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C o m m u n i c a t i o n A s A n Ecologica l  Lea rn in g S y s t e m : 

Definin g A  Researc h Spac e fo r  Mul t i -Agen t  P r o b l e m s 

Pamela McQuestc n (pMro@MAiL.uTEXAS.EDu ) 
Colleg e o f  Communicatio n 

Universit y o f  Texa s a t  Austin ,  Austin ,  T X 7871 2 U S A 

I n th e pas t  decade ,  challenge s t o th e dominanc e o f  th e 
individua l  agen t  divorce d fro m societ y approac h t o cognitio n 
and artificia l  intelligenc e hav e increase d i n numbe r  an d 
volume .  Whil e scientist s hav e mad e som e foray s int o 
explorin g th e effect s o f  interactio n betwee n human s i n term s 
of  cognition ,  th e majo r  focu s ha s remaine d o n th e 
manifestatio n o f  th e result s o f  a n interactio n o n th e singl e 
agen t  o f  interest .  Wit h th e inclusio n o f  a t  leas t  on e 
additiona l  huma n full-participan t  i n a  mode l  o f  multi-agen t 
learnin g i n th e worl d however ,  w e mus t  no t  onl y develo p 
nove l  method s fo r  handlin g th e challenge s o f  thi s complex , 
dynami c scenario ,  bu t  rethin k som e o f  th e traditiona l 
individually-centere d assumption s a s well . 

I f  th e relationshi p betwee n huma n thought ,  huma n actio n 
and th e environmen t  i s tightl y interwoven ,  the n studie s o f 
"th e mind "  canno t  tak e plac e independentl y o f  socia l  an d 
cultura l  setting s i n whic h th e human s function .  Whil e th e 
ecologica l  approac h t o cognitio n i s  hardl y new ,  definin g 
researc h problem s tha t  satisf y thes e criteri a an d retai n 
inferentia l  powe r  ha s prove n t o b e difficult . 

Thi s pape r  addresse s thi s issu e b y proposin g tha t 
communicatio n provide s a  cross-fertilizatio n ecologica l 
domai n tha t  i s  particularl y appropriat e fo r  studyin g learnin g 
i n a  multi-agen t  environmen t  comprise d o f  artifact s an d 
socia l  structures .  Th e assumption s o f  thi s approac h includ e 
autonomous ,  self-intereste d agent s tha t  us e communicatio n 
as loca l  expectation-matchin g proces s withi n a  dynami c 
socia l  system . 

The action s o f  th e agents ,  execute d an d observabl e i n al l 
communicatio n practices ,  occu r  a t  interpersonal , 
organizationa l  an d mas s levels .  Thi s pape r  hold s tha t  i n 
eac h o f  thes e increasingl y comple x domains ,  new s an d ftame 
functio n a s dat a an d mechanis m tha t  allo w learnin g t o occur . 
Thes e c o m m o n communicatio n concept s ca n b e define d 
computationall y i n a  simila r  manne r  whethe r  the y operat e a t 
a micr o o r  macr o level .  Thi s scalabilit y  i s  essentia l  t o an y 
investigatio n o f  learnin g withi n a  multi-agen t  environmen t 
becaus e o f  th e requiremen t  t o addres s th e micro-macr o lin k 
problem .  Thi s lon g recognize d dilemm a i n th e socia l 
science s seek s t o defin e th e connection s betwee n observabl e 
macro-socia l  system s an d thei r  members . 

N e ws i s  common l y describe d a s tha t  whic h i s  novel . 
Meno' s parado x state s tha t  "Nove l  knowledg e canno t  b e 
derive d completel y fro m ol d knowledge ,  o r  i t  woul d no t  b e 
new.  Ye t  th e transcendin g par t  o f  i t  canno t  b e completel y 
ne w either ,  fo r  the n i t  woul d no t  b e understood. "  Thu s new s 
or  novelt y mus t  exis t  betwee n wha t  w e thin k w e k n o w an d 
what  w e d o no t  ye t  know .  I n othe r  words ,  agent s m a k e a 
predictio n o r  generat e an d expectatio n abou t  realit y an d new s 

i f  th e differenc e betwee n tha t  expectatio n an d th e reality . 
Th e productio n o f  new s occur s i n th e minute-by-minut e 
action s o f  agent s generatin g expectation s i n a  dynami c 
environmen t  o f  agents ,  artifact s an d thei r  dynami c 
interactions .  N e w s i s th e feedbac k o r  bac k propagatio n 
withi n a  syste m o f  perpetua l  learning .  A n d a m o n g humans , 
thi s learnin g i s execute d throug h communicativ e practices . 
Thes e practice s includ e th e gossi p exchang e amon g 
neighbors ,  th e e-mai l  o f  organizations ,  an d th e routinize d 
arriva l  o f  th e dail y pape r  o n th e fron t  lawn .  I n eac h case , 
news i s no t  th e informatio n containe d i n th e message ,  bu t 
th e differenc e betwee n th e agent' s expectatio n abou t  tha t 
informatio n an d th e informatio n itself .  Thi s definitio n i s 
not ,  howeve r  simpl y anothe r  subjectivis t  interpretatio n o f  a n 
activ e agent .  Th e rang e o f  probabl e value s o f  new s ar e se t 
by it s frame . 

As a n integra l  par t  o f  a  learnin g system ,  frame s ca n b e 
though t  t o represen t  a n organizin g structur e fo r  informatio n 
expresse d a s a n expectation .  I n a  multi-agen t  world ,  frames 
ar e created ,  used ,  organize d an d share d culturall y t o se t 
expectation s fo r  standardize d knowledg e construction .  Thes e 
basi c expectation s m a k e i t  possibl e fo r  agent s existin g 
withi n a  c o m m o n communit y t o coordinat e thei r  action s o r 
t o ac t  locall y withi n som e common l y hel d rang e o f 
predictions .  Thu s frame s ar e "twice-born" ,  i n th e min d o f 
th e individua l  agen t  an d i n culturall y accessibl e o r  institute d 
form s withi n th e socia l  conraiunit y (Shore ,  1996) . 

Frame s define d i n thi s manne r  ca n b e see n a s analogou s t o 
th e mechanism s o f  interna l  model s an d tag s i n th e comple x 
adaptiv e syste m describe d b y Hollan d (1995) .  Thi s syste m 
of  system s i s hierarchicall y organize d wit h vas t  difference s 
i n modificatio n o r  learnin g times ,  bu t  operate s subjec t  t o th e 
same o r  simila r  laws .  Communicatio n appear s t o b e suc h a 
syste m i n tha t  i t  depend s mor e o n interaction s tha n actions , 
maintain s coherenc e unde r  change ,  operate s withou t  centra l 
directio n an d tha t  ha s leve r  point s tha t  le t  smal l  input s 
produc e cascadin g magnifie d effects .  Thu s situatin g multi -
agen t  researc h problem s withi n thi s domai n coul d provid e a n 
opportunit y t o combin e a n existin g bod y o f  knowledg e wit h 
ne w hypothese s o n cognitio n an d AI . 
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