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O r d e r  Effect s i n A b d u c t i v e R e a s o n i n g 

Jose f  F .  Krems '  an d Tod d R .  Johnson ' 
Technica l  Universit y o f  Chemnitz ,  Germany ' 

Divisio n o f  Medica l  Informatics .  Dept .  o f  Pathology ,  Th e Ohi o Stat e University ' 
k r e m s © p h i l .  t u - che i tm i t z .  d e ,  J o h n s o n .  2 5 @ o s u .  e d u 

Abductio n i s th e proces s o f  constructin g a  plausibl e Thagard ,  P .  (1989) .  Explanator y Coherence .  Be/wviora/a/u / 
explanatio n fo r  a  se t  o f  observations .  I t  i s  th e fundamenta l  Brai n Sciences ,  12 ,  435-502 . 
typ e o f  reasonin g i n man y comple x task s suc h a s scientifi c 
discovery ,  troubleshootin g an d diagnosis .  M a n y abductiv e 
problem s requir e multicausa l  explanation s i n whic h a 
conjunctio n o f  individua l  hypothese s togethe r  explai n th e 
data .  I n ou r  mental-mode l  theor y o f  multicausa l  abductiv e 
reasonin g an d skil l  acquisition ,  abductio n i s viewe d a s th e 
sequentia l  comprehensio n an d integratio n o f  dat a int o a 
singl e situatio n mode l  (Johnso n &  Krems ,  1994) . 
Comprehensio n an d integratio n ar e accomplishe d usin g 
satisflcin g search .  Th e mode l  ha s bee n implemente d i n 
Soar . 

One predictio n o f  th e mode l  i s tha t  orde r  o f  dat a (e.g. , 
symptom s i n diagnosti c reasoning )  affect s th e generatio n o f 
multicausa l  explanations .  I n a  firs t  experimen t  2 0 subject s 
wer e show n a  serie s o f  input-outpu t  dat a fro m a  technica l 
device .  Th e orde r  o f  dat a presentatio n wa s systematicall y 
varied .  Th e subject s ha d t o construc t  a  causa l  explanatio n 
fo r  th e dat a usin g previousl y acquire d causa l  knowledg e 
tha t  enable s subject s t o predic t  th e behavio r  o f  th e devic e 
give n an y inpu t  t o th e device .  Result s showe d tha t 
explanation s fo r  previousl y viewe d dat a systematicall y 
constraine d explanation s fo r  ne w data .  Experience d 
proble m solver s wer e mor e affecte d b y orde r  o f  dat a 
presentatio n tha n novices . 

I n a  secon d experimen t  1 0 subject s wer e show n al l  th e 
dat a a t  once ,  instea d o f  sequentially .  Th e sequenc e o f  dat a 
interpretatio n therefor e wa s subject-pace d an d subject -
guided .  I t  coul d agai n b e show n tha t  th e multicausa l 
explanatio n depende d o n th e sequence ,  an d no t  jus t  th e 
"causa l  implications "  o f  th e evidence . 

The result s poin t  t o a  highl y sequentia l  natur e o f  applyin g 
causa l  knowledge .  Th e result s ar e als o use d t o evaluat e 
differen t  type s o f  computationa l  model s o f  abductiv e 
reasonin g wit h regar d t o psychologica l  plausibility .  A 
computational-mode l  implemente d i n th e Soa r  architectur e 
wil l  b e outline d tha t  fit s  th e empirica l  constraints .  I t  wil l  b e 
compare d t o "quasi-normativ e models "  lik e set-coverin g 
and th e Theor y o f  Explanator y Coherenc e (Thagard ,  1989) . 
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