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Abstrac t 

Current theories concerning the comprehension of noiui-noun 
combination s propos e tha t  relationa l  interpretation s ar e tli e 
resul t  o f  tli e modifie r  filling  som e rol e witlii n th e hea d nou n 
(Murphy .  1988 ;  Wisniewski ,  1997) ,  wherea s propert y inter -
pretation s involv e th e structura l  alignmen t  o f  tli e hea d nou n 
and modifie r  concept s (Wisniewski ,  1997) .  h i  tlii s  pape r  w e 
argu e tha t  structura l  alignmen t  underlie s th e formatio n o f 
bot h relationa l  and  propert y interpretation s o f  noun-nou n 
combinations .  Propert y interpretation s resul t  fro m th e align -
ment  o f  th e modifie r  wit h th e hea d noun ,  wherea s relationa l 
interpretation s resul t  fi-om  th e alignmen t  o f  th e modifie r  wit h 
a filler  i n th e hea d noun .  Modifier s fo r  noun-nou n combina -
tion s wer e chose n base d o n thei r  similarit y t o relationa l  fill-
er s i n th e hea d nou n concept .  Result s indicate d tha t  fi-e-
quenc y o f  instantiatio n o f  relationa l  interpretation s wa s 
positive h correlate d wit h th e similarit y o f  th e modifie r  t o 
fillers  i n th e hea d noun .  Similarit y o f  modifie r  t o fillers  i n 
th e hea d nou n predicte d fi"equency  o f  instantiatio n o f  rela -
tiona l  interpretation s t o a  greate r  degre e tha n th e rate d abil -
it y  o f  modifier s t o fill  role s i n th e hea d nou n concept . 

Introduction 

Research on the comprehension of conceptual combina-
tion s ha s prove n \  aluabl e t o severa l  field s o f  cognitiv e sci -
ence .  I t  ha s provide d informatio n concernin g th e manne r 
i n whic h combination s ar e utilize d t o specif y referent s o f 
discours e context s an d t o exten d th e vocabular y o f  a  lan -
guage .  I t  ha s als o provide d informatio n concernin g th e 
structiu- e o f  concept s an d categories ,  an d th e constraint s o n 
th e utilizatio n concept s whic h nee d t o b e implemente d i n 
comprehensiv e model s o f  conceptua l  fiinctioning 
( M a r k m a n &  Wisniewski .  1997 ;  Med i n &  Shoben ,  1988) . 

Conceptua l  combinatio n model s hav e bee n develope d t o 
explain  variou s type s o f  combinations .  I n thi s pape r  w e 
focu s o n th e processe s involve d i n th e interpretatio n o f 
noun-nou n combination s an d propos e a  mechanis m b y 
whic h interpretation s ar e forme d fo r  suc h combinations . 

Curren t  model s designe d t o explai n th e interpretatio n o f 
noun-nou n combination s tak e on e o f  tw o form s -  a  themati c 
relation s approac h (Gagn e &  Shoben ,  1997 ;  Shobe n & 
Gagne,  1997 )  o r  a  schem a approac h (Murphy ,  1988 ;  Wis -
niewski ,  1997) .  Bot h approache s assum e tha t  interpreta -
tion s o f  noun-nou n combination s ar e forme d throug h th e 
identificatio n o f  a  relationshi p tha t  hold s betwee n th e 
modifie r  an d hea d nou n i n th e combination .  Fo r  example , 
th e combinatio n C A T E R P I L L A R A P P L E migh t  b e under -
stoo d a s referrin g t o a n appl e tha t  ha s a  caterpilla r  livin g i n 

it .  Interpretation s o f  thi s sor t  ar e k n o w n a s relation-linkin g 
(Wisniewski ,  1997 )  o r  relationa l  interpretations . 

Themati c model s propos e tha t  relationa l  interpretation s 
ar e forme d b y determinin g whic h on e o f  a  fairl y smal l  sub -
set  o f  genera l  relation s hold s betwee n th e tw o concepts . 
Thi s approac h assume s th e relatio n i s chose n base d o n th e 
combinatoria l  histor y o f  th e constituent s o f  th e combinatio n 
(Gagn e &  Shoben ,  1997 ;  Shobe n &  Gagne ,  1997) . 

Schema model s represen t  th e concept s i n a  combinatio n 
as schema s o r  frames .  Knowledg e associate d wit h eac h 
concep t  i s store d i n term s o f  slot s an d fillers  wher e th e slot s 
refe r  t o dimension s o f  th e concep t  an d th e fillers  associate d 
wit h thos e slot s consis t  o f  th e variou s instantiation s o f  tha t 
dimensio n i n th e concept .  Slot s als o contai n defaul t  fillers 
whic h ar e th e mos t  frequentl y instantiate d o r  typica l  valu e 
fo r  a  particula r  slot .  Schem a approache s assum e tha t  inter -
pretation s o f  combination s resul t  from  th e modifie r  nou n 
fillin g a  relationa l  slo t  i n th e hea d noun' s conceptua l  space . 
T o explai n h o w a  slo t  i s  selecte d t o b e fille d b y th e modi -
fier,  thes e model s propos e tha t  associate d wit h eac h slo t  i s a 
set  o f  precondition s tha t  mus t  b e me t  b y th e modifie r  i n 
orde r  fo r  i t  t o fill  tha t  slo t  (Wisniewski ,  1997) .  Fo r  exam -
ple ,  i n orde r  fo r  th e combinatio n B L U E B E R RY S P O ON t o 
be interprete d a s referrin g t o " a spoo n fo r  eatin g blueber -
ries",  th e modifie r  o f  th e combinatio n (Blueberry )  mus t 
meet  th e constrain t  o f  bein g edibl e i n orde r  t o fill  th e Use d 
For  Eatin g slo t  o f  th e hea d nou n concep t  (Spoon) . 

Althoug h bot h themati c an d schem a model s predic t  tha t 
combination s wil l  resul t  i n relationa l  interpretations ,  nei -
the r  predic t  th e existenc e o f  anothe r  c o m m o n typ e o f  inter -
pretation ,  namel y propert y interpretations .  Propert y inter -
pretation s involv e th e assertio n o f  a  propert y o f  th e modi -
fier  t o b e tru e o f  th e hea d nou n (e.g. ,  C A T E R P I L L A R 
A P P LE interprete d a s referrin g t o " a fuzz y apple" )  an d 
constitut e abou t  3 3 % o f  th e interpretation s generate d fo r  a 
combinatio n (Costell o &  Keane ,  1997) .  T o exten d th e 
theoretica l  scop e o f  conceptua l  combinatio n model s t o ac -
coun t  fo r  thi s phenomenon ,  Wisniewsk i  (1997 )  ha s pro -
pose d tha t  propert y interpretation s ar e forme d throug h th e 
structura l  alignmen t  o f  th e hea d nou n an d modifier ,  a  dif -
feren t  mechanis m fro m th e on e tha t  produce s relationa l 
interpretation s (i.e. ,  rol e filling).  Whil e thi s accoun t  repre -
sent s a n importan t  advance ,  a  mor e parsimoniou s explana -
tio n woul d b e tha t  on e proces s (structura l  alignment )  un -
derlie s th e formatio n o f  bot h type s o f  interpretations .  Thus , 
a goa l  o f  thi s pape r  i s  t o demonstrat e tha t  thi s sam e 
mechanis m o f  structura l  alignmen t  ca n b e use d t o accoun t 
fo r  relationa l  interpretation s o f  conceptual . 
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Thi s i s no t  t o sa y tha t  rol e filling  doe s no t  occur ,  ampl e 
e\idenc e exist s suggestin g i t  does .  However ,  a  role-fillin g 
explanatio n o f  th e generatio n o f  relationa l  interpretation s 
leave s severa l  question s unanswered .  H o w i s i t  tha t  a  slo t 
i s  selecte d i n th e hea d nou n concep t  fo r  th e modifie r  t o fill? 
W hy i s i t  tha t  th e combinatoria l  histor y o f  a  wor d inllu -
ence s th e relationa l  interpretatio n chosen ? 

We propos e tha t  structura l  aligiunen t  o f  th e constituent s 
of  a  combinatio n underlie s bot h processe s Structura l 
alignmen t  o f  th e hea d nou n an d modifie r  i s  necessar y fo r 
determinin g th e rol e th e modifie r  ca n fill  i n th e hea d noun . 
The relationa l  structur e o f  a  concep t  determine s h o w i t  i s 
goin g t o interac t  wit h mos t  othe r  concept s thereb y influenc -
in g it s combinatoria l  history . 

Whethe r  a  propert y interpretatio n o r  a  relationa l  interpre -
tatio n result s fro m th e aligiunen t  proces s depend s o n th e 
manner  i n whic h th e constituent s o f  th e combinatio n ar e 
aligned .  Propert y interpretation s resul t  fro m th e globa l 
alignmen t  o f  th e modifie r  an d hea d nou n concepts .  I n 
comparison ,  relationa l  interpretation s resul t  fro m th e 
alignmen t  o f  th e modifie r  wit h a  filler  o f  th e hea d noun . 

Becaus e th e concept s involve d i n noun-nou n combina -
tion s ar e comple x concepts ,  thos e concept s consis t  o f  a  va -
riety  o f  slot s containin g fillers  whic h ar e concept s i n thei r 
own righ t  (Murphy ,  1988) .  W h e n th e modifie r  i s  aligne d 
wit h on e o f  thes e filler  concept s th e resul t  i s  a  relationa l 
interpretatio n o f  th e combination . 

For  example ,  fo r  th e combinatio n C A T E R P I L L A R 
APPLE,  i f  th e concept s o f  Appl e an d Caterpilla r  ar e 
aligne d suc h tha t  th e slot s fo r  textur e i n bot h concept s ar e 
brough t  int o aligimien t  the n "fiizzy "  (th e textur e valu e fo r 
Caterpillar )  replace s "smooth "  (th e textur e valu e fo r  Apple ) 
as th e textur e fo r  Appl e resultin g i n th e interpretatio n o f 
C A T E R P I L L AR A P P L E a s " a fuzz y apple" .  However ,  i f 
Caterpilla r  i s  aligne d wit h th e defaul t  filler  o f  W o r m i n th e 
Appl e concep t  ( W o r m bein g th e defaul t  filler  o f  th e slo t 
Has Livin g I n It )  thi s woul d resul t  i n th e relationa l  interpre -
tatio n o f  th e combinatio n "a n appl e wit h caterpillar s livin g 
i n it' . 

To reiterate ,  alignment s foun d a t  th e mos t  globa l  leve l  o f 
th e constituent s ofte n resul t  i n propert y mappin g interpre -
tation s o f  th e combinatio n (Wisniewski ,  1997) .  W h e n th e 
concept s ar e searche d recursivel y an d structura l  alignment s 
ar e sough t  withi n th e slot s o f  th e constituents ,  thi s result s 
i n relationa l  interpretations .  Thi s i s possibl e becaus e th e 
concept s bein g combine d (especiall y noun-nou n combina -
tions )  ar e frequently  comple x concept s whos e slot s an d fill-
er s ar e ofte n concept s i n thei r  o w n righ t  (Murphy ,  1988) . 

Empirica l  evidenc e ha s bee n provide d b y Wisniewsk i 
(1997 )  suggestin g tha t  propert y mappin g interpretation s o f 
combination s ar e mor e likel y t o b e generate d w h e n th e 
constituent s o f  th e combinatio n hav e ver y simila r  represen -
tationa l  structures .  Thi s similarit y facilitate s th e aligiunen t 
proces s (Wisniewski ,  1997) .  I f  structura l  alignmen t  oper -
ate s i n th e formatio n o f  relationa l  interpretations ,  i t  shoul d 
be possibl e t o manipulat e th e similarit y o f  th e modifie r  wit h 
respec t  t o defaul t  fillers  o f  th e hea d nou n t o affec t  th e gen -
eratio n o f  relationa l  interpretation s o f  th e combination . 
The mor e simila r  a  modifie r  i s  t o a  particula r  filler  i n th e 
head noun ,  th e mor e completel y i t  wil l  alig n wit h th e filler 

concep t  an d th e mor e likel y i t  wil l  b e tha t  a  relationa l  in -
terpretatio n wil l  b e generate d fo r  th e combinatio n i n whic h 
th e modifie r  fills  th e rol e o f  th e filler  wit h whic h i t  w a s 
aligned . 

I n thi s experimen t  w e teste d th e hypothesi s tha t  th e 
similarit y betwee n a  modifie r  an d a  defaul t  filler  o f  a  hea d 
nou n i s positivel y correlate d wit h th e frequenc y wit h whic h 
th e modifie r  fills  th e sam e rol e a s tha t  defaul t  filler  i n th e 
interpretatio n o f  th e combination .  W e als o examine d 
whethe r  relaUona l  interpretation s o f  th e combinatio n woul d 
be bette r  predicte d b y th e rate d abilit y  o f  th e modifie r  t o fill 
a rol e i n th e hea d nou n rathe r  tha n b y it s similarit y t o th e 
filler  o f  tha t  role . 

I f  relationa l  interpretation s o f  conceptua l  combination s 
resul t  from  th e alignmen t  o f  th e modifie r  wit h fillers  o f  th e 
hea d nou n the n similarit y o f  th e modifie r  t o a  defaul t  filler 
i n th e hea d nou n shoul d b e positivel y correlate d wit h th e 
frequency  o f  instantiatio n o f  relationa l  interpretation s fo r 
th e combination .  T h e mor e simila r  th e modifie r  i s  t o a  de -
faul t  filler  th e mor e frequently  i t  i s  instantiate d a s partici -
patin g i n th e sam e relatio n a s th e defaul t  filler  i n th e inter -
pretatio n o f  th e combination . 

Becaus e th e abilit y  t o determin e wha t  rol e th e modifie r 
ca n fill  i n th e hea d nou n depend s o n th e alignmen t  o f  th e 
modifie r  an d hea d nou n concepts ,  i t  i s  predicte d tha t  simi -
larit y an d rol e filling  wil l  b e highl y correlate d wit h eac h 
other .  However ,  i f  structura l  alignmen t  i s th e underlyin g 
mechanis m o f  role-finding ,  the n similarit y rating s wil l  b e a 
mor e direc t  measur e o f  thi s process .  Consequently ,  w e 
predic t  tha t  th e similarit y o f  th e modifie r  t o a  filler  i n th e 
hea d nou n wil l  uniquel y accoun t  fo r  mor e o f  th e variabilit y 
i n th e frequency  o f  instantiatio n o f  relationa l  interpretation s 
tha n wil l  th e capacit y o f  th e modifie r  t o fill  a  particula r  rol e 
i n th e hea d noun s concept . 

Th e experimen t  require d a  serie s o f  step s t o determin e 
th e relationshi p betwee n similarity ,  role-finding ,  an d th e 
generatio n o f  relationa l  interpretations .  T h e first  ste p in -
volve d generatin g th e stimul i  se t  t o b e use d i n th e experi -
ment .  Thi s ste p consiste d o f  a )  choosin g a  se t  o f  noun s t o 
be use d a s th e hea d noun s i n th e combinations ,  b )  obtainin g 
featur e listing s o f  thos e noun s t o identif y thei r  relationa l 
features/slots ,  c )  determinin g th e defaul t  fillers  o f  thos e 
slots ,  an d d )  selectin g modifier s simila r  t o th e defaul t  fillers 
of  th e hea d nou n tha t  wer e no t  alread y liste d a s fillers  o f 
thos e nouns . 

T h e nex t  ste p i n th e proces s w a s t o us e thi s stimulu s se t 
t o determin e th e relationshi p betwee n th e frequency  o f  in -
stantiatio n o f  an y give n relationa l  interpretation ,  an d th e 
similarit y an d role-fillin g capacit y rating s o f  th e modifier s 
an d defaul t  fillers  o f  th e combination .  Thi s ste p involve d a ) 
identifyin g th e relationa l  interpretation s generate d fo r  th e 
noun-nou n combination s an d determinin g thei r  frequenc y 
of  instantiation ,  b )  determinin g an y n e w defaul t  fillers  fro m 
thos e interpretation s tha t  involve d relation s tha t  ha d no t 
bee n observe d durin g th e generatio n o f  th e stimulu s set ,  c ) 
measurin g th e similarit y o f  th e modifier s t o th e fillers  the y 
replace d an d d )  obtainin g rating s o f  th e capacit y o f  modifi -
er s t o fill  th e role s ordinaril y  serve d b y th e defaul t  fillers 
the y replaced . 
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S t e p I :  G e n e r a t i n g th e S t i m u l u s Se t 

M e t h o d 

Participants 

O ne hundre d twenty-tw o introductor y psycholog y stu -
dent s participate d i n generatin g th e stimulu s se t  i n ex -

chang e fo r  clas s experimenta l  credit .  Al l  wer e nativ e 
speaker s o f  English .  Fifty-nin e student s generate d th e fea -
tur e listing s fo r  th e hea d nouns .  Fort y student s generate d 
th e fillers  fo r  relationa l  slot s i n th e hea d noun s an d twenty -
thre e student s participate d i n th e similarit y ratin g task . 

Material s an d Procedur e 

Feature Listing Task 

T o assur e th e generalizjibilit y  o f  th e result s w e chos e 
noun s tha t  spanne d a  broa d rang e o f  categories . 

We use d a  syste m simila r  t o th e on e employe d b y Wis -
niewsk i  &  Gentne r  (1991) .  Noun s wer e chose n tha t  differe d 
alon g r\\ o dimensions :  artifac t  versu s natura l  kin d an d 
coun t  nou n versu s mas s noun .  Plac e Noun s (artificia l  an d 
natiual )  wer e als o include d i n orde r  t o b e abl e t o generaliz e 
th e findings  t o mor e comple x structure s suc h a s schemas . 

Si x noun s fro m eac h grou p wer e selected .  T o fiuthe r 
broade n th e rang e o f  concept s explored ,  noun s wer e chose n 
fro m eac h grou p tha t  occupie d differen t  taxonomi c catego -
rie s (e.g. ,  animal ,  flower, fiiiit,  tree ,  insect ,  vegetabl e fo r 
natura l  coun t  nouns) .  Thi s resulte d i n th e followin g se t  o f 
word s use d a s th e hea d noun s o f  th e study : 

Count  nouns/natura l  kinds :  fi-og,  poppy ,  apple ,  oak , 

wasp ,  lettuc e 
Count  nouns /  artificia l  kinds :  chair ,  gun ,  helicopter , 

rake ,  pencil ,  dres s 
M a ss nouns /  natura l  kinds :  clay ,  copper ,  sand ,  milk , 

m u d,  fo g 
M a ss nouns /  artificia l  kinds :  pudding ,  glass ,  steel ,  plas -

tic ,  glue ,  tras h 
Plac e nouns /  natiu-a l  kinds :  Park ,  Mountain ,  Beach ,  Des -

ert ,  Lake ,  Fores t 
Plac e nouns /  artificia l  kinds :  H o m e ,  School ,  Store ,  Res -

taurant ,  Office ,  Circu s 
T o choos e th e word s use d a s th e modifier s i n th e combi -

nations ,  featur e listing s fo r  eac h o f  th e hea d noun s wer e 
obtained .  T h e 5 9 participant s involve d i n th e featur e list -
in g tas k wer e give n a  bookle t  containin g 1 2 o f  th e hea d 
noun s i n th e corpu s ( 2 noun s fro m eac h o f  si x groups )  an d 
wer e aske d t o lis t  th e feature s o f  thos e nouns .  W o r d orde r 
was counterbalance d acros s participant s t o contro l  fo r  orde r 
effects . 

Filler Generation Task 

Becaus e th e experimen t  focuse s o n th e generatio n o f  re -
lationa l  interpretations ,  i t  wa s necessar y t o identif y th e re -
lationa l  feature s o f  eac h nou n liste d b y subject s i n th e fea -
tur e listin g task .  Relationa l  feature s ar e feature s denotin g 

role s th e nou n fills,  activitie s withi n whic h i t  participates , 
or  connection s wit h othe r  concepts .  Thes e relationa l  fea -
ture s (e.g. ,  "use d fo r  writin g o n paper "  fo r  Pencil ,  "tosse d 
i n garbag e can "  fo r  Trash )  wer e the n use d t o determin e th e 
object s o f  thos e relations .  Relationa l  object s ar e th e object s 
of  relationa l  features .  Fo r  example ,  "paper "  woul d b e th e 

relationa l  objec t  o f  th e relationa l  featur e "use d fo r  writin g 
on paper" .  Th e relationa l  feature s migh t  b e considere d slot s 
of  th e concept ,  an d th e relationa l  object s o f  thos e feature s 
ar e th e fillers  o f  thos e slots . 

Becaus e man y o f  th e student s participatin g i n th e featur e 
listin g tas k di d no t  explicitl y  specif y th e relationa l  objec t  o f 
th e relationa l  featur e the y liste d fo r  a  given  wor d (e.g. , 
listin g "flies "  a s a  featur e o f  bir d a s oppose d t o "flic s wit h 
wings "  o r  "flie s throug h th e air") ,  th e relationa l  feature s 
liste d fo r  eac h nou n wer e compile d an d a  grou p o f  fort y 

student s wer e aske d t o generat e th e relationa l  object s fo r 
eac h o f  thes e relationa l  features .  Fo r  example ,  the y wer e 
aske d t o fill  i n th e blank s i n statement s suc h a s "Bird s fly 
wit h . "  Thi s resulte d i n a  lis t  o f  relationa l  fea -
ture s an d th e object s o f  thos e feature s fo r  eac h hea d nou n i n 
th e corpus . 

For  eac h hea d noun ,  th e thre e mos t  frequentl y liste d re -
lationa l  feature s (hig h dominan t  slots )  an d th e mos t  fre -
quentl y liste d filler  (th e defaul t  filler)  fo r  eac h featur e wer e 
noted .  Th e thre e leas t  frequentl y liste d relationa l  feature s 
(lo w dominan t  slots )  an d thei r  defaul t  fillers  wer e als o 
noted .  Th e additio n o f  lo w dominan t  feature s wa s include d 
t o broade n th e rang e o f  relationa l  interpretation s t o whic h 
th e result s coul d generalize . 

Th e hypothesi s o f  th e stud y state s tha t  similarit y o f  th e 
modifie r  t o fillers  o f  th e hea d nou n wil l  facilitat e th e 
alignmen t  o f  th e modifie r  wit h th e filler,  resultin g i n a  re -
lationa l  interpretation .  T o tes t  thi s hypothesi s i t  wa s neces -
sar y t o selec t  modifier s fo r  th e combination s tha t  wer e 
simila r  t o th e defaul t  fillers  o f  th e hea d noun s bu t  tha t  ha d 
not  bee n liste d b y an y participan t  a s a  potentia l  filler  fo r  a 
relationa l  slo t  i n th e hea d noun .  Fo r  example ,  whe n "use d 
fo r  writin g o n paper "  wa s liste d a s a  relationa l  featur e o f 
Pencil ,  "parchment "  wa s chose n a s a  potentia l  modifie r 
becaus e o f  it s  conceptuall y similarit y t o th e relationa l  objec t 
"paper "  an d becaus e i t  di d no t  alread y participat e a s a  filler 
i n tha t  relation .  Thi s initia l  choic e o f  potentia l  modifier s 
was base d o n th e experimenters '  intuition s regardin g simi -
larit y t o th e defaul t  filler,  bu t  thos e intuition s wer e subse -
quentl y verifie d vi a a  similarit y judgmen t  task .  Thi s proc -
ess produce d a  lis t  o f  21 6 potentia l  modifier s (Thre e modi -
fiers  chose n fro m hig h dominan t  relation s an d thre e modi -
fiers  chose n fro m lo w dominan t  relation s fo r  eac h o f  th e 3 6 
hea d nouns) . 

Similarity Rating Task 

Once potentia l  modifier s wer e selected ,  i t  wa s necessar y 
t o chos e thos e modifier s wit h th e highes t  similarit y t o th e 
defaul t  fillers  fro m whic h the y wer e generated . 

Twenty-thre e student s judge d th e similarit y o f  th e poten -
tia l  modifier s t o th e relationa l  object s fro m whic h the y wer e 
derive d (e.g. ,  judg e th e similarit y o f  "parchment "  t o 
"paper") . 
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For  eac h hea d noun ,  th e modifier-relationa l  objec t  pai r 
wit h th e highes t  similarit y ratin g ou t  o f  th e thre e hig h 
dominan t  pair s an d th e modifier-relationa l  objec t  pai r  wit h 
th e highes t  similarit y ratin g ou t  o f  th e thre e lo w dominan t 
pair s wer e chose n t o serv e a s th e modifie r  t o b e paire d wit h 
th e hea d nou n fro m whic h the y wer e generated .  Thi s re -
sulte d i n eac h o f  th e 3 6 hea d noun s bein g paire d onc e wit h 
th e modifie r  generate d fro m th e hig h dominan t  relationa l 
featur e an d onc e wit h th e modifie r  generate d fro m th e lo w 
dominan t  relationa l  featur e (7 2 noun-nou n pair s i n all) . 

S t e p 2 :  H y p o t h e s i s T e s t i n g 

Hypothesi s testin g involve d usin g th e noun-nou n combi -
nation s generate d i n Ste p 1  t o determin e th e relationshi p 
betwee n th e frequenc y o f  instantiatio n o f  an y give n rela -
tiona l  interpretation ,  an d th e similarit y an d role-fillin g ca -
pacit y o f  th e modifier s t o th e defaul t  fillers  o f  th e relation . 
I n thi s ste p w e a )  ha d subject s generate d interpretation s t o 
th e noun-nou n combinations ,  b)identifie d th e relationa l 
interpretation s generate d fo r  th e noun-nou n combination s 
and determine d thei r  frequenc y o f  instantiation ,  c )  obtaine d 
a listin g o f  defaul t  fillers  fo r  thos e interpretation s tha t  in -
volve d relation s no t  produce d durin g th e generatio n o f  th e 
stimul i  se t  i n Ste p 1 ,  c )  measure d th e similarit y o f  th e 
modifier s t o th e fillers  the y replace d an d d )  obtaine d rating s 
of  th e capacit y o f  modifier s t o fill  th e role s ordinaril y 
serve d b y th e defaul t  fillers  the y replaced . 

Method 

Participants 

One hundre d an d ninetee n student s fro m th e sam e sub -
jec t  poo l  a s participant s i n Ste p 1  participate d i n exchang e 
fo r  experimenta l  credit ,  Fifty-nin e student s generate d in -
terpretation s fo r  th e conceptua l  combinations ,  2 4 partici -
pate d i n generatin g relationa l  object s fo r  relationa l  feature s 
tha t  emerge d fro m th e combination ,  bu t  tha t  ha d no t  bee n 
observe d i n th e previou s featur e listin g task ,  1 9 participate d 
i n th e similarit y ratin g portio n o f  th e experiment ,  an d 1 7 
participate d i n th e capacit y ratin g portio n o f  th e experi -
ment .  Participant s wer e al l  nativ e speaker s o f  English . 

Materials and Procedure 

Interpretation Generation 

I n orde r  t o determin e th e frequenc y o f  instantiatio n o f 
relationa l  interpretation s i t  wa s necessar y t o hav e subject s 
generat e interpretation s t o th e combination s generate d i n 
Ste p 1 . 

Each participan t  receive d a  bookle t  containin g 3 6 o f  th e 
72 conceptua l  combination s generate d i n Ste p 1  fo r  whic h 
the y ha d t o generat e interpretations .  Thoug h wor d orde r  di d 
not  var y withi n th e noun-nou n pairs ,  presentatio n o f  pair s 
was counterbalance d t o contro l  fo r  possibl e orde r  effects . 

Betwee n 1  an d 7  differen t  relationa l  interpretation s wer e 
generate d fo r  eac h combinatio n T h e frequenc y o f  instan -
tiatio n o f  eac h interpretatio n wa s the n determined . 

Filler Generation 

For  eac h relationa l  interpretatio n generate d fo r  a  combi -
nation ,  ou r  inten t  wa s t o asses s th e similarit y o f  th e modi -
fier  i n th e combinatio n t o th e defaul t  filler  (relationa l  ob -
ject )  o f  th e relationa l  featur e i n question .  I n mos t  cases ,  th e 
defaul t  filler  ha d bee n identifie d fro m response s t o th e filler 
listin g tas k i n Ste p 1 .  Becaus e som e subject s generate d 
relationa l  interpretation s fo r  combination s whic h involve d 
slot s fo r  whic h th e defaul t  fillers  wer e unknown ,  i t  wa s 
necessar y t o compil e a  lis t  o f  thos e newl y emergen t  rela -
tiona l  feature s an d hav e anothe r  grou p o f  subject s suppl y 
th e relationa l  object s o f  thos e features .  Fo r  example ,  sub -
ject s give n th e combinatio n C A T E R P I L L A R A P P L E 
sometime s provide d th e relationa l  interpretatio n "a n appl e 
m a de ou t  o f  caterpillars "  Becaus e M a d e O f  wa s no t  liste d 
as a  relationa l  featur e fo r  Appl e b y subject s engage d i n th e 
featur e listin g tas k i n Ste p 1 ,  it s  relationa l  objec t  ha d no t 
bee n determined .  Consequently ,  a  differen t  grou p o f  sub -
ject s wer e give n th e ope n ende d questio n "Apple s ar e m a d e 
of  ? "  an d wer e aske d t o fill  i n th e blank . 

Twenty-fou r  subject s participate d i n th e filler  generatio n 
task .  T h e mos t  frequen t  respons e fo r  eac h relationa l  featur e 
was determined .  Thes e wer e the n counte d a s th e defaul t 
fillers  fo r  tha t  relationa l  feature . 

Similarity Rating 

Once th e fii U se t  o f  defaul t  fillers  wer e determine d fo r 
eac h relatio n use d i n th e relationa l  interpretation s gener -
ate d fo r  th e se t  o f  7 2 combinations ,  w e determine d th e 
similarit y o f  th e modifie r  nou n t o th e filler  i t  wa s replacin g 
i n th e interpretation . 

T h e defaul t  filler  fo r  eac h relationa l  interpretatio n wa s 
paire d wit h th e modifie r  nou n o f  th e combinatio n fro m 
whic h tha t  interpretatio n w a s generated .  Ninetee n subject s 
wer e aske d t o rat e th e similarit y o f  th e complet e se t  o f 
modifier-defaul t  filler  pair s associate d wit h th e combina -
tions .  T h e m e a n similarit y ratin g wa s the n determine d fo r 
eac h relationa l  interpretation . 

Capacity Rating 

T h e sam e modifier-fille r  pair s wer e give n t o anothe r 
grou p o f  1 7 subject s w h o wer e aske d t o judg e h o w wel l  th e 
modifie r  coul d serv e i n th e sam e capacit y o f  th e filler  i t  wa s 
replacin g fo r  th e hea d nou n (e.g. ,  " H o w wel l  coul d parch -
ment  fill  th e sam e rol e a s pape r  fo r  a  pencil?" )  T h e m e a n 
capacit y ratin g fo r  eac h interpretatio n wa s the n determined . 

For  th e correlationa l  analyses ,  th e frequenc y o f  occur -
renc e o f  eac h relationa l  interpretatio n wa s paire d wit h th e 
m e an similarit y ratin g an d th e capacit y ratin g o f  th e modi -
fier-default  filler  pai r  associate d wit h tha t  interpretation . 

Becaus e modifier s i n thi s stud y wer e chose n base d o n 
thei r  hig h similarit y t o th e defaul t  fillers  o f  relationa l  fea -
tures ,  interpretation s i n whic h th e modifier s serv e i n th e 
same capacit y a s thos e defaul t  fillers  ough t  t o predominate . 
Shoul d thi s no t  occur ,  i t  woul d provid e a  seriou s challeng e 
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t o th e hypothesi s unde r  iii\estigation .  Thus ,  t o provid e a 
conservativ e estimat e o f  th e correlations ,  th e 7 2 targe t  rela -
tiona l  matche s identifie d i n Ste p I  wer e include d regardles s 
of  whethe r  participant s actuall y gav e relationa l  interpreta -
tion s tha t  include d them .  I f  n o participant s provid e rela -
tiona l  definition s tha t  m a d e us e o f  a  give n targe t  relation , 

tha t  relatio n receive d a  frequenc j  scor e o f  0  whic h wa s 
matche d wit h th e m e a n similarit y an d capacit y rating s o f 
th e modifie r  an d th e defaul t  filler  o f  th e targe t  relation . 
Thi s wa s necessar y fo r  five  o f  th e 7 2 combinations . 

Resu l t s 

Analysis of the data in\ olved determining the correlation 
betwee n th e fi-equenc>  o f  instantiatio n o f  a n interpretatio n 

an d th e m e a n similarit y an d capacit y rating s o f  th e modifie r 
t o th e filler  wit h whic h i t  wa s aligne d i n th e hea d noun . 
Thi s involve d a n item-by-ite m analysi s i n whic h th e uni t  o f 
analysi s wa s th e relationa l  interpretation s give n fo r  th e 
combination s 

A Pearso n correlatio n examine d th e relationshi p betwee n 
frequenc > o f  instantiatio n ( M =  6.48 )  an d similarit y rating s 
( M =  5.44 )  Ther e wa s a  significan t  positiv e correlatio n 
r(225 )  =  442 .  p  <  .00 1 betwee n fi-equency  o f  instantiatio n 
an d similant > suggestin g th e greate r  th e degre e o f  similar -
it y  betwee n th e modifie r  an d a  defaul t  filler,  th e mor e fre -
quent h th e relationa l  interpretatio n wa s instantiate d i n 
w hic h th e defaul t  filler  wa s replace d b y th e modifier . 

A Pearso n correlatio n examine d th e relationshi p betwee n 
frequenc \  o f  instantiatio n ( M =  6.48 )  an d capacit y rating s 
( M =  5.17) .  Ther e w a s a  significan t  positiv e relationship , 
r(225 )  =  425 .  g  <  .001 ,  betwee n fi-equency  o f  instantiatio n 
an d capacit y suggestin g tha t  th e greate r  th e degre e t o whic h 
a modifie r  wa s judge d t o b e abl e t o fill  th e sam e rol e a s th e 
defaul t  filler,  th e mor e frequentl y tha t  relationa l  interpreta -
tio n wa s instantiate d 

Similarit y rating s an d capacit y rating s wer e als o highl y 
an d significantl y correlate d wit h eac h othe r  r(225 )  =  .878 , 
g <  .00 1 suggestin g tha t  simila r  processe s o r  construct s 
underli e subject' s performanc e o n eithe r  task . 

Becaus e o f  th e hig h correlatio n betwee n similarit y an d 
capacit y ratings ,  a  multipl e regressio n analysi s wa s per -
forme d i n orde r  t o determin e whic h variabl e i s contributin g 
mor e t o th e frequenc y o f  instantiatio n o f  a  relationa l  inter -
pretatio n Analysi s reveale d tha t  similarit y entere d th e 
equatio n first  accountin g fo r  1 9 % o f  th e varianc e i n fre -
quenc > o f  instantiation,^(l ,  226 )  =  54.97 ,  p  <  .001 ,  an d 
tha t  rate d capacit y di d no t  accoun t  fo r  a  significan t  per -
centag e o f  th e remainin g variance . 

General Discussion 

The hypothesis that there would be a significant positive 
correlatio n betwee n frequenc y o f  instantiatio n o f  a  rela -
tiona l  interpretatio n an d th e similarit y o f  a  modifie r  t o th e 
defaul t  filler  fo r  tha t  relatio n wa s supported .  Ther e wa s 
als o a  significan t  positiv e correlatio n betwee n th e frequenc y 
of  instantiatio n o f  a  relationa l  interpretatio n an d th e abilit y 

fo r  th e modifie r  t o serv e i n th e sam e capacit y a s th e defaul t 
filler  fo r  tha t  relatio n i n th e hea d noun .  However ,  whe n th e 
varianc e du e t o similarit y wa s accounte d for ,  th e correlatio n 
betwee n a  modifier' s abilit y  t o fill  a  rol e i n a  slo t  an d th e 
us e o f  tha t  slo t  i n interpretin g th e combinatio n wa s n o 
longe r  significant . 

Similarit y ha s frequentl y bee n use d a s a  measur e o f 
alignability .  T h e mor e simila r  tw o concept s ar e th e bette r 
the y alig n structurally .  Conversely ,  th e bette r  tw o concept s 
alig n structurall y th e mor e simila r  the y ar e judge d a s being . 
T h e result s o f  thi s stud y sugges t  tha t  similarit y an d there -
for e alignabilit y  i s  a  facto r  i n th e generatio n o f  relationa l 
interpretation s o f  conceptua l  combinations . 

T o exten d thi s argument ,  th e result s paralle l  earlie r 
findings  tha t  hav e bee n use d t o suppor t  th e operatio n o f 
structura l  alignmen t  i n propert y mappin g interpretations . 
Specifically ,  Wisniewsk i  (1997 )  use d th e fac t  tha t  hig h 
level s o f  modifier-hea d nou n similarit y wer e associate d 
wit h greate r  us e o f  prof)ert y mappin g t o suppor t  th e ide a 
tha t  propert y mappin g definition s resul t  fro m a  structura l 
alignmen t  process .  B y th e sam e reasoning ,  th e fac t  tha t 
modifier-relationa l  objec t  similarit y predict s th e exten t  t o 
whic h particula r  relationa l  interpretation s ar e use d support s 
th e us e o f  structura l  alignmen t  i n relationa l  interpretations . 

Importantly ,  w e ar e no t  suggestin g tha t  rol e filling  doe s 
not  occur .  O n th e contrary ,  i t  i s  quit e c o m m o n .  Wha t  w e 
ar e suggestin g i s tha t  a  structura l  alignment ,  similarit y as -
sessmen t  proces s m a y wel l  underli e determination s o f  ex -
actl y whic h rol e th e modifie r  wil l  fill  i n th e hea d nou n 
structure .  T h e fac t  tha t  similarit y account s fo r  mor e uniqu e 
varianc e tha n th e rate d role-fillin g capacit y o f  th e modifie r 
i n th e generatio n o f  relationa l  interpretation s suggest s tha t 
similarit y judgmen t  i s th e mor e direc t  measur e o f  th e proc -
esse s a t  work . 

T h e result s sugges t  tha t  strucmra l  aligmnen t  operate s no t 
onl y i n th e generatio n o f  propert y interpretation s o f  combi -
nation s bu t  als o i n relationa l  interpretations .  Th e forme r 
involve s th e alignmen t  o f  th e modifie r  an d th e hea d nou n 
i n a  globa l  sense ,  wherea s th e latte r  involve s th e aligrunen t 
of  th e modifie r  t o fillers  o f  th e hea d nou n 

T h e fac t  tha t  on e process ,  structura l  alignment ,  ca n ac -
coun t  fo r  bot h propert y mappin g an d relationa l  interpreta -
tions ,  provide s a  parsimoniou s accoun t  o f  th e processin g 
involve d i n comprehendin g conceptua l  combinations . 
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