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Introductio n 

Claim s abou t  inhibitor y processe s i n th e prefronta l  corte x 
ar e generall y supporte d b y evidenc e o f  inhibitor y failures . 
Suc h failure s ar e considere d t o occu r  whe n a  highl y 
prepoten t  actio n -  on e wit h a  hig h prio r  probabilit y  o f  bein g 
appropriat e -  i s  selecte d instea d o f  a  mor e contextuall y 
appropriate ,  goal-directe d response .  Pattern s o f  inhibitor y 
failur e ar e mos t  ofte n reporte d i n huma n subject s wit h 
fronta l  lob e damage ,  i n huma n infant s an d youn g children , 
and i n norma l  subject s unde r  cognitiv e loa d (o r  distraction) . 
We argu e tha t  i n man y o f  thes e cases ,  a  simple r  accoun t  o f 
th e dat a woul d characteriz e th e syste m a t  faul t  a s a  workin g 
m e m o ry system ,  an d no t  a s a n inhibitor y modul e pe r  se . 

Anti-Saccades 

I n th e antisaccad e tas k (Guitton ,  Buchtel ,  an d Douglas , 
1985) ,  subject s ar e require d t o respon d t o a  visuall y 
presente d cu e b y lookin g no t  a t  th e cu e itself ,  bu t  t o a 
locatio n o n th e opposit e sid e o f  a  fixatio n point . 

Guitton ,  Buchtel ,  an d Dougla s (1985 )  firs t  reporte d tha t 
frontal-damage d patient s hav e troubl e wit h thi s task , 
hypothesizin g a  fronta l  lob e rol e i n abortin g inappropriat e 
behaviors .  Roberts ,  Hager ,  an d Hero n (1994 )  foun d tha t  a 
workin g m e m o r y loa d cause d bot h slowe r  reactio n time s 
and mor e error s i n th e antisaccad e task ,  whil e leavin g 
reflexiv e pro-saccade s unaffected .  The y describe d a n 
interactio n i n whic h workin g memor y allow s on e t o 
maintai n an d us e informatio n t o b e use d i n inhibitin g highl y 
prepoten t  responses . 

Modeling Antisaccade Failures 

We propos e tha t  workin g memor y an d inhibitor y processe s 
ar e no t  independentl y necessar y t o explai n thi s typ e o f  data . 
Sinc e a  workin g memor y syste m shoul d contai n al l  th e 
informatio n necessar y t o determin e th e correc t  response ,  i t 
i s  unnecessar y t o postulat e a n independen t  proces s o f 
inhibitin g th e prepoten t  response ,  excep t  i n th e implici t 
sens e tha t  th e tw o response s ar e i n competition . 

Our  mode l  o f  antisaccad e failure s i s implemente d withi n 
th e framewor k use d b y Kimber g an d Fara h (1993 )  t o 
simulat e othe r  dat a fro m patient s wit h prefronta l  damage . 
Withi n thi s framework ,  w e characteriz e th e processe s tha t 
produc e behavio r  i n term s o f  respons e discrimination .  T w o 

source s o f  activatio n (o f  th e fou r  include d i n th e model )  ar e 
especiall y importan t  t o thi s task : 

Baselin e strengt h reflect s th e long-ter m histor y o f  a 
response' s use .  Response s tha t  hav e bee n mor e usefu l  i n 
th e pas t  wil l  generall y ten d t o b e activate d t o a  highe r  level . 
Work in g m e m o r y activatio n reflect s th e contributio n o f 
relevan t  declarativ e representations ,  suc h a s migh t  b e 
create d b y givin g th e subjec t  instructions . 

Th e simulatio n o f  th e anti-saccad e tas k i s  extremel y 
simple .  T w o potentia l  response s compet e fo r  activation : 
look-toward s an d look-away .  Look-toward s ha s a  muc h 
highe r  baselin e strength .  However ,  a  declarativ e 
representatio n o f  th e anti-saccad e instruction s als o provide s 
activatio n t o look-away .  Normall y thi s representatio n i s 
onl y weakl y activated .  However ,  whe n th e subjec t  ha s bee n 
give n th e instruction s t o perfor m th e anti-saccad e task ,  i t  i s 
maintaine d a t  a  highe r  leve l  o f  activation . 

Sinc e i t  i s  onl y th e contributio n fro m workin g memor y 
tha t  allow s th e syste m t o overrid e th e stron g bia s i n favo r  o f 
lookin g toward s stimuli ,  an y for m o f  weakenin g workin g 
memory wil l  disproportionatel y affec t  th e antisaccad e task . 
A memor y loa d (a s i n Robert s e t  al. ,  1994 )  ma y b e 
simulate d b y reducin g b y a  constan t  facto r  th e activation s o f 
al l  workin g memor y representations .  W e ca n als o simulat e 
th e effec t  o f  prefronta l  damage ,  a s i n ou r  previou s model , 
by weakenin g association s amon g workin g memor y 
elements .  Eithe r  manipulatio n ha s th e effec t  o f  weakenin g 
th e effec t  o f  instruction s i n favo r  o f  th e prepoten t  respons e -
an apparen t  disinhibitio n withou t  damag e t o a n inhibitor y 
module . 
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