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m a r k . k e a n e S c s . t e d .  i e 

Abstrac t 
Meuphor  i s a n elegant ,  concise ,  ofte n startlin g communicativ e 
for m whic h i s employe d b y a  speake r  a s a  mean s o f  conveyin g a 
stat e o f  affair s t o a  hearer ;  a s such ,  i t  deserve s t o b e analyse d a s a 
speech-act ,  wit h a  particula r  illocutionar y inten t  an d perlocutionar y 
effec t  Thi s pape r  describe s a  hybri d symbolic/connectionis t  mode l 
of  meupho r  (SAPPE R b y Veal e &  Keane .  1993) ,  whic h 
incorporate s element s o f  th e belie f  ascriptio n mode l  o f  (Wilks . 
Bamden &  Wang ,  1991) .  Thi s extende d framewor k provide s a 
suitabl e computationa l  envirormien t  fo r  analysin g th e illocutionar y 
inten t  o f  th e speaker ,  an d perlocutionar y effec t  upo n th e hearer' s 
belie f  space ,  o f  a  broa d clas s o f  metaphor s wit h a n observabl e 
ameliorative/pejorativ e coruiotation . 

1.  Int roduct io n 

Th e view ,  promote d b y Lakof f  &  Johnso n (1980) ,  tha t 
metapho r  play s a  fundamenta l  structura l  rol e i n organizin g ou r 
conceptu d systems ,  rathe r  tha n bein g a  devian t  rhetorica l 
effect ,  i s  n o w generall y accepted .  Indeed ,  thi s ide a drive s 
many recen t  computationa l  model s (Weiner ,  1984 ;  Martin , 
1990 ;  W a y ,  1991;Veal e &  Keane ,  1992a ,  1992b) .  Suc h 
analyse s ar e base d o n th e de-contextualise d "contents "  o f  th e 
metapho r  an d ignor e th e communicativ e contex t  i n whic h i t  i s 
uttered .  However ,  Davidso n (1979 )  ha s warne d agains t 
confusin g th e conten t  o f  a  metapho r  wit h th e intende d effec t  o f 
a metaphor .  I n hi s vie w metaphor ,  i s no t  a  carrie r  o f  meaning , 
but  a  recip e fro m whic h meanin g i s  constructed .  Th e rea l 
meanin g o f  a  metapho r  lie s i n th e change s i t  make s t o belie f 
structure s o f  th e reader . 

So,  i n orde r  t o captur e th e richness  o f  thei r  metaphori c 
utterance s the y nee d t o b e viewe d a s speec h act s (se e Austi n 
1962) .  Fro m thi s perspectiv e th e metapho r  i s  uttere d b y a 
speak s wit h a  specifi c  communicativ e intent ,  i n th e contex t  o f 
a speaker-specifi c  worl d model ,  an d subsequentl y interprete d 
by a  listene r  relativ e t o a  loca l  worl d mode l  whic h i s similarl y 
listener-specific .  T o arriv e a t  a  ful l  interpretatio n o f  th e 
utterance ,  a  syste m mus t  therefor e characteris e tha t  componen t 
of  meanin g whic h i s c o m m o n t o th e worl d model s o f  speake r 
and listener ,  befor e th e informatio n content ,  a s oppose d t o th e 
semanti c content ,  o f  th e metapho r  ca n b e represented .  So ,  a 
prope r  analysi s require s th e syste m t o mode l  th e belie f 
structure s o f  th e speake r  an d listene r  relativ e t o eac h othe r  i n 
th e contex t  o f  th e teno r  an d vehicl e concepts .  Recognisin g th e 
communicativ e inten t  o f  th e speake r  i s als o importan t  i f  th e 
speaker' s belief s ar e t o b e correctl y modelle d b y th e listene r 

(e.g. ,  i s th e speake r  conveyin g a  pejorativ e o r  ameliorativ e 
accoun t  o f  th e tenor?) . 

Variou s researchers ,  notabl y Ballim ,  Wilk s &  Harde n 
(1991) ,  hav e subsume d th e metaphori c proces s withi n a  large r 
framewor k o f  belie f  ascriptio n (se e als o Wilks ,  Bamde n & 
W a n g,  1991) .  Wilk s e t  al .  trea t  metapho r  a s a 
stnictural/propositiona l  transferenc e betwee n domain s an d 
sho w ho w som e propertie s o f  metapho r  naturall y aris e ou t  o f  a 
model  o f  belie f  spac e amalgamation .  Th e wor k o f  Wilk s e t  al . 
inform s muc h o f  wha t  follows ,  bu t  w e ar e concerne d wit h 
variou s othe r  propertie s o f  metapho r  whic h fal l  outsid e thei r 
framework ;  propertie s suc h a s domai n incongruenc e (se e 
Tourangea u &  Sternberg ,  1981 )  an d domai n interactio n (se e 
Richards ,  1936 ;  Black ,  1962) ,  whic h see m t o transcen d simpl e 
transferenc e o f  predicationa l  structur e betwee n domains . 

So,  ou r  emphasi s i s mor e o n th e rol e o f  belie f  ascriptio n 
and speec h ac t  analysi s i n metapho r  interpretation ,  rathe r  tha n 
on belie f  ascriptio n i n itself .  I n section s 2  an d 3 ,  w e presen t  a 
memory mode l  fo r  capturin g aspect s o f  belie f  ascriptio n an d 
metapho r  interpretation .  I n sectio n 4 ,  w e demonstrat e ho w th e 
activatio n dynamic s o f  th e Sappe r  connectionis t  networ k ca n 
be employe d t o deriv e a  quantitativ e measur e o f  bot h th e 
emotiv e an d communicativ e forc e o f  a  metaphor ,  whil e 
section s 5  an d 6  illustrat e ho w variou s heuristi c rule s o f  belie f 
revisio n capitalis e upo n thi s measure .  Th e pape r  end s wit h a 
summary an d conclusion s i n sectio n 7 . 

2. Overview of the SAPPER Framework 

The mode l  o f  metapho r  an d belie f  presente d i n thi s pape r  i s 
best  elucidate d withi n th e computationa l  framewor k o f  th e 
Sapper  networ k syste m (se e Veal e &  Keane ,  1993) .  Th e 
Sapper  framewor k i s a  hybri d symbolic/connectionis t  model , 
whic h posit s metapho r  interpretatio n a s a  dua l  proces s 
involvin g th e buildin g o f  symboli c structure s i n a  semanti c 
network ,  an d th e propagatio n o f  activatio n acros s thi s network . 
I n Sapper ,  metapho r  comprehensio n involve s th e constructio n 
(o r  mor e accurately ,  th e awakening )  o f  ne w cross-domai n 
linkages ,  whic h serv e a s bridge s t o bin d th e analogue-pair s 
establishe d b y th e metaphor .  Metapho r  novelt y  i s reflecte d b y 
th e amoun t  o f  structur e adde d t o th e network .  I n short , 
metapho r  i s modelle d a s a  dynamic ,  consuoictive ,  conceptua l 
phenomenon ,  whic h evoke s a  respons e i n a  reactiv e fashio n 
fro m a n adaptiv e an d accommodatin g knowledge-base . 

A Sappe r  networ k i s a  localis t  grap h i n whic h node s 
represen t  concepts ,  an d wher e arc s represent  semanti c relation s 
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betwee n thes e concep t  nodes .  Th e symboli c par t  o f  th e syste m 
analyse s  th e networ k  fo r  particula r  consistencie s o f  structure , 
and use s variou s rule s t o modif y th e network .  Fo r  instance , 
new (bu t  dormant )  connection s ma y b e constructe d o n th e 
basi s  o f  consistencie s found .  Suc h dorman t  networ k linkage s 
represen t  merel y plausible ,  rathe r  tha n full y established , 
semanti c relations ,  an d ar e thu s no t  operativ e carrier s o f 
activation .  Sapper' s connectionis t  componen t  control s th e 
propagatio n o f  activatio n energ y o r  zorc h throughou t  th e 
networ k (se e Hendle r  1989) ,  whe n activatio n flow s fro m 
concep t  node s evoke d b y th e metapho r  (i.e. ,  th e teno r  an d 
vehicl e concepts) .  Unde r  suitabl e conditions ,  propagate d 
activatio n ca n awake n th e dorman t  connection s establishe d b y 
th e symboli c rules ,  transformin g the m int o activ e conceptua l 
bridge s betwee n th e domain s  o f  th e teno r  an d vehicl e concepts . 

The symboli c componen t  use s tw o constructo r  rules :  th e 
triangulatio n rul e an d th e squarin g rule .  Th e triangulatio n rul e 
i s invoke d wheneve r  tw o concep t  node s shar e a  common 
associatio n o r  superclass ,  establishin g a  lin k betwee n them . 
The squarin g rul e i s a  second-orde r  constructo r  tha t  act s o n th e 
link s buil t  b y th e triangulatio n rule ,  buildin g bridge s upo n 
bridges ,  eac h ne w linkag e extendin g th e inter-domai n reac h o f 
th e last .  Conside r  ho w Sappe r  deal s wit h th e "surgeon s ar e 
butchers "  metapho r  (se e Figur e 1) .  Th e triangulatio n rul e 
note s common association s betwee n aspect s  o f  th e surgeo n an d 
butche r  concept s (e.g. ,  MEAT:HUMAN-FLESH,  SLAUGHTER 
& DEATH,  INTERNSHIP:APPRENnCESHIP &  EXPERIENCE) 
and lay s dow n dorman t  linkage s betwee n th e schemat a 
BUTCHER an d SURGEON,  HUMAN-FLESH an d M E A T, 
CLEAVER an d SCALPEL,  APPRENTICESHIP an d INTERNSHIP , 
and SLAUGHTER an d SURGERY.  Th e squarin g rul e the n 
reinforce s th e square-structure d bridgewor k 
SURGEON:BUTCHER &  MEAT:HUMAN-FLESH,  an d 
SURGERY:SLAUGHTER &  SCALPEL:CLEAVER. 

Followin g th e constructio n stage ,  activatio n i s prĉ agate d 
fro m th e matriarc h node s o f  th e metaphor ,  SURGEON (tenor ) 
and BUTCHER (vehicle) ,  causin g th e dorman t  linkage s 
betwee n SURGEON:BUTCHER,  MEAT:HUMAN-FLESH, 
SURGERY:SLAUGHTER,  SCALPEL:CLEAVER,  an d 
INTERNSHIP:  APPRENTICESHIP t o b e awakene d a s full , 
activation-carryin g bridges .  A  dorman t  linkag e i s awakene d i n 
Sapper  wheneve r  i t  serve s a s channe l  fo r  competitiv e 
activatio n wave s originatin g a t  differen t  matriarc h nodes :  tha t 
is ,  wheneve r  i t  i s see n a s constitutin g a  cross-domai n bridg e 
betwee n th e domain s o f  teno r  an d vehicle .  Th e openin g o f 
thes e bridge s allow s activatio n t o flo w freel y betwee n th e teno r 
and vehicl e domains ,  alterin g th e activatio n dynamic s o f  th e 
networ k  i n suc h a  wa y tha t  th e teno r  actuall y interact s wit h th e 
vehicl e a t  a  conceptua l  level .  Th e activatio n pattern s o f 
BUTCHER,  SLAUGHTER,  M E AT an d CLEAVER interac t  wit h 
thos e o f  S U R G E O N,  S U R G E R Y,  H U M A N - F L E SH an d 
SCALPEL t o produc e a  respons e t o th e metaphor .  So ,  a 
Surgeo n i s seen ,  throug h th e len s o f  th e metaphor ,  t o b e a n 
altogethe r  les s skilfu l  an d precis e tradesman ,  performin g 
surger y whic h i s aki n t o th e slaughte r  o f  innocents ,  whil e 
amids t  th e pai n an d scream s o f  fear ,  wieldin g a  blood-staine d 
scalpe l  t o slas h an d cho p liberall y int o huma n meat .  Th e 

metapho r  operate s bot h ways ,  denigratin g surgeons ,  bu t 
elevatin g butchers ,  wh o ar e no w see n t o b e tha t  muc h les s 
clumsy ,  careles s an d imprecise ,  an d altogethe r  mor e 
professional .  Thi s bi-directiona l  (thoug h no t  symmetric ) 
interpla y o f  differen t  conceptua l  domain s capture s th e 
interactio n vie w o f  Richard s (1936 )  an d Blac k (1962) ,  i n a 
way whic h th e simpl e transferenc e o f  predicationa l  structure , 
as advocate d b y Wilks ,  Bamde n &  Wan g (1991) .  i n thei r 
ViewGen model ,  doe s not . 

Hiniin.FVes h 

Imf t i  Hi( b P ^ U m l t  HicbP ^ 

Siiii i 

taunibip  A|>praiuc»*i p 
Acuvuy 

Surgeon s ar e Butcher s 

Figure 1: The Sapper network structure underlying the 
metapho r  "Surgeon s ar e Butchers" .  (Key :  Dashe d bi -

directiona l  arrow s depic t  dorman t  Famil y Resemblanc e 
relations ,  whil e unbroke n unlabelle d bi-directiona l  arrow s 
depic t  establishe d famil y resemblances ;  unlabelle d uni -
directiona l  arrow s depic t  Attributiv e /  Associationa l 

relations ;  bi-directiona l  arrow s labelle d C  - C depic t  Contro l 
relations ;  unidirectiona l  arrow s labelle d T  depic t  Taxonomi c 

relations ;  an d •  depict s a n inverter ,  whic h transform s 
inhibitor y activatio n int o excitation ,  an d excitator y activatio n 
int o inhibition ;  Lin e thicknes s indicate s relationa l  salience) . 

The Squaring rule is considered second-order as it employs 
link s rathe r  tha n node s a s th e evidentia l  basi s fo r  performin g 
structura l  inference .  Suc h second-orde r  strategie s thu s suppor t 
an interpla y betwee n th e symboli c an d connectionis t 
component s o f  th e hybri d model ,  fo r  a s dorman t  link s ar e 
awakened ,  the y ma y instigat e furthe r  high-leve l  inference .  I n 
effect ,  t o perceiv e tw o concept s a s bein g similar ,  i t  i s  no t 
simpl y enoug h t o recogniz e th e commonalit y i n associationa l 
structure ,  bu t  i t  i s ofte n necessar y  t o inven t  ne w commonalitie s 
(se e Finke ,  War d &  Smith ,  1992) .  Thes e newl y perceive d 
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commonalitie s o f  siruciur e underpi n th e phenomeno n o f 
D o m a i n Incongruenc e (se e Tourangea u &  Sternberg ,  1981) , 
and represen t  th e territoria l  expansio n o f  a  metapho r  a s i t 
build s upo n other ,  lower-leve l  metaphor s t o exten d it s reac h 
betwee n evermor e divers e conceptua l  domains .  Metaphor s 
ofte n emplo y high-level ,  o r  non-litera l  similarities ,  base d o n 
attribute s whic h hol d differen t  meaning s i n differen t  domain s 
(se e Tourangea u &  Sternber g 1981) .  Domai n incongruenc e i s 
exhibite d i n suc h metaphor s a s "He r  hear t  wa s a n understocke d 
ice-box" ,  wher e refrigerator s an d huma n heart s ar e neithe r 
empt y o r  col d i n th e sam e manner .  Rathe r  emptines s i s itsel f  a 
metapho r  representin g huma n indifference ,  whil e coldnes s 
signifie s a  lac k o f  compassion . 

3. Belief Ascription in Sapper 

A Sappe r  network ,  whic h i s essentiall y a  generalise d grap h 
structur e comprisin g labelle d relationa l  arcs/link s betwee n 
labelle d concep t  nodes ,  m a y b e viewe d a s a n unstructure d 
collectio n o f  proposition s (i.e. ,  two-plac e predication s 
annotate d wit h a  numeri c measur e o f  relationa l  salience) . 
Viewe d i n thi s manner ,  w e ca n readil y superimpos e a  belie f 
maintenanc e architectur e ont o th e Sappe r  networ k model .  Th e 
belie f  set s o f  sentien t  agent s (e.g. ,  people ,  computers )  ar e 
modelle d a s viewpoin t  environment s whic h contai n differen t 
topi c environments ,  eac h relatin g t o a  differen t  concep t  a s 
viewe d b y a  particula r  agen t  (followin g Wilks ,  B a m d e n & 
Wang's ,  1991 ,  terminology) .  Th e Sappe r  knowledge-bas e thu s 
comprise s tw o interlinke d architectures :  a  belief-spac e mode l 
compose d o f  viewpoin t  an d topi c environments ,  an d a  localis t 
connectionis t  networ k comprisin g weighte d links ,  eac h o f 
whic h rejH-esent s a  distinc t  proposition .  Eac h lin k  i s annotate d 
wit h on e o r  mor e topi c environmen t  identifiers ,  a s th e sam e 
propositio n m a y b e hel d b y differen t  agents ,  an d a 
correspondin g credibilit y  weightin g fo r  eac h topic ,  whic h 
represent s th e credenc e eac h belie f  agen t  place s upo n th e 
proposition .  A  viewpoin t  i s  considere d prime d wheneve r  tha t 
viewpoin t  i s currentl y adopte d b y th e system ,  allowin g Sappe r 
t o conside r  a  propositio n fro m withi n th e belie f  space s o f 
differen t  agents ;  th e primin g o f  a  viewpoin t  environmen t 
automaticall y cause s it s constituen t  topi c environments ,  an d 
th e proposition s containe d therein ,  t o b e prime d also .  T o 
suppor t  thi s viewpoint-switchin g capability ,  activatio n i s 
therefor e constraine d b y th e connectionis t  componen t  t o occu r 
acros s onl y thos e propositio n link s containe d withi n a 
currentl y prime d topi c environment . 

4. Ameliorative and Pejorative Shift 

Th e existenc e o f  multipl e viewpoint s withi n a  knowledge-bas e 
allow s fo r  considerabl e meanin g shif t  t o occu r  i n th e 
comprehensio n o f  metaphor ,  a s a n utteranc e m a y b e 
interprete d differentl y withi n conflictin g agen t  belief-spaces . 
Thi s issu e i s o f  particula r  relevanc e i n quantifyin g th e overal l 
ameliorative/pejorativ e conten t  o f  a n utterance :  i n th e 
metapho r  o f  Figur e 1 ,  fo r  instance ,  a n ameliorativ e shif t  occur s 
when considerin g th e metapho r  fro m th e viewpoin t  o f  a 
butcher ,  whil e a  complementar y pejorativ e shif t  occur s whe n a 

surgeo n viewpoin t  i s  adopted .  A  mean s o f  gaugin g thi s 
ameliorative/pejorativ e shif t  betwee n th e teno r  an d vehicl e 
viewpoint s i s  necessar y i f  th e syste m i s t o accuratel y 
determin e th e cognitive ,  o r  emotiv e forc e o f  a  metaphor ;  tha t 
is ,  a  context-independen t  measur e o f  th e persuasiv e powe r  o f 
th e metapho r  regardles s o f  th e speaker' s intent .  Suc h a 
measur e i s a  principa l  determine r  i n updatin g th e belief-spac e 
of  th e heare r  i n respons e t o th e speaker' s metaphor .  A 
connectionis t  mean s o f  obtainin g suc h a  measur e i s simpl y 
implemente d withi n Sapper ,  a s illusffate d i n Figur e 2 : 

Professiant l jiessiunai i 

Suine d 

SIdlA U 
Cluim y 

Amelioratio n Proratio n 
(A )  (P ) 

Carele a 
Figur e 2 :  T w o collecto r  node s (depicte d blac k o n white) , 

whic h accep t  al l  incomin g activation ,  bu t  d o no t  propagat e i t 
onwards ,  ar e use d t o measur e th e relativ e 

ameliorative/pejorativ e conten t  o f  a  concept . 

As shown in Figure 2, Sapper designates two concept nodes, 
A M E L I O R A T I ON (denote d A )  an d PEJORATIO N (denote d P) , 
t o serv e a s specia l  activatio n collectors ,  whic h accumulat e bu t 
d o no t  redistribut e activatio n fro m adjoinin g nodes . 
Descriptiv e concept s throughou t  th e networ k whic h posses s 
any measur e o f  ameliorative /  pejorativ e connotatio n ar e 
connecte d t o thes e nodes ,  whereb y th e associatio n strengt h o f 
eac h linkag e reflect s th e exten t  o f  th e connotation .  So ,  b y 
primin g th e viewpoin t  environmen t  E  o f  a n observe r  O ,  an d 
subsequentl y initiatin g th e sprea d o f  activation ,  o r  zoic h Z , 
fro m a  concep t  nod e T ,  th e activatio n level s o f  th e collector s A 
an d P  wil l  provid e a  measur e o f  th e relativ e 
ameliorative/pejorativ e vie w towar d T  b y O : 

Ameliorative(0 ,  T )  = 

Pejorative(0 ,  T ) 

View(0 ,  T ) 

BoZt(A ) 

BoZt(P ) 
BoZt(A)-BoZt(P ) 

Th e zorc h arrivin g a t  collecto r  nod e A  fro m nod e T ,  denote d 
Z j  (A) ,  i n th e viewpoin t  environmen t  o f  believe r  O ,  denoted , 

B q .  represent s a  measur e o f  th e ameliorativ e vie w fel t  b y O 

fo r  T ,  denote d Ameliorative(E ,  T ) .  Th e overal l  vie w (o r 
esteem )  hel d b y O  fo r  T  i s denote d View(0 ,  T ) ;  a  positiv e 
valu e fo r  thi s functio n implie s O  hold s a n ameliorativ e opinio n 
of  T ,  whil e a  negativ e valu e suggest s a  pejorativ e opinion . 

I t  follow s therefor e tha t  T' s self-estee m t o define d by : 

• Self-Esteem(T) = View(T,T) = Bj Zy (A) - Bj Zq-(P) 
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The syste m i s thu s i n a  situatio n t o gaug e th e effec t  upo n a 
heare r  H' s  self-estee m shoul d H  adop t  th e propositio n se t  X 
(i.e. ,  a  se t  o f  on e o r  mor e ne w propositions) : 

• ASelf-Esteem(H) = View(H+X. H) - View(H. H) 

= Bh+xZh(a) -  Bh+xZh(P ) 
-BhZh(A )  +BhZh(P ) 

The proposition set of interest to Sapper, of course, is the set of 
bridge s awakene d i n comprehendin g a  metaphor ,  a s Sappe r  i s 
require d t o attac h a  credibilit y  weightin g t o eac h o f  thes e ne w 
Imposition s i n th e belie f  spac e o f  th e Heare r  H .  Calculatio n o f 
th e ensuin g effect s upo n th e self-estee m o f  th e Heare r  i s 
therefor e essentia l  i f  th e syste m i s t o ascertai n th e likelihoo d o f 
th e heare r  adoptin g X ,  an d determin e di e certaint y /  credibilit y 
ratin g tha t  H  wil l  attac h t o X .  However ,  i t  i s als o necessar y t o 
determin e th e perceive d chang e i n self-estee m experience d b y 
th e speake r  S  a s observe d b y th e heare r  H : 

• Bh ASelf-Esteem(S) = Bh [View(S+X, S) - View(S, S)] 

= Bh[Bs+xZs(a)-Bs+xZs(P ) 
-BsZs(A)+BsZs(P) ] 

Thus,  for a metaphoric utterance M, in which speaker S 
describe s a  teno r  concep t  T  vi a th e vehicl e concep t  V  t o a 
heare r  H ,  th e emotiv e forc e o f  M ,  Ef(M) ,  i s defined : 

• Ef(M) = IView(H, V)l = IBh Zy (A) - Bh Zy (P)l 

i.e., the absolute ameliorative/pejorative content of the vehicle 
chose n t o describ e th e tenor .  However ,  a s suggeste d above ,  th e 
syste m mus t  als o conside r  th e effec t  th e utteranc e M ha s upo n 
th e heare r  H ,  an d th e effec t  M ha s upo n S  a s perceive d b y H ,  i f 
th e persuasiv e powe r  o f  th e metapho r  i s t o b e determined .  Th e 
Pragmati c force ,  Pf(M )  o f  a  metapho r  reflect s Uii s perspectiv e 
shif t  tha t  exist s betwee n speake r  an d hearer : 

• Pf(M) = ASelf-Esteem(H) - Bjj ASelf Esteem(S) 

A context-dependent, or pragmatically motivated, measure of 
th e persuasiv e forc e o f  th e metapho r  ca n n o w b e formulated . 
Thi s context-dependen t  measur e i s terme d th e communicaiiv e 
forc e o f  th e metaphor ,  o r  Cf(M) .  I f  th e speake r  S ,  i n utterin g 
th e metaphcx -  M ,  communicate s th e se t  o f  proposition s X  t o th e 
heare r  H ,  the n Cf(M )  is : 

•  Cf(M) = 4). Ef(M) +(]-((>). Pf(M) 
= <)> .  Ef(M )  +  ( 1 -  <t)) .  [ASelf-Esteem(H ) 

-  B h ASel f  Esteem(S) ] 
= <]) .  I  View(H ,  V) l 

+ ( 1 -  <t»).View(H+X ,  H ) 
( 1 -  (|)).View(H ,  H ) 

-  ( 1 -  (1)).B h View(S+X ,  S ) 

+ ( 1 -  (t>).B H View(S ,  S ) 

= I(1>.BhZv(A)-<|)-BhZv(P) ' 

+ (1-0).Bh+xZh(A ) 

-  (i-4>).Bh+xZh(P ) 
-  (1-0).BhZh(A ) 

+ (1-((>).BhZh(P ) 
-  (1-0).BhBs+xZs(A ) 

+ (l-(t)).BHBs+xZs(P ) 
+ (l-(t)).BHBsZs(A ) 

-  (1-0).BhBsZs(P ) 

The scaling factor (|> represents the readiness, or susceptibility, 
of  th e syste m t o accep t  th e proposition s conveye d throug h a n 
utteranc e withou t  recours e t o th e relativ e pragmati c positio n o f 
th e heare r  an d speaker .  A s define d above ,  th e communicativ e 
forc e o f  a  metapho r  i s  thu s no t  onl y dependen t  upo n th e 
emotiv e forc e o f  th e utterance ,  bu t  als o upo n th e likel y effec t 
tha t  acceptanc e o f  th e metapho r  i s t o hav e upo n th e heare r  H , 
and upo n th e opennes s o f  th e speake r  S  a s perceive d b y H .  I f 
M doe s no t  relat e t o H  i n an y descriptiv e fashion ,  the n ASelf -
Esteem(H )  i s zer o an d no t  a  facto r  i n th e fina l  interpretation . 
However ,  i f  M describe s H  positively ,  th e communicativ e 
forc e i s strengthened ,  causin g H  t o attribut e mor e certaint y t o 
th e proposition s conveye d therein ,  whil e i f  M describe s H 
negatively ,  th e communicativ e forc e i s diminishe d an d les s 
certaint y i s attribute d t o th e proposition s i t  conveys .  Similarly , 
i f  M i s see n b y H  t o describ e S  positively ,  tha t  is ,  i n a  self -
servin g manner ,  the n H  i s  les s likel y t o accep t  full y th e 
proposition s conveye d b y S ,  whil e i f  M i s see n t o describ e S 
negatively ,  tha t  is ,  i n a  self-deprecatin g manner ,  H  i s mor e 
likel y t o attac h greate r  credenc e t o th e propositiona l  conten t  o f 
M.  Recallin g th e exampl e o f  Figur e 1 ,  "Surgeon s ar e 
butchers" ,  thi s utteranc e ha s mor e communicativ e powe r  whe n 
uttere d b y a  surgeon ,  o r  t o a  butcher ,  an d les s communicativ e 
power  whe n uttere d t o a  surgeo n o r  b y a  butcher . 

What  ha s bee n achieve d b y thi s algebrai c manipulation ? 
Buildin g upo n a  simpl e mean s o f  ascertainin g th e relativ e 
ameliorative/pejorativ e vie w o f  a  concep t  fro m th e perspectiv e 
of  a  particula r  belie f  agent .  Sappe r  i s capabl e o f  quantifyin g 
th e persuasiv e power ,  o r  communicativ e force ,  o f  a  metapho r 
as i t  relate s t o th e belief s o f  th e hearer . 

5. Speaker Intentionality 

As describe d an d formulate d i n th e previou s section ,  a 
metaphori c utteranc e ma y effec t  change s i n th e belie f  spac e o f 
th e hearer ,  an d som e measur e o f  th e likelihoo d tha t  suc h 
change s ar e wrough t  i s  th e communicativ e forc e o f  th e 
utterance .  O f  course ,  th e utteranc e i s communicate d b y th e 
speake r  wit h precisel y suc h a  persuasiv e goal ,  an d followin g 
Davidso n (1979) ,  metaphor s mus t  b y analyse d i n term s o f  th e 
pragmati c goal s o f  th e speaker .  W h e n a  speake r  utter s " M y 
wife' s cookin g i s a  disaster" ,  th e speaker' s intentio n i s t o 
conve y a  dislik e o f  hi s  wife' s cooking .  However ,  a 
propositiona l  expressio n o f  thi s dislik e i s no t  containe d withi n 
th e metapho r  itself ,  bu t  arise s fro m a  pragmati c analysi s o f  th e 
utteranc e a s a  speec h act . 
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Give n a  metapho r  M uttere d b y S ,  whic h describe s T  a s V ,  an d 
i n doin g s o convey s th e propositio n se t  X  t o H ,  the n th e 
followin g belie f  ascriptio n heuristic s apply : 

Like/Dislike: 
•  Whe n M i s perceive d t o b e pejorativ e towar d T , 

i.e. ,  View(H .  V )  <  0 , 

/n/«r ;  A B h B s Zt(P )  «  Cf(M ) 

i.e., modify the link strengths to ensure that more zorch arrives 
at  P  firom  T  i n Bj ^  B g 

• When M is perceived to be ameliorative toward T, 
i.e. .  View(H .  V )  >  0 . 

//•/•<?/•. •  A B h B s Zt(A )  o c Cf(M ) 

Trust/Distrust: 
•  Whe n M i s perceive d t o b e pejorativ e towar d T , 

i.e. .  View(H ,  V )  <  0 , 
Iirfer :  ABj ^  B g Zt(UNTRUSTWORTHY) 

« Cf(M )  .  max[0 ,  B h B j  Zv(POWER) ] 

i.e., modify the link strengths to ensure that more zorch arrives 
at  U N T R U S T W O R T HY fro m T  i n B ^  B g -  th e exten t  o f  th e 

modificatio n i s relate d t o H' s certaint y tha t  S  hold s V  t o b e i n 
a positio n o f  power . 

•  Whe n M i s perceive d t o b e ameliorativ e towar d T , 
i.e. .  View(H ,  V )  >  0 , 

Ir̂ er :  A B h B s Zx(TRUSTWORTHY) 

oc Cf(M )  .  max[0 .  B h B s Zv(POWER) ] 

Respect/Fear 
•  Whe n M i s perceive d t o b e pejorativ e towar d T , 

i.e. .  View(H .  V )  <  0 , 
Iî er :  A B ^  B g 2>r(FEAR ) 

oc Cf(M )  .  max[0 ,  B h B j  Zv(POWER) 

Bh B s Zs(power) ] 

• When M is perceived to be ameliorative toward T, 
i.e. ,  View(H ,  V )  >  0 . 

Infer :  ABj ^  B s Zt(RESPECT ) 

oc Cf(M )  .  max[0 .  B h B s ZyCPOWER) 

-  B h B s Zs(power) ] 

i.e., modify the link strengths to ensure that more zorch arrives 
at  respec t  from T  i n B h B s -  th e exten t  o f  th e modificatio n 

i s relate d t o H' s certaint y tha t  S  hold s V  t o b e i n a  positio n 
more powerfu l  tha n himself/herself . 

Thes e heuristic s provid e a  principle d basi s fo r  modifyin g th e 
hearer' s belief s concernin g th e speaker' s belief s a s 
communicate d i n a  metaphor .  I n eac h case ,  th e propose d 
modificatio n alter s th e activatio n dynamic s o f  th e belie f 
viewpoin t  environmen t  BhBs ,  i n a  manne r  whic h i s consisten t 

wit h th e perceive d communicativ e forc e o f  th e utterance ,  a s 
formulate d i n th e previou s section . 

6.  Metaphor s o f  Min d 

I n dealin g wit h metaphor s whic h relat e t o a  sentien t  tenor ,  tha t 
is ,  a  teno r  whic h i s a  belie f  agen t  i n it s  ow n right ,  th e syste m 
must  d o mor e tha n determin e thos e belief s th e heare r  wil l 
ascrib e t o th e speake r  (th e perlocutiv e effect) ;  i t  i s  als o 
necessar y t o determin e thos e belief s tha t  th e heare r  perceive s 
th e speake r  t o ascrib e t o th e tenor .  T o mode l  thi s ascriptio n 
fro m speake r  t o tenor .  Sappe r  employ s a  fundamenta l 
metapho r  o f  mind ,  tha t  o f  concep t  associatio n an d 
disassociatio n (suc h basi c metaphor s o f  cognitio n ar e 
discusse d i n Lakof f  &  Johnso n 1980 ,  an d Bamde n 1992 ,  an d 
give n a  computationa l  ueatmen t  i n Veal e &  Kean e 1992a,b) . 
The essentia l  principl e i s  this :  whe n a  speake r  S  utter s a 
metapho r  M l o insul t  a  sentien t  teno r  T ,  suc h tha t  BHView(S , 

V)  <  0 ,  the n H  perceive s S  t o distanc e himsel f  conceptuall y 
fro m T ;  however ,  whe n a  speake r  S  utter s a  metapho r  M t o 
prais e a  sentien t  teno r  T ,  suc h tha t  BHView(S ,  V )  >  0 ,  the n H 

perceive s S  t o mov e himsel f  conceptuall y close r  t o T . 
I f  M i s a  metapho r  uttere d b y S ,  describin g T  a s V  t o H , 

and i n doin g s o impartin g th e propositio n se t  X  t o H  (i.e. , 
newl y awakene d bridges) ,  the n 

For every newly awakened bridge T^: V^ in X 

• When M insults T, that is, BHView(S, V) < 0 

When View(T, Tx) > View(T, V^) 

i.e. .  Adoptin g Tŷ :\y ^  i s detrimenta l  t o T 

infer :  A B h S s B j  Z j ^  (V^ )  «  -Cf(M ) 

i.e. ,  T  distance s himsel f  fro m V ^  i n BhB s 

infer :  ABhB s Z j  (V^ ) Cf(M ) 

i.e. ,  S  move s himsel f  close r  t o V x i n BhB s 

When View(T. Tx) < View(T, Vx) > 0 

i.e. .  Adoptin g Tx:V x i s beneficia l  t o T 

infer :  A B h B s B j  Z j ^  (y^ )  <x Cf(M ) 

i.e. ,  T  move s himsel f  close r  t o V x i n BhB s 

infer :  ̂ ^y^& s Zj x (Vx )  «  -Cf(M ) 

i.e. ,  S  distance s himsel f  fro m V x i n B h 

When M praises T. that is, BHView(S, V) > 0 

When View(T, Tx) > View(T, Vx) 

i.e. .  Adoptin g Tx:V x i s detrimenta l  t o T 

infer :  A B ^ Q ^ B j  Z j ^  (Vx )  o c .Cf(M ) 

i.e. ,  T  distance s himsel f  fro m V x i n BhB s 

infer :  ABhB s Z j ^  (Vx ) 

i.e. ,  S  distance s himsel f  fro m V , 

c -Cf(M ) 

•  x inB n 

When View(T ,  Tx )  <  View(T ,  Vx ) 

i.e. .  Adoptin g Tx:V x i s beneficia l  t o T 
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ierfer :  A B h E s B j  Z j ^  (V^ )  «  Cf(M ) 

i.e. ,  T  move s himsel f  close r  l o V ^  i n B ^ B s 

irtfer :  A B h B s Z^^ ^  (Vx )  «  Cf(M ) 

i.e. ,  S  move s himsel f  close r  t o Vj ^  i n Bj ^ 

Given these heuristics for belief update/revision in response to 
metapho r  interpretation ,  th e pejorativ e metapho r  o f  Figur e 1 , 
"Surgeon s ar e Butchers" ,  ca n b e analyse d i n term s o f  th e 
speaker' s desir e t o distanc e himsel f  fro m a  surgeon' s beliefs . 
The syste m make s th e natura l  assumptio n tha t  a  surgeo n doe s 
not  conside r  himsel f  t o b e a  butcher ,  i n th e interest s o f 
maintainin g hi s sel f  view ,  o r  esteem ,  an d wil l  therefor e no t 
len d an y credibilit y t o th e compariso n o f  surger y wit h 
slaughter ,  fles h wit h meat ,  o r  scalpel s wit h cleavers .  Th e 
speaker ,  however ,  i n attackin g surgeons ,  i s perceive d b y th e 
heare r  t o alig n himsel f  full y  wit h thes e beliefs . 

7. Summary & Conclusions 

Metapho r  i s a n elegan t  an d concis e communicativ e for m 
whic h i s employe d b y a  speake r  a s a  mean s o f  conveyin g a 
stat e o f  affair s t o a  hearer ;  a s such ,  i t  deserve s t o b e analyse d 
as a  speech-act ,  wit h a  particula r  illocutionar y inten t  an d 
perlocutionar y effect .  Th e stat e o f  affair s conveye d b y 
metapho r  i s no t  alway s expressibl e i n wha t  i s traditionall y 
terme d litera l  language ,  an d thu s th e comprehensio n o f 
metapho r  i s  ofte n a  learnin g experienc e fo r  th e hearers , 
inasmuc h a s i t  require s the m t o reorganis e thei r  conceptua l 
structure s t o accommodat e th e nove l  analog-binding s o f  th e 
metaphor .  Neithe r  i s thi s stat e o f  affair s alway s completel y 
inheren t  i n th e propositiona l  structur e o f  th e utterance ;  ofte n 
much o f  th e meanin g conveye d b y metapho r  i s pragmati c i n 
nature ,  inasmuc h a s th e metapho r  provide s th e heare r  wit h a 
glimps e int o th e belief-spac e o f  th e speaker . 

Thi s pape r  ha s describe d a n extensio n t o th e Sappe r 
framework ,  a  hybri d symbolic/connectionis t  mode l  o f 
metapho r  previousl y outline d i n Veal e &  Kean e (1993) ,  whic h 
incorporate s element s o f  th e belie f  framewor k o f  Wilks , 
Bamden &  W a n g (1991) .  Thi s extende d framewor k provide s a 
suitabl e computationa l  environmen t  fo r  analysin g th e 
illocutionar y inten t  o f  th e speaker ,  an d perlocutionar y effec t 
upon th e hearer ,  o f  a  broa d clas s o f  metaphor s wit h a n 
observabl e ameliorative/pejorativ e connotation .  B y 
concentratin g o n thi s clas s o f  metaphor ,  i t  i s possibl e t o spea k 
of  th e overal l  impression  imparte d b y a  metaphor ,  avoidin g 
commitmen t  t o particula r  propositiona l  structures .  Thi s 
impressio n i s  easil y quantifie d i n term s o f  th e activatio n 
dynamic s o f  th e memor y network ,  an d form s th e basi s fo r 
quantifyin g bot h th e emotiv e an d communicativ e forc e o f  a 
metaphor .  Thes e measure s i n tur n underpi n variou s belie f 
ascriptio n heuristic s whic h allo w th e syste m t o extrac t  som e o f 
th e pragmati c meanin g conveye d b y th e metaphor . 

Thi s pape r  represent s a  firs t  salv o i n attackin g th e 
computariona l  treatmen t  o f  metaphor ,  no t  onl y a s a 
propositiona l  form ,  bu t  a s a  communicativ e speech-ac t  whic h 
bot h convey s speake r  beliefs ,  an d revise s heare r  beliefs .  Futur e 

groun d i s ye t  t o b e mad e o n thi s issue ,  however ,  i n arrivin g a t 
a mode l  o f  metapho r  whic h acknowledge s th e interpla y 
betwee n heare r  an d speake r  belief-space s a s bein g essentia l  t o 
comprehension .  Immediat e extension s includ e investigation s 
int o a  framewor k fo r  quantifyin g meiaphori c aptness ,  whic h 
we believ e i s a  natura l  outgrowt h o f  th e curren t  model . 
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