
Negativ e Evidenc e Drive s Lexica l  Deve lopmen t 

Alexandr a Schaffer t  (ALSCHAFF@INDIANA.EDU) 
Michae l  Gasse r  (GASSER@INDIANA.EDU) 
Lind a B .  Smiti i  (SMITH4@INDIANA.EDU ) 

Departmen t  o f  Psycholog y an d Progra m i n Cognitiv e Scienc e 
DepL o f  Psychology ,  Indian a University ,  Bloomington ,  I N 4740 5 U S A 

T h e N a m i n g Explosio n 

Childre n produc e thei r  first  word s jus t  befor e thei r  first 
birthday .  Durin g th e nex t  6  month s the y ad d word s t o thei r 
ptxluctiv e vocabular y slowl y -  on e a t  a  time .  Aroun d 1 8 
months ,  ther e i s a  sudde n increas e i n w(Mx i  productions ,  ofte n 
referre d t o a s th e namin g explosion . 

Under- and Overextensions in Production and 
Comprehensio n 

Severa l  investigator s hav e reporte d tha t  fo r  a  limite d tim e 
durin g thi s initia l  increas e i n wor d productions ,  childre n 
ofte n misus e o r  met^hcmcall y us e words .  Fo r  example , 
the y migh t  overexten d th e w w d "moon" ,  applyin g i t  t o 
fingernails ,  orang e quarters ,  an d plate s (Macnamara ,  1982) . 
We explai n th e fa U an d ris e i n under -  an d overgenendization s 
i n eari y (x-oductio n an d comî ehensio n i n term s o f  th e 
pattCT n o f  positiv e an d negativ e evidenc e tha t  childre n receiv e 
about  wor d meanings . 

Children Receive Positive and Negative Evidence 

Student s o f  wor d acquisitio n generall y agre e tha t  childre n 
receiv e onl y positiv e evidenc e abou t  wha t  object s ar e calle d 
and d o no t  receiv e negativ e evidence .  Pu t  simply ,  parent s 
tel l  childre n wha t  thing s ar e ("Thi s i s a  plate" )  an d d o no t 
tel l  the m wha t  thing s ar e no t  ('Thi s i s no t  a  moon") . 
Parent s onl y provid e negativ e evidenc e whe n th e chil d make s 
a mistake .  Thus ,  f w example ,  a  chil d finds  ou t  tha t  plate s 
ar e no t  calle d moon s b y callin g a  plat e "moon "  an d 
subsequentl y bein g tol d b y th e paren t  tha t  "Thi s i s a  plate , 
not  a  moon" . 

Testing the Influence of Negative Evidence 
Usin g a  two-grou p design ,  w e teste d th e influenc e o f 
negativ e evidaic e o n children' s overgeneralizatio n errors .  I n 
weekl y sessions ,  childre n wer e taugh t  nove l  name s fo r  nove l 
categories .  On e grou p o f  childre n di d receiv e negativ e 
evidence ,  th e othe r  grou p di d no t  receive  an y kin d o f 
feedback .  A t  th e ea i  o f  eac h session ,  w e teste d thei r  wor d 
p-oductio n an d comjH^hension ,  usin g nove l  exemplar s a s 
wel l  a s non-categor y members .  Th e distinc t  trajector y o f 
wor d productio n an d comprehensio n error s generate d b y eac h 
grou p ca n b e explaine d b y th e differentia l  feedbad c tha t  th e 
chilcbe n received . 

A Neura l  Networ k Mode l 

We instantiate d thi s kin d o f  feedbac k i n a  connectionis t 
networ k an d showe d tha t  i t  yield s a n initia l  perio d o f  slo w 
acquisition ,  followe d b y a  fas t  rise  i n ne w wor d production s 
and errors ,  an d the n a  declin e i n error s wit h a  continue d ris e 
i n ne w wor d productions .  Th e networ k consiste d o f  thre e 
layers :  a n objec t  layer ,  a  hidde n layer ,  an d a  wor d layer .  Th e 
importan t  aspec t  o f  th e networ k i s th e manne r  i n whic h i t 
learns .  W e employe d a  modifie d versio n o f  contrastiv e 
Hebbia n learnin g suc h tha t  target s ar e detemiine d b y th e 
network' s response . 

A Developmentally Plausible Learning Algorithm 

The learnin g algorith m spontaneousl y generate s th e observe d 
developmenta l  trend .  Earl y i n learnin g th e networi c make s 
fe w responses  becaus e fe w output s ar e activate d abov e 
threshold .  Th e networ k thu s receive s onl y positiv e evidence . 
Thi s positiv e evidenc e cause s individua l  output s t o b e 
increasingl y activate d b y a  wid e variet y o f  inputs .  A t  thi s 
point ,  eve n completel y nove l  input s ma y pus h a n output' s 
activatio n abov e threshold .  Th e resultin g inaeas e i n th e 
network' s 'productions '  place s th e networ k i n a  positio n t o 
receive  bot h positiv e an d negativ e feedback .  Thi s cause s 
even mor e rapi d wor d learnin g an d a  declin e i n errors ,  bot h 
i n productio n an d i n comprehension . 

Epigenesis: Learning Systems Generate 
New Learnin g Environment s 

These results  ar e theoreticall y importan t  fo r  severa l  reasons: 
First ,  the y offe r  a n explanatio n o f  wh y th e developmenta l 
tren d i n namin g show s th e particula r  nonlinea r  pattern s tha t 
i t  doe s an d i t  show s ho w earl y overgeneralization s ma y b e 
an integra l  par t  o f  th e developmenta l  pathwa y towar d rapi d 
wor d acquisition .  Second ,  th e specifi c  explanatio n show s 
ho w nonlinea r  developmenta l  pattern s ma y resul t  fi-om  a 
singl e syste m tha t  place s itsel f  i n differen t  learnin g 
environment s a s i t  develops .  Third ,  th e explanatio n offer s a 
developmentall y plausibl e learnin g algorith m tha t  ma y 
prov e generall y useful . 
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