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Intelligen t  A g e n t s w i t h Sub jec t i v e E x p e r i e n c e 

A na Paszto r  (pasztora@cs.fiu.edu ) 
School  o f  Compute r  Scienc e 

Florid a Internationa l  Universit y 
Universit y Park ,  Miami ,  F l  3319 9 

Number  7  o f  Communication s o f  A C M,  vol .  37 ,  wa s ded -
icate d t o Intelligen t  Agents .  Al l  contributin g author s agree d 
tha t  ther e i s a  nee d fo r  agent s capabl e o f  learning .  I n (Rieken , 
1994) ,  Minsk y notes :  "Th e proble m wit h this ,  o f  course ,  i s 
tha t  w e stil l  don' t  hav e suitabl e learnin g techniques .  Lena t 
and I  agre e i n th e vie w tha t  i n orde r  t o lear n a s a  perso n does , 
one wil l  nee d t o begi n wit h a  considerabl e bod y o f  built-i n 
knowledg e abou t  a  variet y o f  effectiv e way s t o learn .  Th e 
proble m i s w e hav e no t  don e enoug h researc h ye t  t o kno w 
how t o d o this. " 

I n thi s pape r  I  presen t  a  conceptua l  mode l  o f  huma n com -
munication ,  whic h allow s u s t o decompos e th e processe s un -
derlyin g ou r  subjectiv e experience s i n genera l  an d ou r  learn -
in g strategie s i n particula r  int o unit s tha t  ca n b e readil y 
changed ,  learned ,  an d transferre d fro m on e intelligen t  agen t 
(includin g humans )  t o another . 

Thi s mode l  i s largel y base d o n Neuro-Linguisti c Program -
min g (NLP )  an d o n Damasio' s (1994 )  neuroscientifi c an d 
psychologica l  result s an d hypotheses . 

At  eac h moment  i n time ,  ou r  subjectiv e experienc e i s man -
ifeste d i n ou r  sensor y modalitie s throug h images :  visual ,  au -
ditory ,  olfactory ,  gustatory ,  o r  kinestheti c images .  Accord -
in g t o Damasi o (1994) ,  "[i] f  ou r  experience s di d no t  becom e 
images ,  howeve r  fleetingly,  the y woul d no t  b e anythin g w e 
coul d know .  Thi s i s tru e eve n fo r  thos e topographicall y orga -
nize d representation s tha t  ar e no t  attende d t o i n th e clea r  ligh t 
of  consciousness ,  bu t  ar e activate d covertly. " 

Image s ar e linke d togethe r  throug h anchorin g t o for m se -
quence s whic h hav e consolidate d int o behaviora l  unit s o r 
strategie s (Dilt s e t  ai ,  1980) .  Anchor s ar e acquire d b y experi -
ence ,  unde r  th e influenc e o f  ou r  persona l  histories .  Accordin g 
t o Damasi o (1994) ,  the y activat e innat e an d acquire d disposi -
tions ,  whic h trigge r  1 .  change s i n bod y stat e calle d emotions , 
whic h the n ar e signale d bac k t o th e brai n a s feelings ,  an d 2 . 
th e releas e o f  selectiv e neurotransmitter s i n set s o f  nucle i  i n 
th e brain . 

Whil e th e functio n o f  feeling s i s t o brin g ou r  emotion s 
int o ou r  consciousness ,  th e resul t  o f  th e neurotransmitte r  re -
sponse s i s a  "particula r  styl e an d leve l  o f  efficienc y o f  cog -
nitiv e proces s which "  accompanie s th e change s i n bod y stat e 
or  emotions .  I t  i s  manifeste d i n qualitie s calle d submodali -
tie s i n NLP ,  sub-component s o f  eac h o f  th e representationa l 
modalities ,  lik e (visual: )  color ,  brightness ,  focu s etc. ;  (au -

ditory: )  pitch ,  melody ,  rhyth m etc. ;  (kinesthetic: )  duration , 
speed ,  temp o etc . 

I n orde r  t o transfe r  subjectiv e experienc e fro m on e agen t 
t o another ,  o r  buil d believabl e agents ,  w e nee d t o b e abl e t o 
recogniz e it s structur e i n ourselve s an d i n others .  Introspec -
tio n wit h awarenes s o f  th e representation s whic h mak e u p 
our  subjectiv e experience s ca n b e learne d an d taught .  Den -
net t  (1988 )  seem s t o agree :  "Thi s putativ e grainlessness ,  I 
hypothesize ,  i s nothin g bu t  a  sor t  o f  functiona l  invariability : 
i t  i s  clos e ki n t o wha t  Pylyshy n (1980,1984 )  call s cognitiv e 
impenetrability.. .  s o wha t  count s fo r  a n individua l  a s th e sim -
pl e o r  atomi c propertie s o f  experience d item s i s  subjec t  t o 
variatio n wit h trainin g .. .  Conside r  th e result s o f  'educating ' 
th e palat e o f  a  wine-taster ,  o r  'ea r  training '  fo r  musicians . 
What  ha d bee n "atomic '  o r  "unanalysable '  become s notice -
abl y compoun d an d describable.... " 

Emotion s ar e t o a  grea t  degre e perceptibl e t o externa l  ob -
server s throug h behaviora l  element s suc h a s bod y posture , 
accessin g cues ,  gestures ,  ey e movements ,  an d languag e pat -
terns .  The y allo w u s t o recogniz e th e buildin g block s o f  sub -
jectiv e experienc e mentione d above ,  an d utiliz e the m t o buil d 
intelligen t  agent s w e trus t  an d accept . 

Even thoug h N L P ha s bee n successfu l  i n elicitin g people' s 
subjectiv e experience s b y wa y o f  behaviora l  cue s an d trans -
ferrin g thei r  element s fro m on e perso n t o anothe r  fo r  ther -
apeuti c an d othe r  purposes ,  th e mode l  presente d her e need s 
thoroug h empirica l  testing .  I f  validated ,  i t  coul d b e use d t o 
buil d intelligen t  agent s whic h no t  onl y see m t o hav e subjec -
tiv e experiences ,  bu t  actuall y hav e them . 

Damasio ,  Antoni o R .  (1994) . 
set/Putnam . 
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