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Abstrac t 

Two different views of the organization of verbs in the mental 
lexico n hav e bee n formulate d i n recen t  years :  th e matri x vie w 
and th e cluste r  view .  Th e matri x vie w suggest s tha t  a  ver b 
share s a s man y feature s wit h verb s fro m othe r  cluster s a s i t 
share s wit h verb s fro m it s ow n cluster .  Thus ,  instea d o f  bein g 
organized ,  lik e concret e noun s int o well-define d hierarchies , 
verb s i n th e menta l  lexico n for m a  matri x lik e structure . 
Whil e admittin g difference s betwee n th e organizatio n o f  ver b 
and nou n lexicons ,  th e cluste r  vie w claim s tha t  verb s for m 
hierarchicall y organize d cluster s tha t  resembl e nou n 
hierarchie s i n man y ways .  W e repor t  on e stud y tha t  extend s 
researc h o n similarit y o f  noun s t o verb s i n orde r  t o she d ligh t 
on thes e accounts .  Subject s wer e presente d wit h pair s o f  verb s 
and aske d t o lis t  thei r  commonalitie s o r  differences .  Th e 
obtaine d pattern s o f  commonalities ,  alignabl e an d 
nonalignabl e difference s ar e simila r  t o th e pattern s obtaine d 
fo r  hierarchie s o f  noun s an d ar e consisten t  wit h th e cluste r 
vie w o f  ver b organization . 

Recen t  year s hav e witnesse d a n increas e i n interes t  i n th e 
developmen t  an d organizatio n o f  th e menta l  lexico n fo r 
verbs .  Issue s tha t  hav e draw n considerabl e attentio n includ e 
th e wa y earl y verb s ar e acquired,(Tomasell o &  Merriman , 
1995) ,  th e degeneratio n cause d b y neurologica l  traum a 
(McCarth y &  Warrington ,  1994) ,  an d th e organizatio n o f 
verb s i n th e lexico n (Cruse ,  1986 ;  Talmy ,  1985) . 

I n thi s pape r  w e addres s th e issu e o f  th e semanti c 
organizatio n o f  verb s i n th e menta l  lexicon .  I t  ha s bee n 
k n o w n fo r  mor e tha n tw o decade s tha t  verbs ,  unlik e noun s 
d o no t  appea r  t o b e organize d int o elaborate ,  tree-lik e 
hierarchies ,  bu t  rathe r  see m t o for m cluster s o f  semanticall y 
clos e item s (Miller ,  1972) .  Howeve r ,  th e individua l 
m e m b e rs o f  a  particula r  cluste r  ca n hav e connection s no t 
onl y wit h othe r  member s o f  th e sam e cluster ,  bu t  als o wit h 
members fro m relativel y distan t  clusters ,  thu s formin g web -
lik e structures .  Thes e tw o aspect s o f  verb s hav e le d t o tw o 
distinc t  proposal s abou t  th e structur e o f  th e ver b lexicon :  th e 
matri x vie w an d th e hierarchica l  vie w 

T h e matri x vie w claim s tha t  verb s hav e s o m a n y 
connection s t o verb s fro m cluster s othe r  tha n thei r  own ,  tha t 
i t  i s  bette r  t o conceptualize  verb s as  bein g organize d i n a 
matrix ,  rathe r  tha n i n a  hierarch y (Huttenloche r  &  Lui , 
1979) .  Accordin g t o thi s view ,  "th e rati o o f  feature s a  ver b 
share s wit h othe r  verb s withi n it s field  i n relatio n t o th e 

feature s i t  share s wit h verb s fro m othe r  fields  i s no t  a s larg e 
as  i t  i s  fo r  concret e nouns .  I n short ,  certai n importan t 
feature s o f  ver b meanin g (semanti c field,  manner ,  intention , 
an d numbe r  an d typ e o f  arguments )  ar e relativel y 
uncorrected ,  resultin g i n a  matrix-lik e organizatio n o f 
unordere d meanin g elements." .  (Huttenloche r  &  Lui ,  1979 , 
p.  155) .  Simila r  assertion s wer e pu t  fort h b y researcher s 
studyin g th e acquisitio n o f  th e rol e argumen t  structur e an d 
th e semantic s o f  interpersona l  verb s (Au ,  1986) . 

I n contrast ,  th e hierarchica l  vie w state s tha t  verb s ar e 
indee d organize d int o hierarchie s bu t  that ,  compare d t o nou n 
hierarchies ,  thes e hierarchie s "ten d t o hav e a  m u c h mor e 
shallow ,  bush y structure ;  i n mos t  cases ,  th e numbe r  o f 
hierarchica l  level s doe s no t  excee d four. "  (Mille r  & 
Fellbaum ,  1991 ,  p .  217) .  O n thi s view ,  a  majo r  organizin g 
principl e underlyin g ver b hierarchie s i s  t roponym y -  a 
specia l  kin d o f  hyponymy .  I n nou n hierarchie s individua l 
noun s ar e connecte d vi a hyponymy ,  a n asymmetri c an d 
transitiv e relation ,  familiarl y know n a s th e IS A relation .  Tha t 
is ,  nou n x  i s a  hypony m o f  nou n y  i f  th e statemen t  'A n x  i s a 
y'  i s  tru e (e.g. ,  A  robi n i s a  hypony m o f  a  bir d becaus e th e 
sentenc e ' A robi n i s a  bird '  i s  true.) .  However ,  thi s tes t 
sentenc e fo r  hyponym y i s awkwar d whe n applie d t o verb s 
(o r  eve n gerund s forme d fro m verbs) .  Fo r  example ,  th e 
sentenc e 'T o strol l  i s  a  kin d o f  t o walk. '  i s  awkward , 
suggestin g tha t  th e sentenc e fram e fo r  testin g hyponym y 
betwee n verb s mus t  b e modified .  On e modificatio n tha t  ha s 
bee n use d i s t o recas t  th e relatio n betwee n verb s i n term s o f 
anothe r  aspec t  o f  th e verb s lik e manne r  (e.g. ,  'T o V I  i s t o 
V 2 i n som e manner. '  a s i n 'T o strol l  i s  t o wal k slowly.') . 
Thi s kin d o f  hyponym y i s calle d troponymy .  I t  ca n b e base d 
on a  variet y o f  semanti c component s o f  a  ver b includin g 
manner ,  cause ,  speed ,  medium ,  degre e o f  forc e an d s o o n 
(Mille r  &  Fellbaum ,  1991) . 

Similarity within and across Hierarchies 

In this paper, we suggest that research on the similarity of 
noun s i n taxonomi c hierarchie s ca n b e extende d t o examin e 
th e matri x an d cluste r  view s o f  ver b organization .  I n orde r 
t o m a k e thi s proposal ,  w e mus t  firs t  briefl y describ e 
researc h o n th e structura l  alignmen t  vie w o f  similarity ,  an d 
it s applicatio n t o taxonomi c hierarchie s i n nouns . 

Th e structura l  alignmen t  vie w o f  similarity ,  whic h i s 
derive d fro m researc h o n analogica l  reasonin g (Centner , 
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1983 ,  1989 ;  Holyoa k &  Thagard ,  1989) ,  suggest s tha t 
similarit y comparison s ar e wel l  characterize d a s th e 
alignmen t  o f  structure d relationa l  representations .  Thi s vie w 
suggest s tha t  comparison s o f  pair s o f  item s yiel d 
commonalitie s an d tw o type s o f  difference s -  thos e tha t  ar e 
relate d t o commonalitie s (calle d alignabl e differences) ,  an d 
thos e unrelate d t o commonalitie s (calle d nonalignabl e 
differences )  (Ma rkma n &  Centner ,  1993 ,  1996) .  Fo r 
example ,  i n th e compariso n o f  a  ca r  an d a  motorcycle ,  th e 
fac t  tha t  bot h hav e wheel s i s a  commonality ,  th e fac t  tha t 
eac h ha s differen t  number s o f  wheel s i s a n alignabl e 
difference ,  an d th e fac t  tha t  a  ca r  ha s windshiel d wiper s bu t 
a motorcycl e doe s no t  i s a  nonalignabl e difference . 

The structura l  alignmen t  approac h wa s applie d t o th e wel l 
know n findin g tha t  th e middl e leve l  o f  taxonomi c 
hierarchie s (e.g. ,  car )  i s  privilege d ove r  mor e abstrac t 
categorie s (i.e. ,  superordinates )  an d mor e specifi c  categorie s 
(i.e. ,  subordinates )  i n a  variet y o f  tasks .  A  c o m m o n 
explanatio n o f  basi c leve l  superiorit y i s th e differentiatio n 
view ,  whic h suggest s tha t  basi c leve l  categorie s hav e bot h a 
hig h leve l  o f  within-categor y similarit y an d a  hig h leve l  o f 
between-categor y dissimilarity .  F ro m th e perspectiv e o f 
structura l  alignment ,  thi s explanatio n i s underspecified , 
becaus e i t  doe s no t  stat e whethe r  th e hig h degre e o f 
dissimilarit y betwee n categorie s i s a  functio n o f  pair s o f 
contrastin g basi c leve l  categorie s havin g fe w commonalitie s 
or  pair s o f  contrastin g basi c leve l  categorie s havin g man y 
alignabl e differences . 

Markman an d Wisniewsk i  (1997 )  examine d thi s issu e b y 
havin g peopl e lis t  th e commonalitie s an d difference s o f 
pair s o f  basi c leve l  categorie s fro m th e sam e superordinate , 
as wel l  a s pair s o f  basi c leve l  categorie s fro m differen t 
superordinate s an d pair s o f  superordinates .  The y foun d tha t 
peopl e ca n lis t  m a n y commonalitie s an d alignabl e 
difference s fo r  basi c leve l  categorie s fro m th e sam e 
superordinate ,  bu t  fe w commonalitie s o r  alignabl e 
difference s fo r  pair s o f  basi c leve l  categorie s fro m differen t 
superordinate s o r  fro m differen t  superordinates .  Thi s finding 
suggest s tha t  pair s o f  contrastin g categorie s fro m withi n a 
superordinat e exhibi t  a  qualitativel y differen t  patter n o f 
dissimilarit y tha n d o pair s o f  categorie s fro m differen t 
superordinates . 

Thi s approac h ca n b e profitabl y applie d t o comparison s o f 
ver b pair s i n orde r  t o distinguis h betwee n th e matri x an d 
cluste r  view s o f  ver b organization .  A n extrem e matrix-base d 
vie w o f  ver b organizatio n suggest s tha t  a  ver b share s a s 
many feature s wit h verb s withi n it s semanti c cluste r  a s i t 
doe s wit h verb s fro m othe r  clusters .  I n contrast ,  a 
hierarchica l  vie w suggest s tha t  tw o verb s tha t  ar e troponym s 
of  th e sam e superordinat e wil l  yiel d man y commonalitie s 
and alignabl e differences ,  jus t  lik e pair s o f  basi c leve l 
categorie s tha t  ar e hyponym s o f  th e sam e superordinate .  O n 
thi s view ,  a  ver b ha s m u c h mor e i n c o m m o n wit h verb s 
fro m th e sam e cluste r  (bot h fro m th e sam e leve l  an d fro m 
differen t  hierarchica l  levels )  tha n wit h verb s fro m othe r 
cluster s (hierarchies) . 

I n th e stud y w e presen t  here ,  participant s liste d th e 
commonalitie s o r  difference s o f  a  variet y o f  ver b pairs .  Th e 
verb s wer e draw n fro m differen t  hierarchicall y organize d 
cluster s generate d fro m troponymi c hierarchie s i n WordNe t 

(Miller ,  1990) .  I n thi s study ,  w e use d superordinat e verb s a s 
wel l  a s midleve l  verb s tha t  ar e troponym s o f  th e 
superordinates .  I n a  desig n analogou s t o th e on e use d b y 
M a r k m a n an d Wisniewsk i  (1997) ,  participant s sa w five 
differen t  type s o f  ver b pairs :  Pair s o f  superordinates ,  pair s o f 
midleve l  verb s tha t  ar e t roponym s o f  th e s a m e 
superordinate ,  pair s o f  midleve l  verb s tha t  ar e troponym s o f 
differen t  superordinates ,  a  superordinat e an d on e o f  it s 
troponyms ,  an d a  superordinat e paire d wit h a  tropony m o f  a 
differen t  superordinate . 

I f  th e matri x vie w i s correc t  the n ther e wil l  b e n o 
significan t  difference s i n th e patter n o f  commonalities , 
alignabl e an d nonalignabl e difference s liste d a s a  functio n o f 
th e typ e o f  pair .  I n contrast ,  o n th e hierarchica l  vie w ther e 
shoul d b e a  patter n o f  result s analogou s t o tha t  obtaine d b y 
M a r k m a n an d Wisniewsk i  (1997) .  I n particular ,  pair s o f 
superordinates ,  pair s o f  midleve l  categorie s tha t  ar e 
troponym s o f  differen t  superordinate s an d superordinate s 
paire d wit h troponym s o f  differen t  superordinate s shoul d 
yiel d fe w commonalities ,  fe w alignabl e difference s an d 
relativel y man y nonalignabl e differences .  I n contrast ,  pair s 
of  midleve l  categorie s tha t  ar e troponym s o f  on e 
superordinate ,  an d superordinate s paire d wit h thei r  o w n 
troponym s shoul d yiel d m a n y commonalities ,  m a n y 
alignabl e difference s an d fe w nonalignabl e differences . 

E x p e r i m e n t 

M e t h o d 

Participants .  Participant s wer e 7 2 m e m b e r s o f  th e 
Columbi a Universit y community .  Sevent y on e peopl e wer e 
pai d fo r  thei r  participation ,  an d on e perso n receive d cours e 
credit . 

Materials. The stimuli were composed from 12 
superordinat e ver b categorie s an d 2  midleve l  categorie s tha t 
wer e troponym s o f  eac h superordinate ,  fo r  a  tota l  o f  2 4 
midleve l  verbs .  Thes e superordinate s an d troponym s wer e 
take n fro m WordNe t  (Miller ,  1990) .  Tabl e 1  show s th e 
verb s tha t  wer e use d i n thi s experiment . 

Table 1: Superordinate categories and their troponyms 

Superordinate s 

t o communicat e 
t o damag e 
t o decreas e 
t o destro y 
t o fee l 
t o gro w 
t o inges t 
t o m o v e 
t o protec t 
t o remov e 
t o strik e 

t o transpor t 

Troponym s 
t o talk ,  t o writ e 
t o break ,  t o b u m 
t o shorten ,  t o shrin k 
t o raze ,  t o wip e ou t 
t o look ,  t o se e 
t o develop ,  t o ris e 
t o drink ,  t o ea t 
t o run ,  t o wal k 
t o cover ,  t o guar d 
t o peel ,  t o tak e of f 
t o hit ,  t o sla p 
t o bring ,  t o carr y 
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Eac h subjec t  sa w 1 8 pair s o f  verbs .  Th e pair s wer e 
constructe d i n th e followin g way .  Si x o f  th e superordinat e 
verb s wer e paire d togethe r  yieldin g 3  Super-Supe r  pairs . 
Thre e o f  th e remainin g si x superordinate s wer e paire d wit h 
on e o f  thei r  troponym s yieldin g 3  Super-Midleve l  (same ) 
pairs .  T h e las t  thre e superordinate s wer e paire d wit h 
troponym s fro m othe r  superordinate s yieldin g 3  Super -
T ropony m (different )  pairs .  Th e remainin g midleve l  verb s 
wer e paire d a m o n g themselve s i n th e followin g fashion . 
Thre e troponym s o f  a  superordinat e wer e paire d wit h th e 
othe r  thre e troponym s fro m th e sam e superordinat e yieldin g 
3 Midlevel-Midleve l  (same )  pairs .  Th e remainin g 1 2 
midleve l  verb s wer e randoml y paire d yieldin g 6  Midlevel -
Midleve l  (different )  pairs .  Thi s procedur e wa s repeate d 
thre e time s resultin g i n 3  differen t  set s o f  stimuli.' .  Eac h se t 
was give n t o 2 4 subjects .  Fo r  an y give n pai r  o f  stimuli ,  hal f 
of  th e participant s liste d commonalitie s an d hal f  liste d 
differences . 

A bookle t  containin g on e complet e se t  o f  stimul i  wa s 
constructe d fo r  ever y subject .  O n e stimulu s pai r  wa s place d 
on th e to p o f  eac h bookle t  pag e alon g wit h instruction s t o 
lis t  commonalitie s o r  difference s fo r  tha t  pair .  Hal f  o f  th e 
task s i n eac h bookle t  require d listin g commonalitie s an d hal f 
require d listin g differences .  Thus ,  tw o subject s wer e neede d 
fo r  on e complet e ru n -  on e t o lis t  commonalitie s o f  a  pair , 
and th e othe r  t o lis t  differences .  Th e orde r  o f  page s wa s 
randomize d fo r  eac h subject . 

Procedure. Subjects were given booklets and were 
instructe d t o writ e d o w n eithe r  th e commonalitie s o r  th e 
difference s o f  eac h pair .  The y wer e allowe d t o procee d a t 
thei r  o w n pace .  Th e tas k too k approximatel y 3 0 minute s t o 
complete . 

Scoring. The data were scored by the first author using a 
procedur e an d operationa l  definition s simila r  t o thos e use d 
by M a r k m a n an d Wisniewsk i  (1997 )  an d M a r k m a n an d 
Centne r  (1993) . 

Eac h characteristi c tha t  subject s liste d a s tru e o f  bot h 
verb s wa s counte d a s on e commonalit y (e.g. ,  fo r  verb s t o 
wal k an d t o ru n 'Bot h ar e active. '  o r  'Bot h ar e form s o f 
m o v e m e n t . ' ) .  H o w e v e r ,  commonalit ie s reflectin g 
grammatica l  (e.g. ,  'Bot h ar e sometime s transitive.' )  o r 
lexica l  characteristic s (e.g. ,  'Bot h begi n wit h a  consonant.' ) 
wer e no t  counted . 

O ne alignabl e differenc e wa s counte d fo r  ever y instanc e 
wher e a  subjec t  attribute d differen t  value s alon g a  c o m m o n 
aspec t  t o verb s fro m on e pai r  (e.g. ,  'T o ru n i s faste r  tha n t o 
walk. '  o r  'T o ru n i s fas t  an d t o wal k i s slow. '  o r  'T o ru n i s 
fas t  an d t o wal k i s no t  [fast].') .  However ,  'T o ru n i s fast. ' 
withou t  an y referenc e t o th e othe r  ver b wa s considere d a 
nonalignabl e difference ,  a s wa s an y othe r  differenc e tha t 
coul d no t  b e classifie d a s alignable . 

O ne associatio n wa s counte d fo r  ever y instanc e i n whic h 
subject s mad e u p a  sentenc e statin g som e causal ,  o r  other , 
relatio n betwee n th e verb s withou t  actuall y sayin g anythin g 
abou t  thei r  semanti c relation s (e.g. ,  fo r  th e verb s t o ru n an d 
t o damage ,  'I f  yo u ru n to o m u c h yo u ca n damag e you r 
joints.' ) 

T o asses s reliabilit y  o f  th e scoring ,  a  representativ e subse t 
of  th e dat a wa s score d b y a  naiv e rater .  Th e interrate r 
agreemen t  wa s 8 3 % .  Mos t  o f  th e disagreement s involve d 
alignabl e difference s tha t  wer e mistakenl y calle d 
commonalitie s b y on e o f  th e raters . 

Results 

Item analyses were done on the data. The results are 
consisten t  wit h th e proposa l  tha t  verb s ar e organize d int o 
hierarchies .  Figur e 1  show s th e mea n liste d commonalitie s 
( C O M M ),  alignabl e difference s ( A D )  an d nonalignabl e 
difference s ( N A D )  a s a  functio n o f  compariso n type . 

Lookin g first  a t  th e commonalities ,  a  on e wa y A N O V A 
reveale d significan t  difference s betwee n conditions , 
F(4 ,  49 )  =  7.34 ,  p<.0\ .  Consisten t  wit h th e hierarchica l 
view ,  Super-Midleve l  (same )  pair s yielde d significantl y 
mor e commonalitie s tha n Super-Supe r  pairs ,  f(16 )  =  3.38 , 
p<.05p -  mor e tha n Super-Midleve l  (different )  pairs , 
/(16 )  =  5.51 ,  /7<.01 ,  an d mor e tha n Midlevel-Midleve l 
(different )  pairs ,  f(25 )  =  3.96 ,  /?<.05 .  Similarly ,  Midlevel -
Midleve l  (same )  pair s elicite d significantl y mor e 
commonalitie s tha n Super-Midleve l  (different )  pairs , 
r(16 )  =  3.36,/7<.05 . 

Surprisingly ,  a  on e wa y A N O V A fo r  th e mea n numbe r  o f 
liste d alignabl e difference s w a s no t  significant , 
F(4 ,  49 )  =  1.59 ,  /7>.10 .  However ,  th e contras t  tha t  i s  mos t 
relevan t  fro m th e structura l  alignmen t  poin t  o f  vie w yielde d 
a significan t  difference .  Midlevel-Midleve l  (same )  pair s 
elicite d significantl y mor e alignabl e difference s tha n Super -
Super  pairs ,  r(16 )  =  2.01 ,  p<.Q5 .  Thi s finding  i s importan t 
becaus e i t  corroborate s th e clai m tha t  th e representationa l 
structure s o f  verb s fro m withi n th e sam e hierarch y hav e 
m u ch mor e i n c o m m o n tha n th e representationa l  structure s 
of  verb s fro m differen t  hierarchies. ^ 

Significan t  difference s wer e foun d i n th e mea n numbe r  o f 
nonalignabl e difference s liste d fo r  th e comparison s i n thi s 
study ,  F(4 ,  49 )  =  3.82 ,  ;7<.01 .  Overall ,  th e patter n o f  liste d 
nonalignabl e difference s wa s th e opposit e o f  tha t  obtaine d 

'  However ,  th e compositio n o f  th e subsequen t  set s wa s partiall y 
determine d b y th e compositio n o f  th e first  set .  If ,  fo r  example ,  a 
ver b wa s i n a  Super-Supe r  pai r  i n th e first  set ,  i t  wa s i n th e Super -
Midleve l  (same )  pai r  i n th e second ,  an d i n th e Super-Midleve l 
(different )  i n th e third .  Th e sam e approac h wa s use d fo r  pair s o f 
midleve l  verb s a s well . 

^Th e alph a level s fo r  al l  post-ho c test s ar e correcte d usin g th e 
Bonferron i  adjustment . 

•̂ A t  th e mor e genera l  level ,  th e structura l  alignmen t  vie w i s 
supporte d b y th e pattern s o f  correlation s tha t  w e obtained .  Ther e 
was a  significan t  positiv e correlatio n betwee n th e numbe r  o f  liste d 
commonalitie s an d th e numbe r  o f  alignabl e difference s 
(r(52 )  =  0.41 ,  /?<.01 )  an d a  significan t  negativ e correlatio n betwee n 
commonalitie s an d nonalignabl e difference s (r(52 )  =  -0.39 ,  p<.01) . 
I n addition ,  ther e wa s a  significan t  negativ e correlatio n betwee n 
commonalitie s an d association s (r(52 )  =-0.57 ,  p<.Q\) .  an d a 
significan t  negativ e correlatio n betwee n alignabl e difference s an d 
association s (r{51 )  =  -0.27 ,  p<.05) .  I n contras t  correlation s 
betwee n nonalignabl e difference s wit h eithe r  alignabl e difference s 
or  association s wer e nonsignificant . 
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fo r  th e commonalitie s an d alignabl e difference s -  Super -
Super  pair s elicite d significantl y mor e nonalignabl e 
difference s tha n di d Super-Midleve l  (same )  pairs , 
r(16 )  =  3.02,/7<.05 ,  an d Super-Midleve l  (different )  piiir. s 

2. 5 T 

CO CO 

Pai r  T y p e 

.  .  .  .  1 
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Figur e 1 :  Grap h o f  mea n numbe r  o f  Commonalities , 
Alignabl e Difference s an d Nonalignabl e Difference s liste d 
i n Experimen t  1 .  I n Pai r  Type ,  S  stand s fo r  Superordinat e 

and M stand s fo r  Midlevel. ^ 

'̂ Fo r  sticklers ,  thi s grap h shoul d b e a  ba r  graph ,  becaus e pai r 
typ e i s  no t  continuous .  However ,  th e patte m o f  dat a i s easie r  t o se e 
thi s  way ,  an d s o w e hav e use d a  lin e grap h here . 

elicite d mor e nonalignabl e difference s tha n Super-Midleve l 
(same )  pairs ,  t(\6 )  =  2.91 ,  /j<.05 .  Bot h finding s sugges t  tha t 
th e menta l  representation s o f  verb s fro m differen t  cluster s 
hav e ver y littl e i n common ,  makin g i t  ver y difficul t  fo r  the m 
t o b e compare d i n a  wa y tha t  give s ris e t o commonalitie s 
and alignabl e differences .  Thi s findin g i s analogou s t o th e 
one obtaine d fo r  nou n hierarchie s (Markma n &  Wisniewski , 
1997) ,  furthe r  supportin g a  cluste r  vie w o f  ver b 
organization . 

The relativ e importanc e o f  alignabl e an d nonalignabl e 
difference s fo r  comparison s withi n an d betwee n hierarchie s 
ca n b e see n i n a n analysi s o f  th e proportio n o f  liste d 
difference s tha t  wer e alignabl e differences .  Thi s analysi s i s 
show n i n Tabl e 2 .  A  on e wa y A N O V A o n thes e dat a 
reveale d significan t  difference s betwee n conditions , 
F(4,49 )  =  4.43 ,  p<.05 .  Post-ho c analyse s reveale d tha t 
subject s liste d significantl y mor e alignabl e difference s fo r 
Super-Midleve l  (same )  pair s tha n fo r  Super-Supe r  pairs , 
/(16 )  =  2.89 ,  p<.05 ,  an d mor e alignabl e difference s fo r 
Midlevel-Midleve l  (same )  pair s tha n fo r  Super-Supe r  pairs , 
f(16 )  =  2.99,p<.05 . 

Table 2: The means and standard deviations of, associations 
and proportion s o f  alignabl e difference s liste d i n th e 

experiment . 

Conditio n 

Super-Supe r 

Super-Midleve l 
(different ) 
Midlevel-Midleve l 
(different ) 
Super-Midleve l  (same ) 

Midlevel-Midleve l 
(same ) 

Association s 

0.4 2 
(0.25 ) 
0.4 8 
(0.31 ) 
0.3 4 
(0.26 ) 
0.0 8 
(0.11 ) 
0.1 9 
(0.28 ) 

Proportio n o f 
Alignabl e 
Difference s 
0.7 0 
(0.14 ) 
0.7 4 
(0.10 ) 
0.7 2 
(0.15 ) 
0.8 6 
(0.10 ) 
0.8 7 
(0.10 ) 

Previou s researc h o n similarit y ha s suggeste d tha t  peopl e 
ofte n confus e similarit y an d association .  (Basso k &  Medin , 
1997) .  Consisten t  wit h tha t  finding ,  peopl e ofte n liste d 
association s betwee n verbs .  A s show n i n Tabl e 2  tha t 
tendenc y wa s particularl y prevalen t  fo r  th e pair s fro m 
differen t  hierarchies . 

The distributio n o f  association s closel y resemble d th e 
distributio n o f  nonalignabl e differences .  Subjec t  liste d 
significantl y mor e association s fo r  Super-Supe r  pair s tha n 
fo r  Super-Midleve l  (same )  pairs ,  f(16 )  =  3.69 ,  p<.0\ ,  an d 
mor e association s fo r  Super-Midleve l  (different )  pair s tha n 
fo r  Super-Midleve l  (same )  pairs ,  r(16 )  =  3.60,p<.01 . 

I n summary ,  pair s o f  verb s fro m th e sam e hierarch y yiel d 
significantl y mor e commonalitie s tha n verb s fro m differen t 
hierarchies .  Th e sam e patter n o f  dat a wa s eviden t  fo r 
alignabl e differences ,  bu t  th e difference s betwee n condition s 
wer e no t  a s larg e a s the y wer e fo r  commonalitie s ( a patte m 
tha t  i s als o tru e o f  nouns) .  Finally ,  th e opposit e patter n wa s 
obtaine d fo r  nonalignabl e difference s an d associations—fe w 
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wer e liste d fo r  pair s fro m th e sam e hierarchy ,  an d man y 
wer e liste d fo r  pair s fro m differen t  hierarchies . 

Discussion 

Th e result s o f  thi s stud y ar e consisten t  wit h th e ide a tha t 
verb s ar e organize d int o hierarchie s b y troponymi c relations . 

Th e larg e numbe r  o f  commonalitie s an d alignabl e 
difference s tha t  subject s liste d fo r  withi n hierarch y pair s 
indicat e tha t  thos e verb s shar e a  c o m m o n representationa l 
structure .  I n contrast ,  th e larg e numbe r  o f  nonalignabl e 
difference s an d association s tha t  subject s liste d fo r  betwee n 
hierarch y comparisons ,  suggest s tha t  verb s fro m differen t 
hierarchie s d o no t  hav e a  c o m m o n representationa l 
structure ,  bu t  rathe r  tha t  th e representation s o f  verb s fro m 
differen t  hierarchie s hav e structure s tha t  ar e no t  alignable . 
Thes e result s ar e consisten t  wit h dat a fro m noun s suggestin g 
tha t  noun s tha t  ar e hyponym s o f  a  c o m m o n superordinat e 
hav e simila r  representationa l  structure s an d tha t  noun s tha t 
c o me fro m differen t  superordinate s hav e nonalignabl e 
representationa l  structures . 

T o demonstrat e th e stron g consistenc y o f  th e dat a wit h th e 
prediction s o f  th e hierarchica l  vie w o f  ver b organization ,  w e 
examine d th e difference s betwee n condition s fo r  whic h th e 
hierarchica l  vie w m a d e predictions .  I n particular ,  th e 
hierarchica l  vie w predict s tha t  ever y conditio n tha t  involve s 
tw o troponym s o f  di e sam e superordinat e o r  a  superordinat e 
and on e o f  it s  troponym s shoul d hav e (o n average )  mor e 
liste d commonalitie s an d alignabl e difference s an d fewe r 
nonalignabl e difference s tha n an y conditio n involvin g verb s 
fro m differen t  superordinates .  Ther e ar e si x suc h 
comparison s fo r  eac h dependen t  variabl e (commonalities , 
alignabl e difference s an d nonalignabl e differences )  makin g 
a tota l  o f  1 8 comparisons .  Consisten t  wit h th e hierarchica l 
view ,  al l  1 8 o f  thes e comparison s ar e i n th e predicte d 
direction .  Thi s patter n o f  dat a i s inconsisten t  wit h wha t 
woul d b e expecte d o n a  matri x view ,  whic h woul d predic t 
no consisten t  difference s betwee n th e withi n an d acros s 
hierarch y pairs . 

Furthe r  suppor t  fo r  thi s conclusio n come s fro m th e result s 
of  anothe r  stud y i n whic h w e aske d subject s t o giv e 
similarit y rating s fo r  pair s o f  verbs .  There ,  Super-Midleve l 
(same )  pair s an d Midlevel-Midleve l  (same )  pair s receive d 
significantl y highe r  similarit y rating s tha n Super-Super , 
Super-Midleve l  (different) ,  an d Midlevel-Midleve l 
(different) ,  pairs .  Moreover ,  Super-Midleve l  (same )  wer e 
rate d a s significantl y mor e simila r  tha n Midlevel-Midleve l 
(same )  pairs ,  suggestin g tha t  Superordinat e verb s m a y 
occup y mor e centra l  position s withi n ver b clusters .  Thi s 
findin g i s i n agreemen t  wit h result s o f  researc h o n semanti c 
distanc e an d semanti c relation s o f  concret e noun s (Rips , 
Shobe n &  Smith ,  1973) . 

I n additio n t o providin g suppor t  fo r  a  hierarchica l 
organizatio n o f  verbs ,  dat a fro m th e curren t  stud y provide d 
evidenc e tha t  association s betwee n word s ofte n ente r  int o 
similarit y tasks .  Previou s researc h ha s show n tha t  similarit y 
judgment s ca n b e affecte d b y th e presenc e o f  stron g 
association s betwee n word s (Basso k &  Medin ,  1997) .  Th e 
result s o f  th e presen t  studie s sugges t  tha t  association s ar e 
most  likel y t o b e liste d fo r  dissimila r  pair s tha t  hav e fe w 
commonalities .  I t  i s possibl e tha t  similarit y seek s som e kin d 

of  relationshi p betwee n a  pair ,  favorin g commonalitie s an d 
difference s ove r  othe r  relationships .  I n th e absenc e o f  an y 
goo d commonalitie s an d alignabl e difference s (o r  i n th e 
presenc e o f  particularl y stron g associations )  association s 
may com e t o pla y a  stron g rol e i n perceive d similarity . 

So far ,  w e hav e interprete d tha t  dat a a s suppor t  fo r  a 
hierarchicall y organize d lexico n fo r  verbs .  However ,  w e 
canno t  rul e ou t  th e possibilit y  tha t  verb s ar e no t  organize d 
int o stric t  hierarchies ,  bu t  rathe r  for m cluster s o r  semanti c 
fields .  Bot h view s predic t  tha t  mor e commonalitie s an d 
alignabl e difference s wil l  b e liste d fo r  within-cluste r 
comparison s tha n fo r  between-cluste r  comparisons .  Further , 
bot h view s predic t  mor e nonalignabl e difference s fo r 
between-cluste r  comparison s tha n fo r  within-cluste r 
comparisons .  S o m e indicatio n tha t  verb s ar e organize d int o 
cluster s rathe r  tha n hierarchie s come s fro m a  dissimilarit y 
betwee n th e presen t  result s an d thos e fro m previou s researc h 
on taxonomi c hierarchie s i n noun s ( M a r k m a n & 
Wisniewski ,  1997) .  I n on e stud y wit h nou n pairs ,  peopl e 
foun d i t  awkwar d an d difficul t  t o lis t  th e difference s 
betwee n noun s an d thei r  superordinate s (e.g. ,  t o lis t  th e 
difference s betwee n a  robi n an d a  bird) .  I n contrast ,  th e 
participant s i n ou r  stud y ha d n o difficult y listin g th e 
difference s o f  superordinate s an d thei r  troponyms .  Indeed , 
th e result s fo r  thes e pair s wer e abou t  th e sam e a s fo r 
comparison s o f  tw o troponym s o f  th e sam e superordinate . 

Ther e i s anothe r  differenc e betwee n noun s an d verb s tha t 
i s  eviden t  fro m thes e data .  O n average ,  subject s liste d onl y 
hal f  a s man y commonalitie s an d difference s fo r  verbs , 
compare d t o th e result s fro m M a r k m a n an d Wisniewsk i 
(1997 )  stud y o n noun s (se e als o M a r k m a n &  Gentner , 
1993) .  Thi s findin g i s i n agreemen t  wit h th e clai m tha t 
noun s hav e a  dens e interna l  structure ,  wherea s verb s hav e a 
relativel y spars e on e (Gentner ,  1981) .  Thi s proposa l  agree s 
wit h th e findin g tha t  commonalit y an d differenc e listing s o f 
abstrac t  concept s (lik e honest y an d trust) ,  whic h probabl y 
hav e spars e interna l  representations ,  als o giv e ris e t o fe w 
liste d propertie s (Markma n &  Gentner ,  1993) . 

Give n tha t  th e commonalit y an d differenc e listing s o n 
verb s di d no t  yiel d man y propertie s relativ e t o wha t  i s 
obtaine d fo r  comparison s o f  nouns ,  i t  i s  wort h speculatin g 
abou t  th e rol e o f  compariso n i n ver b acquisitio n an d 
processing .  Fo r  nouns ,  compariso n seem s t o b e a n importan t 
operation .  N e w noun s m a y b e compare d t o existin g noun s 
durin g acquisition .  I n contrast ,  compariso n m a y b e les s 
centra l  i n th e processin g o f  verbs .  Th e functio n o f  a  ver b i n 
a sentenc e i s t o bin d togethe r  th e object s vi a externa l 
relationa l  connection s rathe r  tha n focusin g o n relation s tha t 
hol d betwee n propertie s o f  th e ver b itself .  I n contrast ,  noun s 
manifes t  m a n y interna l  relationa l  connection s an d fe w 
externa l  relationa l  connection s (se e als o Gentner ,  1981) . 
Nonetheless ,  compariso n i s no t  irrelevan t  fo r  verbs .  Verb s 
ofte n provid e semanti c contrast s wit h othe r  verb s tha t  coul d 
hav e bee n use d i n th e sam e sentence .  Fo r  example ,  th e 
meanin g o f  t o jo g i s t o ru n slowly .  Th e contrast s suggeste d 
by thes e verb s m a y involv e implici t  comparisons . 

I n conclusio n th e methodolog y use d i n thi s stud y allowe d 
us t o gai n insigh t  int o th e structur e o f  menta l  representation s 
fo r  verbs .  Thi s stud y support s th e clai m tha t  verb s ar e 
organize d int o semanti c cluster s i n whic h verb s withi n a 
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cluste r  hav e comparabl e representationa l  structures .  Mor e 
wor k i s require d t o determin e whethe r  ver b organizatio n i s 
bette r  describe d b y a  cluste r  vie w o r  a  hierarchica l  view . 
Thi s wor k mus t  focu s o n task s tha t  ar e mor e sensitiv e t o th e 
dynami c aspect s o f  lexica l  organizatio n lik e sentenc e 
verification . 
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