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Introduct io n 

H u m an being s are ,  a s Joh n Lock e pu t  it ,  mos t  o f  th e tim e 
condemne d t o liv e i n th e twiligh t  o f  uncertaint y rathe r  tha n 
th e midda y su n o f  certainty .  Uncertaint y managemen t  i s 
thu s fundamenta l  t o huma n being s a t  al l  level s o f  thei r  inter -
actio n wit h th e rea l  world .  Abduction ,  propose d b y Ameri -
ca n philosophe r  Charle s S .  Peirc e a s a  distinc t  typ e o f  infer -
enc e fro m deductio n an d induction ,  i s a  for m o f  huma n rea -
sonin g tha t  infer s cause s o r  explanation s fro m effects .  Sinc e 
i n abductio n premise s d o no t  guarante e th e trut h o f  conclu -
sion s du e t o incomplet e information ,  uncertaint y manage -
ment  play s a n importan t  rol e i n huma n abductiv e reasoning . 

However ,  fe w previou s studie s directl y addresse d th e 
connection s betwee n th e two .  Fo r  example .  Ech o (Thagard , 
1992) ,  a  mode l  o f  abduction ,  fail s t o sufficientl y handl e 
variou s uncertaint y aspects .  First ,  Ech o doe s no t  handl e 
belie f  acquisition ,  tha t  is ,  i t  doe s no t  lear n fro m it s experi -
enc e t o adap t  t o th e statistic s i n th e environment .  Second , 
Ech o doe s no t  handl e dynami c belie f  revision .  Ech o as -
sumes tha t  al l  evidenc e i s availabl e a t  th e ver y beginning , 
therefore ,  n o belie f  revisio n i s necessary .  Thi s i s no t  a  real -
isti c assumption .  Peopl e usuall y nee d t o revis e thei r  belief s 
base d o n th e changin g environment . 

Our  researc h represent s a n attemp t  t o explor e th e essenc e 
of  uncertaint y managemen t  i n huma n abductiv e reasoning . 
We presen t  a  modifie d Ech o mode l  (UEcho) ,  i n whic h w e 
adde d a  learnin g mechanis m fo r  belie f  acquisitio n an d a 
dynami c processin g mechanis m fo r  belie f  revision .  Mor e 
specifically ,  w e embedde d th e Rescorla-Wagne r  learnin g 
rul e i n UEcho ,  whic h allow s UEch o t o reflec t  som e statis -
tic s i n th e environmen t  b y updatin g th e strength s o f  connec -
tion s base d o n experience .  I n orde r  fo r  UEch o t o d o belie f 
revision ,  w e designe d UEch o t o accep t  sequentia l  evidenc e 
and operat e i n a  dynami c step-by-ste p mode .  I n addition , 
we adde d a  ne w paramete r  t o UEch o t o differentiat e evi -
denc e base d o n differen t  presentatio n orders . 

To evaluat e th e model ,  w e repor t  a n empirica l  stud y i n 
whic h base-rat e learnin g serve s a s a  testbe d fo r  belie f  acqui -
sitio n an d th e orde r  effec t  serve s a s a  testbe d fo r  belie f  revi -
sion .  Althoug h literatur e abou t  bas e rat e acquisitio n an d us e 
i s quit e controversia l  (se e Cosmide s &  Tooby ,  199 6 fo r  a 
review) ,  i t  ha s bee n show n repeatedl y that ,  i n som e circum -
stances ,  peopl e ca n automaticall y an d accuratel y acquir e 
and us e bas e rat e an d frequenc y informatio n (Hashe r  & 
Zacks ,  1984) .  Orde r  effects ,  o n th e othe r  hand ,  ar e als o 

fairl y robus t  finding s i n th e huma n reasonin g an d judgmen t 
literatur e (se e Hogart h &  Einhorn ,  199 2 fo r  a  review) .  Th e 
orde r  effec t  refer s t o th e phenomeno n tha t  peopl e ma y ob -
tai n differen t  conclusion s base d o n evidenc e tha t  i s  identica l 
excep t  fo r  presentatio n order . 

Experimenta l  result s sho w tha t  1 )  Subject s ca n correctl y 
acquir e mos t  o f  th e probabilities ,  an d UEch o doe s reasona -
bl y wel l  a t  simulatin g subjec t  behavior ;  2 )  Despit e accurat e 
bas e rat e acquisition ,  th e orde r  effec t  occur s unde r  al l  con -
ditions .  Mor e specifically ,  bot h UEch o an d th e experimen t 
sho w a  recenc y effect :  th e fina l  decisio n i s mor e heavil y 
influence d b y th e directio n o f  th e las t  evidenc e item . 

Conclusions 

Abductio n i s a  distinc t  typ e o f  hypothetica l  reasonin g whic h 
infer s somethin g may-be .  Th e empirica l  wor k her e show s 
tha t  huma n abductiv e reasonin g indee d involve s uncertaint y 
and thu s require s belie f  operations .  Echo ,  a  propose d mode l 
of  abduction ,  account s fo r  man y aspect s o f  huma n abductiv e 
reasoning ,  bu t  doe s no t  incorporat e uncertaint y manage -
ment .  W e designe d a  modifie d versio n o f  Ech o (UEcho) , 
whic h ha s th e potentia l  t o handl e th e uncertaint y aspect s o f 
abduction .  UEch o doe s a  fairl y goo d jo b modelin g belie f 
acquisitio n an d dynami c belie f  revision ,  tw o critica l  compo -
nent s i n huma n abductiv e reasoning . 
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