor e 
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precisely ,  w e parse d eac h sentenc e t o th e exten t  necessar y t o determin e whethe r 
or  no t  eac h claus e i n fac t  containe d a  progressiv e ver b o r  a  rat e adverb .  Le t 

us conside r  th e accurac y o f  ou r  parser/analyze r  i n term s o f  th e all-importan t 

measur e o f  fals e positives .  I n othe r  words ,  le t  u s conside r  ho w m a n y verb s tha t 

wer e judge d t o b e eithe r  progressiv e o r  modifie d b y a  rat e adver b i n fac t  wer e 

not .  I t  i s  no t  practica l  t o chec k manuall y ever y ver b occurrenc e tha t  ou r  pro -

gra m judge d t o b e progressive .  Instead ,  w e checke d 30 0 suc h sentence s selecte d 

at  rando m fro m amon g th e mos t  commonl y occurrin g verbs .  Thi s chec k re -

veale d onl y on e sentenc e tha t  wa s no t  trul y progressive .  Tha t  sentenc e i s show n 

i n (5a) .  Recognizin g pseudo-clef t  construction s lik e (5a )  woul d requir e som e 

(5) a. go: What that means in this case is going back to the war years... 

b.  see :  Th e tas k wa s solel y t o se e h o w speedil y i t  coul d b e met.. . 

c.  compare :  . .  .th e purchasin g powe r  o f  th e underdevelope d countrie s i n 

th e commonwealt h wil l  ris e slowl y c o m p a r e d wit h tha t  o f  Europe . 

thought and might entail additions to our grammeir description or tree-analyzer 

tha t  g o beyon d th e merel y cosmetic. ^  B y contras t  wit h th e progressives ,  rat e 

adverb s ar e infrequen t  enoug h tha t  w e wer e abl e t o verif y manuall y al l  28 1 case s 

our  progra m found .  I n fou r  o f  thos e case s th e rat e adver b actuall y modifie d a 
ver b othe r  tha n th e on e tha t  ou r  progra m chose .  Thre e o f  thes e fou r  case s ha d 

th e structur e o f  (5b) ,  wher e a  wh -  relativ e i s no t  recognize d a s signalin g th e 

beginnin g o f  a  ne w clause .  Thi s reflect s a n oversigh t  i n ou r  gramma r  descrip -

tio n tha t  ca n b e correcte d trivially .  Th e on e remainin g cas e o f  a  mis-attribute d 

rat e adverb ,  (5c) ,  woul d agai n requir e som e attentio n t o correct .  Th e rat e o f 
fals e positive s i n sentenc e detection ,  the n ca n b e estimate d a t  abou t  on e seriou s 

hazar d i n 30 0 fo r  bot h tests .  However ,  non e o f  thes e wrongl y identifie d sen -

tence s occurre d wit h verb s lackin g a  non-stativ e sense ,  s o non e resulte d i n fals e 

positive s i n wor d classification . 

2.5 Mechanism of the Parser 

Having discussed the sufficiency of our parser for the task at hand, it is 
wort h mentionin g briefl y th e natur e o f  th e parser .  I t  i s  a  local ,  heuristi c parse r 

develope d b y DeMarcke n (1990) .  D e Marcken' s parse r  i s loca l  i n tha t  it s  de -

cision s abou t  th e boundarie s o f  phrase s ar e independen t  o f  it s  decision s abou t 
thei r  attachment .  Fo r  example ,  a  gramma r  write r  migh t  choos e t o buil d PP s 

bu t  no t  attac h them .  Whethe r  o r  no t  the y ar e attache d doe s no t  affec t  th e 

legitimJM: y o f  phrase s o r  thei r  boundaries .  D e Marcken' s parse r  i s heuristi c i n 
tha t  th e description s o f  lega l  structure s an d th e decision s abou t  wher e t o loo k 

fo r  thos e structure s ar e decoupled .  I n othe r  words ,  i f  th e onl y N P s tha t  ar e 

^ A gros s bu t  effectiv e solutio n woul d b e merel y t o ignor e al l  sentence s beginnin g wit h wh -
worda .  Thi s approac h woul d simplif y th e subcategorizatio n proble m et a well . 
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relevan t  ar e thos e tha t  follo w verb s an d preposition s the n th e g ramma r  write r 
ca n describ e th e structur e o f  N P s i n generad ,  bu t  attemp t  t o buil d tha t  struc -

tur e onl y afte r  a  ver b o r  preposition .  T h e fac t  tha t  th e subjec t  N P woul d the n 

remai n unparse d pose s n o proble m fo r  th e parsin g algorithm . 
Beyon d th e parsin g engine ,  th e majo r  resource s ar e th e parse '  rule s an d 

th e lexica l  sources .  T h e approximatel y one-hundred ® parse r  rule s w e use d ar e 

a subse t  o f  a  fairl y  larg e granruna r  writte n b y DeMarcke n (1990) .  T h e subse t 

was selecte d wit h th e ai m o f  meetin g th e requirement s fo r  structur e describe d i n 

Sectio n 2.2 .  Ther e i s n o reaso n no t  t o us e a  mor e complet e g ramma r  othe r  tha n 
th e goa l  o f  demonstratin g ho w littl e syntacti c knowledg e i s neede d t o us e th e 

progressiv e an d rate-adver b tests .  T h e lexica l  syntacti c categorie s use d b y th e 

parse r  ar e a  subse t  o f  thos e define d b y th e tagge d L O B corpus .  Thes e includ e 

abou t  te n ope n categories ,  roughl y th e one s foun d i n an y collegiat e dictionary. ^ 

Eve n th e mos t  basi c subcategorizatio n information ,  suc h a s whethe r  a  ver b i s 

transitiv e o r  intransitive ,  i s  unavailable . 
I n additio n t o th e parsin g engine ,  parsin g rules ,  an d dictionary ,  w e use d 

a variatio n o n th e DeRos e (1988 )  statistica l  disambiguato r  (describe d i n De -
Marcken ,  1990 )  t o dea l  wit h lexica l  ambiguity .  Fortunately ,  th e L O B corpu s 

i s als o availabl e i n a  tagge d form ,  wher e eac h wor d ha s bee n manuall y disam -

biguated .  I n orde r  t o chec k th e effect s o f  error s i n statistica l  disambiguatio n o n 
our  conclusion s w e compare d ou r  result s usin g th e disambiguato r  t o th e result s 

we go t  usin g th e hand-tagge d corpus .  Specifically ,  w e compare d th e numbe r 

of  progressiv e an d rate-adver b construction s foun d fo r  eac h o f  th e verb s i n th e 

corpus .  T o ou r  grea t  surprise ,  th e result s wer e absolutel y identica l  whethe r  w e 

use d th e disambiguato r  o r  th e hand-tagge d corpus .  Althoug h ou r  disambiguato r 
i s fairl y  aiccurate ,  thi s identica l  performanc e o n 100,00 0 ver b occurrence s dra ^ 

maticall y demonstrate s ho w insensitiv e th e identificatio n o f  thes e construction s 

i s t o lexica l  syntacti c error .  Thi s on e observatio n i s perhap s th e mos t  impressiv e 

of  al l  ou r  result s s o fa r  i n demonstratin g th e eas e o f  usin g thes e test s unde r  th e 

advers e circumstance s wit h whic h childre n ar e faced . 

3 Scaling Up 

In order to realize the promise of the approach we have taken to semantic 
classificatio n w e mus t  scal e i t  u p beyon d th e demonstratio n describe d above . 
Indeed ,  w e ar e currentl y scalin g i t  u p bot h i n term s o f  th e quantit y an d typ e 
of  tex t  i t  ca n lear n fro m an d i n term s o f  th e lexiczi l  semanti c classe s i t  ca n 
learn .  T h e abilit y  t o dea l  wit h tex t  fro m divers e source s an d i n divers e format s 

*I t  i a impossibl e t o conve y precisel y th e powe r  o f  th e rules .  The y ar e mor e compac t  tha n 
context-fre e rules ,  bu t  the y see m no t  t o b e greatl y so . 

^Nominally ,  th e L O B use s 13 2 categories ,  bu t  mos t  o f  thes e ar e eithe r  close d categorie s 
(suc h a s al l  inflection s o f  do ,  be ,  etc. )  o r  inflection s o f  opye n categories .  W e ignor e th e inflec -
tions ,  usin g ou r  ow n morphologica l  recognize r  insteetd . 
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wil l  hav e bot h psychologica l  an d technologica l  benefits .  O n th e psychologica l 

side ,  w e hop e t o proces s corpor a o f  transcribe d materna l  speec h a s wel l  a s th e 

writte n tex t  w e hav e use d s o far .  Tha t  wil l  allo w u s t o mode l  muc h mor e 

accuratel y th e challenge s an d opportunitie s tha t  childre n woul d fac e i n doin g 
semanti c classificatio n fro m syntacti c context .  O n th e technologica l  side ,  th e 

log-norma l  frequenc y distributio n o f  word s i n text̂ °  require s u s t o proces s ver y 

larg e quantitie s o f  tex t  i n orde r  t o compil e a  substantia l  lexicon .  Th e source s o f 

tex t  tha t  ar e availabl e t o u s o n th e hundred-millio n word s scal e ar e completel y 

raw ,  s o a  grea t  dea l  o f  wor k i s neede d merel y t o divid e th e tex t  int o sentences .  I n 

additio n w e nee d source s fo r  th e majo r  categorie s o f  th e words ,  an d thes e wil l  b e 
unavailabl e fo r  mein y words ,  especiall y prope r  names .  Indeed ,  eve n identifyin g 

th e boundarie s o f  prope r  name s require s work .  Despit e th e technologica l  hurdles , 

we hop e t o b e learnin g fro m newspape r  tex t  sometim e thi s year . 

T h e othe r  wa y i n whic h w e mus t  scal e u p i s i n term s o f  th e numbe r  an d 

diversit y o f  semanti c categorie s i n whic h w e ca n classif y verbs .  W e ar e cur -
rentl y workin g o n telicity ,  th e distinctio n betwee n processe s an d accomplish -

ments/achievement s (Brent ,  1989) .  W o r k i s als o underwa y o n th e distinctio n 
betwee n stage-leve l  an d object-leve l  stativ e predicate s (Dowty ,  1979) .  M a n y 

of  th e semanti c categorization s tha t  w e hop e t o learn ,  includin g telicity ,  ar e 

propertie s o f  th e subcategorizatio n fram e i n whic h a  ver b appear s a s wel l  a s o f 

th e ver b itself .  Thi s mean s tha t  ou r  parse r  need s t o b e abl e t o determin e sub -

categorizatio n frames .  Althoug h i t  currentl y goe s a  lon g wa y towar d doin g so , 
severa l  hurdle s remain .  Nonetheless ,  a s ou r  abilit y  t o determin e subcategoriza ^ 

tio n improve s w e hop e t o b e abl e t o classif y verb s o f  locomotio n b y thei r  stron g 

tendenc y t o occu r  wit h directiona l  preposition s an d n o direc t  object .  Indeed , 
ther e ar e m a n y classification s tha t  ca n b e learne d usin g thi s typ e o f  subcatego -

rizatio n information .  B y expandin g i n thi s direction ,  w e hop e t o mak e contac t 

wit h th e dat a o n chil d languag e acquisitio n collecte d b y Gleitma n (1989) ,  Pinke r 

(1989) ,  an d others . 

4 Conclusions 

The data presented in this paper suggest that, with very modest syntactic 

an d lexica l  capabilitie s an d n o semanti c knowledge ,  i t  i s  possibl e t o exploi t  th e 

progressiv e an d rate-adver b construction s t o readil y determin e th e availabilit y 

of  non-stativ e sense s fo r  m a n y verbs .  Thi s conclusio n i s significan t  bot h fo r  th e 

stud y o f  chil d languag e acquisitio n an d fo r  th e technolog y o f  automated ,  scien -

tifi c  lexicography .  W e d o no t  clai m tha t  chil d learner s exploi t  thes e particula r 

construction s t o d o semamti c classification .  Rather ,  th e psychologica l  signifi -

canc e o f  thi s wor k lie s i n it s demonstratio n tha t  th e syntacti c context s o f  verb s 

provid e reliabl e informatio n abou t  thei r  semantic s whic h ca n b e recovere d wit h 

'"Zip f  (1949 ) 
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minima l  sophistication .  T h e significanc e o f  ou r  conclusio n fo r  scientifi c  lexi -

cograph y i s it s promis e o f  permittin g th e automati c constructio n o f  large-scal e 

lexic a fro m primar y sources .  T h e automati c constructio n o f  suc h lexic a is ,  i n 

turn ,  on e o f  th e mos t  promisin g path s i n natura l  languag e processin g technology . 
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