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O n Semanti c Decomposit io n o f  V e r b s 

Kari F. Wender 

an d 

U we Konerd in g 

Technisch e Universita t  Braunschwei g 

Theorie s o f  semanti c memor y propos e tha t  th e cor e meanin g o f  a  ver b ca n b e broke n dow n int o 
semanti c component s (e.g .  Gentner ,  1975 ;  Miller ,  1978 ;  Mille r  & :  Johnson-Laird ,  1976 ;  Schan k &  Abelson , 

1977) .  Howeve r  ,  ther e exist s som e controvers y abou t  th e psychologica l  realit y o f  thes e semanti c com -

ponents .  Th e questio n i s t o wha t  degre e decompositio n ha s t o tak e plac e wheneve r  a  perso n use s o r 

understand s a  verb . 

Two differing points of view can be distinguished on the problem of decomposition. These views 

correspon d t o th e processe s o f  analysi s an d synthesis .  Analysi s i s a  proces s o f  abstractio n whic h separate s 

out  part s o f  th e meanin g o f  on e particula r  word .  I n relate d word s simila r  part s ar e found .  A s a n example , 

th e notio n o f  possessio n i s a  componen t  o f  al l  H A V E verbs .  Th e hypothesi s o f  decompositio n i n th e sens e 

of  a n analyti c proces s doe s no t  necessaril y  impl y somethin g abou t  th e forma t  i n whic h th e meanin g o f  a 

ver b i s stored .  I t  merel y say s tha t  i t  i s  possibl e t o isolat e component s fro m th e meanin g o f  a  ver b tha t 

ar e als o foun d i n othe r  words .  I t  i s  lik e assertin g tha t  oa k tree s an d appl e tree s hav e leave s whic h ar e 

simila r  althoug h no t  identical .  Researc h b y Fillenbau m &  Rapopor t  (1971) ,  fo r  example ,  document s tha t 

peopl e ca n consistentl y carr y ou t  thi s proces s o f  analysis . 

Synthesis, on the other hand, is a process for combining elementary components into word mean-

ings .  Th e syste m start s ou t  wit h a  se t  o f  fundamenta l  component s whic h ar e combine d i n differen t  way s 

t o creat e th e differen t  meaning s o f  verbs .  Th e sam e componen t  i s alway s identica l  eve n i f  use d i n 

differen t  words .  I t  i s  lik e placin g identica l  psirt s int o differen t  cars ,  a s e.g .  batteries .  Thi s vie w o f  th e 

decompositio n hypothesi s i s foun d i n psychologica l  theorie s o f  semanti c memor y (e.g .  Gentner ,  1975 ; 

Grim m &  Engelkamp ,  1981 ;  Sanfor d &.  Garrod ,  1981) .  Th e vie w i s eve n mor e prevalen t  i n tex t  processin g 

system s o f  artificia l  intelligenc e (e.g .  Schan k &  Abelson ,  1977) . 

Several authors have argued against the hypothesis that the meaning of a verb is represented by a 

bundl e o f  independen t  components ,  amon g the m Fodor ,  Garrett ,  Walker ,  &  Parke s (1980) ,  Herman n 

(1976) ,  an d Kintsc h (1974 ,  1980) .  Th e presen t  pape r  summarize s experiment s tha t  suppor t  th e argument s 

of  thes e authors . 

In previous experiments we have already found some evidence against the synthetic version of 

decompositio n theor y (Wender ,  i n press) .  I n thes e experiment s subject s ha d t o decid e whethe r  th e mean -

in g o f  a  give n ver b containe d a  specifie d component .  Reactio n time s wer e measured .  Pair s o f  component s 

wer e use d i n whic h on e componen t  wa s include d i n th e other .  Fo r  example ,  INTENSIO N i s embedde d i n 

INTENSIONAL ACTIVITY ,  whe n properl y defined .  W e assum e tha t  searc h processe s should ,  i n princi -

ple ,  sta y th e sam e whe n differen t  verb s ar e searche d fo r  thes e components .  I t  wa s predicte d tha t  th e 

differenc e i n verificatio n time s betwee n embedde d an d embeddin g component s shoul d remai n constan t 

acros s differen t  verbs .  Thre e successiv e experiment s reveale d significan t  interaction s betwee n component s 

and verbs .  Tha t  is ,  th e differenc e i n verificatio n time s depende d o n th e particula r  ver b bein g judged . 

Assumin g tha t  th e searc h proces s i n memor y doe s no t  chang e it s natur e fro m ver b t o ver b i t  wa s con -

clude d tha t  th e structur e o f  th e embeddin g componen t  canno t  b e th e sam e i a differen t  verb s a s claime d 

by syntheti c decompositio n theories .  A s a n example ,  INTENSIONA L ACTIVIT Y i s no t  th e sam e i n th e 

ver b "steal "  a s i t  i s  i n th e ver b "buy" .  Th e presen t  stud y investigate s th e sam e proble m usin g a  differen t 
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methodology. 

Method 

The method of paired comparisons was used to scale the relative importance of one component 

wit h respec t  t o th e tota l  meanin g o f  a  verb .  Si x component s wer e defined :  GIVE ,  H A V E ,  T R A V E L , 

SPEED,  INTENSION ,  I N T E N S I O N A L ACTIVITY .  Subject s wer e first  give n a n explici t  definitio n o f  on e 

of  th e components .  The n the y wer e presente d wit h tw o verb s an d ha d t o decid e fo r  whic h o f  th e tw o th e 

relativ e importanc e o f  th e componen t  wa s greater .  Thre e set s o f  seve n verb s eac h wer e used .  Eac h se t 

was judge d wit h respec t  t o tw o components .  Thi s resulte d i n si x 7x 7 paire d compariso n matrices . 

Results 

First the matrices were searched for violations of stochastic transitivity. Results did not accord 

wit h th e predictions .  Stochasti c transitivit y wa s neve r  violate d i n th e wea k case ,  seldo m i n th e moderat e 

case ,  an d rarel y i n th e stron g case . 

In the next step we fitted a paired comparison model to the data. In this model the probability of 

choosin g ver b a  ove r  ver b b  whe n judgin g componen t  c  i s give n b y 

p(a>b/c) = 1 - (A-C) / ((A.C)+(A-B)) 

where A, B, and C are parameters corresponding to the "total amount of meaning" of a verb or a com-

ponent ,  respectively .  Whe n applie d separatel y t o th e si x paire d compariso n matrice s th e mode l  di d a 

fairl y  goo d job .  I t  ha d t o b e rejecte d i n onl y on e cas e o n th e S % leve l  o f  significanc e a s measure d b y a 

Mostelle r  goodness-of-fi t  test .  Thi s resul t  i s  take n a s evidenc e tha t  b y an d larg e th e verb s ma y b e 

represente d o n a  on e dimensiona l  scal e correspondin g t o th e judge d component .  Thi s i s i n accordanc e 

wit h decompositio n theory . 

Each set of verbs had been judged with respect to two different components. Within each pair of 

component s ther e wa s on e componen t  embedde d i n th e other .  Fo r  example ,  H A V E i s embedde d i n GIVE . 

Hence th e tw o scale s fo r  eac h pai r  o f  component s shoul d b e relate d i n a  simpl e fashion .  T o tes t  this ,  th e 

paire d compariso n mode l  wa s applie d simultaneousl y t o th e tw o correspondin g paire d compariso n 

matrices .  On e additiona l  paramete r  wa s include d i n th e mode l  whic h capture d th e differenc e i n relativ e 

importanc e o f  th e tw o judge d components .  Th e result s o f  th e Mostelle r  goodness-of-fi t  tes t  wer e clea r  cut . 

The Chi-squar e value s wer e 393. 7 fo r  th e ACTIVIT Y verbs ,  398. 4 fo r  th e T R A V E L verbs ,  an d 109. 1 fo r 

th e H A V E verb s wit h 2 9 degree s o f  freedo m i n eac h case .  Tha t  is ,  th e on e dimensiona l  mode l  ha d t o b e 

rejecte d fo r  al l  pair s o f  components . 

DlscusBlon 

We found that the separate paired comparison matrices were scalable in accordance with decom-

positio n theor y bu t  tha t  th e combine d matrice s wer e not .  Thi s i s regarde d a s evidenc e agains t  th e theory . 

I f  on e o f  tw o component s i s embedde d withi n th e othe r  the n th e differenc e i n relativ e importanc e shoul d 

remai n constan t  acros s differen t  verb s i n whic h bot h component s ar e included .  Thi s wa s no t  th e case .  W e 

sugges t  tha t  thi s occure d becaus e th e component s d o no t  hav e th e structur e tha t  i s  assume d b y syntheti c 

decompositio n theory .  Thi s i s based ,  o f  course ,  o n th e assumptio n tha t  judgementa l  processe s d o no t 

chang e fro m ver b t o verb . 

In conclusion we subscribe to the view of Bierwisch (1981) who distinguishes between a semantic 

and a  conceptua l  structur e i n memory .  Th e decompositio n int o semanti c component s i s perhap s a n essen -

tia l  par t  o f  th e semanti c structur e whic h contain s th e rule s o f  language .  I n th e conceptua l  structur e th e 

meaning s o f  word s ar e represente d i n a  Gestal t  lik e manner .  Thi s notio n resemble s menta l  model s a s dis -

cusse d b y Johnson-Lair d (1980) .  I t  mus t  b e admitted ,  o f  course ,  tha t  thi s notio n o f  a  conceptua l  structur e 
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has ye t  no t  bee n worke d ou t  t o an y satisfactor y degree .  Th e dat a o f  ou r  experiment s sugges t  tha t  th e 

decompositiona l  theory ,  a t  leas t  i n th e synthetica l  version ,  i s no t  ric h enoug h fo r  representin g th e meanin g 

of  verbs . 
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