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Abstrac t 

It is generally accepted that in the semantic interpretation of 
compoun d nominal s ther e i s a  se t  o f  possibl e relationship s tha t 
coul d appl y betwee n th e nomina l  constituents .  This ,  how -
ever ,  ha s no t  bee n reflecte d adequatel y i n th e literaUire ,  whic h 
favour s ver y deterministi c processin g o r  analyse s performe d o n 
a pragmati c level .  Thi s stud y extend s th e existin g se t  o f  rela -
tionship s describe d b y Lev i  (1978) ,  postulatin g a  se t  o f  rule s 
t o predic t  a  subse t  o f  thes e relationship s fo r  a  particula r  com -
poun d usin g a  unification-base d formalis m wit h type d feature -
structures .  Th e syste m show s tha t  b y operatin g o n a  purel y 
semanti c leve l  a  smal l  se t  o f  vali d predicate s fo r  th e meanin g 
of  th e whol e compoun d ca n b e obtained . 

I n t r o d u c t i o n 

Linguisti c approache s t o th e proble m o f  nomina l  compound -

in g hav e trie d t o classif y th e compoun d o n purel y grammat -

ica l  criteria ,  bu t  fai l  t o provid e constraint s tha t  ca n consis -
tentl y explai n th e semanti c interpretatio n o f  nomina l  com -

pound .  M o r e recently ,  however ,  ther e hav e bee n attempt s t o 

vie w nomina l  compoun d interpretatio n a s governe d b y tigh t 

semanti c constraints .  Lev i  (1978 )  develope d a  theor y o f  nom -

ina l  compoundin g whereb y eithe r  th e hea d nou n i s a  nom -

inalisatio n an d it s modifie r  i s  interprete d a s a n argumen t  o f 

th e relate d ver b ( a shi p builde r  build s ships) ,  o r  th e tw o ele -

ment s o f  th e compoun d ar e relate d b y a  possibl e nin e spe -

cifi c  deletabl e predicate s (e.g .  f r o m relate s oliv e oil ,  hav e 

relate s governmen t  land ,  an d m a k e relate s hone y bee )  Th e 

nin e predicate s ar e describe d i n mor e detai l  later .  Despit e 

th e fac t  tha t  thi s approac h wa s criticise d fo r  bein g to o prag -

maticall y dependen t  (Downing ,  1977) ,  m a n y computationa l 

approache s t o nomina l  compound s ar e base d aroun d Levi' s 

work . 

Fini n (1980 )  wa s on e o f  th e first  t o us e part s o f  Levi' s  theor y 

t o attemp t  interpretatio n o f  compounds .  Hi s system ,  workin g 

on a  larg e bu t  restricte d se t  o f  compounds ,  generate s a  sin -

gl e 'stronges t  likelihood '  semanti c interpretatio n usin g a  ver y 

specifi c  se t  o f  productiv e an d structura l  rules .  Th e syste m ha s 

problem s generalising ,  however ,  sinc e i t  woul d requir e a  vir -

tuall y unbounde d se t  o f  rules . 

Isabell e (1984 )  addresse s som e o f  th e shortcoming s o f 

Finin' s wor k i n a  reasonabl y flexible  nomina l  compoun d res -

olutio n system .  H e addresse s compoundin g i n tw o way s — 

eithe r  th e hea d nou n i s treate d a s predicativ e (s o th e hea d sub -

categorise s fo r  th e othe r  compoun d element )  o r  a s a  nominal -

isation .  Isabell e differ s fro m Lev i  b y usin g si x type s o f  nomi -

nalisatio n wher e th e nominalisin g ver b doe s no t  necessaril y 

hav e t o b e relate d t o th e roo t  o f  th e nominal .  A  drawbac k 

of  thi s 'non-relation '  i s  tha t  th e syste m ha s t o b e ver y rigidl y 

specified .  Th e syste m i s als o rathe r  inflexibl e generall y sinc e 

eac h hea d nou n onl y ha s on e possibl e predicatin g ver b asso -

ciate d wit h it . 

The conclusion s o f  linguisti c research ,  tha t  ther e i s a  con -

straine d se t  o f  possibl e relation s fo r  an y give n nomina l  com -

pound ,  see m t o hav e bee n ignore d i n th e main .  O n e exceptio n 

i s th e approac h o f  Hobb s an d Marti n (1987) ,  whic h postulate s 

an unspecifie d predicat e tha t  act s betwee n th e compoun d ele -

ments ,  an d trie s t o prov e th e identit y o f  thi s predicat e usin g 

a pragmati c knowledg e base .  Thi s result s i n al l  applicabl e 

semanti c representation s tha t  th e knowledg e bas e contain s 

bein g assigne d t o th e compoun d nominal ,  bu t  wil l  als o mea n 

tha t  al l  semanti c disambiguatio n i s pragmatic ,  whic h i s no t 

reall y computationall y o r  linguisticall y tractabl e wit h real -

worl d data . 

A totall y differen t  approac h t o th e proble m i s  take n b y 

Bouillo n e t  al .  (1992) ,  wher e a  larg e bu t  wel l  define d an d 

close d se t  o f  compound s ar e lexicalise d t o includ e a  represen -

tatio n o f  thei r  meaning .  I n an y realisti c non-close d system , 

however ,  a  lexicalisatio n approac h i s unlikel y t o b e suitabl e 

sinc e a  hug e lexico n woul d b e necessary . 

Therefore  som e mechanis m i s neede d tha t  yield s th e possi -

bl e interpretation s o f  a  compoun d withou t  resortin g t o totall y 

lexica l  o r  pragmati c methods .  A  smal l  amoun t  o f  pragmati c 

post-processin g (whic h woul d alway s b e necessar y t o handl e 

th e exocentri c an d metaphorica l  compound s anyway )  coul d 

the n produc e th e mos t  appropriat e interpretation .  O f  course , 

thi s doe s no t  preclud e th e possibilit y  o f  lexicalisin g frequen t 

or  difficul t  compound s (panty-hose ,  hatchback) . 

Thi s pape r  represent s a  nove l  attemp t  t o us e thes e linguisti c 

insight s i n th e developmen t  o f  a  wide-coverag e nomina l  com -

poun d interprete r  tha t  wil l  yiel d a  smal l  se t  o f  possibl e rela -

tion s fo r  ever y compoun d processed ,  dependen t  o n th e seman -

ti c typ e o f  th e compoun d elements . 

Approach 

Th e linguisti c hypothesis ,  tha t  fo r  a  particula r  compoun d ther e 

ar e onl y a  restricte d se t  o f  possibl e applicabl e relationships , 

ca n als o b e state d i n a  differen t  wa y i f  w e assum e tha t  th e 
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assignmen t  o f  thes e relationship s i s non-arbitrary .  Namely : 

fo r  eac h semanti c hea d o f  a  compoun d ther e i s a  restricte d se t 

of  relationship s tha t  ca n appl y betwee n th e hea d an d th e othe r 

elemen t  o f  th e compoun d (th e modifier) .  Similarly ,  fo r  eac h 

modifie r  ther e i s als o a  se t  o f  possibl e relationship s tha t  ca n 

appl y betwee n i t  an d th e head .  Thi s simplifie s matter s con -

siderabl y sinc e rathe r  tha n tryin g t o recove r  th e se t  o f  rela -

tionship s give n a  nove l  compound ,  i t  shoul d b e possibl e t o 

infe r  th e relevan t  relationship s fro m th e component s o f  tha t 

compound .  I n addition ,  give n tha t  multipl e predicate s wil l 

be associate d wit h eac h nominal ,  i t  i s  eas y t o produc e a  se t 

of  predicate s a s th e outpu t  o f  th e analysi s stage .  Th e assign -

ment  o f  predicate s wil l  b e base d o n th e applicatio n o f  world -

knowledg e t o th e compoun d elements ,  an d ther e ar e essen -

tiall y  tw o location s wher e thi s knowledg e ca n b e encoded . 

I f  th e informatio n i s lexicalise d the n th e entr y fo r  eac h 

possibl e compoun d hea d woul d contai n a  characteristi c set , 

Shead,  containin g al l  th e predicate s tha t  coul d possibl y b e 
applie d t o a  compoun d wit h tha t  hea d (1) .  Suc h a  syste m coul d 

easil y resul t  i n over-generatio n o f  interpretations ,  unles s th e 

choic e o f  predicate s i s mad e wit h respec t  t o th e modifier ,  i n 

whic h cas e som e o f  th e worl d informatio n need s t o b e store d 

i n th e gramma r  anyway . 

(1) Shook = {physical-composition, subject, use...} 

paperbac k book ,  physic s book ,  spellin g book.. . 

The alternative to lexicalisation is to place the information 

i n th e gramma r  an d mak e us e o f  th e semanti c feature s o f  th e 

compoun d element s t o decid e whic h rule s t o apply .  Thi s solu -

tio n i s necessaril y les s specifi c  tha n th e previou s one ,  sinc e th e 

identitie s o f  hea d an d modifyin g element s mus t  b e generalise d 

by som e for m o f  typ e system ,  bu t  i t  i s  fa r  mor e efficien t  t o 

writ e a  rule ,  Tlreiation ,  o r  se t  o f  rule s fo r  ever y possibl e rela -
tio n tha t  coul d hol d betwee n element s tha n includin g a  se t  o f 

suc h relation s i n ever y singl e lexica l  entry .  Thu s basi c gram -

matica l  rule s ar e necessary ,  eac h encodin g on e predicate ,  tha t 

requir e a  hea d and/o r  modifie r  o f  a  particula r  semanti c typ e i n 

orde r  t o b e applicabl e t o th e compoun d i n question .  (2 )  illus -

trate s th e putativ e rul e fo r  relatio n physical-composition . 

(2) Uphya-comp iff [ head=concrete & modifier=physical] 

concret e dog ,  bu t  no t  concret e ide a o r  su n do g 

The problems and relative merits of these approaches lie 

i n th e tradeof f  betwee n lexico n siz e (an d plausibility )  an d 
restrictin g th e possibl e relations .  Bot h approache s hav e 

advantage s i n particula r  situations ,  bu t  th e problem s wit h th e 

lexica l  approac h ar e o f  a  mor e seriou s an d fundamenta l  natur e 

i f  w e ar e t o ai m fo r  a  genera l  coverag e o f  compounds .  There -

for e a  rule-base d approach ,  wit h it s associate d possibilit y o f 

sligh t  overgeneration ,  ha s bee n chose n here . 

Predicate Hierarchy 

The predicate s necessar y t o semanticall y interpre t  nomina l 

compound s wil l  rang e fro m th e mos t  specific ,  designe d t o cap -

tur e a  precis e relationshi p betwee n specifi c  nomina l  elements . 

t o th e mos t  general ,  designe d t o ac t  a s a  catch-all ,  encodin g 

a ver y generalise d meanin g fo r  nomina l  compound s whic h 

non e o f  th e mor e specifi c  predicate s hav e captured .  Th e mos t 

appropriat e forma t  fo r  suc h a  se t  o f  predicate s therefor e i s a 

hierarchy . 

To ac t  a s th e roo t  nod e o f  th e hierarch y a  genera l  compoun d 

predicat e i s necessar y tha t  ha s minimall y specifie d arguments , 

but  yield s a  standar d interpretatio n fo r  a  nomina l  compound . 

A rul e encodin g suc h a  predicat e wil l  hav e t o generat e a  gram -

matica l  entit y tha t  incorporate s th e syntacti c feature s o f  th e 

hea d elemen t  o f  th e compoun d an d tha t  semanticall y link s th e 

hea d t o th e modifie r  throug h a  non-specifi c  (o r  null )  predicate . 

At  deepe r  level s o f  th e hierarchy ,  ther e ar e man y possi -

bl e predicate s tha t  represen t  th e se t  o f  possibl e relationship s 

betwee n tw o nomina l  elements .  A  compromis e mus t  b e foun d 

betwee n over-specificit y an d over-generality .  Th e forme r  wil l 

lea d eithe r  t o impossibl e degree s o f  over-generatio n i n th e 

resul t  an d over-specificatio n o f  th e predicat e arguments ,  whil e 

th e latte r  wil l  lea d t o a  se t  o f  result s tha t  ar e to o genera l  fo r 

productiv e semanti c processing . 

A suitabl e startin g poin t  fo r  a  sensibl e se t  o f  predicate s i s 

th e se t  o f  nin e tha t  Lev i  argue s ar e recoverabl y deletabl e i n 

th e proces s o f  comple x nomina l  formatio n (Levi ,  1978 ,  p76) . 

Thes e ar e loosel y define d as : 

CAUSE HAV E M A KE 
USE B E I N 
FOR FROM ABOUT 

I n additio n Levi' s  nominalisation s (ibid ,  pi68 )  introduc e 

a potentiall y  infinit e se t  o f  predicate s correspondin g t o verb s 

tha t  hav e bee n nominalise d throug h derivationa l  morpholog y 

e.g .  builde r  Iro m build ,  inventio n fro m inven t  an d erro r  fro m 

err .  Ther e ar e fou r  type s o f  nominalisatio n unde r  Levi' s  sys -

tem ;  act ,  product ,  agen t  an d patient .  Th e furthe r  nominalisa -

tio n type s propose d b y Isabell e (1984 )  ar e no t  strictl y neces -

sar y sinc e the y ar e subsume d b y othe r  predicates . 

Levi' s  predicate s ar e rathe r  general ,  bu t  ar e suitabl e fo r  th e 

secon d leve l  o f  th e predicat e hierarch y t o ac t  a s "attachmen t 

points '  fo r  mor e specifi c  predicates .  Whils t  som e researchers , 

notabl y Fini n (1980) ,  hav e c o m e u p wit h remarkabl y spe -

cifi c  predicat e rules ,  suc h a s dissolved-in ,  thi s represent s a n 

intractabl e degre e o f  specificity ;  therefor e th e deepe r  level s 

of  th e hierarch y shoul d onl y contai n a  smal l  numbe r  o f  pred -

icates . 

Th e CAUSATIV E predicate ,  fo r  exampl e ca n b e subdivide d 

int o case s wher e th e hea d cause s th e modifie r  (diseas e cell ) 

or  i s  cause d b y th e modifie r  (nicotin e fit).  Th e hierarch y 
ca n similarl y b e extende d unde r  th e nominalisatio n rules . 

Whera s agen t  an d patien t  nominalisation s (mea t  cleaver , 

studen t  invention )  requir e predicate s o f  arit y tw o (cleave , 

invent) ,  th e ac t  an d produc t  nominalisation s (birt h con -

trol ,  ocea n study )  requir e predicate s o f  arit y on e (control , 

s tudy) .  Therefor e bot h thes e nominalisation s ca n b e subdi -

vide d int o case s wher e th e modifie r  act s a s subjec t  o r  objec t 

of  th e predicatin g verb .  Th e ful l  predicate-hierarch y gener -

ate d b y extensio n o f  Levi' s  predicate s i s see n i n Figur e 1 . 
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GEN-COMP 

CAUSATION 
DUE-TO 

POSSESSION 
OWNERSHIP 
COMPOSITION 
GENERATE 

HAVE 
PART-OF 
MADE-OF MAKE 

GENUS 
METAPHOR 

INHABI T 
PHYS-LOC 
TEMP-LOC 
EVENT-LOO 

PLACE 
LOCATIVE 

INTENDED 
ACTIVE 

NAT-SOURCE 
TRANS-SOURCE 

SUBJECT 
CONCERN 

ABOUT 

NOMINAL 
PRODUCT 
PATIENT 

-  BODY-PART 
-  INGREDIEN T 

ACT-SUBJECT 
ACT-OBJECT 
PROD-SUBJECT 
PROD-OBJECT 

Figur e 1 :  Predicat e Hierarch y fo r  Nomina l  Compound s 

I m p l e m e n t a t i o n 

The nominal compound rule system was implemented in the 

Acquile x L K B syste m (Copestake ,  199 2 &  1993) ,  a  type d 

graph-base d unificatio n formalis m allowin g defaul t  inheri -

tance .  Th e defaul t  inheritanc e machanis m i s a  ver y usefu l 

way t o implemen t  th e hierarchica l  rule s — th e mor e specifi c 

one s inheritin g b y defaul t  fro m thei r  les s specifi c  mothers . 

The grammatica l  rule s ar e represente d a s 3-elemen t  feature -

structure s (Figur e 2 )  — th e element s correspondin g t o th e 

resul t  o f  th e rul e applicatio n an d th e tw o argument s o f  th e rule . 

Thes e rule-element s ar e labelle d 0 ,  1  (modifier )  an d 2  (head ) 

respectivel y 

The specificatio n o f  th e modifie r  an d hea d nou n i s neces -

sar y t o ensur e th e correc t  rule s ar e bein g applied .  Thi s i s 

straightforwar d usin g th e typ e syste m i n th e L K B ,  i n partic -

ula r  th e cljis s o f  nomina l  quali a types ,  an d associate d feature s 

suc h a s physica l  for m an d properties .  Th e L K B quali a typ e 

hierarch y i s show n i n Figur e 3 . 

The mos t  comple x rul e t o defin e wil l  b e th e base-level , 

genera l  compoundin g rul e (Figur e 2) ,  sinc e thi s wil l  incorpo -

rat e al l  th e mechanism s fo r  th e syntacti c an d norma l  seman -

ti c specificatio n o f  argument s an d resultan t  structure .  Furthe r 

rule s however ,  fo r  deepe r  predicate s i n th e hierarchy ,  wil l  sim -

pl y inheri t  thi s informatio n throug h th e LKB' s defaul t  inher -

itanc e mechanism ,  an d furthe r  specif y th e quali a attribute s o f 

th e argument s (an d th e identit y o f  th e predicat e linkin g th e 

compoun d elements) .  Example s (3 )  an d (4 )  sho w ho w th e 

HAVE rul e inherit s fro m gen-comp ,  an d h o w th e compositio n 

grammar-rul e 

sig n 

0 = 

1 = 

2 = 

ort h = 

cat = E' 

complex-ort h 
orth l  =  n 
orth 2 =  E ) 

binary-formul a 
in d =  0 
pre d =  an d 
arg i  =  ( D 

arg 2 = 

binary-formul a 
in d =  [ U 
pre d =  logical-pre d 
arg I  =  a 
arg 2 =  H _ quali a =  (l ) 

sig n 
ort h 
sem 

= 
= 

-, 

m 
[^ 

sig n 
ort h = 
cat  = 
se m = 

quali a 

0 

ID 

= 0 

unary-formul a 
in d =  [ 3 

Figur e 2 :  Featur e structur e fo r  th e general-compoun d rul e 
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nomjuali a 

natura l  abstrac t 
'  inanitnat e 

naturalj)tiysca l  < C ^ ^  ^ v e g e t a b l e 

artifactjihysica l 

artifac t  abstrac t 

animat e <  '  y  tiuma n 
creatur e < C 

^  anima l 

Figur e 3 :  Th e L K B nomina l  quali a typ e syste m 

rule  inherits from have, replacing the predicate and restricting 

th e qualia-type s o f  it s arguments . 

(3) have 

grammar-ru l e 

< > <  g e n e r a l - c o m p o u n d o " 

< 0  :sem:arg 2 :pre d >  =  "has " 

"Defaul t  inheritance . 

(4) composition 
grammar-ru l e 

<> <  h a v e o 
< 0:sem:arg2:pre d >  =  "composed-of " 
< 1:quali a >  =  phys ica l 
< 2:quali a >  =  phys ica l . 

If a particular predicate can be applied in several qualia-

circumstances ,  the n severa l  simila r  numbe r  rule s  ar e produce d 

fo r  eac h circumstanc e e.g .  trans-source !  i f  th e modifie r  i s 

inanimate ,  trans-source 2 i f  i t  i s a  physica l  artifact . 

The nominalisatio n rule s shoul d depen d cruciall y o n deri -

vationa l  morphologica l  processe s t o functio n properly .  Sinc e 

th e L K B versio n use d fo r  thi s implementatio n di d no t  suppor t 

morphology \  lexica l  entrie s ar e give n fo r  nominalisations ,  a s 

thoug h the y ha d bee n throug h th e derivationa l  process .  A  sys -

te m tha t  supporte d derivationa l  morphology ,  however ,  woul d 

not  nee d th e nominalisation s lexicalise d — th e requisit e pred -

icatin g ver b coul d b e derive d i n processing . 

Sinc e th e syste m wil l  appl y al l  th e compoundin g rule s 

possible ,  overgeneratio n result s wher e specifi c  rule s fro m 
deep level s o f  th e hierarch y apply ,  sinc e al l  th e rule s highe r 

up th e hierarchica l  tre e ar e als o b e applied .  Therefor e th e 

implemente d rule s ar e als o hierarchicall y organise d withi n th e 

grammar ,  vi a th e default-inheritanc e principle .  I n th e rule -

applicatio n stag e th e less-specifi c  rule s ar e blocke d i f  on e o f 
thei r  child-rule s ha s bee n applied .  Th e final  gramma r  con -

tain s 4 4 rule s t o implemen t  th e predicat e hierarch y fo r  nomi -

nal  compounding . 

Results 

Sinc e th e rule s fo r  compoundin g tak e th e for m o f  gramma r 

rules ,  nomina l  compound s mus t  b e fe d int o th e parse r  t o 

receiv e interpretations ,  producin g a  differen t  pars e tre e fo r 

ever y predicat e tha t  ca n b e applied .  Th e se t  o f  example s i n 

Figur e 4  show s th e rule s tha t  hav e bee n applie d i n th e parsin g 

'Thi s  i s du e t o th e difficultie s o f  implementin g an y morphologi -
cal  componen t  i n a n inheritance-base d system .  Mor e recen t  version s 
of  th e LKB ,  however ,  d o hav e a  morphologica l  component . 

birt h pai n 
diseas e cel l 
studen t  powe r 
governmen t  lan d 

dog le g 
hone y be e 
sweat  glan d 
musi c bo x 
pin e U-e e 
mounta m strea m 

human vertebrat e 
field  mous e 
sprin g showe r 
m o m mg praye r 
marita l  se x 
oliv e oi l 
sea breez e 

physic s boo k 

(active s D U E - T O causes ) 
(active 3 mak e C A U S E S) 
(intende d POSSESSION) 
(intende d place2place l  O W N E R S H I P! 
nat-source2 ) 
(intende d place !  B O D Y - P A R T) 
(inhabi t  made-of !  G E N E R A T E) 
(phys-lo c made-o f  1  G E N E R A T E) 
(active s G E N E R A T E) 
(intende d inhabi t  hav e S U B T Y P E 2) 
(active !  P L A C E !  made-of !  part-of ! 
trans-source! ) 
(intende d inhabi t  ownership !  S U B T Y P E S) 
(active !  INHABI T made-o f  I  trans-source! ) 
(TEMP-LO C generate ) 
(abou t  T E M P - L O C due-to ) 
(TEMP-LO C active s due-to ) 
(intende d place !  hav e N A T - S O U R C E 2) 
(place !  made-of !  active !  part-of ! 
T R A N S - S O U R C E !) 
( A B O UT activeS ) 

roo m temperatur e (POSSESSIO N active 2 trans-source 2 due-to ) 
abortio n vot e 
co w phon e 
Cardif f  woma n 

( A B O UT active s due-t o causes ) 
(intende d P L A C E 2 have ) 
(INHABI T made-of 2 active 2 trans-source2 ) 

Figur e 4 :  Sampl e result s (norma l  predicates ) 

cit y employe e 
ocea n stud y 

birt h contro l 
musi c criti c 

(PATIEN T inhabi t  made-of 2 trans-source2 ) 
( P R O D U CT abou t  possessio n trans-source ! 
due-to ) 
(AC T causes ) 
( A G E NT generate ) 

Figur e 5 :  Sampl e result s (nominalise d predicates ) 

of  severa l  differen t  compound s (th e correct/mos t  suitabl e rul e 

has bee n (manually )  highlighte d i n eac h case) . 

The sampl e compoun d 'co w phone '  wa s motivate d b y th e 

Far  Sid e cartoo n depictin g a  farme r  talkin g int o a  telephon e 

mounte d behin d a  flap  i n th e sid e o f  a  cow ,  entitle d "Th e 

rura l  professiona l  an d hi s cowphone "  (Larson ,  1989) .  Thi s 

i s obviousl y a  pu n o n earphone ,  bu t  th e (correct )  interpreta -

tio n assigne d t o wha t  i s essentiall y  a  nonsensica l  compoun d 

illustrate s tha t  th e syste m ca n generat e correc t  predicate s cor -

respondin g t o pragmati c sense-extensio n i n som e circum -

stances . 

Overgeneratio n i n th e result s generall y i s purel y du e t o 
underspecificit y i n th e lexico n an d th e quali a typ e syste m (an d 

henc e i n th e definitio n o f  th e compoundin g rules) .  Th e quali a 

typ e syste m use d fo r  thi s stud y wa s a n experimenta l  one ,  an d 

i s terribl y smal l  an d underspecified .  Ther e ar e onl y fifteen 

node s i n th e whol e system ,  a s show n i n Figur e 3 ,  specifyin g 

littl e othe r  tha n animacy ,  physica l  compositio n an d th e natu -
ral/artifac t  distinction .  Wit h a  properl y specifie d system ,  th e 

set s o f  result s woul d b e muc h smaller ,  possibl y eve n atomic , 

whic h i s wha t  i s ultimatel y desired . 

Testin g th e nominalisatio n rule s (example s i n Figur e 5) ,  i t 
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noun-sig n 

comple\-or( h 

ort h = 

cal  = 

complex-orl h 
orth l  =  orth l  =  concret e 

orth 2 =  do g 
ort h 2  =  hous e 

noun-ca t 

sem = 

binarY-formul a 
in d =  (o )  entit y 
pre d =  an d 

arg l  = 

arg 2 = 

unary-formula-entity-arg l 
in d =  [o ] 
pre d =  liouse- 1 
arg l  =  [» ] 
binary-formula 
in d =  in i 
pre d =  intended-fo r 
arg l  =  [() ) 

binary-formul a 
in d =  Q]  entit y 
pre d =  an d 

arg 2 = 

arg l  = 

arg 2 = 

unary-formula-entity-arg l 
in d =  [ B 
pre d =  dog- l 
arg l  =  E 
binary-formula 
in d =  Q] 
pre d =  made-o f 
arg l  =  Q 

arg 2 = 

unary-formula-entity-arg l 
in d =  [ 3 entit y 
pre d =  concrete. ! 
arg l  =  ( U 

quali a =  artifact̂ jhysica l 

noun-sig n 

orl h = 

complex-ort h 
orlh l  =  concret e 

orlh 2 = 

cul  =  noun-ca t 

complex-ort h 
orth l  =  do g 
ordi 2 =  hous e 

binary- l ormul a 
In d =  0  entit y 
pre d =  an d 

arg l  = 

arg 2 = 

binary-formul a 
in d =  M 
pre d = 

arg l  = 

arg 2 = 

and 
unary-formula-entity-arg l 
in d =  M 
pre d =  house. 1 
arg l  =  E l 

binary-formul a 
in d =  [1 3 
pre d =  intendedJo r 
arg l  =  m 

arg 2 = 

-

unary-formula-entity-arg l 
in d =  [7 }  entit y 
pre d =  dog J 
arg l  =  Q] 

binary-formul a 
in d =  M 
pre d =  madejo f 
arg l  =  E 

arg 2 = 
unary-formula-entity-arg l 
in d =  [ U entit y 
pre d =  concrete- 1 arg l  = 0 

quali a = artifac t  4ihysica l 

F igur e 6 :  Featur e structure s fo r  t w o interpretation s o f  concret e d o g h o u s e 

b e c o m e s clea r  tha t  th e n o m i n a l  predicate s wil l  m o s t  ofte n b e 

th e m o s t  appropriat e o f  th e resul t  set .  I n th e se t  o f  result s fo r 

o c e a n study ,  fo r  e x a m p l e ,  i t  coul d b e argue d tha t  a b o u t  i s a s 

vali d a  rul e a s p r o d u c t ,  a n d indee d ther e d o e s no t  s e e m t o b e 

m u c h t o distinguis h b e t w e e n a  stud y abou t  th e ocean ,  an d a 

stud y o f  th e ocean .  T h e latter ,  h o w e v e r ,  s e e m s neate r  bot h lin -

guisticall y a n d computat ional l y sinc e i t  involve s jus t  th e pred -

icat e a n d a  singl e a rgumen t ,  a n d s o th e nominal ise d predicat e 

ha s b e e n m a r k e d a s th e m o s t  appropriat e i n thi s instance .  T h e 

othe r  possibilitie s i n th e se t  ar e generate d sinc e s o m e no rma l 

rule s coul d als o appl y t o th e n o m i n a l  elements .  I n th e cas e 

o f  cit y e m p l o y e e ,  fo r  e x a m p l e ,  th e othe r  rul e application s ar e 

quit e plausibl e interpretation s fo r  th e c o m p o u n d ,  excep t  fo r 

MADE-OF2. 

Multipl e compound s ca n als o b e interpreted ,  althoug h th e 

overgeneratio n proble m become s mor e pronounced .  Sinc e 

th e ambiguitie s ar e multiplied ,  th e compoun d concret e do g 

hous e wa s assigne d 1 5 differen t  interpretations .  Figur e 6 

show s featur e structure s fo r  2  o f  th e possibilitie s fo r  th e 

interpretatio n o f  thi s compound .  Th e featur e structure s als o 

demonstrat e h o w th e predicat e i s associate d wit h it s argu -

ment s i n th e semantic s o f  th e compoun d entity . 

Al l  together ,  som e 6 0 differen t  binar y compound s wer e 

analysed ,  an d non e wa s assigne d a  se t  o f  predicate s o f  mor e 

tha n si x members .  Th e averag e siz e o f  th e predicat e se t  wa s 

thre e fo r  conventiona l  compounds ,  an d fou r  fo r  thos e com -

pound s tha t  involve d nominalisatio n rules .  Ther e i s th e possi -

bilit y  tha t  thi s latte r  figure  coul d b e reduce d t o unit y b y assign -

in g mor e weigh t  t o nominalisatio n predicate s i n th e se t  whe n 

the y occur . 

Sinc e th e compoundin g rule s ar e implemente d i n th e nor -

mal  gramma r  o f  th e L K B parsin g system ,  i t  i s ver y straightfor -

war d t o includ e nomina l  compound s i n norma l  parsin g exam -

ples ,  e.g .  th e sentenc e Joh n admire d th e youn g Cardijfflowe r 

sho p manageres s wa s successfull y parse d t o incorporat e a  cor -

rec t  interpretatio n o f  th e compound ,  albei t  wit h a  hig h degre e 

of  ambiguity .  Thi s i s o f  cours e du e t o th e highl y comple x 

natur e o f  th e compound . 

Discussion 

The original requirements of the study have been satisfied: a 

syste m o f  genera l  rule s ha s bee n implemente d tha t  wil l  gen -
erat e a  se t  o f  predicate s t o relat e th e element s o f  a  nomina l 

compound .  Fo r  norma l  compounds ,  thi s se t  invariabl y seem s 

t o contai n th e mos t  appropriat e predicat e fo r  th e compound , 

thu s justifyin g th e approach .  Th e se t  o f  rule s ha s bee n base d 

upo n thos e predicate s give n i n Levi' s  work ,  bu t  thes e hav e 

bee n greatl y extended ,  improve d an d organise d int o a  hierar -

chy . 

W h en combine d wit h mor e conventiona l  parsing ,  a n unde -
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sirabl e degre e o f  ambiguit y occurs ,  sinc e ever y possibl e pred -

icat e wil l  giv e rise  t o a  seperat e parse ,  o r  se t  o f  parses .  There -

for e ther e i s a n argumen t  fo r  carryin g ou t  th e analysi s o f  nom -

ina l  compound s wit h suitabl e pragmati c disambiguatio n sepa -

ratel y fro m th e parsin g process ,  eithe r  befor e o r  afte r  th e mai n 

parsin g occurs .  Complet e separatio n o f  compoun d analysi s 

fro m parsin g coul d howeve r  b e undesirabl e sinc e ther e ma y b e 

circumstance s wher e ther e i t  i s  ambiguou s whethe r  tw o word s 

ar e a  compoun d o r  ar e separate . 

No claim s ar e mad e fo r  th e precis e formulatio n o f  th e com -

poundin g rule s use d i n thi s study ,  o r  eve n thei r  extent .  Th e 

quaii a structur e i n th e L K B i s extremel y small ,  an d s o man y 

rule s hav e bee n mad e unnecessaril y  general .  Wit h a  mor e pre -

cis e semanti c quaii a syste m an d lexicon ,  mor e precis e rule s 

woul d b e possible ,  an d henc e th e resul t  set s woul d contai n 

fewe r  genera l  o r  inappropriat e predicates .  I t  migh t  als o prov e 

possibl e an d advantageou s t o enlarg e th e predicat e hierar -

chy suggeste d her e wit h mor e specifi c  rule s i f  a  mor e precis e 

quaii a syste m wer e used .  Not e tha t  rul e hierarchie s nee d no t 

necessaril y  b e base d o n Levi' s (1978 )  predicate s — thes e wer e 

used a s a  basi s i n th e curren t  study ,  sinc e the y wer e appropri -

ate .  I f  i t  prove s advantageou s t o ad d t o them ,  o r  t o replac e th e 

functionalit y o f  on e wit h othe r  rule s elsewher e i n th e hierar -

chy ,  the n thi s shoul d b e done .  Th e mai n purpos e o f  th e curren t 

stud y i s  t o develo p a  nove l  methodology ,  no t  a  canonica l  rul e 

hierarchy . 

Ther e woul d obviousl y b e fewe r  ambiguou s o r  inappropri -

at e analyse s i f  th e compoundin g informatio n wer e lexicalised . 

The argumen t  fo r  no t  mountin g th e lexicalisatio n bandwagon , 

however ,  i s  tha t  i t  introduce s a  hug e overhea d o n lexico n siz e 

and complexity ,  greatl y complicate s th e interactio n o f  gram -

mar  an d lexico n (sinc e i t  i s her e tha t  w e hav e t o relat e infor -

matio n fro m th e compoun d elements )  an d require s modifica -

tion s t o th e syste m tha t  th e analysi s i n implemente d i n (sinc e 

e.g .  som e comple x disjunctiv e unificatio n operation s woul d 

be necessary) .  I n additio n i t  wil l  prov e impossible ,  i n prac -

tice ,  t o includ e al l  th e possibl e compoun d relation s i n a  lex -

ica l  entry .  However ,  lexicalisatio n shoul d no t  b e abandone d 

altogether .  Ther e wil l  alway s b e exocentric ,  metaphorica l  an d 

unanticipate d use s o f  compounding ,  an d whils t  i t  i s possibl e 

t o proces s som e o f  thes e i n a  rule-base d syste m (a s th e 'Cow -

Phone'  exampl e showed )  thes e instance s are ,  i n th e main ,  bet -

te r  handle d throug h lexicalisation .  Thu s a  rule-base d syste m 

suc h a s th e on e describe d her e i s onl y mor e suitabl e fo r  pro -
cessin g th e endocentri c nomina l  compounds ,  whic h consti -

tut e th e majorit y o f  thos e encountered .  Fo r  optima l  perfor -

mance,  however ,  suc h a  rule-base d approac h shoul d b e com -

plemente d b y a  modes t  numbe r  o f  lexicalisation s fo r  th e mor e 

unusua l  compounds . 

Whils t  no t  a  perfec t  implementation ,  th e syste m describe d 

i n thi s stud y ha s show n th e advantage s an d possibilitie s o f 

interpretin g nomina l  compound s vi a a  se t  o f  possibl e predi -
cate s relatin g th e nomina l  elements ,  an d ha s show n ho w suc h 

a se t  o f  predicate s ca n b e derive d fro m th e natur e o f  th e com -

poun d elements .  Thi s represent s a  ver y nove l  approac h t o 

th e proble m o f  extractin g th e meanin g o f  a  nomina l  com -

poun d fro m it s constituents ,  an d althoug h th e system' s perfor -

mance a s describe d i s les s tha n perfect ,  th e possibilitie s ar e 

almos t  infinite ,  give n a  large r  an d mor e specifi c  quaii a syste m 

and lexicon .  Throug h judiciou s formulatio n o f  compound -

in g rules ,  an d us e o f  a  goo d qualia/semanti c description ,  w e 

shoul d b e abl e t o interpre t  a  ver y muc h mor e wid e an d genera l 

rang e o f  nomina l  compound s tha n ha s hithert o bee n possible , 

and deriv e mor e detaile d an d usefu l  interpretations . 
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