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A Latera l  Inhibitio n A c c o u n t  o f  Releas e f r o m Proactiv e Inhibitio n 
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Muifreesboro,TN3713 2 

cmorris@acadl.mtsu.ed u 

Martindal e (1991 )  suggeste d a  latera l  inhibitio n explanatio n 
of  buildu p an d release  o f  proactiv e inhibitio n i n th e Brown -
Peteî o n S T M task ,  bu t  no t  th e neura l  ne t  architectur e an d 
processin g details .  Th e presen t  stud y explain s proacuv e 
inhibitio n phenomen a a s consequence s o f  latera l  inhibitor y 
processe s i n a  constrain t  satisfactio n network . 

A n illustrativ e networ k containin g hypothetica l 
informatio n abou t  1 5 fruit s an d 1 5 profession s i s explore d i n 
compute r  simulations .  Th e caiegor y fruit s i s  represente d b y 
a poo l  o f  1 5 hidde n uiut s correspondin g t o th e fruit s 
(orange ,  pear ,  banana ,  etc.) ,  a  poo l  o f  1 5 unit s t o represen t 
names,  a  poo l  o f  8  unit s t o represen t  color s (orange ,  green , 
yellow ,  red ,  pink ,  purple ,  black ,  brown) ,  a  poo l  o f  2  unit s t o 
represen t  texture s (firm ,  soft) ,  a  poo l  o f  2  unit s t o represen t 
taste s (sweet ,  sour) ,  an d a  poo l  o f  2  unit s t o represen t  shape s 
(spherical ,  elllipsoidal) .  Th e categor y profession s i s 
represente d b y a  poo l  o f  1 5 hidde n unit s correspondin g t o 
th e profession s (lawyer ,  teacher ,  dentist ,  etc.) ,  a  poo l  o f  1 5 
unit s t o represen t  names ,  a  poo l  o f  3  unit s t o represen t  statu s 
(blu e collar ,  whit e collar ,  professional) ,  a  poo l  o f  3  unit s t o 
represen t  pa y (lo w pay ,  moderat e pay ,  hig h pay) ,  a  poo l  o f  2 
unit s t o indicat e complexit y (routine ,  nonroutine) ,  an d a 
pool  o f  2  unit s t o represent  environmen t  (indoor ,  outdoor) . 
Al l  unit s withi n eac h poo l  hav e mutuall y inhibitor y 
connections .  Eac h hidde n uni t  representin g a n instanc e ha s 
two-wa y excitator y connection s wit h al l  unit s representin g 
feature s o f  th e instance .  Fo r  example ,  th e hidde n uni t  fo r 
lemo n connect s t o th e nam e lemon ,  th e colo r  yellow ,  th e 
tast e sour ,  etc .  Simulation s o f  th e typica l  release-from-
proactiv e inhibitio n experimen t  (Wickens ,  1972 )  wer e ru n 
usin g th e interactiv e activatio n subroutin e i n McClellan d 
and Rumelhar t  (1988) ,  comparin g thei r  activatio n rul e wit h 
th e Grossberg  (1988 )  activatio n rul e unde r  a  variet y o f 
paramete r  value s fo r  eac h rule . 

The presentatio n o f  a  tria d o f  item s i n th e Brown-Peterso n 
S T M tas k result s i n a  brie f  inpu t  t o th e neun e unit s 
representin g thos e items .  U p o n remova l  o f  th e input ,  th e 
patter n o f  activatio n acros s unit s i n th e networi c evolve s 
durin g th e retentio n interval .  A t  th e en d o f  th e retentio n 
interval ,  th e thre e n a m e unit s wit h th e highes t  activatio n 
among th e nam e unit s abov e a  restin g threshol d ar e recalled . 
Theoretically ,  som e unit s codin g feature s o f  item s fro m 
prio r  trial s remain  partiall y  activate d an d laterall y inhibi t 
othe r  featur e node s i n c o m m o n pool s (e.g. ,  yello w inhibit s 
!;reen ,  red ,  orange ,  etc.) .  Sinc e som e o f  th e inhibite d unit s 
ar e neede d t o cod e th e feature s o f  subsequen t  item s i n th e 
same category ,  th e encodin g an d retention  o f  additiona l 
item s i n th e sjun e categor y i s impaire d -  thu s producin g 
buildu p o f  proactiv e inhibition .  Switchin g t o a  remot e 
categor y reduces  (releases )  p>roactiv e inhibition ,  becaus e 
fewe r  feature s o f  item s i n th e n e w categor y ar e laterall y 

inhibite d b y activate d feature s o f  item s i n th e ol d category . 
Th e mor e remot e th e ne w categor y fro m th e ol d categor y i n 
featur e space ,  th e mor e th e releas e fro m proactiv e inhibition . 

I n eac h conditio n i n th e simulations ,  ther e wer e 5  tnals , 
eac h tria l  consistin g o f  th e brie f  presentatio n o f  3  item s 
(externa l  input s t o thos e thre e ite m names) ,  the n a  retentio n 
interva l  i n th e absenc e o f  an y externa l  inputs ,  the n th e recal l 
of  th e 3  name s highes t  i n activation .  T o mode l  th e Contro l 
condition ,  on e se t  o f  simulation s wer e ru n wit h fruit s o n al l 
5 trials ,  an d anothe r  se t  wer e ru n wit h profession s o n al l  5 
trials .  T o mode l  th e Switc h condition ,  on e se t  o f 
simulation s wer e ru n v/it h fruits  o n trial s 1- 4 the n 
profession s o n tna l  5 ,  an d anothe r  se t  wer e ru n wit h th e 
profession s o n trial s 1- 4 then^MJt t  o n tria l  5 .  O n eac h trial , 
a recalled  ite m wa s counte d correc t  i f  i t  wa s on e o f  th e 
presente d item s o n tha t  trial .  Recal l  wa s average d ove r  3 0 
simulate d subject s i n eac h condition . 

T wo model s o i  recal l  wer e compared .  Unde r  th e Loca l 
Recal l  model ,  th e thre e nam e unit s highes t  i n activatio n 
abov e resting  leve l  withi n th e appropriat e poo l  wer e 
recalled .  Unde r  th e Globa l  Recal l  model ,  th e thre e n a m e 
unit s highes t  i n activatio n abov e restin g leve l  acros s bot h 
pool s wer e recalled .  Th e Loca l  Recal l  mode \  exhibite d 
buildu p an d releas e o f  proactiv e inhibition ,  acros s vanou s 
activatio n rule s an d paramete r  values ,  paralle l  t o th e natura l 
phenomena .  Althoug h th e Globa l  Recal l  mode l  exhibite d 
buildu p o f  proactiv e inhibition ,  i t  ofte n di d no t  sho w releas e 
fro m proactiv e inhibition ,  becaus e item s fro m prio r  trial s 
remaine d mor e highl y activate d tha n subsequen t  items ,  eve n 
when th e subsequen t  item s cam e fro m a  ne w category . 
Releas e fro m proactiv e inhibitio n mus t  therefor e involv e a 
gai n contro l  mechanis m tha t  nonselectivel y suppresse s 
activatio n o f  ol d items ,  enhance s activatio n o f  ne w items ,  o r 
both .  Grossber g (1988 )  describe s plausibl e neura l  ne t  gai n 
contro l  mechanism s tha t  migh t  serv e thi s function . 
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