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Abstrac t 

E^motions and cognition are inextricably in-
tertwined .  Peeling s influenc e thought s an d 
action s whic h i n tur n giv e ris e t o ne w emo -
tiona l  reactions .  W e clai m tha t  peopl e infe r 
emotiona l  state s i n other s usin g common-sens e 
psychologica l  theorie s o f  th e interaction s be -
twee n emotions ,  cognition ,  an d action .  W e 
hav e develope d a  situatio n calculu s theor y o f 
emotio n elicitatio n representatin g knowledg e 
imderlyin g common-sens e causa l  reasonin g in -
volvin g emotions .  W e sho w ho w th e theor y 
can b e use d t o construc t  explanation s o f  emo -
tiona l  states .  Th e metho d fo r  constructin g ex -
planation s i s base d o n th e notio n o f  abduc -
tion .  Thi s metho d ha s bee n implemente d i n a 
compute r  progra m calle d A M A L .  Th e result s 
of  computationa l  experiment s usin g A M A L t o 
construc t  explanation s o f  example s base d o n 
case s take n firom a  diar y stud y o f  emotion s 
indicat e tha t  th e abductiv e approac h t o ex -
planator y reasonin g abou t  emotion s offer s sig -
niflcan t  advantages .  W e foun d tha t  th e ma -
jorit y o f  th e diar y stud y example s canno t  b e 
explaine d usin g deductio n alone ,  bu t  the y ca n 
be explaine d b y makin g abductiv e inferences . 
The inference s provid e usefu l  informatio n rel -
evan t  t o emotiona l  states . 

Introduction 

Ebcplainin g people' s action s ofte n require s reason -
in g abou t  emotions .  Thi s i s becaus e experience s 
giv e ris e t o emotiona l  state s whic h i n tur n mak e 
some action s mor e likel y tha n others .  Fo r  exam -
ple ,  i f  someon e strike s anothe r  person ,  w e ma y ex -
plai n th e aggressio n a s bein g a  resul t  o f  anger .  A s 
wel l  a s reasonin g abou t  action s i n term s o f  emo -
tiona l  states ,  w e ca n reaso n abou t  emotiona l  state s 
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themselves .  Explainin g emotiona l  state s require s 
reasonin g abou t  th e cognitiv e antecedent s o f  emo -
tions .  I n th e righ t  context ,  w e migh t  reaso n tha t 
a perso n wa s angr y becaus e h e o r  sh e ha d bee n in -
sulted .  Thi s pape r  focuse s o n explanation s o f  thi s 
kind . 

We presen t  a  computationa l  mode l  o f  th e con -
structio n o f  explanation s o f  emotions .  Th e mode l 
i s comprise d o f  tw o mai n components .  Th e firs t 
componen t  i s a  situatio n calculu s theor y o f  emotio n 
elicitation .  Th e secon d componen t  i s a  metho d fo r 
constructin g explanations .  Th e representatio n o f 
emotio n elicitin g condition s i s inspire d b y a  theor y 
of  th e cognitiv e structur e o f  emotion s propose d b y 
Ortony ,  Clore ,  an d Collin s (1988) .  I n additio n t o 
codifyin g a  se t  o f  genera l  rule s o f  emotio n elicitatio n 
inspire d b y thi s theory ,  w e hav e als o codifie d a  larg e 
collectio n o f  case s base d o n diar y stud y data .  W e 
hav e implemente d a  compute r  progra m tha t  con -
struct s explanation s o f  emotion s arisin g i n thes e 
scenarios .  Th e progra m construct s explanation s 
base d o n a  flrst  orde r  logica l  abductio n method . 

Abductive Explanation 

Peirc e use d th e ter m abductio n a s a  nam e fo r  a  par -
ticula r  for m o f  explanator y hypothesi s generatio n 
(Peirce ,  1931-1958) .  Hi s descriptio n wa s basically : 

The surprisin g fac t  C  i s observed ; 
But  i f  A  wer e true , 
C woul d b e a  matte r  o f  course , 
henc e ther e i s reaso n t o suspec t  tha t  A  i s true . 

Since Peirce's original formulation, many vari-
ant s o f  thi s for m o f  reasonin g hav e com e t o b e 
known a s abduction .  Example s o f  abductio n meth -
ods propose d i n A I  researc h includ e abductiv e ap -
proache s t o diagnosi s (Pen g &  Reggia ,  1990 )  an d 
natura l  languag e comprehensio n (Hobbs ,  Stickel , 
Martin ,  & ;  Edwards ,  1988) .  W e focu s o n a  logica l 
vie w o f  abductio n advocate d b y Pool e (e.g. ,  Poole , 
Goebel ,  &  Aleliunas ,  1987) .  I n thi s approach ,  ob -
servation s O  ar e explaine d give n som e backgroun d 
knowledg e expresse d a s a  logica l  theor y T  b y find -
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Tabl e 1 :  Elicitatio n Condition s fo r  2 0 Emotio n Type s 

J M P , F , S ) 

distre33{P, F, S) 

happy.for{Pi,Pe,F,S ) 

sorTy.for{Pi,Pg,F,S ) 

r€sents{Pi,Pt,F,S ) 

gloats{Pi,Pe,F,S ) 

hopts{P,F,S ) 

fears{P, F, S) 

satisfiediP ,  F ,  S ) 

fear3.confiTmed{P ,  F ,  S ) 

relieved{P,F,S) 

disappointed{P ,  F ,  S ) 

pr(md{P ,  A ,  S ) 

self.nproach{P ,  A ,  S ) 

admire{Pi,P2,A,S ) 

reproach{P i  ,P2,A ,  S ) 

gmtefuliPi,P2,A,Si ) 

angry.atiPi,Pg,A,Sj) 

gmtifiediP, A, Si) 

remorsef'ul{P, A, Sj) 

wanta{P ,  F ,  S )  A  holda{F ,  S) . 

want8iP,F,S )  A  holdaiF ,  S) . 

joy{Pi,joyiP,,F,So),S) . 

distres8iPi,di3tre3s{Pg ,  F ,  So) ,  S) . 

di3tn33iPi,joyiPe ,  F ,  So) ,  S) . 

joy{Pi,distrts3{Ps,F,So),S) . 

want3{P ,  F ,  S )  A  anticipatesiP ,  F ,  S) . 

want3{P, F, S) A anticipcUes{P, F, S). 

pncede3{So,S )  A  hope3{P ,  F ,  So )  A  hold3{F ,  S) . 

prvcede3iSo,S)Afears{P ,  F ,  So )  A  hold3{F ,  S) . 

prtcedes{So, S) A /ears(/>, F, 5o) A holds{F, S). 

prtcedes{So,S )  A  hope3{P ,  F,So )  A  hold3(F,S) . 

agent{A,P )  A  hold3(did{A),S )  A  praiseworth y {A) . 

agent{A ,  P )  A  hold3{did{A) ,  S )  A  Uameworthy{A) . 

agent{A ,  Pg )  A  holds{did{A),S )  A  praiseworthy{A) . 

agent{A ,  Ps )  A  hold3{did{A) ,  S )  A  blameworth y (A) . 

agent{A ,  Ps )  A  hold3{did{A) ,  Sj )  A  precedes{So ,  Sj )  A 

cause3{A ,  F,So) A prai3eworthy(A )  A  want3{Pi,F,Si) A holds^F ,  Sj) . 

agent{A ,  Ps )  A  holds{did(A) ,  Sj )  A  precede3{So,Si )  A 

cau3e3{A ,  F ,  So )  A  blameworthy{A )  A  want3{Pi,T ,  Sj )  A  hold3{F ,  Sj) . 

agent{A ,  Ps )  A  hold3{did{A) ,  Si )  Aprecede3{So,Si )  A 

causes{A ,  F,So) A wants{P ,  F ,  5/ )  A  hold3{F ,  Si )  A  praiseworthy(A) . 

agent{A ,  Ps )  A  hold3{did{A) ,  Si )  Aprecede3{So ,  Sj )  A 

cau3e3{A ,  F,So) A want3{P ,  F,Si) A hold3{F ,  Si )  A  blameworth y (A) . 

in g som e hypothese s H  suc h tha t 

H A T h O. 
I n othe r  words ,  i f  th e hypothese s ar e assumed , 
th e observatio n follow s b y wa y o f  genera l  law s an d 
othe r  fact s give n i n th e backgroun d knowledge . 

We construc t  explanation s usin g a n abductio n 
engin e base d o n a n earl y approac h t o mechanizin g 
abductio n describe d i n (Pople ,  1973) .  Th e metho d 
i s implemente d i n a  P R O L OG meta-interprete r 
calle d A M A L .  I t  take s a s inpu t  a  collectio n o f  PRO-
L OG clause s encodin g theories .  On e theor y repre -
sent s backgroun d knowledge ,  anothe r  capture s th e 
fact s o f  th e cas e a t  hand .  A n observatio n t o b e 
explaine d i s give n a s a  query .  A M A L i s als o give n 
an operationaUt y criterio n an d a n assumabilit y  cri -
terion .  Th e outpu t  include s a n explanatio n o f  th e 
give n observation ,  possibl y includin g som e assump -
tion s tha t  mus t  b e mad e i n orde r  t o complet e th e 
explanation . 

I n general ,  man y explanation s ar e possibl e 
and i t  i s  importan t  t o constrai n th e searc h 

t o avoi d larg e number s o f  implausibl e hypothe -
ses an d explanations .  I n earl y experiments , 
we foun d tha t  th e abductio n engin e conjec -
ture d larg e number s o f  implausibl e causa l  re -
lationships .  Thi s proble m wa s solve d b y dis -
allowin g assumption s o f  th e followin g forms : 

preconditions(A ,  F ) 
causes{A ,  F ,  S ) 

I n othe r  words ,  th e abductio n engin e wa s no t  al -
lowe d t o assum e tha t  a n arbitrar y fluent  migh t  b e a 
preconditio n fo r  a n action ,  no r  wa s i t  allowe d t o as -
sume unprovabl e cause-effec t  relationship s betwee n 
action s an d fluents. 

Emotion Elicitation 

Our  first  orde r  logica l  theor y o f  emotio n elicita -
tio n contain s rule s coverin g elicitin g condition s o f 
twent y emotio n type s (se e Tabl e 1) .  I n addition ,  w e 
hav e code d variant s o f  a  numbe r  o f  them ,  detail s o f 
whic h hav e bee n omitte d du e t o spac e constraints . 
(See O'Rork e &  Ortony ,  199 2 fo r  a  presentatio n o f 
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th e ful l  theory. ) 
The theor y draw s upo n knowledg e representatio n 

wor k o n situatio n calculu s (McCarthy ,  1968 )  an d 
conceptua l  dependenc y (Schank ,  1972) .  I t  include s 
axiom s tha t  suppor t  causa l  reasonin g abou t  action s 
and othe r  event s tha t  ca n lea d t o emotiona l  reac -
tions . 

Fbr  example ,  th e firs t  la w belo w mediate s pos -
itiv e an d negativ e effect s o f  actions .  Th e secon d 
la w state s tha t  a  preconditio n o f  a  physica l  trans -
fe r  fro m on e locatio n t o anothe r  i s tha t  on e mus t 
firs t  b e a t  th e initia l  location .  Th e remainin g law s 
stat e th e effect s o f  a  physica l  transfer . 

holds{F, do{A S)) *- causes{A, F, S) A poss{A, S). 
poss{ptrans{P ,  To ,  From ,  T ) ,  S ) 

^  holds{at{T ,  From) ,  S) . 
causes{ptrans{P ,  To ,  From ,  T),at{T,To),S ) 

causes(j>trans{P ,  To ,  From ,  T ) ,  at{T ,  From) ,  S) . 

Emotio n typ>e s ar e represente d a s fluent s an d 
thei r  elicitin g condition s ar e encode d i n rules .  A s 
examples ,  conside r  th e rule s fo r  th e emotio n type s 
fea r  an d relief ,  show n i n Tabl e 1 .  Th e fea r  rul e cap -
ture s th e ide a tha t  F>eopl e ma y experienc e fea r  i f 
the y wan t  a n anticipate d fluen t  no t  t o hold .  Relie f 
may b e experience d whe n th e negatio n o f  a  feare d 
fluen t  holds .  Fea r  usuall y occur s befor e th e flu -
ent  holds .  Not e that ,  althoug h man y example s o f 
fea r  involv e expectations ,  w e us e th e predicat e an -
ticipate s i n a n effor t  t o sugges t  th e notio n o f  "en -
tertainin g th e prospec t  o f  a  stat e o f  affairs .  Th e 
purpos e o f  thi s i s t o avoi d suggestin g tha t  hoped-fo r 
and feare d event s necessaril y  hav e a  hig h subjectiv e 
probability . 

Explaining Emotions 

I n thi s section ,  w e us e a n exampl e t o illustrat e th e 
abductiv e constructio n o f  explanation s involvin g 
emotions .  Th e exampl e i s base d o n dat a take n fro m 
a diar y stud y o f  emotions .  Mos t  o f  th e subject s wh o 
participate d i n th e stud y wer e sophomore s a t  th e 
Universit y o f  Illinoi s a t  Champaign-Urbana .  The y 
wer e aske d t o describ e emotiona l  experience s tha t 
occurre d withi n th e previou s 2 4 hours .  The y type d 
answer s t o a  computerize d questionair e containin g 
question s abou t  whic h emotio n the y felt ,  th e even t 
givin g ris e t o th e emotion ,  th e peopl e involved ,  th e 
goal s affected ,  an d s o on .  Ove r  100 0 description s 
of  emotio n episode s wer e collected ,  compiled ,  an d 
recorde d o n magneti c media .  W e hav e encode d ove r 
100 o f  thes e example s usin g ou r  situatio n calculu s 
representatio n language .  Th e followin g cas e pro -
vide s example s o f  relie f  an d fear . 

Mar y wante d t o g o t o sleep . 
Kare n returned . 
T.C .  finall y lef t  he r  place . 
Mar y wa s relieved . 

The cas e i s encode d a s show n i n Tabl e 2 .  Th e cas e 
fac t  say s tha t  Mar y want s sleep .  Th e quer y ask s 
why Mar y i s relieve d tha t  T.C .  i s  no t  a t  he r  hom e 
i n th e situatio n tha t  result s afte r  T.C.' s  departure . 
T.C.' s  departur e occurre d i n th e situatio n resultin g 
fro m Karen' s return .  (Not e th e abbreviation s fo r 
th e relevan t  situation s a t  th e botto m o f  th e Table. ) 

The explanatio n show n i n Tabl e 2  wa s con -
structe d automaticall y b y A M A L .  Th e progra m 
work s b y backwar d chainin g o n observation s t o b e 
explained .  I t  trie s t o reduc e th e observatio n t o 
known fact s b y invokin g genera l  law s (e.g. ,  causa l 
law s o f  situatio n calculu s an d law s o f  emotio n elici -
tation) .  I n thi s case ,  th e elicitin g conditio n fo r  relie f 
i s  invoke d i n orde r  t o explai n Mary' s relief .  Thi s 
generate s ne w question s tha t  mus t  b e answered , 
and s o on .  Th e resultin g explanatio n (show n i n 
Tabl e 2 )  state s tha t  Mar y i s relieve d tha t  T.C .  i s 
no longe r  a t  he r  home .  Th e explanatio n assume s 
tha t  Mar y fear s T.C.' s  presenc e i n he r  hom e be -
caus e sh e want s T.C .  no t  t o b e i n he r  hom e bu t  sh e 
anticipate s tha t  h e wil l  b e there .  A  deepe r  expla -
natio n connectin g thi s desir e an d anticipatio n t o 
Mary' s desir e fo r  restfu l  slee p shoul d b e possible . 
For  example ,  th e presenc e o f  T.C .  migh t  interfer e 
wit h Mary' s sleep .  Th e explanatio n o f  hi s abcenc e 
does no t  includ e th e possibilit y  tha t  h e ma y hav e 
been drive n awa y b y Karen' s return .  Bu t  i t  doe s 
serv e t o illustrat e th e us e o f  causa l  law s t o infe r 
negativ e fluent s relevan t  t o emotiona l  reactions .  I n 
thi s case ,  sinc e T.C .  move d fro m Mary' s hom e t o 
anothe r  location ,  i t  ca n b e inferre d tha t  h e i s n o 
longe r  a t  Mary' s home . 

Discussion 

Lik e th e exampl e o f  relie f  an d fear ,  th e majorit y 
of  th e case s i n th e diar y stud y dat a requir e as -
sumptions .  Th e kind s o f  assumption s neede d in -
clud e missin g preconditions ,  goals ,  prospects ,  an d 
judgements .  I n th e example ,  th e assumptio n tha t 
T.C .  wa s a t  Mary' s hom e i n th e initia l  situatio n 
helpe d explai n wh y h e wa s ther e afte r  Kare n cam e 
home.  Thi s i n tur n wa s a  preconditio n fo r  T.C.' s 
leavin g Mary' s home .  Th e exampl e als o require d 
an assumptio n tha t  Mar y wante d T.C .  t o g o some -
wher e els e i n orde r  t o explai n Mary' s fea r  tha t  T.C . 
woul d b e a t  he r  home .  Assumption s abou t  other' s 
goal s als o occu r  i n explainin g emotion s tha t  in -
volv e th e "fortune s o f  others. "  Abductiv e assump -
tion s abou t  othe r  menta l  state s includ e assump -
tion s abou t  whethe r  agent s anticipat e events .  I n 
th e exampl e o f  relief ,  i t  wa s necessar y t o assum e 
tha t  Mar y anticipate d T.C.' s  continue d (unwel -
come)  presenc e i n he r  home .  Assumption s abou t 
judgement s o f  blameworthines s an d praiseworthi -
ness ar e importan t  i n explainin g a  numbe r  o f  emo -
tion s no t  presen t  i n th e example . 

The explanatio n constructe d i n th e example ,  an d 
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Tabl e 2 :  Explanation s o f  Relie f  an d Fea r 

Case Fact s 
wants(mary ,  sle€p(mary) ,  . ) 

Quer y 
why(relieved(mary ,  not  at(tc ,  home(mary)) ,  s2) ) 

Explanatio n 
relieved(mary ,  not  at(tc ,  home(mary)) ,  s2 ) 

precedes(sl ,  s2 ) 
fears(mary ,  at(tc ,  home(mary)) ,  si ) 

wants(mary ,  not  at(tc ,  home(mary)) ,  si ) 

anticipates(mary ,  at(tc ,  home(mary)) ,  si ) 

holas(no t  at(tc ,  home(mary)) ,  s2 ) 
causes(ptrans(tc ,  _29887 ,  home(mary) ,  tc) ,  no t  at(tc ,  home(mary)) ,  si ) 
poss(ptrans(tc ,  J29887 ,  home(niary) ,  tc) ,  si ) 

holds(at(tc ,  home(mary)) ,  si ) 
not  causes(ptrans(karen ,  home ( 

holds(at(tc ,  home(mary)) ,  sO ) 

poss(ptrans(karen ,  home(mary)) ,  sO ) 

mary)) ,  not  at(tc ,  home(mary)) ,  sO ) 

Abbreviation s 
sl=do(ptrans(karen ,  home(mary)) ,  sO ) 
s2===do(ptrans(tc ,  _591 ,  home(mary) ,  tc) ,  si ) 

many othe r  explanation s (se e O'Rork e &  Ortony , 
1992) ,  coul d not  hav e bee n constructe d b y th e ab -
ductio n engin e withou t  it s abductiv e inferenc e ca -
pability ,  give n th e backgroun d knowledg e an d cod -
ification s o f  th e case s provide d wit h th e observa -
tion s t o b e explained .  Give n th e sam e informa -
tion ,  a  purel y deductiv e PROLOG-styl e interprete r 
woul d fai l  t o fin d a n explanation .  Admittedly ,  th e 
knowledg e bas e coul d conceivabl y b e extende d s o 
tha t  som e assumption s coul d b e eliminate d an d re -
place d b y deductiv e inferences .  Fo r  example ,  i f 
knowledg e o f  ethic s an d standard s o f  behavio r  coul d 
be provided ,  th e numbe r  o f  assumption s i n expla -
nation s requirin g judgement s o f  blameworthines s 
and praiseworthines s coul d b e reduced .  Bu t  i t  i s 
not  likel y tha t  al l  relevan t  preconditions ,  desires , 
prospects ,  an d judgement s ca n b e provide d i n ad -
vance . 

Related and future work 

We giv e a  complet e descriptio n o f  th e situatio n cal -
culu s o f  emotio n elicitatio n i n (O'Rork e &  Ortony , 
1992) .  Tha t  pape r  als o contain s additiona l  exam -
ple s an d detail s o f  th e mechanis m use d t o generat e 
explanations . 

A previou s stud y formalizin g commonsens e rea -
sonin g abou t  emotion s i s summarize d i n (Sanders , 
1989) .  Thi s wor k take s a  deductiv e approach,  us -
in g a  deonti c logi c o f  emotions .  Th e logi c focuse s 
on a  cluste r  o f  emotion s involvin g evaluation s o f 

action s — includin g wha t  w e hav e calle d admira -
tion ,  reproach ,  remorse ,  an d anger .  T h e evaluatio n 
of  action s i s ethical ,  an d involve s reasonin g abou t 
obligation ,  prohibition ,  an d permission .  Th e logi c 
was use d t o solv e problem s involvin g action s as -
sociate d wit h ownershi p an d possessio n o f  propert y 
(e.g. ,  giving ,  lending ,  buying ,  an d stealing )  b y prov -
in g theorems .  Fo r  example ,  th e fac t  tha t  Jac k wil l 
be angr y wa s prove d give n tha t  h e wen t  t o th e su -
permarket ,  parke d hi s ca r  i n a  lega l  parkin g place , 
and whe n h e cam e out ,  i t  wa s gone .  I t  i s  not  clea r 
whethe r  th e theorem s wer e prove d automaticall y 
or  b y han d s o question s o f  complexit y o f  inferenc e 
and contro l  o f  searc h i n th e deonti c logi c remai n 
unanswered .  W e hav e argue d tha t  abductio n of -
fer s advantage s ove r  deductio n alon e whe n applie d 
t o th e tas k o f  constructin g explanation s involvin g 
emotions .  A n d ou r  situatio n calculu s o f  emotio n 
elicitatio n i s mor e comprehensiv e tha n th e deon -
ti c logi c fo r  emotion s i n tha t  i t  cover s mor e emo -
tio n types .  Bu t  ou r  approac h coul d benefi t  fi-o m 
Sanders '  treatmen t  o f  ethica l  evaluations .  W e hop e 
t o undertak e a  detaile d compariso n an d integratio n 
of  th e bes t  part s o f  th e tw o approache s i n futur e 
work . 

The present work focuses on explaining emotions 
i n term s o f  elicitin g situations .  Bu t  whil e situation s 
giv e ris e t o emotiona l  reactions ,  emotion s i n tur n 
giv e ris e t o goal s an d action s tha t  chang e th e stat e 
of  th e world .  Application s suc h a s pla n recognitio n 
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wil l  requir e a  theor y specifyin g causa l  connection s 
betwee n emotion s an d subsequen t  actions .  Fb r  a 
brie f  descriptio n o f  a  syste m fo r  recognizin g plan s 
involvin g emotions ,  se e Cain ,  O'Rorke ,  an d Orton y 
(1989) .  Thi s pape r  als o describe s ho w explanation -
base d learnin g technique s ca n b e use d t o lear n t o 
recogniz e suc h plans .  Fo r  a  fulle r  discussio n o f  rea -
sonin g abou t  emotion-induce d actions ,  se e Elliot t 
and Orton y (1992) . 

I n Ortony ,  Clore ,  an d Fos s (1987 )  abou t  27 0 En -
glis h word s ar e identifie d a s referrin g t o genuin e 
emotion s fro m a n initia l  poo l  o f  60 0 word s tha t  fre-
quentl y appea r  i n th e emotio n researc h literature . 
I n anothe r  study ,  13 0 o f  thes e emotio n word s wer e 
distribute d amon g 2 2 emotio n types .  Some emotio n 
word s ma p t o severa l  differen t  types ,  e.g. ,  "upset " 
i s  compatibl e wit h distress ,  anger ,  o r  shame .  Man y 
word s ma p t o th e sam e type .  Encodin g th e rela -
tionshi p betwee n th e affectiv e lexico n an d th e emo -
tio n type s i s a n importan t  topi c fo r  futur e researc h 
aime d a t  automaticall y processin g natura l  languag e 
tex t  involvin g emotions . 

Conclusion 

We hav e develope d a  theor y o f  th e cognitiv e an -
tecedent s o f  emotion s an d a n abductiv e metho d fo r 
explainin g emotiona l  states .  W e sketche d a  com -
pute r  program ,  a n abductio n engin e implemente d 
i n a  progra m calle d A M A L ,  tha t  use s th e theor y 
of  emotio n elicitatio n t o construc t  explanation s o f 
emotions .  W e presente d a n explanatio n o f  a n ex -
ampl e base d o n a  cas e take n from a  diar y stud y o f 
emotions . 

The mos t  importan t  advantag e o f  ou r  approac h 
t o explanator y reasonin g abou t  emotion s i s tha t 
abductio n allow s u s t o construc t  explanation s b y 
generatin g hypothese s tha t  fill  gap s i n th e knowl -
edge associate d wit h case s wher e deductio n fails .  I n 
most  cases ,  emotiona l  state s canno t  b e explaine d 
deductivel y becaus e the y d o no t  follo w logicall y 
from  th e give n facts .  Th e abductio n engin e ex -
plain s th e emotion s involve d i n thes e case s b y 
makin g assumption s includin g valuabl e inference s 
abou t  menta l  state s suc h a s desires ,  expectations , 
and th e emotion s o f  others . 
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