
UC Merced
Proceedings of the Annual Meeting of the Cognitive Science 
Society

Title
Explanatory Coherence as a Model for Belief Revision

Permalink
https://escholarship.org/uc/item/7sz7495k

Journal
Proceedings of the Annual Meeting of the Cognitive Science Society, 18(0)

Author
Carrick, Christina

Publication Date
1996
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/7sz7495k
https://escholarship.org
http://www.cdlib.org/


Exp lana to r y C o h e r e n c e a s a  M o d e l  fo r  Belie f  Revisio n 

Christin a Carric k 
Computin g Scienc e 

Simon Frase r  Universit y 
Bumaby,  BC ,  Canad a V5 A 1S 6 

ccarrick@cs.sfu.c a 

Introductio n 

A belie f  revisio n syste m mus t  b e abl e t o decide ,  i n th e fac e 
of  contradictor y information ,  whic h (i f  any )  belief s shoul d 
be abandoned .  Wha t  genera l  principl e shoul d b e followe d 
t o mak e thi s decision ? I n Martin s an d Shapir o (1988) ,  sev -
era l  specifi c  task s wer e describe d whic h mus t  b e solve d i n 
orde r  fo r  a  syste m t o successfull y revis e belief s i n th e fac e 
of  contradictor y evidence :  inference ,  dependenc y recording , 
nonmonotonicity ,  an d disbelie f  propagation .  A  cognitiv e the -
or y o f  belie f  revisio n shoul d b e abl e t o sa y whic h belief s 
shoul d b e retaine d o r  abandone d whil e allowin g solution s t o 
th e subproblem s t o b e covere d b y th e sam e theory . 

The ECHO Program and Belief Revision 

Ther e ar e tw o majo r  epistemi c theorie s o f  belie f  revision :  th e 
foundationa l  theor y o f  belie f  revisio n an d th e coherenc e the -
ory .  I t  i s  desirabl e fo r  a  mode l  o f  belie f  revisio n t o hav e 
some o f  th e rationalit y o f  th e foundationa l  theory ,  bu t  wit h a 
behaviou r  simila r  t o tha t  produce d b y th e coherenc e model . 
Explanator y Coherenc e (EC )  make s suc h a n attempt ,  encom -
passin g aspect s o f  bot h theories .  E C follow s th e principl e o f 
negativ e uncertainty ,  give n b y foundationa l  theory ,  b y requir -
in g som e sor t  o f  explanator y relationshi p betwee n tw o propo -
sition s i n orde r  fo r  the m t o b e considere d coherent .  I t  als o 
conform s t o th e principl e o f  conservation ,  however ,  whic h i s 
th e basi s fo r  coherenc e theory . 

Explanator y Coherenc e i s a  propert y o f  tw o o r  mor e propo -
sition s (Thagard ,  1989) .  Th e greate r  a  propositio n cohere s 
wit h a  se t  o f  othe r  propositions ,  th e greate r  it s  acceptability ; 
a propositio n whic h i s incoheren t  wit h th e se t  shoul d b e re -
jected .  I n hi s paper ,  Thagar d note s th e potentia l  fo r  usin g 
explanator y coherenc e fo r  belie f  revision .  Thoug h E C canno t 
say ho w t o deriv e ne w belief s fro m ol d ones ,  i t  coul d b e use d 
t o decid e whethe r  o r  no t  a  ne w belie f  shoul d ente r  th e syste m 
on th e basi s o f  coherenc e wit h th e belief s alread y maintained . 

Based o n th e principle s o f  explanator y coherence ,  th e 
E C HO progra m i s describe d i n detai l  i n Thagar d (1989) . 
E C HO i s a n implementatio n o f  a n associativ e artificia l  neura l 
network .  Connection s i n th e networ k ar e eithe r  excitatory , 
whic h represent s explanator y relations ,  o r  inhibitory ,  whic h 
represent s contradiction .  Eac h nod e represent s a  propositio n 
or  a n hypothesis ,  an d th e connection s are ,  therefore ,  th e re -
lation s betwee n them .  Sinc e th e purpos e o f  E C H O wa s t o 
determin e coherenc e an d no t  explanator y relationships ,  al l 
explanator y an d contradictor y relationship s betwee n proposi -
tion s ar e entere d a s input .  A  "specia l  evidence "  uni t  provide s 
activatio n t o al l  proposition s o f  observe d data ,  an d thi s ac -

tivatio n spread s throughou t  th e networ k vi a th e excitator y 
(explanation )  link s an d i s restricte d throug h th e inhibitor y 
(contradiction )  links . 

Experimentation and Results 

Th e E C H O progra m wa s extende d onl y slightl y fo r  nonmono -
tonicit y experiments .  I t  wa s mad e possibl e t o adjus t  an y o r 
al l  activation s an d connectio n strength s o f  th e network ,  t o 
simulat e a  "forgetting "  effec t  o r  a  re-initialization .  I t  wa s als o 
made possibl e t o disconnec t  node s fro m th e Sf)ecia l  evidenc e 
unit ,  t o allo w proposition s whic h wer e onc e tru e t o becom e 
false .  T w o differen t  origina l  dat a set s wer e use d fo r  th e belie f 
revisio n experiments ,  eac h o f  whic h wer e presente d t o th e 
networ k i n varyin g manner s (certai n subset s o f  evidenc e wer e 
presented ,  an d the n others) . 

I t  wa s foun d tha t  implementin g th e nonmonotoni c abilit y 
i s  no t  a  straightforwar d matter .  Th e simpl e E C processe s 
alon e wer e no t  enoug h t o caus e th e shift s i n belie f  tha t  shoul d 
hav e occurred .  Fadin g al l  o f  th e activation s provide d th e 
networ k wit h th e capabilit y  t o re-evaluat e th e beliefs ,  whic h 
i s cognitivel y plausibl e give n th e assumptio n tha t  ther e exist s 
a momentar y suspensio n o f  a  person' s belief s whe n h e i s 
confronte d wit h ne w information . 

Futur e wor k wil l  involv e investigatio n int o th e issu e o f 
epistemi c entrenchmen t  i n E C H O.  Marker-passin g wil l  b e 
explore d t o facilitat e shift s betwee n epistemi c state s withou t 
fadin g al l  node s equally .  Experimentatio n wit h large r  dat a 
set s i s als o necessary ,  t o discove r  E C H O ' S abilit y  t o scal e t o 
mor e comple x data . 
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