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Causa l  Explanatio n a s Constrain t  Satisfactio n : 

A Critiqu e an d a  Feedforwar d Connectionis t  Alternativ e 

Fran k Va n Overwall e (FRANK.VANOVERWALLE@VUB.AC.BE) 
Departmen t  o f  Psycholog y 
Vrij e Universitei t  Brusse l 
B-1050Brussel ,  Belgiu m 

In t roduct io n 

Read an d Marcus-Newhal l  (1993 )  propose d tha t  causa l 
explanatio n shoul d b e viewe d from  th e perspectiv e o f  a 
constrain t  satisfactio n process ,  i n whic h peopl e choos e a 
caus e amon g severa l  alternativ e explanation s tha t  i s  th e mos t 
coheren t  wit h th e event s t o b e explained .  Base d o n 
Thagard' s (1992 )  theor y o f  explanator y coherence ,  the y pu t 
forwar d fou r  principle s tha t  underli e th e coherenc e o f  socia l 
explanation s :  Perceiver s shoul d prefe r  th e explanatio n tha t 
account s fo r  mos t  o f  th e evidenc e (̂ breadth) ,  tha t  i s  mos t 
parsimoniou s {simplicity) ,  an d tha t  i s  explaine d b y othe r 
cause s {bein g explained) .  Moreover ,  th e strengt h o f  a n 
explanatio n als o depend s o n th e availabilit y  o f  alternativ e 
explanation s {competition) .  I n a  serie s o f  studies .  Rea d an d 
Marcus-Newhal l  (1993 )  foun d no t  onl y stron g empirica l 
suppor t  fo r  Thagard' s fou r  principle s o f  coherence ,  bu t  wer e 
als o abl e t o closel y simulat e subjects '  explanator y rating s 
wit h Thagard' s E C H O constrain t  satisfactio n program . 

Limitations of ECHO 

However ,  E C H O ha s severa l  importan t  shortcomings .  First , 
E C HO fail s t o b e sensitiv e t o covariatio n o r  contingenc y 
(eve n i n th e mos t  simpl e cas e wit h on e caus e an d on e event ) 
whic h i s crucia l  t o causality .  Thi s ca n b e demonstrate d b y 
simulation s a s wel l  a s b y mathematica l  proo f  Second , 
E C HO doe s no t  lear n from  experience .  Hence ,  i t  require s 
arbitrar y assumption s abou t  th e strengt h o f  divers e 
explanation s base d o n prio r  rating s o f  subject s o r  goo d 
sense .  A s anothe r  consequence ,  t o simulat e th e principl e o f 
competitio n (o r  discounting) ,  i t  require s tha t  tru e an d 
discounte d cause s ar e alway s simultaneousl y activated , 
whic h i s psychologicall y implausible .  Third ,  i t  canno t  dea l 
efficientl y wit h conjunction s o f  explanations .  Therefore , 
tw o slightl y differen t  networ k architecture s ar e neede d tha t 
includ e eithe r  individua l  cause s o r  thei r  conjunctio n bu t  no t 
both ,  whic h i s als o ver y implausibl e psychologically . 

Feedforward Alternative 

To remed y thes e limitations ,  a n alternativ e feedforwar d 
coruiectionis t  mode l  i s  propose d whic h ha s severa l 
advantages .  First ,  th e feedforwar d mode l  i s  implemente d 
wit h th e delt a algorith m whic h allow s i t  t o lear n from 
exposure s t o cause s an d thei r  effects .  Thi s algorith m i s par t 

of  a  broa d theor y o f  learning ,  no t  onl y o f  causa l  learnin g bu t 
als o o f  categorization ,  an d i s  formall y equivalen t  t o th e 
Rescorla-Wagne r  mode l  o f  anima l  conditioning .  Second ,  i t 
has bee n shov m mathematicall y tha t  th e delt a algorith m i s 
susceptibl e t o covariatio n give n appropriat e encodin g 
specifications .  Moreover ,  th e mode l  ca n replicat e othe r 
classica l  attributio n principle s o f  discountin g an d 
augmentation .  Third ,  th e mode l  ca n handl e bot h individua l 
cause s a s wel l  a s thei r  conjunction s b y adoptin g Cluc k an d 
Bower' s (1988 )  configural-cu e architecture . 

Simulating Four Principles of Coherence 

I  als o explore d t o wha t  exten t  th e feedforwar d mode l  i s 
capabl e o f  simulatin g th e fou r  principle s o f  coherence ,  b y 
runnin g nove l  simulation s o f  Rea d an d Marcus-Newhall' s 
data .  Th e result s showe d tha t  fo r  al l  fou r  principle s o f 
coherence ,  th e feedforwar d networ k wa s abl e t o mimi c th e 
predicte d effects .  Althoug h th e feedforwar d simulation s di d 
not  replicat e th e huma n dat a from  Rea d an d Marcus -
Newhal l  (1993 )  perfectly ,  th e result s wer e ofte n bette r  tha n 
thos e o f  th e E C H O constrain t  satisfactio n network . 

Conclusion 

Althoug h th e constrain t  satisfactio n approac h ma y provid e 
insight s i n som e domains ,  it s  contributio n canno t  li e i n 
causa l  explanation ,  a t  leas t  no t  i n th e forma t  o f  E C H O a s 
propose d b y Thagar d (1992 )  an d Rea d an d Marcus-Newhal l 
(1993) .  I n contrast ,  m y theoretica l  analysi s an d simulation s 
sugges t  tha t  th e feedforwar d mode l  provide s a  mor e 
promisin g alternativ e fo r  th e principle s o f  coherenc e an d 
causality . 
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