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PROPOSITIONAL ATTITUDES ,  C O M M O N S E N SE REASONING,  A N D M E T A P H OR 

John A .  Bamde n 

Computin g Researc h Laborator y 
New Mexic o Stat e Universit y 

T HE CLAI M T O B E A R G U ED 

Peopl e liav e highl y metaphorica l  way s o f  regardin g eac h others '  minds ,  a s i s  wel l  k n o w n an d wil l 

be exemplitte d later .  Thi s mean s tha t  i n practic e peopl e wil l  ofte n adop t  metaphorica l  view s o f  eac h 

others '  propositiona l  attitude s (thei r  state s o f  belief ,  hope ,  expectation ,  intention ,  desire ,  an d s o on) . 

Thi s ha s bee n ignore d i n detaile d technica l  studie s o f  h o w t o represen t  propositiona l  attitude s i n A I  sys -

tems .  Yet ,  thi s pape r  wil l  argu e tha t  i t  i s  absolutel y cioicia l  t o pa y attentio n t o suc h view s i n designin g 

propositiona l  altimd e representatio n schemes . 

Tli e pape r  briefl y argue s thi s clai m abou t  metaphor ,  whic h I  hav e m a d e recentl y elsewher e 

[Barnde n 1988] ,  bu t  als o place s i t  i n th e contex t  o f  th e followin g mor e genera l  claim : 

I n th e desig n o f  representatio n scheme s fo r  belief s an d othe r  propositiona l  attitudes ,  i t  i s 

essentia l  t o pa y attentio n t o issue s o f  c o m m o n sense ,  plausibl e reasonin g (includin g meta -

phorica l  reasonin g a s a  specia l  case) ,  a s oppose d t o th e stric t  deductiv e reasonin g tha t  i s 

traditionall y considered . 

We shal l  refe r  t o thi s a s Th e Claim .  Ther e arc ,  certainly ,  som e well-recogniz.e d connection s betwee n 

propositiona l  attitude s an d commonsense ,  plausibl e reasoning ,  an d thes e link s hav e alread y affecte d 

altitude-representatio n desig n t o som e extent .  However ,  th e pape r  wil l  pres s fo r  a  ne w effec t  o n suc h 
design .  Also ,  th e stronges t  previou s effect s o n attitude-representatio n desig n hav e c o m e no t  fro m com -

monsens e reasonin g bu t  fro m deductiv e reasonin g (se e nex t  section) .  Thi s account s fo r  th e contras t  t o 

deductiv e reasonin g i n Tli e Claim . 

Th e pla n o f  th e pape r  i s a s follows .  Tlii s  sectio n wil l  briefl y revie w som e existin g link s betwee n 

propositiona l  attitude s an d commonsens e reasoning .  Th e nex t  sectio n wil l  unif y importan t  aspect s o f 

th e traditiona l  interpla y o f  deductiv e reasonin g an d propositiona l  attitude s unde r  a  certai n bamie r  (th e 

"inference-liftin g questio n schema") ,  bu t  wil l  argu e tha t  thi s interpla y i s  jus t  a  specia l  an d somewha t 

artilicia l  specia l  cas e o f  a  mor e genera l  inteipla y tha t  allow s fo r  commonsens e reasonin g also .  Then , 
tlire e section s wil l  lea d u p t o showin g th e importanc e i n thi s interpla y o f  metaphorica l  reasoning , 

becaus e o f  people' s metaphorica l  view s o f  attitudes .  W e wil l  se e tha t  attitude s an d commonsens e rea -

sonin g ar e mor e inUicatel y intertwine d tha n i s  common l y reaUze d — t o tli e exten t  tha t  commonsens e 

plausibl e reasonin g mus t  b e give n a  bigge r  rol e i n th e desig n o f  genuinel y usefu l  propositional-attitud e 

representatio n teclinique s tha n i t  ha s ha d i n th e past .  Thi s rol e i s a t  las t  sketche d i n th e penultimat e sec -

lion . 

As fo r  recognize d comiection s betwee n attitude s an d commonsens e reasoning ,  th e followin g one s 

ar e amon g th e mos t  important .  A  centra l  aspec t  o f  discours e an d speec h ac t  theor y i s  listeners '  plausi -
bl e conclusion s abou t  th e intentions ,  beliefs ,  etc .  o f  speakers .  [vSe e e.g .  Alle n 1983 ,  Gros z &  Sidne r 

1986 ,  Spcrbe r  &  Wilso n 1986] .  Automate d tutorin g system s shoul d ideall y m a k e plausibl e inference s 
abou t  th e beliefs ,  expectation s an d intention s o f  users .  Anothe r  connectio n i s  show n i n som e researc h 

tha t  ha s bee n don e o n resource-limite d belie f  reasonm g (e.g .  Konolig c 1983 ;  se e als o Fagi n &  Ha lpe m 

1987] .  Commonsens e reasonin g i s  involve d i n choosin g betwee n differen t  type s o f  readin g o f  proposi -

tiona l  attitud e reports ,  e.g .  betwee n "de-re "  an d "de-dicto "  reading s (Wieh e &  Rapapor t  1986] .  TTicr e 

has recentl y bee n researc h o n mappin g betwee n plausible-reasonin g logic s an d belie f  logic s fKonolig e 

1987) .  Maid a (1986 )  ha s worke d o n introspection-based ,  plausibl e a,scriptio n o f  belie f  t o othe r  agents . 

Issue s o f  plausible ,  default-base d ascriptio n o f  belief s hav e bee n addresse d b y Balli m (1987) ,  Wilk s & 

Ballin i  (1987) ,  an d Barnde n &  Balli m (1988 )  argu e tha t  th e issue s hav e a  (no t  well-recognized )  effec t 
oi l  altitude-reprcscnialio n design . 
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COMMONSENSE REASONING AND ATTITUDES: INTRODUCTION 

The Clai m concern s th e issu e o f  ho w inferenc e requirement s affec t  detaile d representationa l 

desig n fo r  prepositiona l  attihid e purposes .  Mos t  relevan t  wor k withi n A I  an d pliilosoph y ha s bee n o n 

(a )  respectin g th e referentia l  opacit y o f  propositional-attitud c contexts ; 

(b )  preventin g "logicall y omniscient "  inferenc e (se e e.g .  Levesqu e 1984 ,  Fagi n &  Halpe m 1987] ; 

(c )  while ,  i n som e research ,  allowin g simpl e type s o f  logica l  combinatio n o r  analysi s o f  beliefs ,  a s i n 

inferrin g t o and/o r  fr o betwee n " Z believe s tha t  R  an d S "  o n tli e on e han d an d " Z believe s tha t 

R"  an d " Z believe s tha t  S "  o n th e other . 

Issue s (a )  t o (c )  ar e mainl y concerne d wit h th e followin g questio n schema : 

IL: The Inference-Lifting Question-Schema 

G I V E N tha t  th e statemen t  Q  follows ,  i n sens e F ,  fro m som e statement s P , 

D O ES tli e statemen t  " Z believe s (hopes ,  etc. )  tha t  Q "  follow ,  i n sens e G ,  fro m th e statement s " Z 

believe s (hopes ,  etc. )  tha t  P" ? 

The term "statement" is used in a loose, general sense in this paper, covering both natural language 

sentence s an d forma l  representationa l  expressions . 

The followin g wil l  assum e that ,  i n th e schema ,  A' s propositiona l  attitud e i s on e o f  belie f  (b y fa r 

th e mos t  c o m m o n cas e discussed) .  I n on e importan t  versio n o f  issu e (a) ,  ther e ar e tw o P  statements , 

e.g .  "Jim' s wif e i s clever "  an d "Mar y i s Jim' s wife" ;  Q  i s derive d fro m th e first  o f  thes e b y co -

referentia l  substitution ,  givin g "Mar y i s clever" ;  an d sense s F  an d G  ar e bot h deductiv e consequence . 

Tli e answe r  t o th e questio n i s " n o "  whe n "Jim' s wife "  i n th e statemen t  " Z believe s tha t  Jim' s wif e i s 

clever "  i s  interprete d i n a  de-dict o way .  Not e als o tha t  th e referentia l  opacit y issu e i s als o take n t o 

cove r  tli e cas e whe n Mar y i s Jim' s wif e bu t  agen t  Z  i s no t  presume d t o believ e this . 

I n issu e (b) ,  th e P  statement s ar e a  statemen t  R  an d a  statemen t  t o th e effec t  tha t  R  implie s Q ,  an d 

sense s F  an d G  ar e agai n deductiv e consequence .  Logica l  omniscienc e i s commonl y take n t o includ e 

othe r  slightl y differen t  pattern s o f  deductiv e inferenc e abou t  agen t  Z  [se e e.g .  Fagi n &  Halper n 1987J , 

but  thes e ar e les s german e t o thi s paper . 

Tliu s w e se e tha t  issue s (a) ,  (b )  and ,  obviously ,  (c )  ar e primaril y concerne d wh h F  an d G  bein g 

definit e (i.e .  deductive )  inference ,  a s oppose d t o plausible ,  commonsens e inference ,  eve n thoug h th e 

issue s ar e indee d genuinel y concerne d wit h commonsens e inferenc e i n th e indirec t  o r  suppresse d sens e 

tha i  ih e proscriptiv e thrus t  o f  (a )  an d (b) ,  an d th e permissiv e thrus t  o f  (c) ,  ar e inspire d b y commonsens e 

observation s b y th e theoris t  o n wha t  i t  i s  reasonabl e t o infe r  abou t  ordinar y agents . 

However ,  jus t  a s mos t  inferenc e o f  tru e practica l  interes t  i n A I  an d cognitiv e scienc e generall y i s 

of  a  commonsensica l  an d merel y plausibl e natur e (base d o n defaults ,  abduction ,  metaphor ,  an d s o on) , 

th e instance s o f  I L tha i  ar e o f  primar y interes t  ar e thos e i n whic h sens e F  and/o r  sens e G  bring s i n 

plausible ,  commonsens e reasoning .  On e suc h commonsens e instanc e o f  I L ha s A' s attitud e bein g belief , 

Q bein g "Pete r  ca n fly",  th e P  bein g th e statement s "Usuall y bird s ca n fly"  an d "Pete r  i s a  bird" ,  an d 

F bein g th e sens e o f  defaul t  reasoning .  G  i s als o likel y t o b e som e plausible-reasonin g sense ,  althoug h 

notic e tha t  th e degre e o f  plausibilit y  i n th e inferenc e t o " Z believe s tha t  Q "  fro m th e " Z believe s tha t 

P"  ha s n o necessary ,  simpl e connectio n wit h th e degre e o f  plausibilit y  tha t  woul d obtai n i f  th e syste m 

wer e t o infe r  Q  fro m th e P  Fo r  example ,  th e syste m ma y happe n t o kno w tha t  Joh n almos t  alway s doe s 

i n fac t  make s (a t  leas t  tentative )  inference s abou t  th e flying  abitli y  o f  particula r  birds ,  s o tha t  Ih e infer -

enc e t o "Joh n believe s tha t  Q "  coul d hav e a  muc h highe r  plausibilit y  tha n th e system' s potentia l  infer -

enc e t o Q  fro m tli e P . 

The confidenc e inequalit y ca n b e th e othe r  wa y around :  Q  migh t  eve n follo w definitel y fro m th e 

P,  a s fa i  a s th e syste m i s concerned ,  an d ye t  tli e syste m ma y onl y hav e limite d contidenc e i n th e 
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conclusion thai Z believes Q. Thus even ihc Iradilional issue of IL instances where F is a definite-

reasonin g sense ,  G  shoul d b e take n t o b e a  plausible-reasonin g sense . 

1 hav e no t  explore d an y implication s tha t  I L instance s suc h a s th e on e abou t  bird s migh t  hav e fo r 

attitude-representatio n design .  W e procee d n o w t o buil d a  bridg e toward s I L instance s tha t  d o hav e 

suc h iinplicalioas . 

COMMONSENSE INSTANCES OF THE IL SCHEMA: "EXPLICATIONS" 

Conside r  th e attitud e report :  Professo r  Z  believe s tha t  X' s theor y i s threatened . 

A n A I  syste m interpretin g thi s sentenc e m a y wel l  hav e t o explicat e th e notio n o f  threa t  involve d here ,  i n 

orde r  t o adequatel y lin k th e infonnatio n conveye d b y th e sentenc e wit h othe r  information .  Fo r  instance , 

suppos e tha t  th e syste m believe s tha t  Professo r  Z  i s usuall y correc t  i n he r  belief s abou t  whethe r  ther e 

ar e experiment s providin g evidenc e agains t  give n theories .  Suppos e als o tha t  on e reasonabl e explica -

tio n o f  tli e notio n o f  a  theor y bein g threatene d (ou t  o f  perhap s m a n y possibl e explication s availabl e t o 

th e system )  i s tha t  ther e i s a n experimen t  tha t  provide s evidenc e agains t  th e theory .  Then ,  i f  th e syste m 

consider s i t  reasonabl e t o imput e thi s explicate d vie w o f  theory-threa t  t o Z ,  Z  ca n us e th e attimd e repor t 

t o m a k e th e plausibl e inferenc e tlia t 

Professo r  Z  believe s tha t  ther e i s a n experimen t  providin g evidenc e agains t  X' s theory . 

Tli e syste m ca n g o o n t o us e it s belie f  abou t  Z' s reliabilit y  o n suc h matter s t o m a k e th e plausibl e infer -

enc e tha t  ther e i s indee d a n experimen t  providin g evidenc e agains t  X' s theory . 

We hav e her e a n instanc e o f  th e I L schem a i n whic h P  i s th e statemen t  tha t  X' s theor y i s 

threatened ,  an d Q  i s th e statemen t  tha t  ther e i s som e experimen t  providin g evidenc e agains t  X' s theory . 

It  i s  clea r  tha t  G  i s som e sens e o f  plausibl e inference .  A s fo r  sens e F ,  w e coul d suppos e tha t  Q  follow s 
fro m P  i n th e sens e o f  bein g a  plausibl e analysi s o f  th e meanin g o f  P .  Or ,  w e coul d suppo.s e tlia t  Q 

follow s fro m P  i n th e sens e o f  bein g a n ordinar y plausibl e inferenc e fro m P .  Thi s sor t  o f  distinctio n 

actuall y make s littl e differenc e t o th e concern s o f  thi s paper . 

I n th e exampl e w e starte d wit h th e natura l  languag e sentenc e displaye d above ,  bu t  ther e i s n o 

implicatio n tha t  th e conclusio n (Prof .  Z  believe s tha t  ther e i s som e experimen t  ... )  i s  als o a  natura l 

languag e sentence .  Rather ,  w e m a y tak e th e syste m t o b e inferrin g fro m th e give n sentenc e t o .som e 

interna l  representationa l  expressio n fo r  th e conclusion .  W e ar e her e unconventionall y subsumin g th e 

natura l  languag e understandin g proces s unde r  inference .  Thi s subsumptio n i s mainl y fo r  th e sak e o f 

simplicit y o f  discussion ,  an d i t  make s littl e ultimat e differenc e t o th e issue s o f  concer n i n thi s paper . 

I t  i s  potentiall y  a  comple x matte r  fo r  th e syste m t o devis e a  reasonabl e explicatio n o f  a  vagu e 

notion ,  lik e tha t  o f  a  theor y bein g threatened ,  embedde d i n a  belief .  I n ou r  example ,  th e explicatio n ca n 

depen d o n th e academi c field s o f  X  an d Z  (an d thes e field s m a y differ) ,  defaul t  informatio n abou t  h o w 

peopl e i n Z' s field  vie w theorie s i n X' s field  an d thei r  relationshi p t o experiments ,  specia l  informatio n 

abou t  Z' s vie w o f  tlies e matters ,  an d s o on .  Also ,  ther e ca n b e explici t  hint s abou t  specifi c  explications , 
as i n "Professo r  Z  believe s tha t  X' s theor y i s threatene d b y Y' s mor e economica l  theory" .  Her e a n 

experiment-base d explicatio n tha t  migh t  otherwis e hav e bee n use d woul d b e discarde d i n favo r  o f  a n 

explicatio n i n term s o f  opposin g theories .  Tli e complexitie s i n th e choic e o f  reasonabl e explication s ar e 

beyon d th e scop e o f  thi s pape r  bu t  ar e th e subjec t  o f  activ e researc h b y tli e author . 

METAPHORICAL INSTANCES OF THE IL SCHEMA 

So fa r  w e hav e ignore d th e possibl e metaphorica l  natur e o f  th e threa t  notion .  Le t  u s n o w assum e 

tha t  th e notio n i s metaphorical ,  an d tha t  th e vehicl e o f  th e metapho r  i s a  W A R domai n (se e e.g .  Lakof f 

& John.so n 1980 ]  i n whic h peopl e ca n threaten ,  battl e with ,  an d conque r  eac h oilier ,  an d s o on . 

I t  i s  the n importan t  fo r  th e A l  syste m t o b e abl e t o relat e th e exampl e sentenc e o f  th e las t  sectio n 

t o statement s suc h a s th e following ,  whic h sla y withi n th e sam e metaphor : 
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Prof .  Z  believe s tha t  Y  intend s t o attac k X' s theory , 

give n tha t  thi s sei\tenc e i s interprete d t o mea n tha t  th e attackin g aspec t  o f  th e W A R metaplio r  i s i n fac t 
bein g use d mentall y b y Z .  (Thi s readin g i s analogou s t o de-dict o interpretatio n o f  referentia l  plirase s i n 
belie f  contexts. )  I f  on e o f  th e reasonabl e explication s o f  "threatened "  tha t  i s  availabl e t o th e syste m i s 
t o lli e effec t  tha t  someon e i s intendin g t o attac k th e threatene d thing ,  the n th e syste m coul d com e t o th e 
plausibl e conclusio n tha t  th e threa t  t o X' s theor y believe d b y Z  i s i n fac t  jus t  Y' s intentio n (accordin g t o 
Z)  t o attac k it .  Notic e tha t  thi s conclusio n rest s no t  onl y o n th e plausibilit y  o f  th e indicate d explicatio n 
of  Uicory-threa t  witlii n th e indicate d metaphor ,  bu t  als o o n (h e plausibilit y  o f  ascribin g thi s metaphorica l 
vie w t o Z . 

Ver y simila r  issue s aris e wit h a n exampl e sentenc e lik e 

Genera l  Z  believe s tha t  terroris m i s creepin g acros s th e globe . 

Suppos e tJi e syste m ha s bee n tol d tha t  "Th e belie f  tha t  terroris m i s slowl y an d stealthil y  movin g acros s 
th e glob e i s excessivel y pessimistic" .  Tli e syste m shoul d b e abl e t o com e t o tli e plausibl e conclusio n 
tha i  Z  i s bein g excessivel y pessijnistic .  What  i s a t  issu e her e is ,  again ,  comraonsens e inferenc e withi n a 
piûlicula r  metaphor .  Thi s typ e o f  inferenc e serve s fo r  sens e F  i n th e I L schema .  Sens e G  i s som e for m 
of  plausibl e inference .  P  i s th e statemen t  tha t  terroris m i s creepin g acros s th e globe ,  an d Q  th e state -
ment  tha t  terroris m i s slowl y an d stealthil y movin g acros s th e globe .  I t  seem s implausibl e an d 
uneconomica l  t o sugges t  tha t  th e A I  syste m shoul d connec t  th e tw o metaphorica l  statement s abou t  ter -
roris m b y goin g throug h som e litera l  explications .  Probabl y n o adequat e one s ar e availabl e anyway . 

Thus ,  th e situation s wit h whic h thi s sectio n began ,  i n whic h a  wor d lik e "threatened "  indicate s a 
metaphor ,  an d i n whic h a  metaphorica l  explicatio n o f  th e word' s impor t  shoul d b e constructed ,  ar e jus t 
a specia l  cas e o f  a  mor e genera l  metaphor-base d inferentia l  phenomeno n subsume d b y th e I L schema . 
However ,  i t  i s th e specia l  cas e tha t  lead s u s int o th e cru x o f  th e argument ,  a s follows . 

METAPHORICAL EXPLICATIONS OF ATTITUDES 

Tli e notion s withi n attitud e context s tha t  nee d t o b e give n possibly-metaphorica l  explication s 
includ e propositiona l  attitude s themselves .  Conside r  th e sentenc e 

Z hope s tha t  X  wil l  com e t o realiz e tha t  hi s theor y i s faulty . 

We wil l  se e tha i  th e propositional-attitud e notio n o f  realizin g ma y hav e t o b e treate d analogousl y l o th e 
notio n o f  bein g threatene d — and ,  i n particular ,  tha i  i t  i s likel y tha t  th e notio n o f  realizin g wil l  hav e t o 
l> e give n som e metaphorica l  explicatio n tha t  i s suggeste d b y discours e context .  Th e argumen t  i s a  con -
densatio n o f  th e mor e detaile d discussio n i n Bamde n (1988) .  Durin g th e argumen t  i t  i s  importan t  t o 
bear  i n min d tlia t  wha t  i s a t  issu e i s th e explication s an d metaphor s tha t  th e agen t  Z  ca n b e reasonabl y 
take n t o hav e i n min d fo r  th e notio n o f  realizing . 

Commonsense,  metaphorica l  view s o f  min d tha t  peopl e entertai n hav e receive d som e clos e atten -
tio n [se e e.g .  Lakof f  &  Johnso n 1980 ,  Larse n 1987 ,  Redd y 1979 ,  Tomlinso n 1986] .  Now ,  suppos e th e 
abov e sentenc e i s succeede d b y th e followin g one ,  whic h bring s i n th e metapho r  o f  X' s min d a s a 
battlegroun d i n whic h force s (ideas ,  habits ,  etc. )  engag e i n struggles: -

But  Z  i s afrai d tha t  th e ide a o f  th e theor y bein g fault y i s havin g a n uphil l  struggl e agains t 
X' s habi t  o f  wishfu l  thinking . 

Assume tha t  i t  i s reasonabl e t o tak e Z  hersel f  (no t  jus t  th e speaker )  t o b e thinkin g i n term s o f  th e meta -
phor .  The n th e mos t  commonsensicall y reasonabl e an d coheren t  wa y t o approac h th e tw o sentence s i s 
t o explicate ,  i n tenn s o f  tha t  metaphor ,  th e realizatio n b y X  tha t  i s hope d fo r  b y Z  i n th e firs l  sentence . 
Thai  is ,  th e syste m should ,  say ,  lak e Z  t o hop e tha t  th e ide a o f  X' s theoi y bein g fault y wil l  gai n domi -
nanc e i n th e battlegroun d o f  X' s mind . 
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H migh l  b e argue d tha i  instea d o f  introducin g a  metapho r  int o th e interpretatio n o f  th e firs t  sen -

tence ,  th e syste m shoul d see k t o eliminat e th e metaphorica l  aspec t  o f  th e secon d sentence .  Thi s argu -

ment ,  however ,  face s th e well-know n diflicull y o f  eliminatin g metaphor s fo r  menta l  states/processe s [se e 

e.g .  Fainsilbe r  &  Orton y 1987] .  Also ,  th e mind-as-battlegroun d metapho r  migh l  b e conlume d an d 

fiuUie r  elaborate d i n succeedin g sentences ,  suc h as : 

Z ha s ha d m u c h experienc e o f  conflict s o f  thi s sor t  i n he r  colleagues . 

I n sum ,  wha t  i s  neede d i s a  syste m tha t  ca n explicitl y  cas t  a n agent ,  suc h a s Z  i n th e example ,  a s 

usin g a  particubu "  metaphor ,  o r  mi x o f  metaphors ,  chose n fro m a  rang e o f  possibl e metaphor s fo r  propo -

siliona l  attitude s (th e attitud e o f  realizing ,  i n th e example) .  Notic e als o tha t  th e chose n metaphor(s )  m a y 

diffe r  fro m defaul t  one s th e syste m migh t  b e tempte d t o us e fo r  a  realizin g tha t  doe s no t  appea r  withi n 

anothe r  attitude .  Th e syste m might ,  fo r  instance ,  us e b y defaul t  th e metapho r  o f  realizin g a s bein g a 

matte r  o f  solidifyin g a n ide a int o concret e form . 

T HE E F F E C T O N A T T I T U D E R E P R E S E N T A T I ON 

When th e A l  syste m meet s th e sentenc e " Z hope s tha t  X  realize s tha t  hi s theor y i s faulty "  an d 

interpret s it ,  th e interpretatio n migh t  wel l  us e som e standard ,  atomi c wa y o f  representin g th e stat e o f 

realizing ,  a s fo r  instanc e i n th e modal-logi c formul a 

hopes(Z ,  realizes(X ,  fauIty(theory-of(X)))) . 

Thus ,  ther e i s a  limite d sens e i n whic h th e representatio n o f  attitude s i s no t  affecte d b y th e considera -

tion s o f  th e previou s section .  However ,  thes e consideration s sho w tha t  i n orde r  fo r  th e internal ,  forma l 

renderin g o f  th e sentenc e t o d o usefu l  wor k i n relatio n t o late r  sentence s (or ,  o f  course ,  earlie r  ones) ,  i t 

wil l  typicall y hav e t o b e replaced ,  o r  a t  leas t  supplemented ,  b y a  renderin g i n whic h X' s realizatio n i s 

explicate d i n appropriat e metaphorica l  lenns .  A s a  simplifie d illustration ,  th e n e w renderin g coul d be : 

hopes(Z ,  will-dominate(idea-of(X ,  faulty(theory-of(X))) ,  ba(tIeground-in(mind-of(X)))) . 

Tli e thesi s i s  tha t  thi s i s  th e sor t  o f  representatio n (o f  wha t  i t  i s  tha t  Z  reportedl y hope s for )  tha t  wil l  b e 

heuristicall y useful . 

Notic e tha t  th e effec t  o n representatio n tha t  ha s bee n claime d come s d o w n t o a n effec t  o n th e sor t 

of  predicat e symbol s (fo r  instance )  tha t  ar e used ,  o n th e assume d ontolog y underlyin g th e representation , 

and o n tJi e degre e o f  elaboratenes s o f  attitud e representations .  Th e argument s hav e no t  displaye d a  rea -

so n fo r  tliinkin g tha t  traditiona l  style s o f  representatio n — e.g .  modal ,  quotational ,  concept-based , 

situation-based '  — ar e inadequate .  However ,  m y previou s wor k o n attitud e representatio n [ B a m d e n 

1983 ,  I986a,b ,  1987a,b ]  show s tha t  th e us e o f  quotational ,  concept-base d an d situation-base d style s ha s 
a natura l  tendenc y t o lea d t o a  commitmen t  t o a  particula r  explicatio n o f  a n attitud e tha t  i s  neste d insid e 

and attitud e o f  a n agen t  Z ,  where ,  moreover ,  th e explicatio n i s  typicall y a  commonsensicall y implausi -

bl e on e t o imput e t o Z  — whereas ,  o f  course ,  w e hav e argue d fo r  th e us e o f  an y o f  a  variet y o f  com -

monsensicall y plausibl e explication s t o imput e t o Z .  Commi tment s t o particula r  explication s ca n b e 

entirel y avoided ,  bu t  onl y a t  a  significan t  cos t  o f  complexit y i n th e representationa l  synta x (se e Barnde n 

(1987a,b )  fo r  th e quotationa l  case) .  I t  is ,  o n th e othe r  hand ,  relativel y eas y t o replac e th e explication s 

th e style s ten d t o enforc e b y commonsensicall y plausibl e ones ,  usin g fonnula e analogou s t o th e secon d 

one displaye d i n lli e previou s section .  Thus ,  th e presen t  paper' s consideration s d o imping e upo n th e 

broa d styl e o f  representation ,  t o th e exten t  o f  recommendin g dia t  i f  th e mentione d style s o f  representa -
tio n shoul d onl y b e used  wit h cautio n an d i n a  particula r  way . 

'  Se e e.g. :  fo r  moda l  style ;  CheU.i s 1980 ,  H.alper n &  Mose s 1985 :  fo r  quolaliona l  style :  Haa s 1986 . 
Peril s  t98.'5 ,  Quin e 1981 ;  fo r  concept-base d style :  McCarth y 1979 .  Crear y 1979 ,  Creiu y &  Pollar d 1985 ;  fo r 
situation-ba-se d style :  Barwis e &  Perr y 1983 ,  Hobb s 1985 . 
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Tli e modal-logi c styl e wa s no t  addresse d i n (h e previou s paragraph ,  bu l  Iher e ar e consideration s 

mitigatin g agains t  it s  usefulnes s i n practica l  contexts ,  including :  th e often-note d inabilit y  t o quantif y 

ove r  belief s an d trea t  the m a s individuals ;  an d th e inabilit y  t o dea l  wit h (metaphorical )  belie f  explica -

tion s tha t  ar e explicitl y  signalled ,  a s i n " Z believe s iJia t  som e experiment ,  o f  whos e identit y sh e ha s 

onl y a  haz y idea ,  i s a  threa t  t o X' s theory "  [Bamde n 1987a,b] .  Thi s sentenc e suggest s tha t  a  belie f  i s 

compose d o f  idea s whic h ca n b e hazy . 

CONCLUSION 

We sa w tha t  a  consideratio n o f  th e metaphorica l  explication s o f  propositiona l  attitude s neste d 

withi n othe r  attitude s ha s a  fundamenta l  effec t  o n ho w w e shoul d approac h th e tas k o f  designin g a  sys -

te m Uia t  ci m represen t  altitude s s o a s t o reaso n abou t  the m adequatel y i n practica l  situations . 

Tli e issu e o f  metaphorica l  attimde-explication s i s withi n th e intersectio n o f  tw o mor e genera l 

issues :  tha t  o f  metaphor s withi n attitud e contexts ,  an d tha t  o f  commonsensica l  explication s o f  notion s 

(e.g .  "threatened" )  withi n attitud e contexts .  Thes e tw o issue s ar e i n tiu n abou t  specia l  commonsens e 

case s o f  th e bifcrence-Liftin g schem a IL ,  an d illumijuit e th e muc h mor e genera l  poin t  tha t  th e instance s 

of  schem a I L tha t  ar e o f  primar y interes t  ar e thos e wher e sense s F  and/o r  G  brin g i n commonsense , 

plausibl e reasoning ,  a s oppose d t o deductiv e reasonin g a s i s traditional . 

A detaile d representationa l  approac h base d o n th e idea s o f  thi s pape r  i s bein g develope d fro m th e 

quotational-cum-concept-base d schem e describe d i n Bamde n (1987a,b) . 
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