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T h e Evolutionar y Principle s Underiyin g Natura l  Cognitiv e Competence s 

John Toob y 
Anthropolog y 

Universit y o f  Californi a 
Sant a Baibara .  C A 

t o o b y @ a l i s h a w . u c s b . e d u 

M o d em researc h int o huma n reasonin g an d decision-makin g 
has produce d a  formidabl e paradox .  Th e consensu s amon g 
many m o d e m reasonin g an d decision-researcher s i s tha t  th e 
facult y o f  huma n reasonin g i s governe d b y crud e an d error -
pron e heuristics ,  bear s littl e o r  n o resemblanc e t o th e 
logicia n o r  theorist' s  ideal ,  an d systemaciall y depart s fro m 
normativ e model s o f  idea l  statistica l  an d deductiv e 
inference . 

Yet  despit e thi s apparen t  h u m a n ineptitud e o n 
laboratory-administere d artificia l  problems ,  natura l 
reasoning  systems-huma n an d nonhuma n mind s alike- -
negotiat e th e comple x natura l  task s o f  thei r  evolutionar y 
worl d wit h a  leve l  o f  operationa l  succes s fa r  surpassin g tha t 
of  th e mos t  sophisticate d existin g artificia l  intelligenc e 
systems .  O n virtuall y ever y natura l  inferentia l  proble m tha t 
has bee n carefull y investigated-fro m gramma r  inductio a 

semanti c induction ,  an d speec h perceptio n t o vision ,  objec t 
recognition,  an d colo r  constancy-organism s perfor m bette r 
tha n th e system s tha t  cognitiv e scientist s hav e bee n abl e t o 
construct ,  eve n thoug h thes e scientist s hav e ha d ful l  acces s 
t o m o d e m logics ,  statistica l  decisio n theories ,  an d othe r 
forma l  method s o f  inference . 

Th e parado x ca n b e resolve d b y considerin g th e 
evolutionar y principle s tha t  underli e wha t  w e cal l 
ecologicall y rationa l  domain-specifi c  inferentia l  principles . 
Ecologicall y rationa l  computationa l  device s ca n generat e 
effectiv e decision s an d reconstmc t  reliabl e knowledg e tha t 
woul d hav e bee n unobtainabl e b y an y method s tha t  di d no t 
incorporat e specialization s designe d t o exploi t  th e 
evolutionaril y  stabl e structur e o f  th e worid ,  divide d int o 
functionall y distinc t  domains . 
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