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In t roduct io n 

Multiple instantiation involves the simultaneous use of the 
same part s o f  th e knowledg e bas e i n differen t  ways . 
Knowin g tha t  "Joh n i s i n lov e wit h Rita "  an d tha t  "Rit a i s 
i n lov e wit h John" ,  yo u ca n easil y infe r  tha t  the y shoul d b e 
happy .  T o arriv e a t  tha t  conclusio n yo u ha d t o instantiat e 
th e predicat e "i s i n lov e with "  an d th e object s "John "  an d 
"Rita "  twice .  Model s tha t  loa d copie s o f  piece s o f  knowledg e 
int o a  workin g are a befor e transformin g the m d o no t  hav e 
any proble m wit h multipl e instantiation .  The y simpl y mak e 
severa l  copie s o f  th e sam e content .  However ,  fo r 
connectionist s model s tha t  us e th e structur e o f  th e 
knowledg e bas e itsel f  a s th e plac e wher e concept s ar e 
associated ,  transforme d an d wher e inference s ar e drawn , 
multipl e instantiatio n i s a  seriou s problem .  Base d o n Shastr i 
& Ajjanagadd e (1993 )  S H R U TI  model ,  INFERNET , 
implement s a  workin g memor y tha t  i s  th e activate d par t  o f 
lon g ter m memory .  Thi s i s  achieve d b y makin g us e o f 
tempora l  propertie s o f  th e nod e spikes ,  namely ,  synchron y 
and rythmicity .  A  particula r  solutio n o f  th e proble m o f 
multipl e instantiatio n i s  proposed .  Thi s mode l  make s 
prediction s tha t  hav e bee n teste d experimentall y an d th e 
result s o f  thes e experiment s ar e reporte d here . 

Multiple instantiation 

Whil e S H R U TI  use s a  se t  o f  copie s o f  th e predicat e an d it s 
argumen t  slots ,  I N F E R N E T modifie s oscillatio n frequenc y 
t o enabl e multipl e instantiation .  Thi s mean s tha t  node s 
pertainin g t o a  doubl y instantiate d concep t  wil l  oscillat e 
twic e a s fas t  a s singl y instantiate d ones .  I f  w e assum e a n 
oscillatio n frequenc y betwee n 3 0 an d 10 0 Hz. ,  th e numbe r  o f 
multipl e instantiatio n shoul d b e limite d t o aroun d 3 ,  wit h 
littl e o r  n o additiona l  cos t  t o th e system .  Ou r  mode l  als o 
suggest s tha t  peopl e dea l  wit h mor e instantiation s b y 
replacin g severa l  window s o f  synchron y b y a  singl e 
"chunked "  one .  I f  th e numbe r  o f  instantiation s exceed s 3 , 
ther e wil l  b e a n increas e i n processin g tim e an d thi s increas e 
wil l  b e proportiona l  t o th e difficult y o f  "chunking. "  Sougn e 
(1996) ,  Experimen t  2 ,  provide s empirica l  evidenc e fo r  tha t 
process .  I n I N F E R N E T a  concep t  i s  represente d b y a  se t  o f 
node s firin g i n synchrony .  Th e distribute d natur e o f  eac h 
concep t  implie s tha t  closel y relate d concept s hav e a  numbe r 
of  node s i n common .  If ,  i n a  reasonin g episode ,  tw o relate d 
concept s ar e neede d an d i f  the y canno t  belon g t o th e sam e 
windo w o f  synchrony ,  th e node s tha t  the y shar e mus t  b e 
instantiate d twice .  I n th e presen t  experimen t  th e numbe r  o f 
closel y relate d concept s wa s manipulated . 

The 4 0 participant s wer e randoml y assigne d t o eac h o f  tw o 
conditions .  Thes e tw o condition s differe d i n th e amoun t  tha t 
th e concept s use d i n th e experimen t  share d commo n 
properties .  T w o rule s o f  th e typ e Aid B (materia l 
implication) ,  on e fo r  eac h condition ,  wer e constructed .  Th e 
rule s hav e th e sam e length .  Th e firs t  rul e involve d rathe r 
distan t  concepts ;  th e secon d rul e use d mor e closel y relate d 
concepts .  Fou r  question s fo r  eac h conditio n wer e used . 

Ther e wa s a  highl y significan t  differenc e o f  mea n reactio n 
tim e (Unpaire d Studen t  t  (35 )  =  3.43 2 p  <  .005 )  fo r 
answerin g th e firs t  questio n presented .  Al l  othe r  difference s 
of  reactio n tim e wer e no t  significant . 

Ther e i s n o differenc e fo r  subject s readin g on e rul e o r 
another ,  bu t  whe n the y receiv e th e firs t  question ,  the y mus t 
encod e th e rul e i n a  particula r  wa y permittin g th e inferenc e 
t o b e drawn .  Thi s encodin g require s dealin g wit h multipl y 
instantiate d propertie s tha t  shar e th e concept s use d i n th e 
rules .  A  replacemen t  proces s i s required .  Whe n th e nex t 
question s appears ,  thi s replacemen t  ha s alread y bee n made , 
and th e reactio n time s n o longe r  differ .  Ther e i s n o 
significan t  differenc e betwee n th e tw o group s fo r  eac h o f  th e 
questio n type s A ,  ~A ,  B  an d ~ B no r  fo r  th e conclusion s 
inferred . 

Thes e result s woul d see m t o suppor t  distribute d concep t 
representation s an d challeng e modula r  account s o f  memory . 
For  thes e model s (e.g .  Baddeley ,  1986) ,  Workin g Memor y i s 
separate d fro m Lon g Ter m Memor y an d part s o f  L T M ar e 
loade d int o W M whe n needed .  Accordin g t o thes e models , 
multipl e instantiatio n wil l  no t  increas e reactio n time .  Th e 
result s reporte d her e contradic t  thi s prediction . 
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