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Symbo l i c ,  Statistical ,  a n d H u m a n V e r b Acquisitio n 

Pete r  Wiemer-Hasting s (pwmrhstn@memphis.edu ) 
Arthu r  C .  Graesse r  (a-graesser@memphis.edu ) 

Katj a Wiemer-Hasting s (kwiemer@cc.memphis.edu ) 
The Universit y  o f  Memphis ,  Departmen t  o f  Psychology ,  Memphi s T N 38152-640 0 

Childre n ten d t o acquir e ver b meaning s late r  tha n nou n 
meanings .  Intuitively ,  thi s i s no t  surprising .  W e associat e wit h 
verb s m u c h o f  th e relationa l  informatio n whic h bind s a  sen -
tenc e together .  Withou t  th e informatio n tha t  th e ver b provides , 
a learne r  shoul d hav e difficult y puttin g th e sentenc e together , 
m u ch les s figuring  ou t  wha t  th e ver b means .  Earlie r  wor k b y 
th e first  autho r  o n th e Camill e (Contextua l  Acquisitio n Mech -
anis m fo r  Incrementa l  Lexem e LEaming )  syste m (Hastings , 
1994 )  demonstrate d tha t  b y usin g semanti c constraint s o n hi -
erarchicall y structure d actio n concepts ,  alon g wit h exampl e 
sentence s containin g unknow n (undefined )  verbs ,  th e mean -
ing s o f  th e verb s ca n b e inferred ,  i n th e for m o f  mapping s 
betwee n th e verb s an d th e actio n concepts. '  Th e syste m per -
forme d fairl y  well ,  reachin g approximatel y 4 0 % precisio n an d 
2 0 % recall ,  b y takin g a n extrem e inductiv e approach ,  guess -
in g th e mos t  specifi c  (an d therefore ,  falsifiable )  meanin g fo r 
a give n example ,  an d relyin g o n late r  example s an d it s incre -
menta l  approac h t o correc t  erran t  hypotheses . 

Camill e operate d i n conjunctio n wit h a  parse r  (Lytinen' s 
Lin k (1989)) ,  bu t  use d onl y th e semanti c argumen t  structur e 
tha t  th e pars e provided ,  fo r  example :  ( O B J E C T *Civilian* ) 
( A C T OR *Terrorist*) .  Camill e di d no t  us e an y knowledg e 
abou t  syntacti c feature s o f  th e sentence .  Ou r  hypothesi s i s 
tha t  syntacti c feature s shoul d provid e additiona l  informativ e 
conten t  whic h woul d allo w mor e efficien t  lexica l  acquisition . 
Th e curren t  wor k explore s thi s hypothesi s i n tw o ways :  b y 
evaluatin g h o w wel l  huma n subject s ca n infe r  missin g verb s 
from  context ,  an d b y performin g statistica l  analyse s o f  th e 
syntacti c an d semanti c feature s o f  th e exampl e sentence s i n 
th e corpu s t o se e h o w predictiv e the y ar e o f  th e verb . 

We teste d huma n abilitie s t o infe r  wor d "meanings "  usin g 
th e Cloz e procedure ,  wher e th e targe t  wor d i s replace d b y a 
blan k i n a n exampl e sentenc e an d th e subjec t  i s  aske d t o fill  i n 
th e mos t  appropriat e word .  Fourtee n subject s wer e eac h give n 
17 sentence s (fo r  th e 1 7 verb s tha t  Camill e wa s evaluate d on) . 
Th e sentence s wer e randoml y selecte d fro m th e corpu s an d 
presente d i n rando m order .  Usin g th e sam e metho d tha t  wa s 
use d fo r  testin g Camille ,  th e score s wer e comparable :  3 8 % 
recall ,  an d 3 8 % precision.- ^  Camille' s tas k wa s somewha t 

'Th e mai n corpu s fo r  testin g th e syste m wa s th e corpu s fro m 
ARPA' s M U C - 4 evaluation ,  whic h consiste d o f  newspape r  report s 
describin g terroris t  activity .  Bot h terroris t  action s bk e "murdered " 
and communicatio n action s lik e "reported "  wer e learne d b y th e 
system . 

^Human subject s generall y guesse d onl y on e wor d pe r  blank , 
althoug h the y wer e allowe d t o mak e multipl e guesses .  Thi s result s 
i n th e precisio n an d recal l  score s bein g virtuall y identical .  Camill e 

easier ,  however ,  becaus e i t  onl y ha d 3 0 actio n concept s t o 
choos e fro m an d ha d multipl e example s o f  a  wor d t o hel p 
refin e it s inferences .  W h e n th e guesse s o f  th e huma n subject s 
wer e evaluate d b y a  ver y libera l  measur e whic h accepte d 
what  amounte d t o siblin g an d paren t  node s i n th e concep t 
hierarchy ,  the y score d 5 8 % recal l  an d precision .  (Camille' s 
performanc e ha s no t  ye t  bee n evaluate d o n thi s scale. )  W e 
hop e t o asses s h o w wel l  human s d o wit h multipl e example s 
of  a  wor d i n contex t  i n futur e experiments .  W e als o hop e 
t o perfor m a  qualitativ e analysi s o f  th e relationshi p betwee n 
Camille' s hypothese s an d thos e o f  humans . 

I n orde r  t o evaluat e th e informatio n conten t  containe d i n 
th e contex t  o f  exampl e sentence s i n isolation ,  w e performe d a 
statistica l  analysi s o f  th e relationship s betwee n syntacti c an d 
semanti c feature s o f  th e 25 9 sentence s fro m th e corpu s whic h 
containe d th e targe t  verbs .  Th e semanti c feature s wer e take n 
fro m th e sentenc e frame s provide d b y Wordne t  (Miller ,  1990) , 
fo r  example ,  "Somebod y s  tha t  C L A U S E "  fo r  th e wor d 
"report" .  T o remov e th e semanti c aspect s o f  th e frame,  an d 
t o separat e th e differen t  syntacti c features ,  th e frames  wer e 
converte d int o existentia l  feature s lik e "syntacti c subject "  an d 
"clausa l  modifier" .  Th e semanti c feature s wer e take n from 
th e selectiona l  constraint s o n verb s tha t  th e Lin k parse r  use d 
t o perfor m th e parse ,  fo r  example ,  "acto r  i s human" . 

Bivariat e correlation s an d multipl e regressio n analyse s 
wer e performe d betwee n th e verb s an d th e variou s syntacti c 
and semanti c feature s (4 1 i n all )  i n orde r  t o asses s th e diag -
nosticit y o f  th e feature s fo r  th e verbs .  Exampl e findings  are : 
"attack "  wa s predicte d whe n th e objec t  wa s *tangible *  bu t  no t 
•human* ;  "accused "  occurre d exclusivel y i n th e corpu s wit h 
an "o f  V E R B i n g "  clause ;  an d "reported "  (th e mos t  frequent 
and varie d exampl e i n th e corpus )  wa s significantl y predicte d 
by 3  semanti c an d 2  syntacti c features .  Thes e diagnostic -
it y findings  shoul d allo w domain-specifi c  augmentation s o f 
automati c lexica l  acquisitio n mechanism s lik e Camille . 
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ofte n ha d multipl e concept s pe r  hypotheses ,  s o i t  gaine d i n recal l  a t 
th e expens e o f  precision . 
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