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Abstrac t 

We challenge the commonly held view that the interpretation 
of  metonymie s shoul d procee d fro m a  literal-meaning-firs t  ap -
proac h an d argu e fo r  a n equall y balance d treatmen t  o f  litera l 
and figurative  languag e use .  Resultin g ambiguitie s ar e han -
dle d b y a  combinatio n o f  tw o techniques .  First ,  w e incorporat e 
discours e constraint s int o metonym y resolution ,  reflectin g th e 
systemati c interactio n pattern s betwee n th e resolutio n o f  nomi -
nal  anaphor a an d metonymies .  We ,  second ,  impos e constraint s 
on metonymie s tha t  ar e base d o n pragmati c criteria . 

In t roduc t io n 

One o f  th e ho t  natura l  languag e topic s discusse d i n th e field  o f 
cognitiv e scienc e i s th e skewe d relatio n amon g litera l  an d fig-
urativ e languag e suc h a s metaphors ,  metonymie s o r  iron y (fo r 
a survey ,  cf .  Gibb s (1994)) .  Th e traditiona l  literal-meaning -
first  hypothesi s (henceforth ,  L M F ) ,  whic h stil l  prevail s i n 
th e field  o f  (computational )  linguistic s an d philosophy ,  sub -
scribe s t o th e vie w tha t  th e figurative  meanin g o f  a n utteranc e 
i s derive d fro m it s litera l  one .  Th e ensuin g approac h t o un -
derstandin g figurative  languag e i s a  two-stag e seria l  mode l 
wher e th e figurative  meanin g i s compute d onl y afte r  th e lit -
era l  meanin g o f  a n utteranc e ha s bee n processe d an d consid -
ere d a  violatio n o f  communicativ e norm s (cf .  Gric e (1989)) . 

Ther e is ,  however ,  a  growin g bod y o f  experimenta l  dat a 
ft-om  cognitiv e studie s (Gibbs ,  1989 ;  Gerrig ,  1989 )  tha t  cas t 
doub t  o n th e legitimac y o f  L M F .  I n addition ,  Recanat i  (1995 ) 
has mad e a  stron g attac k agains t  L M F wit h convincin g thoug h 
not  experimentall y backe d u p argument s concernin g it s philo -
sophica l  underpinnings .  Ou r  contributio n t o thi s discussio n 
consist s o f  a  computationa l  mode l  fo r  metonym y resolu -
tion .  Thi s mode l  ha s grow n ou t  o f  ou r  experiment s i n au -
tomati c tex t  understandin g (Strub e &  Hahn ,  1996 ;  Marker t 
et  al. ,  1996 )  an d — afte r  carefu l  examinatio n o f  th e rela -
tion s holdin g i n writte n (expository )  text s amon g anaphor a 
and metonymie s — i s grounde d o n thre e majo r  claims : 

• Literal and figurative interpretations are computed in par-
allel .  Specifically ,  th e computatio n o f  a  figurative  inter -
pretatio n o f  a n utteranc e i s no t  dependen t  o n th e previou s 
processin g o f  a  litera l  one .  Hence ,  L M F i s rejected . 

• Discourse context is a crucial determinant for selecting 
among competin g litera l  an d figurative  interpretation s (cf . 

Gibb s (1993 )  an d Keysa r  (1994 )  fo r  experimenta l  suppor t 
of  thi s claim) .  W e furthe r  supplemen t  thes e discours e con -
straint s b y pragmati c criteri a fo r  metonym y interpretation . 

• Unless expensive backtracking is granted, common LMF 
approache s yiel d entirel y inadequat e result s unde r  incre -
menta l  parsin g conditions ,  i.e. ,  perfor m counterintuitiv e 
when applie d t o th e usua l  m o d e o f  huma n parsin g behavior . 

The Interaction of Metonymies and Anaphora 

A n almos t  canonica l  definitio n consider s a n expressio n A  a 
metonymy ,  i f  A  deviate s fro m it s litera l  denotatio n i n tha t  i t 
stand s fo r  a n entit y B  whic h i s no t  expresse d explicitl y  bu t 
i s  conceptuall y relate d t o A  vi a a  metonymi c relatio n r .  Mos t 
studie s o n th e processin g o f  metonymie s subscrib e t o a n L M F 
approac h wher e metonym y resolutio n i s triggere d onl y whe n 
a sorta l  conflic t  (or ,  derivin g fro m that ,  a  syntacti c anomaly ) 
i s  detecte d i n th e cours e o f  th e interpretatio n o f  a n utterance. ^ 
Such a n approac h disregard s th e textua l  embeddin g o f  mos t 
metonymies ,  whic h i s reflecte d b y th e systemati c interactio n 
pattern s i n th e resolutio n o f  nomina l  anaphor a an d definit e 
metonymi c nou n phrases .  Thi s i s surprising ,  sinc e metonym y 
i s generall y regarde d a s a  phenomeno n o f  reference .  Th e sub -
sequen t  discussio n i s intende d t o revea l  variou s interactio n 
pattern s fo r  metonymie s an d anaphor a an d th e impac t  the y 
hav e o n th e validit y o f  L M F .  Fo r  a  definit e nou n phras e A ,  w e 
may distinguis h betwee n th e followin g usag e patterns : 
/.  A  i s anaphori c an d .. . 

I. A is not metonymic} Hence, the literal denotation of A 
allow s fo r  anaphor a resolution ;  i n addition ,  A  fulfil s  th e 
require d sorta l  constraints . 

2. A corresponds to a predicative metonymy.^ 

(i) Ten minutes before the notebook switches off, it starts beeping. 
(ii )  Th e cloc k frequenc y o f  th e compute r  i s reduce d t o 8  M H z . 

'  I n th e majorit y o f  L M F models ,  th e violatio n o f  communica -
tiv e norm s i s narrowe d dow n t o th e violatio n o f  intrasententia l  well -
formednes s conditions .  I t  i s  th e latte r  understandin g o f  L M F w e 
refe r  t o i n th e remainde r  o f  thi s paper . 

^  W e resUic t  figurative  speec h i n thi s pape r  t o metonymies . 
^  Stallar d (1993 )  an d Nunber g (1995 )  discer n case s o f  predicativ e 

and referentia l  metonym y dependin g o n whethe r  th e litera l  o r  th e 
intende d referen t  i s availabl e fo r  subsequen t  pronomina l  reference . 
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I n (ii) ,  a  litera l  denotatio n i s availabl e fo r  anaphor a res -
olutio n i n (i )  '  "computer "  resolve s t o "notebook" .  I t 
doe s not ,  however ,  fulfi l  al l  sorta l  constraints ,  a s "cloc k 
frequency "  i s a  propert y attribute d t o a  processor ,  no t  t o 
a compute r  a s such .  N o significan t  interactio n betwee n 
anaphor a an d metonym y resolutio n nee d tak e place . 

3. A corresponds to a referential metonymy. 

(i )  W e als o teste d th e printe r  Epso n EPL-5600. * 
(iifi )  I  like d th e laser ,  a s it s printout s wer e excellent . 

b)  I  like d th e laser . 

In both cases, anaphora resolution is fully dependent on 
metonym y resolution .  Fo r  cas e a) ,  th e resolutio n o f  th e 
part-for-whol e metonymy ,  "laser "  fo r  "lase r  printer" , 
ca n b e achieve d withou t  informatio n abou t  th e possibl e 
anaphori c antecedent s o f  "th e laser" ,  a s th e analysi s o f 
th e sentenc e reveal s a  sorta l  conflic t  (th e combinatio n wit h 
"itsprintouts "  fails) .  Thus ,  i n a  syntax-firs t  approach ,  af -
te r  syntacti c processin g a  (quit e sophisticated )  metonym y 
resolutio n procedur e ha d t o preced e anaphor a resolutio n 
t o solv e thi s case .  Considerin g a n incrementa l  approach , 
anaphor a resolutio n fo r  "th e laser "  woul d b e triggere d be -
for e th e informatio n abou t  th e sorta l  conflic t  wer e avail -
abl e s o tha t  th e proble m i s reduce d t o cas e b) .  Exam -
pl e b )  constitute s a  counter-exampl e t o L M F approaches , 
as th e litera l  meanin g o f  th e sentenc e i s no t  semanticall y 
or  syntacticall y devian t  bu t  a  metonymi c interpretatio n i s 
obviousl y intended .  Onl y th e informatio n abou t  possibl e 
anaphori c antecedent s o f  "th e laser "  ca n hel p finding  thi s 
metonymi c readin g a t  all .  I n addition ,  thi s infomatio n m a y 
hel p wit h choosin g amongs t  severa l  metonymi c reading s 
— exclude d ar e thos e readings ,  whic h d o no t  allo w fo r 
anaphor a resolutio n (e.g. ,  th e competin g metonymi c read -
in g "laser "  fo r  "light") . 

II. A is not anaphoric and ... 

1.  i 4 i s no t  metonymic .  W h e n th e litera l  denotatio n o f  A  ful -
fils  al l  sorta l  restriction s bu t  doe s no t  allo w fo r  anaphor a 
resolutio n th e necessar y criteri a fo r  functiona l  anaphor a 
(Marker t  e t  al. ,  1996 )  ar e fulfilled : 

(i )  W e als o teste d th e printe r  Epso n EPL-5600 . 
(ii )  I  di d no t  lik e th e paper-tray . 

The parallel structure of example l.3.(ii).b shows that these 
criteri a ca n als o b e me t  b y anaphori c nou n phrase s A  whic h 
ar e referentia l  metonymies .  I n orde r  t o distinguis h be -
twee n thes e tw o case s (functiona l  anaphor a vs .  referentia l 
me tonymy )  w e wil l  incorporat e additiona l  pragmati c con -
straint s fo r  metonym y resolutio n late r  on . 

2. A is metonymic. In this case, predicative and referential 
metonymie s ar e eithe r  marke d b y sorta l  conflict s o r  ca n 
onl y b e recognize d b y ver y sophisticate d inferentia l  mech -
anism s whic h ar e no t  a n issu e here . 

We argu e fo r  a n integrate d mode l  tha t  account s fo r  th e 
systemati c interdependencie s betwee n nomina l  anaphor a an d 
metonymies .  Metonym y resolutio n i s no t  onl y crucia l  fo r 
anaphor a resolution .  Discours e restriction s m a y eve n facil -
itat e metonym y resolutio n an d th e resolutio n o f  correspond -
in g ambiguities .  I n addition ,  evidenc e fro m precedin g dis -
cours e element s ma y overrid e L M F b y referentia l  constraints . 
Thes e interactio n effect s ar e highl y rewarde d fo r  (thoug h b y 
no mean s restricte d to )  incrementa l  approache s t o natura l  lan -
guag e analysis ,  a s sorta l  conflict s ma y no t  b e recognize d a t 
th e tim e whe n anaphor a resolutio n i s carrie d out . 

Basic Conceptual and Semantic Constraints 

The parse r  w e us e establishe s syntacti c structure s onl y i f  con -
ceptua l  an d semanti c constraint s betwee n th e lexica l  item s 
involve d ar e met .  Conceptua l  check s identif y well-forme d 
rol e chain s betwee n th e concept s denote d b y th e lexica l 
items ;  semanti c check s determin e whethe r  thes e chain s mir -
ro r  metonymi c relationship s o r  litera l  ones .  Th e representa -
tio n structure s t o whic h thes e check s refe r  ar e grounde d i n 
a hybri d terminologica l  knowledg e representatio n framewor k 
(cf .  W o o d s &  Schmolz e (1992 )  fo r  a  survey) .  Th e concep t  hi -
erarch y consist s o f  a  se t  o f  concep t  name s J ^  =  { C O M P U T E R-
S Y S T E M,  Printer,... }  an d a  subclas s relatio n isaj r  = 
{(Laser-Printer ,  Printer) ,  (Notebook ,  Computer -
System),... }  c T x T .  Th e se t  o f  relatio n name s 7 1 =  {/ifls -
physical-part ,  has-laser ,  clock-frequency-of,... }  contain s th e 
label s o f  al l  conceptua l  roles .  Thes e ar e als o organize d int o 
a hierarch y b y th e relatio n isa-j i  =  {(has-laser ,  has-physical -
part) ,  (clock-frequency-of ,  property-of),... }  CTl'xTl -  Fo r  ev -
er y conceptua l  instanc e i  it s  (direc t  conceptual )  clas s i s give n 
by class{i )  =  C  o r  b y i  inst-ofC . 

Conceptual Relatedness 

By definition ,  w e associat e wit h a  lexica l  ite m le x a  standar d 
denotatio n i n term s o f  a  concept ,  LEX. C G  7 ^  (e.g. ,  th e lex -
ica l  ite m "computer "  denote s C o m p u t e r - S y s t e m ) .  Fur -
thermore ,  lex. r  refer s t o th e instanc e correspondin g t o lex. ^ 
I f  a  syntacti c lin k betwee n tw o lexica l  items ,  A  an d B ,  i s t o 
be allowed ,  th e concept s A. C an d B. C mus t  b e conceptuall y 
related .  I n orde r  t o determin e conceptua l  relatedness ,  w e em -
plo y a  pathfinder ,  whic h perform s a n extensiv e searc h i n th e 
domai n knowledg e bas e lookin g fo r  well-forme d path s be -
twee n tw o concepts .  W e wil l  no t  g o int o th e forma l  detail s 
of  well-formednes s criteri a fo r  a  conceptua l  pat h (r i  .. .  r„ ) 
(r, -  G  H )  linkin g tw o concept s x, y  £  T  (cf .  Marker t  & 
Hahn (1997)) .  Rather ,  w e onl y briefl y mentio n tha t  complet e 
connectivit y (compatibilit y  o f  domain s an d range s o f  th e in -
clude d relations )  an d non-cyclicit y (exclusion s o f  inverse s o f 
relations )  ar e require d fo r  a  conceptuall y well-forme d path. ^ 

•*  Give n th e origina l  discours e contex t  o f  thi s tex t  fragment ,  "Ep -
son EPL-5600 "  i s alread y know n t o b e a  lase r  printer . 

Î f  le x i s mean t  literally ,  lex. r  €  LEX. C holds ,  wherea s fo r 
metonymie s thi s nee d no t  b e th e case . 

®The non-cyclicit y conditio n alread y limit s th e searc h spac e o f 
th e pat h finde r  considerably .  W e ar e currentl y goin g t o exten d th e 
path-findin g algorith m b y additionall y incorporatin g discours e con -
straint s fro m th e ver y beginnin g o f  th e search . 
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Literalnes s vs .  Figurativenes s 

Every well-formed path between A.C and B.C is interpreted 
by th e pat h evaluator .  Certai n predefine d pat h pattern s ar e 
use d t o distinguis h betwee n a  subse t  C  o f  al l  type s o f  well -
fonned  paths ,  whic h i s  labele d "literal" ,  anothe r  subse t  M 
labele d "metonymic" ,  an d al l  remainin g paths .  Hence ,  a  lit -
era l  pat h betwee n A. C an d B. C mirror s a  litera l  interpretatio n 
of  bot h A  an d B ,  wherea s a  metonymi c pat h betwee n A. C an d 
B. C mirror s a  metonymi c interpretatio n o f  A  o r  B . 

Litera l  Paths .  W e cal l  a  relatio n chai n a  litera l  one , 
i f  i t  ca n b e treate d a s a  singl e relation .  Al l  path s o f  uni t 
lengt h I  ar e include d i n £ ,  a s the y ar e "literal" ,  b y def -
initio n (the y refe r  t o th e conceptua l  role s directl y associ -
ate d wit h a  concep t  definition) .  I n addition ,  w e incorpo -
rat e empirica l  observation s abou t  th e transitivit y o f  rela -
tions .  Chaffi n (1992 )  distinguishe s severa l  subtype s o i  part -
whol e relation s an d claim s tha t  an y o f  thes e jwirelation s ar e 
transitive ,  whil e th e genera l  part-whol e relatio n usuall y i s 
not .  Thus ,  a  relatio n chai n containin g onl y relation s o f  on e 
of  thes e subtype s i s  agai n a  relatio n o f  th e sam e subtype , 
wherea s a  relatio n chai n containin g severa l  differen t  type s 
of  part-whol e relation s doe s no t  constitut e a  part-whol e re -
latio n an y more .  Accordingly ,  w e hav e include d th e pat h 
pattern s (has-physical-part*) ,  (collection-member') ,  (mass -
portion') ,  (process-phase*) ,  (event-feature') ,  (area-place' ) 
and th e correspondin g inverse s lik e (physical-part-of )  i n C . 

Metonymi c Paths .  Followin g establishe d classification s 
(Lakoff ,  1987 ;  Pass ,  1991 )  w e incorporat e whole-for-part , 
part-for-whole ,  producer-for-product ,  container-for-content s 
and material-for-objec t  mctonynues .  W e wil l  no t  g o int o an y 
technica l  detail s ho w th e pat h pattern s fo r  thes e metonymie s 
can b e determine d (cf .  Marker t  e t  al .  (1996)) ,  an d con -
side r  instea d exampl e I.2.(ii) ,  wher e a  syntacti c lin k betwee n 
"cloc k frequency "  an d "computer "  i s  checke d b y searchin g 
fo r  a  well-forme d pat h betwee n th e correspondin g concept s 
Clock-Frequenc y an d Computer -System .  Th e pat h 
finder  locate s a  single ,  metonymi c pat h (clock-frequency-o f 
cpu-o f  motherboard-of) .  W e ma y deduc e b y thi s pat h pat -
ter n tha t  "computer "  denote s a  whole-for-par t  metonym y 
fo r  a n instanc e o f  th e concep t  clas s CP U (cpu-o f  a s wel l  a s 
motherboard-o f  denot e metonymi c "part-of"-\\k t  relation s 
whic h allo w "computer '  t o stan d fo r  CPU ,  thoug h th e latte r 
i s  no t  expresse d explicitly) .  Thus ,  althoug h w e tak e th e litera l 
denotatio n o f  the/exjca/i'fe w "co/w/7Mrcr "  a s th e startin g poin t 
fo r  ou r  analysis ,  th e computatio n o f  th e metonymi c interpre -
tatio n o f  th e utteranc e i s i n n o wa y dependen t  o n computin g 
a devian t  litera l  interpretatio n o f  th e utteranc e first. 

Assumin g a  stric t  preferenc e fo r  litera l  ove r  metonymi c 
pat h pattern s (a s characteristi c o f  L M F approaches )  doe s 
not  penaliz e metonym y resolutio n i n thi s example ,  sinc e 
onl y a  metonymi c pat h betwee n C l o c k - F r e q u e n c y an d 
C o m p u t e r - S y s t e m i s found .  I n contradistinction ,  exam -
pl e I.3(ii). b demonstrate s tha t  thi s rankin g ca n b e overridde n 
by contextua l  informatio n i n th e cas e o f  definit e nou n phrases . 
Furthermore ,  i n a n incrementa l  approac h a  sorta l  conflic t  m a y 

be delecte d a t  a  rathe r  lat e stag e o f  processin g (cf .  exam -
pl e l.3(ii).a) .  Hence ,  expensiv e backtrackin g become s nec -
essary ,  i f  informatio n abou t  possibl e anaphori c antecedent s i s 
not  take n int o accoun t  earl y on .  A s a  consequence ,  w e prefe r 
litera l  ove r  metonymi c path s onl y i n thos e case s whe n bot h 
concept s ar e expresse d b y indefinit e nou n phrases ,  verb s o r 
adjectives .  I f  a  definit e nou n phras e occurs ,  w e wil l  incorpo -
rat e informatio n abou t  possibl e anaphori c antecedents . 

Discourse Constraints 

W h en a  definit e nou n phras e A  i n th e utteranc e U i  ca n syn -
tacticall y b e boun d t o a n H  wit h a  conceptua l  correlat e H. C 
(e.g. ,  th e mai n ver b o f  th e sentence) ,  anaphor a resolutio n fo r 
A i s  triggered .  Base d o n a  functiona l  centerin g framewor k 
(Strub e &  Hahn ,  1996 )  eac h utteranc e i7,_ i  i s  assigne d a  se t 
of  forward-lookin g center s C/(C/,_i )  containin g th e possibl e 
anaphori c antecedent s fo r  a n anapho r  i n {/, .  Thus ,  C/(?/,• _ i ) 
= [ci.r,... ,  c„.r ]  mus t  b e searche d fo r  potentia l  referent s o f 
th e expressio n A  i n [/,- ,  allowin g fo r  coercion s o f  A . 

Anaphor a an d metonym y resolutio n procee d a s follows.' ^ 
First ,  th e pat h finder  an d evaluato r  ar e calle d wit h H. C an d 
A. C a s thei r  arguments .  Thi s return s a  lis t  o f  al l  well-forme d 
path s betwee n H. C an d A.C ,  whic h ar e marke d fo r  thei r  lit -
eralnes s o r  figurativeness.  A s show n abov e thes e path s ar e 
compute d i n paralle l  an d independentl y o f  eac h other .  I n th e 
exampl e I.3.(ii).b ,  anaphor a resolutio n fo r  "th e laser "  i s  trig -
gere d whe n th e syntacti c lin k betwee n "laser "  an d "liked " 
i s t o b e established .  Th e pat h finder  an d evaluato r  ar e calle d 
wit h th e correspondin g concepts ,  LASE R an d LIKE ,  returnin g 
th e followin g tw o paths : 

1.  (like-patient) ^  i s  a  litera l  pat h expressin g tha t  "laser "  i s 
meant  literally . 

2.  (like-patien t  has-laser )  i s  a  metonymi c pat h expressin g a 
part-for-whol e metonym y wher e "laser "  stand s fo r  a n in -
stanc e o f  th e clas s Laser -Pr in te r  = :  B . 

We the n determin e h o w thes e findings  combin e wit h 
anaphor a resolution ,  i.e. ,  whethe r  a  specifi c  interpretatio n 
lead s t o a  referen t  c. r  G  C /  {Ui-i )  fo r  A ,  thu s integratin g dis -
cours e constraint s int o th e selectio n amon g competin g figu-
rativ e an d litera l  interpretations . 

W h en A  i s litera l  an d anaphoric ,  a  litera l  pat h betwee n A . C 
and H. C exist s an d a n elemen t  i s i n th e centerin g lis t  whos e 
clas s i s a  subconcep t  o f  A.C . 

W h en A  i s a  metonym y fo r  a n instanc e o f  th e concep t  B 
vi a th e relatio n r ,  ther e exist s a  metonymi c pat h containin g 
r  betwee n A. C an d H. C W h e n A  i s anaphori c w e hav e t o 
distinguis h betwee n th e case s o f  a  predicativ e metonym y an d 
a referentia l  one .  Wherea s fo r  a  predicativ e metonym y A. C i s 
availabl e fo r  anaphor a resolution ,  fo r  a  referentia l  metonym y 
onl y B  is . 

^  W e her e giv e a  shor t  outlin e o f  ou r  algorith m only .  Fo r  technica l 
detail s an d a  mor e forma l  descriptio n se e Marker t  &  Hah n (1997) . 

*Th e Actio n par t  o f  th e concep t  hierarch y carrie s case-role -
styl e specifications .  Fo r  instance ,  like-patien t  characterize s th e pa -
tien t  o f  a  Lik e activit y (i n thi s case ,  th e lase r  (printer)) . 
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Wit h regar d t o ou r  exampl e l.3.(ii).b ,  th e litera l  inter -
pretatio n o f  A  an d th e on e considerin g i t  a  predicativ e 

metonym y d o no t  allo w fo r  anaphor a resolution ,  a s C /  (L̂ , _ i ) 
= [Epso n EPL-5600 ]  wit h classiEpso n EPL-5600 )  =  Lase r -
Pr iNTE R holds .  However ,  i f  w e regar d A  a s a  referen -
tia l  metonymy ,  anaphor a resolutio n succeeds ,  a s class(Epso n 
EPL-5600 )  =  Laser -Pr in te r  isajr '  B  =  Laser-Pr in te r 
holds .  Choosin g amon g thes e readings ,  w e propos e a  rankin g 
wit h respec t  t o th e orderin g relatio n st r  a s i n Tabl e 1 . 

Tabl e 1 :  Rankin g Constraint s 

literal(A )  A  anaphoric(y4 ) 
>jt r  predicativ e metonymy(/4 )  A  anaphoric(A ) 
>jt r  (referentia l  metonym y (A )  A  anaphoric(i4) ) 

V (literaI(A )  A  - > anaphoric(A) ) 
>ji r  metonymic(A )  A  - i  anaphoric(A ) 

Considerin g ou r  example ,  w e encounte r  a  cas e o f  ambigu -
it y a s indicate d i n lin e 3  o f  Tabl e 1 .  Thi s result s i n instantiat -
in g tw o separat e reading s o f  sentenc e l.3.(ii) b an d discardin g 
th e predicativ e metonym y readin g correspondin g t o th e las t 
lin e i n Tabl e 1 . 

Metonymie s marke d b y a  sorta l  conflic t  ar e handle d a s i n 
L M F approaches ,  sinc e n o competin g litera l  interpretatio n 
exists .  Thus ,  "computer "  i n exampl e I.2.(ii }  i s  treate d a s a 
whole-for-par t  metonymy. ^  A s th e litera l  meanin g o f  "com -
puter "  allows  fo r  anaphor a resolution ,  w e trea t  th e metonym y 
as a  predicativ e on e (secon d lin e o f  Tabl e 1) .  I n contradistinc -
tio n t o L M F approaches ,  ou r  algorith m als o allow s fo r  th e 
resolutio n o f  anaphori c metonymie s tha t  ar e no t  marke d b y a 
sorta l  conflic t  a s exampl e 1.3.{ii}. b shows .  I n addition ,  w e d o 
not  depen d o n informatio n abou t  sorta l  conflict s tha t  ma y no t 
be availabl e a t  th e tim e poin t  whe n metonym y o r  anaphor a 
resolutio n i s calle d for .  A s a  consequence ,  a n incrementa l 
approac h t o metonym y resolutio n i s becomin g mor e feasible . 

Similarly ,  anaphor a resolutio n proceed s a s usua l  whe n a 
litera l  interpretatio n allow s fo r  anaphor a resolutio n (firs t  lin e 
of  Tabl e I) .  Unlik e L M F ,  nomina l  anaphor a tha t  ar e refer -
entia l  metonymie s ca n b e resolve d incrementall y withou t  th e 
nee d fo r  backtracking .  So ,  i n exampl e 1.3.(ii). b "th e laser " 
ca n b e resolve d t o "Epso n EPL-5600 "  i n sentenc e (i )  i n a t 
leas t  on e readin g (thir d lin e o f  Tabl e 1) .  Thus ,  differen t  refer -
entia l  mechanism s ar e a t  wor k i n th e interpretatio n o f  definit e 
nou n phrase s — namely ,  anaphori c referenc e b y usin g a  mor e 
genera l  expressio n (printe r  fo r  lase r  printer )  an d anaphori c 
referenc e b y usin g a  metonymi c expressio n (lase r  fo r  lase r 
printer )  — an d the y ar e covere d b y th e sam e algorithm . 

Additional Pragmatic Constraints 

A crucia l  proble m wit h ou r  approac h lie s i n th e disjunctio n 
i n lin e 3  i n Tabl e 1 ,  whic h i s a  continuou s sourc e o f  am -
biguity .  Wherea s i t  lead s correctl y t o a n ambiguit y i n ex -
ampl e I.3.(ii). b a s explaine d above ,  i t  als o lead s t o th e sam e 
kin d o f  ambiguit y i n exampl e II.L(ii )  wher e onl y th e litera l 

'Note that the processing of these metonymies is nevertheless 
differen t  fro m L M F approaches ,  a s w e d o no t  comput e a  devian t 
litera l  interpretatio n o f  th e utterance ,  first. 

functionalanapho r  readin g i s intended .  Th e interpretatio n o f 
"pape r  tray "  a s a n anaphori c referenc e t o "th e printe r  Epso n 
EPL-5600 "  vi a a  referentia l  metonym y shoul d b e discarded . 
The algorith m a s propose d s o fa r  doe s no t  yiel d an y crite -
ri a t o preven t  thi s kin d o f  overgeneration .  I t  i s  importan t  t o 
not e tha t  thi s i s neithe r  a n artificia l  proble m create d b y ou r 
algorith m i n th e firs t  plac e no r  on e dependen t  o n acceptin g 
or  rejectin g L M F .  Instead ,  i t  mirror s th e fac t  tha t  th e reso -
lutio n o f  metonymie s i s no t  full y  constraine d b y discours e 

and metonymi c pattern s lik e part-for-whol e an d tha t  som e 
metonymie s ar e mor e conventiona l  tha n others .  Th e questio n 
whic h arise s i s wh y th e relatio n has-lase r  betwee n Laser -
Pr inte r  an d LASE R ca n b e easil y exploite d fo r  a  referen -

tia l  metonymy ,  wherea s give n th e relatio n has-paper-tra y be -
twee n Laser-Pr in te r  an d Paper-Tray ,  thi s i s no t  tha t 
likely .  W e investigate d thre e heuristic s t o furthe r  constrai n 
coercio n b y pragmati c constraints.̂ " 

Singula r  relationships .  First ,  w e argu e tha t  a  relatio n r 
linkin g th e concep t  B  t o A  i s mor e likel y t o b e use d fo r 
metonymi c purposes ,  i f  i t  ha s th e numbe r  restrictio n exactl y 
one ,  i.e. ,  i f  r  i s  a  functio n fro m B  t o A .  I n th e exampl e 
I.3.(ii).b ,  "laser "  i s  mor e likel y t o b e a  metonym y fo r  "lase r 
printer "  tha n "pape r  tray "  (IlJ.(ii)) ,  a s a  lase r  printe r  i s 
normall y supplie d wit h exactl y on e laser ,  wherea s i t  ma y 
hav e severa l  pape r  trays .  Thus ,  singularit y ofte n mark s th e 
importanc e o f  certai n relationships .  Producer-for-produc t 
metonymie s exploitin g th e relationshi p produced-by ,  e.g. , 
fulfi l  thi s criterio n b y definition ,  wherea s part-for-whol e rc\a -
tionship s d o not .  Thi s migh t  possibl y explai n wh y producer -
for-produc t  metonymie s ar e muc h mor e conventionalized . 

Typica l  relationships .  Second ,  a  relatio n r  betwee n B 
and A  i s mor e easil y use d fo r  metonymi c relationships ,  i f 
i t  characterize s a n instanc e o f  B  a s a  typica l  member  o f  it s 
class .  A  member  o f  th e clas s Laser-Pr in te r  receive s it s 
typicalit y b y havin g a  L A S E R i n contras t  t o othe r  printers . 
Therefore ,  th e relatio n "has-laser "  ca n b e easil y exploite d 
fo r  metonymi c references .  W e approximat e th e notio n o f  typ -
icalit y b y characterizin g a  relationshi p betwee n B  an d A  a s a 
"typical "  on e wheneve r  i t  set s B  apar t  fro m a t  leas t  on e o f  it s 
direc t  superconcepts . 

Familia r  relationships .  Ou r  thir d heuristi c concentrate s 
on th e relationship s betwee n instance s i n th e knowledg e bas e 
alread y know n fro m previou s processin g o r  fro m a  prior i 
knowledge .  Le t  u s assum e tha t  a n expressio n A  i s a  referen -
tia l  metonymy ,  i.e. ,  class(A.r )  — B  wher e B  isaj: *  A. C doe s 
not  hold .  B  an d A. C ar e relate d vi a a  metonymi c relatio n r . 
We foun d tha t  thi s i s  mor e likely ,  i f  A. r  (inst-ofSt )  alread y ha s 
a filler  belongin g t o A. C fo r  th e rol e r .  So ,  i f  w e tal k abou t  a 
lase r  printe r  tha t  alread y ha s a  filler  fo r  it s  rol e "has-laser" , 
thi s rol e i s mor e likel y t o b e use d metonymicall y late r  o n a s 
th e reade r  i s alread y familia r  wit h it .  Thi s criterio n i s almos t 
alway s fulfille d fo r  producer-for-produc t  metonymies ,  a s th e 
produce r  o f  a  specifi c  produc t  i s  normall y know n eithe r  fro m 

'°W e her e concentrat e o n referentia l  metonymy ,  a s predicativ e 
metonymy i s normall y indicate d b y a  sorta l  conflict . 
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th e nam e o f  th e produc t  o r  fro m previou s knowledge . 

Summing up ,  th e ambiguit y i n lin e 3  o f  Tabl e 1  i s onl y 
establishe d whe n th e metonymi c interpretatio n fulfil s  a t  leii.s t 
tw o o f  th e thre e criteri a above .  Otherwise ,  onl y th e litera l 
interpretatio n i s created .  Hence ,  fo r  exampl e ].3.(ii).b ,  bot h 
interpretation s ar e create d (a s th e metonymi c relatio n "has -
laser "  fulfil s  criterio n 1  an d 2) ,  wherea s i n exampl e H.].(ii ) 
onl y th e litera l  interpretatio n is ,  a s th e suppose d metonymi c 
relatio n "has-paper-tra y "  fulfil s  non e o f  th e abov e criteria . 

Evaluation 

The tes t  se t  fo r  ou r  evaluatio n experimen t  wa s compose d o f 
naturall y occurrin g texts ,  viz .  2 6 Germa n produc t  review s 
fro m th e informatio n technolog y domain .  Th e mai n par t  o f 
th e evaluatio n wa s carrie d ou t  manuall y i n orde r  t o circum -
vent  erro r  chainin g i n th e anaphor a resolution ,  whil e pat h 
finding  an d evaluatio n wa s don e automatically .  Th e sam -
pl e containe d 10 3 metonymies ,  29 1 nomina l  anaphors ,  35 1 
functiona l  anaphors ,  al l  occurrin g i n 60 6 utterances .  Ta -
bl e 2  contain s th e quantitativ e distributio n o f  occurrence s o f 
metonymie s i n ou r  tes t  set .  Th e column s indicat e whethe r  a 
sorta l  conflic t  (s.c. )  occurre d directl y (know n a t  th e tim e o f 
anaphor a resolutio n and ,  hence ,  resolvabl e i n a n incrementa l 
framework) ,  indirectl y (no t  know n a t  tha t  time) ,  o r  no t  a t  all . 
Wit h 42.7% ,  direc t  sorta l  conflict s ar e belo w expectations ,  bu t 
L MF approache s fac e eve n mor e seriou s problem s fo r  29. 1 % 
of  th e metonymie s whic h ar e no t  marke d b y an y sorta l  con -
flict  a t  all .  W e als o wan t  t o poin t  ou t  th e significan t  rat e o f 
co-occurrence s o f  metonymie s an d anaphor s (56.3%) .  Thus , 
anaphori c processe s indee d see m t o facilitat e th e occurrenc e 
of  metonymies ,  a n observatio n tha t  support s ou r  clai m t o ac -
coun t  fo r  th e systemati c interactio n o f  bot h processes . 

Tabl e 2 :  Distributio n o f  Metonymi c Nou n Phrase s 

Anaphor s 
Othe r  def .  MPs 
Indef .  NF S 
E 

direc t  s.c . 
15 (14.6% ) 
7 (6.8% ) 

22 (21.4% ) 
44 (42.7% ) 

indirec t  s.c . 
27 (26.2% ) 

2 (1.9% ) 
0 (0% ) 

29 (28.2% ) 

no s.c . 
16 (15.5% ) 
5 (4.8% ) 
9 (8.7% ) 

30 (29.1% ) 

E 
58 (56.3% ) 
14 (13.6% ) 
31 (30.1% ) 

103 (100% ) 

Tabl e 3 :  Resolutio n Rate s fo r  Metonymi c Nou n Phrase s 

Anaphor s 
Othe r  def .  NP s 
Indef .  NP s 
Overal l  Rat e 

direc t  s.c . 
93.3 % 
100.0 % 
72.7 % 
84.1 % 

indirec t  s.c . 
85.2 % 
0.0 % 
0% 

79.3 % 

no s.c . 
87.5 % 
0.0 % 
0% 

46.7 % 

Overal l  Rat e 
87.9 % 
50.0 % 
51.6 % 
72.8 % 

Tabl e 3  depict s th e resolutio n rate s fo r  ou r  approach. ^  ̂  Th e 
hig h proportio n o f  correctl y resolve d anaphori c metonymie s 
(87.9% )  lend s som e credi t  t o ou r  rankin g i n Tabl e 1 .  Es -
peciall y importai^i s th e fac t  tha t  8 5 . 2 % o f  al l  anaphori c 
metonymie s marke d b y a n indirec t  sorta l  conflic t  an d 8 7 . 5 % 

" We canno t  compar e ou r  result s t o thos e fro m othe r  approaches , 
sinc e non e o f  the m ha s bee n empiricall y tested ,  s o far .  We ,  therefore , 
incorporat e genera l  observation s o f  th e problem s L M F approache s 
handlin g onl y metonymie s wit h sorta l  conflict s ar e likel y t o face . 
Syntacti c irregularitie s playe d a  decidedl y noino r  rol e i n ou r  tes t  se t 
and ar e therefor e exclude d fro m th e evaluation . 

withou t  a  sorta l  conflic t  ca n b e resolve d b y a n incrementa l  ap -
proac h withou t  backtrackin g -  du e t o th e timel y consideratio n 
of  anaphori c constraints .  L M F approache s ar e systematicall y 
limite d t o accoun t  fo r  onl y 4 2 anaphori c metonymie s (72.4% ) 
marke d b y a  sorta l  conflic t  (cf .  Tabl e 2 ,  anaphor s marke d b y 
a direc t  (15 )  an d indirec t  (27 )  sorta l  conflict ,  respectively) . 

Our  resolutio n rate s ar e considerabl y wors e fo r  definit e 
non-anaphori c nou n phrase s (50.0% )  an d indefinit e nou n 
phrase s (51.6%) ,  th e mai n reaso n bein g tha t  metonymie s 
withou t  a  sorta l  conflic t  ar e no t  recognized ,  a s anaphori c con -
straint s ar e no t  applicable .  Hence ,  L M F approache s ar e insuf -
ficient  fo r  non-anaphori c nou n phrase s a s well .  However ,  w e 
do no t  hav e a  solutio n t o thi s proble m eithe r 

As show n i n Tabl e 2 ,  5 8 fro m 29 1 anaphor s (19.9% ) 
ar e metonymic .  A s 4 7 o f  the m ar e referentia l  meton -
ymies ,  a  16 .2 % increas e o f  anaphor a resolutio n capacit y 
ca n b e achieve d throug h th e incorporatio n o f  m e t o n y m y 
resolution.̂ ^  N o n e o f  th e L M F approache s ca n resolv e th e 
16 metonymi c anaphor s (constitutin g 5 .5 % o f  al l  anaphors) , 
whic h ar e no t  marke d b y a  sorta l  conflict . 

Considerin g th e impac t  o f  overgeneration ,  35 1 case s o f 
functiona l  anaphor a hav e t o b e considere d (e.g. ,  exampl e 
ll.l.(ii)) .  Withou t  an y pragmati c constraints ,  2 8 . 8 % o f  the m 
woul d incorrectl y receiv e a n ambiguou s interpretation.̂ ^  I n 
7 7 case s (21.9% )  thi s woul d eve n lea d t o a  permanen t  am -
biguity ,  i.e. ,  on e whic h i s no t  onl y du e t o incrementa l  pro -
cessing .  Th e pragmati c constraint s previousl y discusse d hel p 
reducin g thes e rate s t o 10 .3 % (fo r  ambiguou s interpretations ) 
and 8.6 % (fo r  permanen t  ambiguities) ,  respectively . 

Related Work 

Severa l  cognitiv e studie s hav e questione d th e validit y o f 
th e L M F model .  Readin g tim e experiment s (Gibbs ,  1989 ; 
Gerrig ,  1989 )  demonstrat e tha t  processin g time s t o under -
stan d figurative  speec h ar e no t  necessaril y  highe r  tha n thos e 
fo r  litera l  languag e -  thes e evidence s ar e no t  ye t  conclusive , 
howeve r  (Gibbs ,  1990) .  Preliminar y evidenc e ha s als o bee n 
gathere d fo r  th e clai m tha t  reasonabl e non-litera l  interpreta -
tion s emerg e independentl y fro m devian t  litera l  one s (Shinj o 
& Myers ,  1987 )  an d that ,  i n discours e contexts ,  metonymi c 
utterance s ma y receiv e highe r  literalit y rating s tha n withou t 
a give n contex t  (Gibbs ,  1993) .  Thi s parallel s ou r  experienc e 
whic h indicate s tha t  figurative  reading s ar e no t  alway s devian t 
-  a s man y expression s ar e no t  marke d b y a n intrasententia l 
anomaly ,  thoug h the y ar e clearl y mean t  figuratively. 

Our  mode l  ca n b e considere d a n explici t  reconstructio n o f 
an informa l  spreadin g activatio n mode l  describe d b y Recanat i 
(1995) .  First ,  th e litera l  meanin g o f  a  constituen t  i s  activate d 
(correspondin g t o ou r  concep t  A.C) .  The n activatio n flows  t o 
associativel y relate d concept s i n orde r  t o determin e th e po -
tentia l  candidate s fo r  th e semanti c valu e o f  th e constituent . 
Thi s correspond s roughl y t o ou r  path-findin g process ,  whic h 

'^Th e resolutio n o f  litera l  nomina l  anaphor s i s no t  affecte d b y ou r 
algorithm . 

"Not e tha t  th e correc t  interpretation s ar e alway s preserved . 
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i s  mor e stringent ,  however ,  a s i t  take s othe r  concept s apar t 
from  A. C int o account .  Al l  candidates ,  whethe r  htera l  o r  not , 
ar e processe d i n parallel .  Th e interpretation ,  whic h tit s  bes t 
wit h th e discourse ,  i s selecte d b y preferentia l  choic e (cf .  Ta -
bl e 1) ,  a  criterio n no t  spelle d ou t  b y Recanati . 

Th e overwhelmin g majorit y o f  approache s t o metonym y 
processin g follo w som e varian t  o f  th e L M F paradig m (Pass , 
1991 ;  Hobb s e t  al. ,  1993 ;  Norvig ,  1989 ;  Pustejovsky ,  1995 ; 
1991 ;  Verspoor ,  1996). '̂ '  I n Pass' s an d Norvig' s wor k figu-
rativ e interpretation s ar e onl y triggere d whe n a  sorta l  conflic t 
i s  encountered ,  thereb y explicitl y  subscribin g t o a  two-stag e 
model .  I n Hobb s e t  al.' s  wor k th e litera l  interpretatio n o f  a 
sentenc e i s regarde d a s a  specia l  cas e o f  metonymi c resolu -
tion ,  thu s makin g a  unifie d treatmen t  o f  litera l  an d figurative 
languag e possible ,  i n principle .  Nevertheless ,  th e specia l  cas e 
of  th e litera l  interpretatio n o f  a  sentenc e i s strictl y preferre d 
when n o sorta l  conflict s ar e encountered ,  regardles s o f  dis -
coiu^ e constraints .  Pustejovsk y an d Verspoo r  bot h concen -
trat e o n logica l  metonymy ,  whic h apar t  from  semanti c effect s 
has als o syntacti c ones .  Nevertheless ,  typ e coercio n i s re -
garde d a s a  typicall y semanti c operatio n applie d afte r  encoun -
terin g sorta l  conflict s (see ,  e.g. ,  Pustejovsk y (1991) ,  pp.425) . 

I n al l  thes e studies ,  th e interactio n o f  anaphor a an d 
metonymie s i s no t  a n issue ,  thoug h som e o f  the m (Norvig , 
1989 ;  Hobb s e t  al. ,  1993 )  conside r  nomina l  anaphor a i n a  tex t 
understandin g syste m framewor k lik e ours . 

Consisten t  wit h ou r  goa l  t o avoi d overgeneration ,  lexica l 
semanticist s lik e Verspoo r  (1996 )  o r  Godar d &  Jaye z (1993 ) 
hav e propose d additional ,  highl y sophisticate d constraint s o n 
coercio n the y assig n t o th e lexicon .  Verspoo r  argue s tha t 
purel y pragmati c constraint s canno t  b e sufficientl y stric t  o r 
explai n language-specifi c  differences .  Thi s argumen t  canno t 
be defeate d i n principle ,  bu t  w e hav e show n tha t  ther e ar e a t 
leas t  a  rang e o f  pragmati c regularities ,  whic h d o no t  requir e 
additiona l  modellin g i n th e lexico n bu t  mirro r  genera l  con -
straint s a t  th e knowledg e leve l  an d ar e wort h bein g consid -
ere d w h e n constrainin g coercion .  Supplementin g the m wit h 
lexica l  an d language-specifi c  constraint s i s a  worthwhil e di -
rectio n fo r  futur e work . 

Conclusion 

We hav e introduce d a  mode l  o f  metonym y resolutio n tha t 
treat s metonymie s o n a  pa r  wit h litera l  interpretations .  Pur -
thermore ,  th e mutua l  influenc e metonymie s an d anaphor a 
hav e upo n eac h othe r  i n nou n phrase s i s adequatel y accounte d 
for .  I n particular ,  rejectin g th e L M P hypothesi s i n favo r  o f  a 
paralle l  approac h lead s u s t o a  mor e effectiv e procedure . 

Our  empirica l  dat a hav e le d u s t o severa l  follow-u p ques -
tions .  I n particular ,  th e hig h percentag e o f  non-anaphori c 
nou n phrase s no t  marke d b y a  sorta l  conflic t  wil l  b e i n th e 
focu s o f  ou r  futur e work .  Possibl y thes e dat a wil l  provid e 
furthe r  evidenc e fo r  ou r  clai m tha t  L M F approache s ar e in -
feasibl e t o adequatel y accoun t  fo r  metonym y interpretation . 

'̂'Ther e i s on e computationa l  approac h t o metaphori c speec h 
(Martin ,  1992) ,  however ,  whic h explicitl y  reject s th e L M F model . 
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