
T H E S T R U C T U RE O F S O C I A L M I N D : 

E M P I R I C A L P A T T E R NS O F L A R G E - S C A L E K N O W L E D GE 
O R G A N I Z A T I ON 

Davi d L .  Sallac h 

Departmen t  o f  Compute r  Scienc e 

Universit y o f  Arkansa s 

The social model of mind regards intelligence as the result of the interaction of cognitive or 
subcognitiv e agents .  I n recen t  years ,  cognitiv e scienc e researc h ha s foun d th e concep t  o f  socia l 
min d provide s a  promisin g mode l  for :  1 )  th e explanatio n o f  brai n damag e (Gardner ,  1974 ;  1983) , 
2)  th e desig n o f  exper t  system s (Lee ,  1985) ,  an d 3 )  a  genera l  mode l  o f  memor y (Minsky , 
1981 ;  1985) .  Th e premis e o f  th e presen t  discussio n i s tha t  th e structur e o f  socia l  min d ha s researc h 
implication s fo r  cognitiv e scienc e tha t  hav e ye t  t o b e explored . 

The stud y o f  biologica l  system s ha s yielde d geneti c algorithm s tha t  provid e usefu l  insight s 

int o th e desig n o f  classifie r  system s (Holland ,  1986). !  Lik e biologica l  systems ,  socia l  system s ar e 
naturall y occurrin g phenomena. 2 Thus ,  identificatio n o f  th e principle s an d organizatio n o f  socia l 
entitie s als o provide s insight s whic h ma y facilitat e th e constructio n o f  computationa l  cognitiv e 
systems . 

Socia l  entitie s ca n b e see n a s providin g a  functiona l  architectur e throug h whic h min d ca n b e 
instantiated .  Accordingly ,  th e stud y o f  cognitiv e system s wil l  benefi t  b y includin g th e socia l 
syste m a s a  physica l  instantiatio n o f  mind ,  alon g wit h th e compute r  an d th e huma n brain .  Fo r 
some cognitiv e scienc e researc h questions ,  socia l  system s ar e likel y t o provid e a  mor e usefu l 
sourc e o f  data .  Further ,  th e model s o f  socia l  min d use d b y cognitiv e researcher s ar e likel y t o b e 
enriche d b y a n investigatio n o f  empirica l  form s o f  socia l  organization . 

FUNCTIONALISM AND SOCIAL ENTITIES 

A major side-effect of the modem computer revolution is the growing recognition among 
philosopher s an d cognitiv e scientist s tha t  thinlan g an d othe r  menta l  function s ma y b e instantiat e 
usin g divers e mechanism s (Dennett ,  1981 ;  Loar ,  1981 ;  Churchland ,  1984 ;  Gardner ,  1985) . 
Cognitiv e researc h increasingl y relie s upo n bot h psychologica l  experiment s an d compute r 
simulatio n (cf ,  Kintsc h e t  ai ,  1984) .  Cognitiv e psycholog y provide s insigh t  an d hypothese s t o 
AI  researcher s (Hinto n an d Anderson,1981) ,  whil e compute r  modelin g enriche s cognitiv e 
psycholog y (Johnson-Laird ,  1983) . 

One resul t  o f  cognitiv e researc h considerin g comparativ e menta l  mechanism s i s th e 
abstractio n o f  function ,  architectur e an d representatio n from  physica l  implementation . 
Developmen t  o f  th e functiona l  perspectiv e i n cognitiv e scienc e ha s le d t o th e identificatio n o f  thre e 
distinc t  level s o f  analysis :  th e physica l  level ,  th e functiona l  leve l  an d th e knowledg e o r 
representationa l  level .  "Th e thre e level s ar e tied  togethe r  i n a n instantiatio n hierarchy ,  wit h eac h 
leve l  instantantin g th e on e above "  (Pylyshyn ,  1984 ,  p .  132) . 

Figur e 1  illustrate s th e relationshi p betwee n cognitiv e scienc e an d th e discipline s upo n 
whic h i t  i s  based .  Th e highes t  leve l  Newel l  call s th e knowledg e level ,  Pylyshy n call s th e 

^Not  surprisingly ,  geneti c algorithm s hav e bee n show n t o provid e especiall y 
effectiv e model s o f  biologica l  phenomen a (Farmer ,  Packar d an d Perelson ,  1985) . 

^Socia l  system s diffe r  fro m th e simple r  biologica l  system s i n tha t  thei r  action s ar e 
frequentl y cognitivel y penetrable ;  se e Pylyshy n (1984 ,  pp .  130-145 )  fo r  a  discussio n 
of  penetrability . 
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Figure 1. Cognitive Science Disciplines and Levels of Explanation 

semanti c leve l  an d philosoph y reference s a s th e intentiona l  level .  I t  i s  th e domai n o f  cognitiv e 

science .  3 

Th e knowledg e leve l  m a y b e instantiate d usin g divers e functiona l  architectures .  Th e 
relationshi p betwee n th e knowledg e leve l  an d prospectiv e functiona l  architecture s i s o f  interes t  t o 

cognitiv e science ,  an d t o discipline s tha t  stud y th e architecture s availabl e throug h a  specifi c  typ e o f 

physica l  system .  Fo r  computers ,  th e disciplin e i s artificia l  intelligence ;  fo r  h o m o sapiens ,  th e 

disciplin e i s psychology .  B y extension ,  th e relationshi p betwee n th e knowledg e leve l  an d th e 

functiona l  organizatio n o f  socia l  entitie s fall s  withi n th e domai n o f  th e socia l  sciences . 

A second ,  mor e concrete ,  focu s concern s th e type s o f  functiona l  architectur e tha t  ar e 

availabl e fo r  a  specifi c  typ e o f  physica l  system .  Fo r  computers ,  thi s relationshi p i s studie d b y 

artificia l  intelligenc e an d compute r  engineerin g (whic h togethe r  constitut e a  majo r  portio n o f 

^Figur e 1  accuratel y depict s philosoph y a s addressin g level s o f  analysi s mor e 

abstrac t  tha n tha t  o f  cognitiv e scienc e (e.g. ,  ontology ,  epistemology) ,  whil e 

philosoph y o f  min d overlap s an d interact s wit h cognitiv e theory .  Figur e 1  woul d b e 

slightl y mor e accurat e i f  i t  showe d th e overla p an d interactio n betwee n philosoph y 

and linguistics . 
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computer science). For the human individual, this relationship is studied by neuroscience and 
physiologica l  psychology .  Fo r  socia l  entities ,  th e relationshi p betwee n th e physica l  system ,  an d it s 
possibl e an d probabl e form s o f  functiona l  organizatio n i s studie d b y th e socia l  an d psychologica l 
sciences . 

W h en applie d t o socia l  phenomena ,  th e functiona l  theor y o f  min d suggest s tha t  menta l 
representation s an d processe s ma y b e attribute s o f  social ,  a s wi U a s psychologica l  an d 

computational ,  entities .  Dennet t  (1981 )  recognize s tha t  th e ver y virtue s o f  functionalism ^  permi t  a 
functionalis t  theor y t o b e instantiate d b y suprahuma n organization s fo r  whic h i t  ma y see m 
counterintuitiv e t o sa y the y hav e mind s o f  thei r  own .  Intuition ,  however ,  i s no t  a  reliabl e 
inidicator .  A s Dennet t  furthe r  observes ,  "Insid e you r  skul l  i t  i s als o al l  darkness ,  an d whateve r 
processe s occu r  i n you r  gre y matte r  occu r  unperceive d an d unperceiving. " 

Even critic s o f  functiona l  theor y hav e (skeptically )  suggeste d that ,  unde r  functiona l  theory , 
socia l  entitie s (e.g. ,  th e peopl e o f  China )  migh t  for m " a gian t  brain "  (Churchland ,  1985 ,  p .  39) . 
Whil e i t  i s mor e accurat e t o sa y " a gian t  mind" ,  th e peopl e o f  Chin a ar e hardl y th e onl y socia l 
entit y tha t  act s base d upo n share d representation s an d collectiv e goals . 

Over  th e pas t  century ,  theorist s hav e attribute d variou s level s o f  'reality '  t o socia l 
phenomena .  Th e perspectiv e develope d i n th e presen t  discussio n i s tha t  o f  socia l  realism .  Fro m 
it s earlies t  articulation ,  socia l  realis m ha s bee n anti-reductionis t  i n natur e (Durkheim ,  1964) .  I n 
general ,  socia l  realis m hold s that :  1 )  socia l  entitie s ar e jus t  a s rea l  a s psychologica l  entities ,  bu t  tha t 
2)  bot h ar e abstract ,  analytica l  units ,  an d 3 )  socia l  phenomen a mus t  b e explaine d i n term s o f  a 
socia l  leve l  leve l  o f  analysis ,  no t  reduce d t o a  psychologica l  on e (cf. ,  Warriner ,  1956) . 

Socia l  realism ,  a s describe d above ,  allow s an d require s tw o caveats :  1 )  lik e othe r 
phenomena ,  th e behavio r  o f  socia l  entitie s i s constraine d b y th e natur e o f  it s  compositiona l 
elements ,  whethe r  psychological ,  biological ,  o r  physical ,  an d 2 )  socia l  pattern s ma y b e partiall y  o r 
wholl y cause d b y force s whic h ar e bette r  conceptualize d a t  a  higher ,  mor e abstrac t  leve l  o f 
analysis .  Th e latte r  cavea t  acknowledge s that ,  insofa r  a s th e scientifi c  comprehensio n o f  cognitiv e 
system s i n genera l  grows ,  socia l  entitie s ma y b e see n a s providin g on e typ e o f  physica l  syste m 
throug h whic h a  rang e o f  functiona l  architecture s ar e implemented .  Th e subsequen t  revie w o f 
researc h i s base d upo n thi s perspective . 

Recognitio n o f  th e menta l  dimension s o f  socia l  phenomen a wil l  benefi t  cognitiv e scienc e 
research .  Socia l  entitie s ar e spatiall y  muc h large r  tha n th e brain ,  an d thei r  communicatio n rate s ar e 
much slowe r  an d (frequently )  mor e observable .  I t  i s no t  clear ,  however ,  tha t  th e cognitiv e proces s 
of  socia l  entitie s i s an y les s comple x tha n tha t  o f  th e brain .  Cognitivist s enjo y a  uniqu e vantag e 
poin t  o n thes e large-scal e cognitiv e processes :  w e ar e o n th e insid e lookin g out .  Incorporatin g thi s 
uniqu e perspectiv e int o ou r  researc h program s i s likel y t o wide n th e rang e o f  cognitiv e issue s tha t 
can b e addressed . 

THE BELIEF SYSTEMS OF MASS PUBLICS 

As a preliminary example of how empirical research on the social organization of cognition 
may provid e usefu l  insight s int o th e constructio n o f  computationa l  models ,  conside r  natur e o f  mas s 

belie f  systems. ^  I t  ha s lon g bee n recognize d tha t  opinio n formatio n i s a  multi-stag e proces s i n 
whic h opinio n leader s for m thei r  view s base d upo n publi c source s o f  information ,  an d the n 
influenc e th e attitude s o f  a  peripher y o f  opinio n follower s (Berelson ,  e t  al. ,  1954) .  Thi s typ e o f 
layere d structur e give s suppor t  t o Minsky' s (1981;1985 )  K-lin e mode l  i n whic h ther e i s a  divisio n 
of  labo r  betwee n loca l  agent s an d agent s tha t  perfor m mor e generalize d patter n recognition . 

^T o wit ,  "  .  .  .abstractnes s an d henc e neutralit y wit h regar d t o t o wha t  coul d realize ' 
th e function s deeme d essentia l  t o sentien t  o r  intentiona l  systems "  (Dennett ,  1981 ,  p . 
153) . 

5 Althoug h th e researc h t o b e reviewe d pertain s t o th e organizatio n o f  politica l 
knowledg e mas s publics ,  ther e i s n o inheren t  reaso n t o believ e tha t  th e structura l 
pattern s ar e restrice d t o tha t  domain . 
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Subsequent studies suggest funher implications. Converse (1964), in a highly influential 

study ,  conclude d tha t  th e mas s publi c manifest s belie f  system s organize d a t  severa l  identifiabl e 

layer s o f  organization ,  rangin g from a  coheren t  organizatio n o f  informatio n a t  a  hig h leve l  o f 

abstraction ,  throug h interes t  grou p identification ,  t o thos e whos e informatio n i s ver y specific ,  an d 

not  coheren t  o r  integrated .  I n Converse' s words : 

Moving from the top to the bottom of this information dimension the character of 

th e object s tha t  ar e centra l  i n a  belie f  syste m change .  Thes e object s shif t  from  th e 

remote ,  generi c an d abstrac t  t o th e increasingl y simpl e concrete ,  o r  'clos e t o him' . 

Converse's findings of differential levels of abstraction and conceptual integration in the 

belie f  system s o f  mas s public s hav e bee n elaborate d b y subsequen t  research .  N e u m a n (1981 )  ha s 

identifie d tw o complimentar y dimension s o f  politica l  thought :  conceptua l  differentiatio n an d 

conceptua l  integration .  Differentiatio n refer s t o th e numbe r  o f  discrete ,  concret e element s o f 

informatio n utilize d b y th e actor .  Conceptua l  integratio n involve s th e us e o f  abstrac t  concept s t o 

structur e discret e element s o f  information ,  N e u m a n posit s a  spiralin g patter n o f  growin g 

conceptua l  sophisticatio n i n whic h ne w element s o f  informatio n ar e acquire d (differentiation )  an d 

the n abstracte d int o a  manageabl e orde r  (integration) .  Th e structur e o f  belie f  the n guide s an d 

constrain s subsequen t  informatio n acquisition . 

Brad y an d Sniderma n (1985 )  hav e isolate d anothe r  aspec t  o f  mas s belie f  system s tha t  m a y 

be relevan t  t o mor e generalize d model s o f  cognition .  Member s o f  mas s public s ar e abl e t o mak e 

highl y accurat e estimate s o f  th e politica l  belief s o f  strategi c groups ,  an d h o w member s o f  suc h 

group s ar e likel y t o lin e u p o n ke y issues .  Thi s accomplishmen t  i s a  puzzl e sinc e mos t  member s o f 

mass public s demonstrat e a  lo w leve l  o f  abstractio n an d littl e concret e information .  Th e 

mechanis m b y whic h suc h estimate s ar e mad e apear s t o involv e a n affectiv e heuristi c tha t  serve s a s 

an intellectua l  shortcut .  Specifically ,  respondant s appea r  t o combin e thei r  o w n belief s wit h thei r 

affectiv e respons e t o strategi c group s an d generat e a n impressivel y accurat e m a p o f  th e politica l 

landscape .  Othe r  researc h suggest s heuristic s base d upo n multipl e affectiv e dimensions ,  fo r 

example ,  evaluation ,  potenc y an d activit y (Osgood ,  1962 ;  Heise ,  1979) , 

Thi s cursor y revie w o f  researc h o n mas s belie f  system s suggest s fou r  component s tha t 
migh t  usefull y b e incorporate d int o model s o f  min d base d upo n socia l  organization .  Th e firs t 

componen t  differentiatio n o f  agent s base d upo n thei r  locatio n i n a  knowledg e hierarch y varyin g i n 

leve l  o f  abstractio n an d informatio n span ,  A  secon d componen t  i s th e us e o f  a n affectivit y calculu s 

t o enhanc e th e applicatio n o f  agen t  knowledge ,  extendin g i t  a t  lowe r  level s o f  th e knowledg e 

hierarch y an d accentuatin g i t  a t  highe r  levels .  Th e fina l  componen t  i s th e dynami c evolutio n o f 

agents ,  throug h a  spira l  process ,  from a  m i n i m u m informatio n spa n a t  a  lo w leve l  o f  abstractio n t o 

a broade r  informatio n spa n a t  successivel y highe r  level s o f  abstraction .  Agen t  evolutio n implie s 

th e creatio n o f  n e w agent s an d th e selectiv e retentio n o f  matur e agent s (cf ,  Holland ,  e t  ai ,  1986) . 

THE STRUCTURE OF SOCIAL MIND 

The social organization of knowledge impUes, in addition to agents (individually and 

collectively) ,  a  numbe r  o f  intermediat e socia l  entities .  Socia l  organization s ar e compose d o f 

smalle r  organization s whic h ar e ultimatel y compose d o f  group s o f  agent s tha t  interac t  directly . 

Thus ,  th e structur e o f  socia l  organization s i s define d recursivel y t o a n arbitrar y depth ,  furthe r 

supportin g th e us e o f  agent s tha t  posses s extensiv e modelin g capabiUties. "  I n term s o f  functiona l 

architecture ,  socia l  organization s ar e massivel y paralle l  system s compose d o f  intelUgen t  agents . 

6 Th e vie w developed  her e posit s comple x cognitiv e system s bein g composed , 

recursively ,  o f  comple x cognitiv e systems .  Suc h structure s paralle l  th e universalit y 

of  scal e identifie d i n researc h o n nonlinea r  dynamic s i n multipl e domain s (cf. , 

Cvitanovic ,  1986) . 
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The information processing capacity of component agents is not infinite, but it is of sufficient depth 
tha t  syste m designer s ma y utiliz e significan t  level s o f  agen t  complexity . 

The computationa l  requirement s implie d b y a  syste m wit h a  recursivel y neste d structur e 
compose d o f  massivel y paralle l  agents ,  eac h havin g extensiv e modelin g capabilites ,  ar e constraine d 
by a  share d definitio n an d utilizatio n o f  menta l  model s amon g th e multipl e agents .  Specifically , 
agent s ar e no t  discret e entities ,  bu t  node s tha t  hav e acces s t o a  large r  knowledg e networ k o f  whic h 
the y ar e a  part .  Non-specialis t  subgroup s an d individua l  agent s ma y thu s b e conceive d a s non -
autonomous ,  maintainin g simple r  loca l  model s o f  object s an d objec t  type s tha t  dra w upo n th e 
large r  networ k model(s) . 

The simpl e cognitiv e model s allo w routin e informatio n processing ,  an d serv e a s associativ e 
pointer s t o th e mor e detaile d informatio n availabl e a s neede d fro m th e highe r  leve l  agent s o f  whic h 
the y ar e a  part .  Th e integratio n o f  relate d model s a t  multipl e organizationa l  level s i s no t  a  resul t  bu t 
a task ,  a n ongoin g proces s tha t  i s achieve d onl y partiall y  (Schutz ,  1967) .  I n socia l  systems ,  larg e 
salien t  mode l  discrepencie s la y th e basi s fo r  conflic t  an d disorderl y change . 

A majo r  featur e o f  socia l  mind ,  emphasize d b y mos t  theorist s wh o invok e th e model ,  i s th e 
use o f  a  functiona l  divisio n o f  labor .  Th e existenc e o f  specialist s an d generalist s suggest s a  diffus e 
for m o f  organizatio n connecte d b y anothe r  typ e o f  (hierarchica l  o r  heterarchical )  structure .  Thi s 
secon d (control )  strucmr e determine s th e flo w o f  infonnatio n an d contro l  acros s multipl e levels . 
The locatio n o f  a n agen t  withi n th e contro l  structur e define s a  vertica l  dimensio n o f  socia l  structure . 
The advantage s an d disadvantage s o f  alternativ e contro l  structure s constitute s a  majo r  topi c o f 
researc h fo r  th e socia l  mode l  o f  mind . 

Empirica l  socia l  system s sugges t  anothe r  typ e o f  differentiation :  groupin g acros s physica l 
space .  Spatia l  groupin g provide s communicatio n opportunitie s an d obstacle s which ,  i n socia l 
systems ,  resul t  i n comple x pattern s o f  ethnicity ,  language ,  religion ,  nationalit y an d tradition . 
Spatia l  differentiatio n allow s alternativ e organizatio n an d model s t o develop .  Accordingly ,  i t  i s  a 
potentia l  sourc e o f  bot h experimentatio n an d poo r  socia l  integration .  Contro l  structur e researc h 
migh t  reasonabl y focu s o n th e identificatio n o f  structure s whic h benefi t  fro m th e forme r  whil e 
minimizin g th e latter . 

Thus ,  socia l  model s ar e constitute d b y a  minimu m o f  thre e dimension s o f  structure : 
divisio n o f  labor ,  spatia l  dispersio n an d stratificatio n o f  contro l  (cf. ,  Blau ,  1977) .  Eac h agent , 
whethe r  individua l  o r  social ,  i s define d i n term s o f  eac h dimension .  Model s o f  relevan t  object s ar e 
distribute d acros s th e matrix .  Th e composit e mode l  o f  a n objec t  ma y b e regarde d a s a  conceptua l 
prototyp e (cf. ,  Rosch ,  1978, ;  Lakoff ,  1987 ;  Sallach ,  1988) . 

The relationshi p betwee n th e composit e mode l  o f  a n object ,  an d th e mode l  use d b y eac h 
agen t  ma y b e regarde d a s analagou s t o th e multipl e level s o f  databas e design ,  wher e th e use r  vie w 
contain s th e informatio n neede d b y a  specifi c  typ e o f  user ,  whil e th e conceptua l  vie w integrate s th e 
user  view s o f  a n enterpris e int o a  singl e schem a (cf. ,  Flavin ,  1981) .  However ,  i n th e databas e 
analogy ,  schem a definitio n i s performe d b y th e databas e administrator .  I n th e socia l  mode l  o f 
mind ,  th e integratio n o f  th e model s o f  multipl e agent s mus t  b e a  self-organizin g process . 

THE REPRESENTATION OF SHARED KNOWLEDGE 

The previous section describes a common knowledge network, where the detail of local 
representatio n i s determine d b y th e functiona l  requirement s o f  th e position ,  an d simpl e loca l 
model s poin t  t o mor e generalized ,  o r  specialize d repositorie s o f  infonnation .  A  structur e o f  thi s 
typ e i s bot h efficien t  (i n limitin g informatio n redundancy )  an d proWemari c (i n coordinatin g th e 
informatio n need s o f  th e agen t  wit h th e resource s o f  specialis t  node s an d o f  th e networ k a s a 
whole) .  Th e proble m o f  representin g suc h a  knowledg e networ k i s largel y a  proble m o f  th e 
efficien t  integratio n o f  inconsisten t  knowledge .  Wha t  i s neede d i s th e equivalen t  o f  a  self -
organizin g schem a fo r  a  semanti c dat a model . 

Fro m th e mas s public ,  throug h intermediat e organizations ,  t o th e individua l  agent ,  ther e ar e 
multipl e level s o f  informatio n integratio n t o b e reconcile d i n a  socia l  mode l  o f  mind .  Th e genera l 
patter n i s tha t  agent s tha t  ar e hig h i n th e socia l  knowledg e syste m ar e likel y t o hav e highl y 
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integrated information structures. Other agents composing the social knowledge system will vary 
i n th e exten t  o f  informatio n integration ,  an d i n th e spa n o f  locall y availabl e information . 

Th e structur e o f  mas s belie f  system s suggest s a  strateg y fo r  knowledg e representatio n fo r 

th e socia l  mode l  o f  mind .  Withi n th e socia l  knowledg e syste m a s a  whole ,  ther e wil l  b e island s o f 

informatio n tha t  ar e comprehensiv e an d highl y integrated .  Fo r  thes e nuclei ,  coheren t  schemat a ar e 

generated .  Entitie s whos e informatio n spa n i s narowe r  bu t  consistent ,  ar e define d i n term s o f  a 

broade r  schem a (th e equivalen t  o f  a  databas e 'view') .  Entitie s whos e informatio n i s coheren t  bu t 

organize d accordin g t o differen t  abstraction s ar e represente d a s alternat e schemata. ^  Finally , 

entitie s an d agent s tha t  fai l  t o manifes t  a  minima l  leve l  o f  integratio n ar e define d i n term s o f  a n 

affectiv e heuristic.Thi s strateg y fo r  representatio n o f  knowledg e share d acros s a  networ k i s neutra l 

as t o whethe r  th e cor e schemat a ar e define d i n term s o f  individua l  agent s o r  organizatio n o f  agents . 

If ,  however ,  th e leve l  o f  integratio n i s equivalent ,  di e large r  socia l  entit y woul d b e th e uni t  o f 

preference . 

Th e socia l  knowledg e syste m a s a  whol e woul d no t  b e presume d t o manifes t  a  hig h leve l 

of  integration .  Rather ,  knowledg e syste m integratio n woul d b e use d to :  1 )  t o provid e a  heuristi c 

fo r  th e evaluatio n o f  alternat e schem a organization ,  an d 2 )  a s a  variabl e propert y whic h constitute s 

an appropriat e subjec t  o f  investigation . 

CONCLUSION 

Social models of mind have been useful because of their ability to represent a functional 

divisio n o f  labo r  amon g semi-autonomou s agents .  Th e presen t  discussio n maintain s tha t  min d 

m ay b e usefull y viewe d a s instantiate d b y socia l  systems .  Thi s perspective s suggest s tha t  th e 

empirica l  investigatio n o f  socia l  system s ca n provid e usefu l  msight s int o th e socia l  organizatio n o f 

cognitiv e systems . 

Th e stud y o f  belie f  system s i n mas s public s illustrate d thre e principle s o f  th e societ y o f 

mind :  th e organizatio n o f  knowledg e alon g hierarchie s o f  conceptuj d differentiatio n an d 

integration ,  2 )  th e simulatio n o f  knowledg e amon g low-leve l  agent s b y th e us e o f  affectiv e 

heuristics ,  an d 3 )  dynami c learnin g throug h th e evolutio n o f  agents .  Th e structur e o f  socia l  min d 

i s define d b y a  m i n i m u m o f  thre e dimension s (function ,  contro l  an d physica l  location) ,  whic h 

suggest s tha t  syste m knowledg e i s distribute d acros s a  networ k o f  agent s an d organizations .  Th e 
us e o f  self-organizin g schemat a a s a  for m o f  non-redundan t  knowledg e representatio n wa s 

explored . 
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