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A Distribute d Representatio n o f  Lexica l  Semanti c Informatio n 

Pin g L i  (PIN(;@C()(;SCI.RICHMOND.EDU ) 
Bet h Engile s (bkn(;iles@richmond.edu ) 

Departmen t  o f  Psycholog y 
Universit y  o f  Richmon d 

Richmond ,  V A 23173 ,  US A 
Yang G u (yanggu@cuhk.edu.hk ) 

Departmen t  o f  Englis h 
Chines e Universit y o f  H o n g Kon g 

Shatin ,  N T ,  Hon g Kon g 

I n thi s stud y w e propos e a  ne w wa y o f  representin g lexica l 
semanti c informatio n i n connectionis t  networks .  Previou s 
studie s hav e attempte d t o deriv e semanti c representation s 
throug h th e analysi s o f  lexica l  cooccurrenc e constraint s 
(e.g. ,  Burges s &  Lund ,  1997 ;  Lun d &  Burgess ,  1996) . 
Althoug h representation s derive d thi s wa y ca n captur e lexica l 
informatio n i n significan t  ways ,  suc h representation s ar e no t 
by themselve s semantic-explici t  i n tha t  the y d o no t  contai n 
explici t  semanti c propertie s o r  feature s o f  th e lexica l  item s 
per  se .  L i  (1993 )  an d L i  &  MacWhinne y (1996 )  studie d 
representation s o f  verb s b y usin g semanti c judgment s fro m 
human subjects ,  bu t  thei r  representation s appl y t o onl y a 
restricte d semanti c field  (meaning s associate d wit h th e us e o f 
th e Englis h prefi x  -un) . 

To arriv e a t  a  representatio n tha t  consist s o f  realisti c 
semanti c properties ,  w e analyze d a n electroni c dictionary ,  th e 
M in i -LDOC E (Mini-Longma n Dictionar y o f  Contemporar y 
English ,  Guo ,  1995a ;  1995b) .  W e extracte d ou t  o f  thi s 
dictionar y th e mos t  frequen t  word s tha t  appea r  a s definition s 
of  Englis h noun s an d verb s i n th e L D O C E.  Thes e word s ar e 
referred  t o a s th e "definin g words" ,  whic h ar e use d t o 
represen t  th e "define d words" ,  tha t  is ,  th e targe t  noun s an d 
verb s i n th e dictionary ,  throug h a  recursiv e mechanis m 
describe d below .  Th e degre e o f  recursio n indexe s th e 
relevanc e o f  th e definin g wor d t o th e define d word . 

The recursiv e mechanis m work s a s follows .  W e compile d 
a progra m t o searc h th e entir e electroni c dictionar y fo r  eac h 
definin g word .  I f  a  definin g wor d occur s i n th e actua l 
definitio n o f  a  particula r  nou n o r  verb ,  th e definin g wor d i s 
assigne d th e highes t  degre e o f  relevanc e t o tha t  nou n o r  verb . 
I f  i t  doe s no t  occu r  i n th e definition ,  th e progra m searche s 
throug h al l  othe r  definin g word s i n th e definition ,  an d 
determine s i f  th e definin g wor d appear s a t  th e nex t  leve l  o f 
relevance ,  whic h i s par t  o f  th e definitio n o f  a  definin g word . 
The searc h run s recursivel y fo r  al l  definin g word s i n al l 
define d words ,  an d i t  terminate s whe n a  give n definin g wor d 
has bee n assigne d th e lowes t  degre e o f  relevanc e (afte r  eleve n 
sweeps o f  recursion) .  Th e differen t  degree s o f  relevanc e i s 
the n grade d o n a  eleven-poin t  scal e (fro m 0. 0 t o 1.0 )  t o 
deriv e a  matri x o f  relevanc e o f  definin g word s b y define d 
words .  Thi s matri x form s th e basi s o f  a  connectionis t 

distribute d representatio n o f  lexica l  semanti c informatio n i n 
English . 

Our  goa l  i s  t o construc t  a  descriptivel y meaningful , 
semanticall y grounde d inpu t  representatio n i n orde r  t o 
circumven t  th e nee d o f  usin g onl y randoml y generated , 
schematize d inpu t  matrice s a s semanti c representation s i n 
connectionis t  network s (Cottrel l  &  Plunkett ,  1994 , 
MacWhinney ,  1997) .  B y feedin g thi s representatio n int o a 
connectionis t  network ,  alon g wit h phonologica l 
information ,  w e ca n mode l  variou s aspect s o f  languag e 
processin g an d languag e acquisitio n wit h a  realisti c lexicon . 
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