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We tested the organization of verbs in semantic memory in terms of five 

semanti c relations .  Thes e relation s ar e modele d on ,  bu t  differen t  from ,  thos e 

common l y assume d t o organiz e th e nou n lexicon .  I n a  restricte d associatio n 

task ,  subject s wer e give n 3 0 second s t o generat e verb-onl y response s t o a  ver b 

stimulus ,  an d th e response s wer e classifie d i n term s o f  th e five  relations .  2 8 

differen t  ver b stimul i  wer e selecte d fro m pair s tha t  ha d bee n identifie d a s 

example s o f  th e relation s unde r  study .  W h e n idiosyncrati c response s wer e 

discounted ,  th e five  relation s accounte d fo r  9 4 % o f  al l  responses .  Th e dom -

inan t  relation ,  accountin g fo r  abou t  2 5 % o f  th e answers ,  turne d ou t  t o b e tropo -

n y m y ,  th e hyponymi c manner-o/relation ,  whic h link s verb s lik e munch ,  eat , 

and consume .  Th e secon d mos t  frequen t  response s (14.4% )  wer e example s o f 

entailment ,  a s betwee n drea m an d sleep ,  followe d b y synonym y (shout -

holler-yell )  wit h 13.5 % o f  th e answers ,  an d oppositio n relation s (suc h a s 

enter-exit )  wit h 8% .  Th e leas t  frequentl y generate d response s (4.1 % o f  th e 

total )  represente d th e presuppositio n relatio n (exemplifie d b y cure-treat. )  Fo r 

verb s tha t  hav e a  "tree "  structur e wit h thre e o r  mor e lexicalize d taxonomi c lev -

els ,  association s see m t o b e stronges t  betwee n th e superordinat e an d wha t 

migh t  b e a  "basic "  level ,  whil e higher-leve l  verb s ar e rarel y generated .  Th e 

semanticall y mor e elaborat e troponym s als o ente r  int o oppositio n relation s 

wit h eac h other ,  unlik e th e verb s o n th e superordinat e level .  S o m e verb s hav e a 

relativel y "flat "  structure ,  an d ar e linke d onl y t o antonym s an d synonyms ;  th e 

organizatio n o f  thes e verbs ,  whic h ten d t o cluste r  i n th e chang e ver b lexicon , 

resemble s tha t  foun d fo r  adjectives .  Th e result s len d suppor t  t o a  mode l  o f  th e 

structur e o f  th e ver b lexico n base d o n thes e relations . 

1. Conceptual Relations Among Verbs as the Organizing Principle of the Mental 

Lexico n 

Th e typica l  hig h schoo l  graduat e know s upward s o f  40,00 0 word s (Miller ,  1988. ) 

Th e organizatio n o f  suc h a  larg e numbe r  o f  word s i n th e menta l  lexico n i s commonl y 

assume d t o b e i n term s o f  semanti c relation s connectin g th e word s t o eac h othe r  (se e 

Evens ,  1988 ,  fo r  a  summary. )  Mille r  (1969 )  note d tha t  m u c h o f  th e availabl e associatio n 

dat a (Ken t  an d Rosanoff ,  1910 ;  Russel l  an d Jenkins ,  1954 ;  an d W o o d r o w an d Lowell , 
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1916 )  coul d b e interprete d i n th e ligh t  o f  tw o semanti c relations ,  hyponym y an d mero -

nymy .  Hyponymy ,  a  relatio n base d o n categor y membership ,  link s word s suc h a s robi n 

and bird ,  wher e th e forme r  ca n b e sai d t o b e a  kin d o f  th t  latter .  Word s relate d b y hypo -

n y my ar e believe d t o b e store d togethe r  (Collin s an d Quillian ,  1969 ,  Neisser ,  1988 ,  an d 

others) ,  makin g thi s relatio n a  majo r  organize r  o f  th e menta l  lexicon .  Evidenc e als o 

exist s fo r  a n organizatio n i n term s o f  meronymi c (o r  part-whole )  relation ,  whic h relate s 

word s lik e wheel-ca r  an d tree-fores t  (Chaffin ,  Herrmann ,  an d Winston ,  1988 ;  Winston , 

Chaffin ,  an d Herrmann ,  1987) .  H y p o n y m y an d meronym y ar e relation s tha t  appea r  t o b e 

bes t  fitte d t o noun s an d nou n concept s (Beckwith ,  Fellbaum ,  Gross ,  an d Miller ,  t o 

appear. )  Les s attentio n ha s bee n focuse d o n th e relation s amon g othe r  part s o f  speech . 

Gross ,  Fischer ,  an d Mille r  (1989 )  showe d tha t  adjective s ar e organize d i n term s o f  anto -

n y my an d similarit y relations ,  an d tha t  thes e relation s hol d betwee n individua l  lexica l 

items ,  rathe r  tha n betwee n entir e concept s tha t  ca n b e expresse d b y mor e tha n on e word . 

Th e purpos e o f  th e presen t  inquir y i s t o identif y th e majo r  semanti c relation s 

betwee n verb s b y mean s o f  a n associatio n task . 

F e w attempt s hav e bee n mad e t o stud y th e organizatio n o f  verb s (bu t  se e Rifkin , 

1985 ,  an d Rip s an d Conrad ,  1989. )  Fellbau m an d Mille r  (t o appear )  suggest ,  contrar y t o 

Rip s an d Conra d (1989) ,  tha t  th e organizatio n o f  verb s differ s substantiall y  fro m tha t  o f 

nouns .  Instea d o f  hyponymy ,  the y posi t  a  manner ,  o r  "troponymy" ,  relatio n (fro m Gree k 

tropos ,  fashio n o r  manner) .  Thus ,  nibble ,  munch ,  an d gorg e ar e troponym s o f  eat ,  i n tha t 

the y refe r  t o manner s o f  eatin g ("manner "  her e denote s a  variet y o f  semanti c elements , 

suc h a s speed ,  direction ,  location ,  time ,  intent ,  quantity ,  etc. ) 

Th e relatio n o f  troponym y ha s bee n extensivel y employe d i n th e constructio n o f 

WordNet ,  a n on-lin e lexica l  databas e constructe d o n th e basi s o f  theorie s o f  huma n lexi -

cal  organizatio n (Mille r  e t  al. ,  1988 ;  Beckwit h e t  al. ,  t o appear ,  Fellbaum ,  ms. )  Postulat -

in g thi s relatio n m a d e i t  possibl e t o cas t  th e Englis h ver b lexico n int o a  tigh t  network ,  bu t 

it s  usefulnes s i n constructin g suc h a  networ k di d no t  i n itsel f  constitut e an y evidenc e fo r 

th e existenc e o f  troponym y a s a n organize r  o f  th e menta l  lexicon .  Th e presen t  stud y wa s 

intende d t o provid e jus t  suc h evidence . 

Th e relatio n o f  synonym y ha s als o bee n assume d t o b e a  stron g organize r  o f  bot h 

th e nou n an d th e ver b lexicon .  Furthermore ,  w e tes t  th e statu s o f  antonymou s relation s a s 

organizer s o f  th e ver b lexicon .  Suc h pair s a s rise-fall ,  shout-whisper ,  an d enter-exi t 

represen t  differen t  kind s o f  oppositio n (Cruse ,  1986 ;  Lyons ,  1977. )  Th e verb s i n eac h 

pai r  ar e alway s co-troponyms ,  i.e. ,  daughter s o f  th e sam e superordinate ,  bu t  the y ela -

borat e th e concep t  expresse d b y tha t  superordinat e i n contrastin g ways .  I n suc h opposit e 

pair s a s tie-untie ,  on e m e m b er  refer s t o th e undoin g o r  reversin g o f  th e actio n denote d b y 

th e othe r  member .  Opposit e pair s lik e give-tak e an d question-answe r  ar e convers e an d 

symmetric ,  i n tha t  th e actio n denote d b y on e m e m b er  result s i n th e actio n referre d t o b y 

th e othe r  member ,  bu t  performe d b y a  differen t  participant . 

Thre e additiona l  relation s hav e bee n postulate d a s organizer s o f  th e ver b lexicon . 

The y ar e variation s o f  a  relatio n terme d "entailment "  b y Fellbau m an d Mille r  (t o appear) . 

I t  wa s argue d ther e tha t  thi s relatio n i s th e analo g o f  th e part-whol e relatio n a m o n g 

nouns .  I n mos t  cases ,  verb s denotin g activitie s canno t  b e broke n d o w n int o othe r  verb s 

referrin g t o sequentiall y  ordere d subactivities .  Th e closes t  approximatio n t o meronym y 

421 



a m o ng verb s ca n b e foun d i n suc h ver b phrase s a s writ e a  paper ,  denotin g event s o r 

"script"-lik e activitie s (Schan k an d Abelson ,  1977 )  tha t  ca n b e broke n d o w n int o sub -

activitie s lik e submit ,  proofread ,  etc .  Not e tha t  thes e componen t  activitie s ten d no t  t o b e 

lexicalized ,  bu t  ar e referre d t o b y entir e ver b phrases .  T o deriv e "parts "  o f  mos t  Englis h 

verbs ,  on e coul d undertak e a  semanti c decomposition .  However ,  thi s approac h would ,  i n 

most  cases ,  no t  yiel d verb s but ,  rather ,  suc h component s a s causatio n (cf .  th e celebrate d 

exampl e o f  kill, )  negation ,  an d aspect .  Whil e thes e meanin g component s ofte n hav e a 

morphologica l  surfac e realizatio n (suc h a s affixe s o f  variou s kinds, )  the y ca n usuall y no t 

be expresse d a s independentl y lexicalize d verbs .  Th e "entailment "  relatio n tha t  Fellbau m 

and Mille r  postulat e instea d i s base d o n th e notio n o f  entailment ,  o r  stric t  implication ,  i n 

logic ,  wher e a  propositio n P  i s sai d t o entai l  a  propositio n Q  if f  ther e i s n o conceivabl e 

stat e o f  affair s tha t  coul d m a k e P  tru e an d Q  false .  Entailmen t  her e denote s th e relatio n 

betwee n tw o verb s V  an d V -  tha t  hold s whe n th e statemen t  Somebod y V  - s entail s th e 

statemen t  Somebod y V ^ s .  Fo r  example ,  entailmen t  relate s suc h verb s a s snor e o r  drea m 

and sleep ,  an d als o driv e an d ride ,  wher e th e forme r  activit y alway s entails ,  an d overlap s 

temporall y with ,  th e latte r  (i.e. ,  yo u canno t  snor e o r  drea m withou t  sleepin g a t  th e sam e 

time. ) 

Another ,  similar ,  relatio n i s a  kin d o f  backwar d presupposition ;  thi s relatio n i s illus -

trate d b y suc h pair s a s succeed-tr y an d digest-ingest .  Unlik e th e verb s i n th e entailmen t 

relation ,  th e verb s i n thi s relatio n ar e no t  linke d b y tempora l  inclusion :  yo u mus t  hav e 

performe d th e presuppose d actio n prio r  t o th e presupposin g one. ^ 

Th e purpos e o f  th e presen t  stud y wa s t o se e whethe r  th e semanti c relation s 

describe d abov e (synonymy ,  troponymy ,  antonymy ,  entailment ,  an d presupposition ) 

reall y d o serv e t o organiz e people' s ver b lexicon .  Subjects '  generatio n o f  verb s associ -

ate d wit h a  stimulu s ver b show s whethe r  th e relation s o f  th e stimulu s an d th e subject -

generate d verb s ar e o f  th e kin d w e hav e postulate d here .  Anothe r  study ,  whic h w e wil l 

repor t  o n separately ,  test s subjects '  abilit y  t o recogniz e ou r  hypothesize d relatio n b y dis -

tinguishin g on e ver b pai r  fro m a  se t  o f  pair s a s bein g a n instanc e o f  tha t  relatio n an d a s 

differin g fro m othe r  relations .  Thi s ha s bee n show n t o b e th e cas e fo r  hyponym y an d 

m e r o n y m y a m o n g nouns .  Peopl e recogniz e tha t  robin.bir d an d oak.tre e ar e example s o f 

th e sam e relation ,  an d tha t  thes e pair s diffe r  from  thos e lik e neck:giraff e an d petal.flowe r 

(Chaffi n an d Herrmann ,  1988a. )  I n th e presen t  study ,  w e teste d subjects '  abilit y  t o pro -

duc e verb s relate d i n th e five  way s outline d above . 

2.0 The Restricted Association Task 

Our  specifi c  ai m wa s t o tes t  th e realit y o f  th e semanti c relation s betwee n verb s tha t 

underli e th e structur e o f  WordNet .  I n th e associatio n tas k tha t  w e repor t  her e subject s 

wer e aske d t o restric t  th e association s the y produce d t o verbs .  Thi s restrictio n i s 

'  Verb s linke d b y troponymy ,  suc h a s th e pai r  traipse-walk ,  ar e alway s linke d b y a  (temporall y 

including )  entailmen t  relation :  a  ver b referrin g t o th e elaboratio n o f  anothe r  ver b alway s entail s 

th e unelaborate d verb .  Similarly ,  entailmen t  alway s accompanie s certai n kind s o f  oppositio n o r 

antonym y (e.g. ,  bot h member s o f  th e pai r  ente r  an d exi t  entai l  walk. )  An d som e ver b pair s ar e 

linke d b y bot h a n oppositio n an d a  presuppositio n relation :  tie-untie .  Thes e secondar y relation s ar e 

not  th e subjec t  o f  ou r  stud y here . 
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somewhat  artificia l  i n tha t  peopl e clearl y d o no t  for m menta l  association s betwee n word s 

and concept s represente d b y on e typ e o f  syntacti c categor y only .  W e als o performe d a n 

unrestricte d associatio n tas k experiment ,  wher e subjects '  response s t o ver b stimul i  wer e 

not  restricte d t o verbs ;  th e result s o f  thi s study ,  whic h wil l  b e reporte d o n elsewhere , 

shoul d reflec t  th e structur e o f  th e menta l  lexico n mor e accurately . 

2.1 Method 

Eleve n subject s wer e eac h give n 2 8 verb s a s stimuli .  Th e 2 8 verb s wer e chose n 

fro m pair s representin g typica l  example s o f  th e five  differen t  relation s use d t o cod e verb s 

i n WordNe t  (synonymy ,  antonymy ,  troponymy ,  entailment ,  an d presupposition. )  F ro m 

eac h suc h pair ,  onl y on e ver b wa s chosen .  Al l  o f  th e stimul i  ar e word s occurrin g rela -

tivel y frequentl y i n th e languag e (X=32.4 ,  Franci s an d Kucera ,  1982. )  Thus ,  ris e wa s 

chose n fro m th e pai r  rise-fall ,  code d i n WordNe t  a s opposites ,  an d walt z wa s selecte d 

fro m th e pai r  waltz-dance ,  illustratin g th e relatio n o f  hyponym y (troponymy) .  Beside s it s 

one prominen t  relatio n t o anothe r  verb ,  eac h ver b i s usuall y connecte d furthe r  t o othe r 

verbs ,  an d w e expecte d th e differen t  response s t o sho w thes e divers e relations . 

Eleve n student s i n a n Experimenta l  Method s Clas s a t  Trento n Stat e Colleg e wer e 

eac h give n a  not e pa d o n whic h the y wer e instructe d t o writ e d o w n al l  th e verb s tha t 

came t o thei r  mind s afte r  th e stimulu s ver b ha d bee n rea d aloud .  The y wer e tol d t o us e a 

differen t  pag e t o recor d thei r  response s t o eac h stimulus .  Fo r  eac h stimulus ,  the y wer e 

give n 3 0 second s t o respond . 

2.3 Results 

Th e tw o author s independentl y rate d th e response s i n term s o f  th e five  semanti c 

relatio n holdin g betwee n th e stimulu s an d th e response .  Fo r  eac h relation ,  w e ha d formu -

late d a n illustrativ e sentenc e wit h on e slo t  eac h fo r  th e stimulu s an d th e respons e verb . 

W h en appropriate ,  w e differentiate d betwee n th e case s wher e th e respons e occurre d 

eithe r  i n th e first  o r  i n th e secon d slo t  i n th e sentence .  Fo r  example ,  th e sampl e sentenc e 

fo r  th e troponym y relatio n wa s T o i s t o i n som e manner .  I f  th e tropony m consti -

tute d th e respons e (i n th e first  slot) ,  th e answe r  wa s rate d a s Tl .  I f  th e superordinat e ter m 

(i n th e secon d slot )  wa s generated ,  th e respons e wa s classifie d a s T2 .  Thi s directiona l 

distinctio n wa s als o relevan t  i n th e case s o f  entailmen t  an d presupposition ,  bu t  no t  fo r  th e 

"symmetric "  relation s o f  synonym y an d antonymy .  Th e overal l  agreemen t  rat e wa s 

83.5% .  Disagreements ,  whic h wer e resolve d b y discussion ,  wer e generall y du e t o a 

coder' s failin g t o recogniz e a  lo w frequenc y sens e o f  th e response . 

Th e averag e numbe r  o f  response s b y th e eleve n subject s t o eac h o f  th e 2 8 stimul i 

was 36.85 .  O f  thes e responses ,  a n averag e o f  23.9 6 pe r  stimulu s fel l  int o on e o f  th e 

categorie s w e ha d identified .  Tabl e 1  list s th e frequencie s wit h whic h th e eleve n subject s 

responde d t o eac h stimulu s word .  Th e frequencie s ar e mean s take n acros s th e 2 8 dif -

feren t  stimulu s words .  Frequencie s ar e give n separatel y fo r  eac h o f  th e five  relation s 

unde r  study ,  totalle d acros s th e five  relations ,  an d fo r  response s tha t  coul d no t  b e 

classifie d i n term s o f  th e five  relations .  Th e relation s unde r  stud y accounte d fo r  6 5 % o f 

al l  responses .  Th e first  ro w o f  th e tabl e give s th e frequencie s fo r  al l  responses .  W h e n 

idiosyncrati c response s wer e eliminate d b y lookin g onl y a t  word s generate d b y mor e tha n 
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tw o subjects ,  th e proportio n o f  response s accounte d fo r  b y th e relation s unde r  stud y ros e 

t o 9 4 % .  Frequencie s fo r  word s give n b y mor e tha n tw o subject s ar e liste d i n th e secon d 

ro w o f  th e table . 

Inspectio n o f  th e to p ro w o f  Tabl e 1  show s tha t  th e relatio n tha t  appeare d mos t  fre-

quentl y i n th e subjects '  response s wa s troponym y (25.1%) ,  wit h entailmen t  (14.4%) , 

synonym y (13.5%) ,  an d antonym y o r  oppositio n (8% )  appearin g wit h intermediat e fre -

quencies ,  an d presuppositio n (4.1% )  havin g th e lowes t  frequency .  Thes e difference s wer e 

significant ,  F(4,108)=6.43 ,  p<.001 .  Th e orderin g o f  frequencies  wa s th e sam e fo r  word s 

give n b y mor e tha n tw o subjects ,  show n i n th e secon d ro w o f  Tabl e 1 ,  F(4,108)=4.86 , 

p<.001 .  Th e orderin g o f  relation s wa s als o largel y th e sam e whe n onl y th e first  respons e 

t o eac h stimulu s wa s counted .  Th e frequencie s fo r  first  response s ar e show n i n th e thir d 

ro w o f  Tabl e 1 .  Again ,  troponym y accounte d fo r  th e mos t  frequen t  (27.0%) ,  an d presup -

positio n fo r  th e leas t  frequen t  (3.2% )  responses .  Th e orderin g o f  th e relation s wit h inter -

mediat e frequencie s differe d fro m tha t  fo r  al l  responses .  Synonym y appeare d almos t  a s 

frequentl y a s troponym y (22.1%) ,  wit h antonym y (15.9% )  an d entailmen t  (13.3% ) 

appearin g somewha t  les s frequently.  Th e differenc e i n th e frequenc y o f  th e five  relation s 

fo r  th e first  response s wa s reliable ,  F(4.108)=3.38 ,  p<.001 . 

3.0 Discussion 

The result s o f  thi s experimen t  lend s suppor t  t o ou r  hypothesi s abou t  th e menta l 

organizatio n o f  th e ver b lexicon ,  i n tha t  6 5 % o f  th e response s coul d b e classifie d i n term s 

of  th e semanti c relation s postulated ;  thi s figure  rise s t o 9 4 % whe n idiosyncrati c answer s 

give n b y les s tha n tw o subject s ar e eliminated .  Thes e answer s ofte n denot e verb s tha t  ar e 

i n a  co-ordinatio n relatio n wit h th e stimulu s (suc h a s read-write) ,  o r  co-troponym s o f  th e 

stimulu s (suc h a s th e response s rumba ,  cha-cha ,  an d mambo give n t o th e stimulu s waltz. ) 

The result s permi t  a  mor e fine-grained  analyi s o f  th e structur e o f  th e ver b lexico n an d th e 

distributio n o f  som e o f  th e semanti c relation s withi n th e ver b lexicon . 

3.1 Troponymy 

Troponyms elaborate the concepts expressed by their superordinate by adding some 

fairl y specifi c  manne r  component ,  which ,  i n a  semanti c decomposition ,  coul d b e 

expresse d b y mean s o f  a n adver b o r  a n adverbia l  phrase .  Lexicalizatio n i s riches t  o n th e 

subordinat e leve l  o f  th e troponyms ,  becaus e a  numbe r  o f  manne r  elaboration s ar e usuall y 

possibl e fo r  a  give n superordinate .  Oppositio n relation s amon g verb s ten d t o b e foun d 

onl y amon g th e troponyms ,  wher e th e opposition s deriv e from  th e manne r  elaboratio n 

(e.g. ,  gobbl e an d nibbl e constitut e a  pai r  o f  opposin g co-troponym s o f  eat. )  Th e sam e 

kin d o f  manne r  relatio n doe s no t  exis t  betwee n th e superordinate s (suc h a s eat ,  drink ,  an d 

write )  an d thei r  respectiv e superordinate s {consum e an d communicate ,  respectively) , 

whic h see m somewha t  mor e "remote. "  Th e sam e turne d ou t  t o b e tru e fo r  contac t  verbs , 

suc h a s hi t  an d break ,  whic h ar e ric h i n troponym s bu t  ten d no t  t o hav e antonym s o n th e 

superordinat e level .  Fellbau m (ms. )  note s th e genera l  infelicitousnes s o f  transivit y state -

ment s involvin g verbs ,  whic h ca n b e attribute d t o subtl e difference s i n th e relation s 

betwee n verb s tha t  ar e separate d b y mor e tha n on e level .  O n th e analog y o f  Rosch' s e t  al . 

(1976 )  importan t  wor k o n nou n concepts ,  on e migh t  argu e tha t  th e troponym s constitut e 
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"basic-level "  verbs .  Th e manne r  elaboration s tha t  ar e par t  o f  th e troponyms '  elaborat e 

semantic s an d whos e differentiatin g functio n show s u p i n th e oppositio n relation s 

betwee n th e troponym s correspon d t o th e larg e numbe r  o f  attribute s characteristi c o f  th e 

basi c leve l  nou n concept s studie d b y Rosc h e t  al .  Ou r  result s indicat e tha t  association s 

ar e stronges t  betwee n th e leve l  o f  th e troponym s an d thei r  superordinat e (e.g. ,  munc h an d 

eat, )  rathe r  tha n betwee n th e superordinat e an d it s highe r  ter m (suc h a s ea t  an d consume. ) 

Subject s generate d troponym s an d superordinate s wit h abou t  equa l  frequenc y 

(12.6 % an d 12.3% ,  respectively. )  Th e numbe r  o f  troponymi c an d superordinat e 

response s t o a  particula r  stimulu s depende d o n th e leve l  o f  th e stimulu s i n it s  particula r 

hierarchy .  S o m e verb s d o no t  hav e lexicalize d superordinates ,  suc h a s th e ver b hit ,  whic h 

elicite d mostl y troponym s lik e bang ,  knock ,  punch ,  an d slap .  Other s d o no t  hav e tropo -

nyms,  suc h a s waltz ,  whic h elicite d it s superordinate ,  dance ,  1 1 times .  I n th e case s o f 

verb s tha t  hav e thre e o r  mor e lexicalize d taxonomi c tiers ,  response s wer e generall y lim -

ite d t o verb s o n wha t  migh t  b e terme d th e "basic "  an d "superordinate "  levels ,  an d sub -

ject s di d no t  generat e word s fro m furthe r  "up "  o r  "down "  i n th e hierarchy .  "Basic-level " 

verb s elicite d mos t  frequentl y thei r  superordinate s (fo r  example ,  si p elicite d drin k 1 0 

times, )  whil e a  superordinate ,  suc h a s eat ,  elicite d it s respectiv e superordinat e "genus " 

term ,  consume ,  onl y once ,  an d generate d mor e troponyms ,  suc h a s gobble ,  gorge ,  dine , 

crunch ,  devour ,  binge ,  an d stuff . 

3.2 Synonymy and Antonymy 

While some verbs have the "vertical" structure with at least three taxonomic levels that 

we sa w i n th e case s o f  ea t  an d drink ,  ther e ar e othe r  verb s whos e structur e seem s t o b e 

fiat ,  o r  "horizontal. "  Thes e verb s ar e relate d t o synonym s an d verb s expressin g a n opposi -

tion ,  bu t  the y hav e n o superordinat e an d fe w troponyms .  Th e stimulu s shout ,  fo r  exam -

ple ,  produce d mostl y synonyms ,  suc h a s bellow ,  yell ,  holler ,  an d onl y a  fe w superordi -

nates ,  suc h a s tell ,  voice ,  talk ,  interjec t  an d spea k (2 4 an d 5  responses ,  respectively. ) 

Anothe r  exampl e i s close ,  whic h generate d bot h it s antony m ope n an d it s synony m shu t 

wit h equa l  frequenc y (1 0 response s each, )  bu t  onl y 5  hyponyms .  Similarly ,  respon d eli -

cite d mos t  frequentl y a  synony m answe r  (1 0 times )  an d a n opposit e ter m questio n ( 5 

times) ;  th e superordinat e ter m tal k wa s give n onl y twice .  Exhal e elicite d it s lexica l  an d 

semanti c opposit e inhal e ( 7 times, )  an d it s entaile d ver b breath e (1 0 times. )  Ente r  eli -

cite d it s "clang "  opposite ,  exit ,  mos t  often ,  bu t  als o tw o othe r  opposites ,  leav e an d go . 

Ente r  an d respon d exhibi t  a  structur e resemblin g th e on e foun d fo r  adjective s (Gros s e t 

al. ,  1989) ,  wher e tw o adjective s for m a  stron g opposition ,  an d wher e eac h o f  thes e "direc t 

antonyms "  i n tur n i s relate d t o it s synonyms ,  whic h constitut e "indirec t  antonyms. "  I n 

WordNet ,  verb s wit h suc h a  relativel y "flat "  structur e ten d t o cluste r  i n th e chang e ver b 

group ,  wher e oppositio n i s heavil y represente d a s a  majo r  relatio n i n thi s par t  o f  th e lexi -

con . 

3.3 Entailment and Presupposition 

The entailment relation with temporal overlap between the activities denoted by the two 

verb s wa s represente d i n a  numbe r  o f  responses ,  suc h a s snor e an d drea m t o th e stimulu s 
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sleep .  Here ,  th e stimulu s constitute s th e entaile d verb ,  an d th e response s th e entailin g 

activity .  B y contrast ,  stee r  elicite d th e entaile d verb s driv e (fou r  times) ;  an d chas e mos t 

frequentl y generate d it s entaile d activitie s ru n ( 7 times )  an d follo w ( 6 times) .  I n term s o f 

a taxonomi c structure ,  th e subject s generall y move d "up" ,  rathe r  tha n "down. " 

Finally ,  w e als o foun d evidenc e tha t  th e presuppositio n relatio n function s a s a n 

associativ e link .  Subject s responde d t o th e stimulu s marr y wit h th e presuppose d verb s 

lov e ( 4 responses )  an d engag e ( 2 responses) .  Wi n elicite d try ,  compete ,  an d gamble . 

Othe r  clea r  example s wer e th e frequen t  response s trea t  an d medicat e fo r  th e stimulu s 

cure .  A s i n th e example s o f  entailment ,  subject s generall y move d "up "  i n th e hierarchy , 

fro m presupposin g t o presuppose d verb . 

4.0 Conclusion 

The result s o f  ou r  stud y giv e evidenc e fo r  th e menta l  organizatio n o f  th e ver b lexi -

co n i n term s o f  semanti c relation s betwee n verbs .  Th e five  relation s tha t  wer e 

specificall y teste d al l  appea r  t o serv e a s link s betwee n verbs ,  wit h som e relation s playin g 

a mor e prominen t  rol e withi n th e ver b lexico n tha n others .  Th e response s elicite d b y ou r 

stimul i  indicat e tha t  th e manner-o f  relation ,  o r  troponymy ,  i s th e mos t  importan t  organ -

ize r  o f  th e ver b lexicon ,  followe d b y entailment ,  synonymy ,  oppositio n relations ,  an d 

presupposition . 
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Appendix 

Table 1 

Mean Respons e Frequencie s Acros s Stimulu s Word s (N=28) , 

Classifie d b y Relation ,  fo r  Eleve n Subject s 

Relation of Response to Stimulus 

Al l 

Response s 

Response s give n 

by mor e tha n 

tw o subject s 

Firs t 

Respons e 

Synony m 

4.9 3 

3.6 1 

2.4 3 

Antony m 

2.9 3 

2.3 9 

1.7 5 

Tropony m 

9.1 8 

5.8 9 

2.9 3 

Entail -

ment 

5.4 6 

3.8 6 

1.4 6 

Presupp . 

1.5 0 

.8 6 

.3 6 

Tota l  fo r 

al l  Relation s 

23.9 6 

16.6 0 

8.9 3 

Othe r 

Response s 

12.8 9 

1.2 9 

2.0 7 
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