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P a r s i n g a n d R e p r e s e n t i n g C o n t a i n e r  M e t a p h o r s 

R.  Pascal e 
J.  W .  Roac h 
R.  S .  Virka r 

Department of Computer Science 
Virgini a Polytechni c Institut e an d Stat e Universit y 

Blacksburg ,  V A 2406 1 

Abstrac t 

We report the successful construction of a pattern based parser to recognize 

th e clas s o f  containe r  metaphors .  Recognitio n o f  a  metapho r  i n thi s clas s trigger s a 

transformatio n tha t  substitute s a  correct ,  litera l  meanin g for m i n th e final  representatio n o f 

th e utteranc e o r  sentence .  Th e final  meanin g for m reflect s a  theor y o f  metaphor s 

suggestin g bodil y experience s a s th e sourc e o f  metaphor .  A  larg e se t  o f  primitive s serve s 

as th e basi c representatio n language .  W e conclud e tha t  patte m parser s wit h attache d 

transformation s wor k wel l  fo r  man y normall y difficul t  construction s suc h a s metaphors , 

cliche s an d idioms . 

I. Introduction 

The frequency of metaphors in natural language has been reported to be as 

hig h a s on e i n thre e utterance s whil e som e repor t  occurrence s i n almos t  ever y utteranc e 

(Lakof f  &  Johnson ,  1980) .  Recognizing ,  parsin g an d representin g th e meanin g o f  a 

metapho r  i s therefor e a  majo r  proble m fo r  an y natura l  languag e parser . 

Transformationa l  syntacti c parser s hav e littl e relevanc e t o th e problem , 

syntacti c pattern s o f  metaphor s ar e no t  special ,  an d norma l  method s o f  semanti c analysi s 

hav e no t  reall y foun d a  metho d fo r  determinin g th e "real "  meanin g o f  a  metapho r  fro m it s 

litera l  meaning .  Syntacti c pattern s suc h a s nou n phrases ,  ver b phrase s an d prepositiona l 

phrase s d o no t  allo w a  parse r  t o distinguis h betwee n metaphorica l  an d non-metaphorica l 

use s o f  words .  However ,  a  parse r  tha t  use s pattern s o f  semanti c primitive s ca n detec t 

whethe r  o r  no t  a  concep t  i s use d i n it s litera l  sense .  Th e non-litera l  sense s ca n thu s b e 

categorize d a s metaphorical . 

I n thi s paper ,  w e presen t  a  parse r  base d o n pattern s o f  primitive s tha t  ca n 

recogniz e an d pars e a  clas s o f  metaphor s know n a s containe r  metaphor s ("Joh n i s i n love, " 

fo r  example) .  W e als o devis e a  mean s t o represen t  th e meanin g o f  containe r  metaphor s 

appropriately . 

II. What Are Metaphors? 

By a metaphor we mean any non-literal use of a word or words. People 
normall y us e metaphor s t o expres s les s concrete ,  les s clea r  concepts ,  suc h a s menta l  o r 
emotiona l  states ,  i n term s o f  tangibl e concept s tha t  ar e mor e easil y visualize d becaus e o f 

bodil y experiences .  Th e assimilatio n o f  concret e attribute s b y a n abstrac t  concept , 
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however, must be only a partial structuring. A total assimilation of concrete properties 
woul d tur n th e abstrac t  concep t  int o a  subcategor y o f  a  concret e object . 

Metaphor s ten d t o b e cohesive .  Orientationa l  metaphors ,  fo r  example ,  us e 
directio n an d positio n i n a  (mostly )  consisten t  manne r  t o expres s meaning .  "Down ' 
metaphor s hav e t o d o wit h lesse r  thing s o r  unhapp y state s whil e "up "  metaphor s refe r  t o 
power  an d greater ,  happie r  concepts . 

Metaphor s suc h a s orientationa l  metaphor s hav e thei r  genesi s i n ou r  cultur e 
and ou r  experience s i n th e world .  Th e fundamenta l  theor y w e emplo y here ,  du e t o Lakof f 
and Johnso n (1980) ,  suggest s tha t  bodil y experiences ,  fo r  example ,  ar e responsibl e fo r  th e 
origi n o f  metaphors .  "U p i s good "  an d "dow n i s bad "  the n woul d deriv e fro m standin g tal l 
when w e ar e happ y an d slouchin g whe n w e ar e depressed .  Bein g "i n love "  i s havin g 
lov e surroun d an d engul f  ou r  thoughts . 

Lakof f  an d Johnso n (1980 )  classif y metaphor s int o fou r  categories : 
orientational ,  structural ,  ontologica l  an d imaginative .  Ontologica l  metaphor s expres s 
events ,  activities ,  emotion s an d othe r  abstrac t  concept s a s entitie s an d substances .  A n 
exampl e o f  thi s categor y o f  metaphor s i s "min d i s a  machine. "  Thi s metapho r  give s rise  t o 
sentence s suc h a s " I  a m a  littl e rust y today, "  an d "M y min d jus t  isn' t  operatin g today. " 
Thi s typ e o f  metapho r  implie s tha t  a n abstrac t  objec t  an d som e othe r  objec t  t o whic h i t  i s 
bein g compare d hav e th e sam e qualities . 

The ontologica l  metaphor s serv e th e purpose s o f  referrin g (e.g .  "Tha t  wa s a 
beautifu l  catch") ,  quantifyin g (e.g .  "Dupon t  ha s a  lo t  o f  powe r  i n Delaware") ,  identifyin g 
aspect s (e.g .  "Th e brutalit y o f  wa r  dehumanize s u s all") ,  identifyin g cause s (e.g .  "H e di d i t 
out  o f  anger") ,  an d settin g goal s an d motivatin g action s (e.g .  "H e wen t  t o N e w Yor k t o 
seek fam e an d fortune") .  Ther e ar e man y sub-classe s o f  ontologica l  metaphors .  Thes e 
sub-classe s ar e containe r  metaphors ,  personification s an d metonymy . 

I n th e sub-clas s o f  containe r  metaphors ,  eac h concep t  ha s a n in-ou t 
orientation ,  boundin g surface ,  containe r  object ,  substanc e an d othe r  qualities .  Som e o f 
thes e ar e lan d area s (e.g .  "Ther e i s a  lo t  o f  lan d i n Kansas") ,  visua l  field  (e.g .  "H e i s i n m y 
view" )  an d state s (e.g .  "H e i s i n love") .  I n th e sub-clas s o f  personification s inanimat e 
object s ar e allowe d t o posses s huma n qualities .  A n exampl e o f  suc h a  metapho r  i s "Th e 
feathe r  wa s dancin g i n th e wind. "  Th e feathe r  (a n inanimat e entity )  i s give n th e huma n 
qualit y o f  dancing .  Th e sub-clas s o f  metonym y i s simila r  t o personifications ,  however ,  i n 
metonym y on e entit y  i s substitute d fo r  another .  A n exampl e o f  suc h a  metapho r  i s "Th e 
sax i s ou t  sic k today. "  Here ,  th e sa x actuall y refer s t o th e perso n wh o play s th e 
saxophone . 

I n thi s paper ,  w e shal l  concentrat e o n th e containe r  metaphors .  Containe r 
metaphor s ar e ofte n use d b y peopl e withou t  full y  bein g awar e o f  th e non-litera l  sens e o f  th e 
words .  Example s o f  thi s sub-clas s ar e abundan t  i n writte n tex t  a s wel l  a s spoke n language . 

III. Pattern-based Parsing 

The use of a pattern-based approach for parsing natural language input was 
first  exploite d o n a  larg e scal e b y Parkison ,  Colb y an d Faugh t  (1977) .  Thei r  approac h 
entaile d matchin g piece s o f  inpu t  t o element s o f  a  larg e bas e o f  prestore d patterns ,  an d 
successfu l  matche s resultin g i n change s i n th e origina l  sentenc e suc h a s simplificatio n an d 
replacements .  I t  ha s bee n show n sinc e tha t  purel y syntacti c mean s ar e no t  sufficien t  t o 
relat e meanin g t o utterance s (Gross ,  1979) .  W e hav e alread y use d pattern-base d parsin g 
approac h i n conjunctio n wit h semanti c primitive s (Virka r  &  Roach ,  1988a ,  1988b ;  Sanfor d 
& Roach ,  1988) .  N o w ,  w e shal l  describ e ou r  approac h fo r  metaphors . 

Linguisti c expression s ar e generate d fro m th e lexico n an d w e hypothesiz e 
tha t  mos t  o f  th e every-da y lexico n ca n b e represente d b y a  large ,  ye t  finite,  numbe r  o f 
semanti c primitives .  Sentenc e form s ca n b e classifie d b y th e patternin g o f  semanti c 
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primitives and funcrion words. We hypothesize that all simple sentence forms can be 
capture d b y a  ver y large ,  ye t  finite ,  se t  o f  patterns . 

A semanti c primitiv e represent s a  se t  o f  word s tha t  refe r  t o th e sam e 

concept .  Concept s interac t  wit h eac h othe r  an d thes e relationship s ar e see n throug h th e 

expression s o f  natura l  language .  Ou r  classificatio n ha s fou r  basi c classe s o f  semanti c 

primitives :  events ,  entities ,  abstract s an d relationals .  A  meaningfu l  expressio n i s a n 

expressio n tha t  describe s a n even t  wit h th e hel p o f  othe r  associate d basi c classes .  T o 

describ e a n event ,  on e o r  mor e o f  thes e associate d element s m a y no t  b e required .  A 

meaningfu l  expressio n canno t  b e anomalous ,  indeterminable ,  no r  contradictor y (Allan , 

1986) . 

I f  w e denot e th e se t  o f  al l  semanti c primitive s b y P .  Then ,  P" ^  denote s th e 

set  o f  al l  sequences ,  o f  lengt h >  1 ,  o f  semanti c primitives .  Th e languag e L ,  th e se t  o f  al l 

meaningfu l  expressions ,  ca n n o w b e viewe d a s a  subse t  o f  th e se t  o f  al l  possibl e 

sequence s derive d fro m P .  I n othe r  words ,  L  c  P"*" .  Natura l  languag e understandin g ca n 

n o w b e define d a s a  mapping ,  U ,  tha t  translate s al l  meaningfu l  expression s i n L  ont o th e 

set  o f  sentenc e meanin g structures ,  S ;  i.e. ,  U :  L  ^  S . 

We us e semanti c mapping s t o translat e a n utterance ,  base d o n it s semanti c 

pattern ,  int o a  possibl e interpretation .  Mapping s us e axiom s t o eliminat e th e incorrec t 

interpretation s o f  a n utterance .  W e sa y tha t  a  functio n wor d i s a  wor d that ,  i n it s positio n i n 

th e utterance ,  signal s th e beginnin g o f  a  ne w (possibl y primitive )  meaningfu l  expression . 

Th e se t  o f  functio n word s F  contain s logica l  connective s suc h a s 'and '  an d 'or' ,  an d 

preposition s suc h a s 'for' ,  'of ,  etc .  I t  i s  als o importan t  t o not e tha t  tw o meaningfu l 

expression s ca n b e connected  withou t  th e presenc e o f  a  functio n wor d whe n on e 

expressio n i s embedde d i n anothe r  i n a  subordinat e fashion . 

A primitiv e utteranc e i s a  sentenc e tha t  convey s onl y on e "meaningfu l 

expression "  i n a  language .  W e shal l  cal l  i t  a  primitiv e meaningfu l  expression .  A  comple x 

utterance ,  o n th e othe r  hand ,  i s a  sentenc e tha t  expresse s tw o o r  mor e (related )  meaningfu l 

expression s connecte d b y on e o r  mor e functio n words .  A  simpl e comple x utteranc e i s on e 

tha t  ha s tw o primitiv e meaningfu l  expression s connecte d b y on e functio n word .  Hence ,  b y 

recognizin g th e functio n word ,  th e tw o expression s ca n b e transforme d int o tw o primitiv e 

meaningfu l  expressions . 

A semanti c transformatio n ca n b e define d a s th e proces s o f  decomposin g a 

comple x utteranc e int o tw o primitiv e meaningfu l  expression s usin g th e functio n wor d 

appearin g i n th e comple x utterance ,  withou t  alterin g th e 'meaning '  expresse d b y th e 

origina l  comple x utterance .  I t  shoul d b e noted ,  however ,  tha t  severa l  semanti c 

transformation s m a y exis t  fo r  a  give n functio n word ,  an d th e on e tha t  i s  applie d i s selecte d 

base d o n th e semanti c patter n o f  th e sentence .  I t  shoul d als o b e note d tha t  a  semanti c 

transformatio n o n a n utteranc e tha t  doe s no t  contai n an y functio n word s i s equivalen t  t o 

applyin g a  semanti c mapping . 

I t  i s  possibl e tha t  afte r  applyin g a  semanti c transformation ,  on e o r  bot h o f 

th e resultin g sentence s wil l  b e complex .  Thi s ca n occu r  onl y i n th e presenc e o f  mor e 

functio n words .  Thes e functio n word s ca n n o w b e use d t o appl y othe r  semanti c 

transformation s an d furthe r  reduc e th e sentences .  Sinc e ever y executio n o f  a  semanti c 

transformatio n reduce s th e complexit y o f  th e sentence ,  a  finite  numbe r  o f  semanti c 

transformation s guarantee s convergenc e t o primitiv e sentences . 

IV. Representation 

In the previous section we have described the basic steps in the working of 

th e parser .  W e acknowledge d tha t  multipl e interpretation s exis t  fo r  word s withi n th e 
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context of an utterance. The problem of resolving these ambiguities becomes evident in the 
treatmen t  o f  metaphors . 

The representatio n languag e w e us e i s base d o n a  se t  o f  semanti c primitives . 
Thi s se t  ha s bee n adapte d fro m a  linguisti c effor t  (Nida ,  1975 )  o f  developin g a  thesaurus . 
The parsin g o f  a n utteranc e produce s a  meanin g for m consistin g o f  a  many-sorte d 
representation .  Thi s representatio n involve s th e even t  an d othe r  components ,  namel y 
entities ,  relationa l  an d abstracts . 

I n th e cas e o f  containe r  metaphors ,  th e containin g objec t  i s  no t  physicall y 
(o r  spatially )  containin g som e othe r  object .  Thus ,  a  relationa l  for m suc h a s 

SPATIAL :: < object 1 > < object2 > 

is improper and hence must be discarded. If the containing concept is an emotion, then the 
parse r  shoul d represen t  th e affectin g stat e o f  experience .  I f  th e containin g concep t  i s  a n 
activit y o r  a  stat e o f  affairs ,  the n th e parse r  shoul d sho w th e involvement .  Similarly ,  i f  th e 
containin g concep t  i s a  clas s o f  objects ,  the n th e parse r  shoul d represen t  th e membership . 
Based o n th e typ e o f  th e containe r  metapho r  ou r  parse r  produce s a  representatio n tha t 
convey s appropriat e meaning . 

A containe r  metapho r  involvin g 'time '  allow s expression s suc h a s 'i n a n 
hour '  an d 'i n seconds' ;  an d ou r  representatio n schem e produce s 

{ Event X ) :- Abstract (DURATION 1 hour) 
{  Even t  X  }  : -  Abstrac t  quickl y 

respectively. Thus, the container-like use of time is deciphered correctly where time is 
actuall y a n abstrac t  primitiv e tha t  describe s th e duratio n o f  events . 

A containe r  metapho r  involvin g socia l  group s allow s expression s suc h a s 
'i n a  fraternity '  an d 'i n compute r  science' ;  parsin g o f  suc h metaphorica l  expression s 
result s i n 

Membership :: < Entity Y > < Social Group fraternity > 
Membershi p : :  <  Entit y Y  >  <  Professio n com p sc i  > 

respectively. The groups expressed as containers can be represented by using the 
membershi p relational . 

A containe r  metapho r  involvin g emotiona l  state s provide s expression s suc h 
as 'i n love '  an d 'i n pain. '  Th e representatio n schem e w e emplo y produce s th e followin g 
for m fo r  suc h expression s 

Experience State love [ < Entity Y > ] 

Thus, the container-like use of experiential states can be represented by states of entities. 
A containe r  metapho r  wit h activitie s an d event s give s ris e t o expression s 

suc h a s 'i n th e race '  an d 'i n Watergate. '  Ou r  representatio n schem e generate s th e followin g 
for m fo r  thes e expression s 

Involvement :: < Entity X > < Event race > 

Involvement is a relational that captures emotional, physical as well as conceptual 
entanglement .  Ou r  schem e represent s i t  appropriatel y an d th e event ,  use d a s a  container ,  i s 
shown t o involv e th e entit y X .  I t  shoul d b e note d tha t  thi s Involvemen t  relationa l  ha s 
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nothing in common with the constraint relation defined by Barwise and Perry in situation 
semantic s (Barwis e &  Perry ,  1983) . 

Our  representatio n schem e i s base d o n fou r  classe s o f  semanti c primitives .  Thi s 
allow s i t  t o differentiat e betwee n differen t  type s o f  containe r  metaphors .  A s ca n b e see n 
fro m th e example s above ,  th e trigge r  wor d fo r  th e containe r  metaphors ,  "in" ,  ca n relat e a n 
entit y t o a n affectin g relational ,  a n affectin g event ,  o r  a n affectin g abstract . 

V. Results 

We found that there was a one-to-one correspondence between sub-classes 
of  containe r  metaphor s an d transformatio n rules .  Ever y containe r  metapho r  tha t  w e coul d 
figure  ou t  wa s correctl y parse d b y th e rule s w e constructed .  W e identifie d fiftee n sub -
classe s o f  containe r  metaphor s an d adde d transformatio n rule s fo r  thes e sub-classes .  Thes e 
transformatio n rule s ca n pars e a  larg e numbe r  o f  sentence s wit h containe r  metaphors .  Th e 
rule s w e constructe d ar e base d o n pattern s o f  semanti c primitives ,  an d a s such ,  eac h rul e 
account s fo r  al l  utterance s tha t  fit  th e patter n associate d wit h tha t  rule . 

Obviously ,  w e canno t  guarante e completenes s o f  th e rules ,  bu t  fo r  an y 
exampl e no t  covere d b y th e rule ,  ther e wil l  b e n o difficult y addin g a  patter n an d it s 
associate d transformatio n t o th e rul e base .  Tabl e 1  contain s a  samplin g o f  th e sentence s 
tha t  ou r  syste m ca n handle . 

VI. Discussion 

The system we have built is one of the few computational linguistics 
system s t o tak e preposition s seriously .  B y tha t  w e mea n tha t  ou r  syste m ca n pars e a  ver y 
larg e numbe r  o f  wor d sense s (capture d a s patterns )  fo r  eac h preposition .  Th e onl y othe r 
previou s syste m t o ou r  knowledg e t o wor k seriousl y wit h preposition s studie d onl y th e 
wor d Tor '  (Hemphill ,  1981) .  N o previou s system ,  fo r  example ,  ha s attempte d t o captur e 
over  on e hundre d sense s fo r  th e wor d 'over '  (dat a source :  Brugman ,  1981 )  o r  an y o f  th e 
othe r  prepositions .  I n fact ,  fe w system s hav e reall y attempte d t o dea l  wit h th e polysem y 
proble m a t  all .  Mos t  o f  ou r  dat a fo r  th e voluminou s numbe r  o f  prepositiona l  wor d sense s 
comes fro m Hil l  (1968) .  Ou r  syste m derive s it s powe r  t o recogniz e metaphor s precisel y 
fro m thi s abilit y  t o accoun t  fo r  th e numerou s sense s o f  prepositions .  T o th e exten t  tha t 
metaphorica l  us e o f  languag e ca n b e associate d wit h prepositiona l  phrases ,  ou r  syste m ca n 
handl e metaphors . 

Containe r  metaphor s accoun t  fo r  onl y on e se t  o f  prepositio n triggere d 
metaphorica l  phrases ;  w e expec t  t o exten d ou r  wor k t o othe r  prepositiona l  metaphorica l 
phrases .  W e hypothesiz e tha t  patter n base d parser s base d o n a  larg e se t  o f  primitive s an d 
designe d t o hel p solv e th e polysem y proble m wil l  hel p solv e th e metapho r  recognitio n 
problem .  Solvin g th e metapho r  representatio n problem ,  o f  course ,  require s a  theoretica l 
stance ,  suc h a s th e on e pu t  fort h i n Lakof f  an d Johnso n (1980) . 

VII. Conclusions 

This paper has presented a parsing technique based on patterns of primitives 
tha t  ca n recogniz e an d pars e metaphorica l  containe r  phrases .  Th e repteseniaUov \  lechmque,? . 
used her e reflec t  a  theor y o f  metaphor s tha t  require s metaphorica l  expression s x o on^mat e 
i n bodil y experiences .  Experiment s wit h th e syste m Indicat e excellen t  tesnVt s io t  t\\e -  c\as s 
of  metaphor s tha t  wer e th e target .  Extensibilit y  o f  th e parsin g technique s depend s o n th e 
applicabilit y  o f  patter n base d parsin g t o th e recognitio n o f  metaphorica l  structures .  W e 
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hypothesize that a large set of metaphorical structures can be parsed using pattern based 
techniques . 
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Tablel .  Expression s classifie d b y wha t  i s bein g metaphoricall y represente d 

l.TIME 
a.  Sh e ra n th e mil e i n five  minutes . 

R U S H - M O T I ON [{<PERSON>}: -  D I S T A N C E 
{<PERSON>}: -  D U R A T I O N] 

2. EMOTION 
a.  Fre d i s i n love . 

E X P E R I E N CE S T A T E lov e [<PERSON> ] 

b. She is in a panic. 
E X P E R I E N CE S T A T E pani c [<PERSON> ] 

3. GEOGRAPHICAL AREAS 
a.  Th e do g i s i n th e field. 

POSITION: :  [<ANIMAL > < P L A C E field>] 

b. The tree is in the yard. 
POSITION: :  [<PLANT > < P L A C E yard> ] 

c. The house is in Delaware. 
POSITION: :  {<DWELLING > < P L A C E Delawaro ] 

4. SOCIAL GROUPS 
a.  H e i s i n a  fraternity . 

MEMBERSHIP::  [<PERSON> <SOCIA L G R O UP fraternity> ] 

b. She is in biology. 
MEMBERSHIP::  [<PERSON > <PROFESSION biology> ] 

5. EVENTS and ACTIVITES 
a.  H e wa s i n Watergate . 

INVOLVEMENT::  [<PERSON> < E V E N T Watergate> ] 

b. She is in the race. 
INVOLVEMENT::  [<PERSON> <EVENT race> ] 
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