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R e l e v a n c e a n d F e a t u r e Accessibilit y  i n C o m b i n e d C o n c e p t s 

Zachary Estes (zcestes@princeton.edu) 

S am Glucksber} ;  (sumg@princeton.edu ) 

Princeto n Universit y 

Departmen t  o f  Psychology ;  Gree n Hal l 

Princeton ,  N J 08544-101 0 US A 

Abstrac t 
When comprehendin g combine d concept s (e.g. ,  'peele d ap -
ples') ,  tw o kind s o f  feature s ar e potentiall y  accessible .  Phras e 
feature s ar e tru e onl y o f  th e phras e (e.g. ,  "white") ,  whil e nou n 
feature s ar e tru e o f  bot h th e phras e an d th e hea d nou n (e.g. , 
"round") .  Phras e feature s ar e verifie d mor e quickl y an d mor e 
accuratel y tha n nou n features .  N o satisfactor y accoun t  o f  thi s 
phras e featur e priorit y ha s bee n pu t  forth .  W e propos e tha t 
relevanc e ca n explai n th e phras e featur e priority .  I n Experi -
ment  1 ,  th e differentia l  accessibilit y  o f  nou n an d phras e fea -
ture s wa s reverse d b y contex t  paragraph s tha t  mad e nou n 
feature s relevant .  Experimen t  2  mor e subtl y replicate d thi s 
effec t  usin g a  single-wor d context .  W e conclud e tha t  th e 
phras e featur e priorit y i s  attributabl e t o th e discours e strateg y 
of  assignin g relevanc e t o modifier s o f  combine d concepts . 

Introduction 

Meanin g i s a n unstabl e phenomenon :  Th e particula r  fea -

ture s accesse d fo r  a  give n concep t  m a y diffe r  greatl y acros s 

variou s occasion s o f  use .  Fo r  instance ,  Johnson-Lair d (1975 ) 
note d tha t  th e sentenc e "Th e tomat o rolle d acros s th e floor " 

emphasize s th e roun d featur e o f  tomatoes ,  whil e th e re d 

featur e i s accesse d i n "Th e su n wa s a  rip e tomato. "  Thi s 
same ide a i s  capture d b y Barsalou' s (1982 )  context -

dependen t  features ,  whic h ar e accesse d onl y i n appropriat e 
context s (a s oppose d t o context-independen t  features ,  whic h 

ar e accesse d regardles s o f  context) .  Thi s differentia l  featur e 

accessibilit y ha s implication s no t  onl y fo r  semantics ,  bu t 
als o fo r  theorie s o f  concep t  representation ,  natura l  languag e 
comprehension ,  an d referentia l  communication . 

Combine d concept s ar e particularl y ric h fo r  investigatin g 
featur e accessibilit y  becaus e certai n feature s emerg e onl y 
when concept s ar e combined .  Fo r  instance ,  'peele d apples ' 

ar e white ,  thoug h neithe r  apple s no r  peele d thing s i n genera l 
ar e white .  Rather ,  thi s featur e emerge s fro m th e combinatio n 
of  'peele d apples' .  W e refe r  t o suc h feature s a s phras e fea -
tures ,  becaus e the y ar e tru e o f  th e phras e bu t  ar e no t  tru e o f 

eithe r  constituen t  concep t  i n isolation .  N o u n features ,  o n th e 

othe r  hand ,  ar e tru e o f  bot h th e combine d concep t  an d th e 
head noun .  Fo r  instance ,  "round "  i s  a  nou n featur e o f 

•peele d apples '  becaus e bot h peele d apple s an d apple s i n 
genera l  ar e round . 

Hampto n &  Springe r  (1989 )  an d Springe r  &  Murph y 

(1992 )  investigate d th e relativ e accessibilit y o f  nou n an d 
phras e feature s o f  combine d concepts .  I n a  typica l  experi -

ment ,  participant s indicate d whethe r  sentence s suc h a s 

"Peele d apple s ar e white "  an d "Peele d apple s ar e round "  ar e 

tru e o r  fals e (i.e. ,  th e sentenc e verificatio n paradigm) . 

Phras e feature s wer e verifie d mor e quickl y an d mor e accu -

ratel y tha n nou n features .  Thi s phras e featur e priorit y ha s 

bee n foun d b y severa l  researcher s (Este s &  Glucksberg , 

1998 ;  Gagn e &  Murphy ,  1996 ;  Hampto n &  Springer ,  1989 ; 

Springe r  &  Murphy ,  1992) . 

W h at  account s fo r  th e differentia l  accessibilit y  o f  phras e 

and nou n features ? Gagn e an d M u r p h y (1996 )  suggeste d 

tha t  th e given-ne w conventio n migh t  explai n th e phras e fea -

tur e priority .  Th e given-ne w conventio n state s tha t  informa -

tio n i s  differentiall y  processe d accordin g t o whethe r  i t  i s 

'given '  o r  'new '  informatio n (Havilan d &  Clark ,  1974) . 

M o r e specifically ,  ne w informatio n i s  processe d prio r  t o 

give n informatio n (Hornby ,  1974 ;  Singer ,  1976) . 
T o asses s thi s given-ne w hypothesis ,  G a g n e an d M u r p h y 

embedded combine d concept s i n discours e context s tha t 
wer e designe d t o assig n 'new '  informatio n statu s t o eithe r 

th e modifie r  o r  th e hea d noun .  Fo r  example ,  i f  th e modifie r 

'peeled '  i s  repeate d twic e i n a  paragrap h bu t  th e nou n 'ap -
ples '  appear s onl y once ,  the n th e repeate d modifie r  migh t 

become th e give n informatio n an d th e nou n woul d b e th e 
ne w information .  However ,  thi s an d othe r  manipulation s 

faile d t o eliminat e th e phras e featur e priority .  Phras e featur e 

statement s suc h a s "peele d apple s ar e white "  wer e stil l  veri -
fie d mor e quickl y tha n wer e nou n featur e statement s suc h a s 

"peele d apple s ar e round" .  Gagn e an d M u r p h y conclude d 
tha t  th e given-ne w conventio n wa s no t  responsibl e fo r  th e 
phras e featur e priority . 

We propos e tha t  relevanc e ca n explai n th e phras e featur e 
priority .  B y relevanc e w e mea n th e classi c sens e use d b y 
Gric e (1975) .  Dal e an d Reite r  (1995 )  paraphras e Grice' s 

max i m o f  relevanc e a s follows :  " A referrin g expressio n 
shoul d no t  mentio n attribute s tha t  hav e n o discriminator y 
power  and ,  hence ,  d o no t  hel p distinguis h th e intende d ref -

eren t  fro m th e member s o f  th e contras t  set "  (p .  240) .  I n ac -

cordanc e wit h this ,  w e propos e tha t  peopl e m a k e a  discours e 
processin g assumptio n tha t  a  concep t  ha s bee n modifie d 

becaus e tha t  modifie r  provide s relevan t  information .  Tha t  is , 
'peele d apples '  ar e mentione d becaus e i t  i s  relevan t  fo r  th e 
comprehende r  t o k n o w tha t  the y ar e peele d rathe r  tha n ordi -

nar y apples .  Thi s informatio n i s relevan t  becaus e i t  ha s dis -

criminator y power .  I t  help s distinguis h th e referen t  fro m 
othe r  member s o f  th e hea d nou n category .  Fo r  instance , 
'peele d apples '  diffe r  fro m othe r  apple s i n tha t  the y ar e 
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whit e an d sticky .  Thu s phras e features ,  whic h b y definitio n 

distinguis h th e combine d concep t  fro m th e hea d nou n cate -

gory ,  ar e assume d t o b e relevant .  Thi s assumptio n o f  rele -

vance ,  w e suggest ,  result s i n th e phras e featur e priority . 

I f  relevanc e i s responsibl e fo r  th e phras e featur e priority , 

the n thi s preferentia l  accessibilit y  shoul d b e reverse d b y 

context s tha t  mak e nou n feature s relevan t  an d phras e fea -

ture s irrelevant .  Experimen t  1  test s thi s hypothesi s b y ex -

plicitl y  makin g eithe r  nou n o r  phras e feature s relevant .  Ex -

perimen t  2  use s a  mor e subtle ,  single-wor d contex t  t o im -

plicitl y  alte r  featur e accessibility . 

Experiment 1 

T o tes t  ou r  relevanc e hypothesis ,  w e constructe d contex t 

paragraph s fo r  whic h eithe r  a  nou n o r  a  phras e featur e wa s 

relevan t  (se e Tabl e 1) .  Th e relevanc e hypothesi s predict s 

tha t  th e featur e relevan t  t o th e precedin g contex t  wil l  b e 

mor e accessible ,  regardles s o f  whethe r  i t  i s  a  nou n o r  a 

phras e feature .  Tha t  is ,  th e phras e featur e priorit y wil l  b e 

reverse d b y contextua l  relevance . 

Table 1: Examples of stimuli. Experiment 1. 

Noun-relevant contex: Alan and Susan were bored one Sun-

day afternoon ,  an d the y decide d t o pla y law n bowlin g i n 

thei r  backyard .  Bu t  the y didn' t  hav e an y law n balls ,  s o the y 

searche d aroun d th e house .  Th e first  thing s the y foun d wer e 

a pai r  o f  peele d apple s tha t  wer e goin g t o b e use d wit h din -

ner .  The y wer e a  littl e sticky ,  bu t  the y worke d jus t  fine. 

Phrase-relevant context: Alan was a famous French chef 

w ho use d fres h frui t  t o garnis h hi s meals .  Eac h night ,  h e 

spen t  hal f  a n hou r  selectin g th e perfec t  ftiiit  fo r  th e center -

piece .  Las t  night ,  Ala n decide d t o mak e a  colorfu l  center -

piece .  H e use d orang e slices ,  kiw i  an d peele d apples .  Th e 

centerpiec e wa s gorgeous ,  unti l  th e guest s bega n t o ea t  it . 

Noun feature verification: Peeled apples are round. 

Phras e featur e verification :  Peele d apple s ar e white . 

Many studies have demonstrated that relevant contexts 

facilitat e acces s t o th e feature s o f  nou n concept s (Hess , 

Foss ,  &  Carroll ,  1995 ;  M c K o o n &  Ratcliff ,  1988 ;  Tabossi , 

1982 ;  1988 ;  Taboss i  &  Johnson-Laird ,  1980) .  Thus ,  ou r 
hypothesi s m a y see m obvious .  However ,  ther e ar e tw o rea -

son s t o tes t  thi s hypothesi s directly .  First ,  Gagn e &  Murph y 

(1996 )  faile d t o consistentl y affec t  th e differentia l  accessi -
bilit y  o f  nou n an d phras e feature s wit h thei r  contexts .  I n fact , 

the y conclude d jus t  th e opposit e o f  ou r  relevanc e prediction : 

"Usin g a  contex t  tha t  emphasize s a  particula r  featur e make s 

tha t  featur e mor e difficul t  t o verif y tha n whe n th e featur e ha s 
not  bee n emphasize d i n th e precedin g context "  (Gagn e & 

Murphy ,  1996 ,  p .  96) . 

A nd second ,  ther e ar e importan t  difference s i n stimul i 

betwee n th e presen t  investigatio n an d pas t  investigations . 

Th e earlie r  wor k use d simpl e concept s (e.g. ,  apples) ,  whil e 

th e presen t  experimen t  use s combine d concept s (e.g. ,  peele d 

apples) .  Th e combinatio n o f  concept s bring s abou t  a  hos t  o f 

issue s tha t  ar e no t  involve d i n th e comprehensio n o f  simpl e 

concepts .  Fo r  instance ,  th e modifyin g concep t  m a y ac t  a s a 

loca l  contex t  fo r  th e hea d concept ,  possibl y competin g wit h 

th e mor e globa l  contex t  paragrap h (se e Hess ,  Foss ,  & 

Carroll ,  1995) .  Also ,  th e modifie r  o f  a  combine d concep t  i s 

ofte n idiosyncraticall y construe d (Wisniewski ,  1996 )  an d 

may b e represente d a s onl y a  singl e o f  it s  feature s (Este s & 

Glucksberg ,  i n press) ,  wit h som e feature s emergin g an d oth -

er s bein g cancele d fro m th e combinatio n (Hampton ,  1987 , 

1988 ;  Medi n &  Shoben ,  1988 ;  Murphy ,  1988) .  Thes e differ -

ence s i n stimul i  mak e i t  advisabl e t o tes t  an y generalizatio n 

fi-om  simpl e t o combine d concepts . 

Materials and Design 

Th e experimen t  wa s a  2  (context )  X  2  (feature )  within -

subject s design ,  wit h respons e tim e an d accurac y a s depend -

ent  measure s i n a  sentenc e verificatio n paradigm .  Feature -

type s wer e nou n an d phras e features ,  a s describe d above . 

N o un an d phras e feature s wer e matche d fo r  numbe r  o f  syl -

lables .  Context s wer e brie f  (typicall y 3  o r  4  sentences) ,  an d 

include d th e critica l  combine d concep t  (e.g. ,  peele d apples ) 

once .  Fort y experimenta l  context s emphasize d eithe r  th e 

nou n o r  phras e featur e withou t  explicitl y  statin g th e feature . 

Most  context s an d verificatio n sentence s wer e take n from 

Gagne an d Murph y (1996 ,  Experimen t  4) ,  althoug h th e 

context s wer e edite d t o mak e the m consisten t  wit h ou r  pur -

poses .  Fort y experimenta l  targe t  sentence s (on e nou n featur e 

and on e phras e featur e fo r  eac h combine d concept )  wer e 

true .  Twent y filler  context s conclude d wit h fals e targe t  sen -

tence s (e.g. ,  Pepperon i  pizz a i s vegetarian) ,  als o take n from 

Gagne an d Murphy .  T o encourag e attentio n t o th e contex t 

paragraphs ,  eac h contex t  wa s followe d b y a  comprehensio n 

quesfion .  Fo r  example ,  th e comprehensio n question s fo r  th e 

tw o 'peele d apples '  scenario s wer e "Di d the y bow l  i n thei r 

fron t  yard? "  an d "Di d Ala n hav e hi s assistan t  prepar e th e 

centerpiece?" .  Th e correc t  answe r  t o hal f  o f  thes e question s 

was "yes" .  Thes e question s wer e full y counterbalance d 

acros s conditions .  Fou r  list s wer e constructe d suc h tha t  eac h 

consiste d o f  5  tru e item s i n eac h o f  th e 4  experimenta l  con -

dition s an d 2 0 fals e filler  item s fo r  a  tota l  o f  4 0 item s pe r 

list .  Ite m orde r  wa s randomize d fo r  eac h participant . 

Participants and Procedure 

Thirty-seve n Princeto n Universit y undergraduate s partici -

pate d fo r  partia l  cours e credi t  o r  fo r  pay .  Al l  wer e nativ e 

speaker s o f  America n English .  Th e procedur e followe d tha t 

of  Gagn e an d Murph y (1996 ,  Experimen t  4) .  Participant s 
rea d a  contex t  paragrap h o n a  compute r  monito r  an d presse d 

th e spac e ba r  upo n completio n (self-paced) .  A  prob e sen -

tenc e wa s presente d i n th e cente r  o f  th e scree n immediatel y 

thereafter .  Participant s presse d on e o f  tw o labele d key s t o 

indicat e whethe r  th e sentenc e wa s tru e o r  false .  Afte r  thi s 
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response ,  a  comprehensio n questio n wa s presente d i n th e 

cente r  o f  th e screen ,  an d agai n participant s responde d b y 

pressin g th e appropriat e key .  Thi s sequenc e wa s repeate d fo r 

al l  4 0 items .  Participant s wer e instructe d t o rea d th e para -

graph s a t  thei r  o w n pace ,  bu t  t o respon d t o th e sentence s a s 

quickl y a s possibl e withou t  makin g errors .  Th e tas k laste d 

approximatel y 2 0 minutes . 

Results and Discussion 

The dat a o f  on e error-pron e participan t  wer e replace d b y 

dat a from  anothe r  participant ,  providin g dat a from  3 6 par -

ticipant s i n all .  T w o repeate d measure s A N O V A S wer e per -

formed ,  on e usin g participant s a s a  rando m facto r  (Fs )  an d 

one usin g item s a s a  rando m facto r  (F,) .  Respons e time s o f 

les s the n 500m s o r  mor e tha n 5000m s (2.6 % o f  data )  wer e 

remove d from  analyses ,  a s wer e incorrec t  response s 

(12.5%) .  Th e comprehensio n question s wer e answere d wit h 

equivalen t  accurac y rate s (90% )  acros s th e conditions ,  al l  p 

> .15 .  Thus ,  an y difference s i n verificatio n tim e acros s ex -

perimenta l  condition s canno t  b e attribute d t o difference s i n 

comprehensio n o r  attentio n i n th e differen t  conditions .  M e a n 

respons e time s an d percen t  correc t  a s a  functio n o f  conditio n 

ar e presente d i n Tabl e 2 . 

Table 2: Mean response times in milliseconds (and accu-

racy )  b y condition .  Experimen t  1 . 

Context-typ e 

Feature-typ e 

N o un featur e Phras e featur e 

Noun-relevan t 

Phrase-relevan t 

198 0 (.89 ) 
222 2 (.81 ) 

211 7 (.82 ) 

192 1 (.89 ) 

As expected ,  bot h respons e tim e an d accurac y wer e bes t 

i n th e target-relevan t  conditions .  W h e n phras e feature s wer e 
relevant ,  the y wer e verifie d mor e quickl y an d mor e accu -
ratel y tha n nou n features .  Bu t  whe n nou n feature s wer e rele -

vant ,  the y wer e verifie d mor e quickl y an d accuratel y tha n 
phras e features .  A s show n i n Figure s 1  an d 2 ,  thi s predicte d 

contex t  b y feature-typ e interactio n wa s reliabl e fo r  bot h re -
spons e tim e [F s (1 ,  35 )  =  21.41 ,  p  <  .0 1 an d F ,  (1 ,  19 )  = 
9.95 ,  p  <  .01 ]  an d accurac y [F ,  (1 ,  35 )  =  6.67 ,  p  <  .0 5 an d F , 

(1 ,  19 )  =  8.12 ,  p  =  .01] .  Ther e wer e n o reliabl e mai n effects , 

includin g n o reliabl e overal l  phras e featur e priority ,  al l  p  > 
.10 .  Thes e result s ar e clear :  Relevan t  informatio n i s mor e 
accessibl e tha n irrelevan t  information ,  irrespectiv e o f 

whethe r  i t  i s  a  phras e featur e o r  a  nou n feature . 
To recapitulate ,  accordin g t o ou r  relevanc e hypothesis , 

comprehender s assum e tha t  th e modifie r  o f  a  combine d con -

cept  i s relevan t  becaus e i t  ha s "discriminator y powe r  and , 
hence...help[s ]  distinguis h th e intende d referen t  fro m th e 

members o f  th e contras t  set "  (Dale  &  Reiter ,  1995 ,  p .  240) . 
That  is ,  th e phras e feature s adde d b y th e modifie r  ar e as -
sumed t o b e relevan t  becaus e the y differentiat e th e com -

bine d concep t  from  othe r  member s o f  th e hea d nou n cate -
gory .  Thus ,  i n th e absenc e o f  a n informativ e context ,  phras e 

feature s ar e mor e accessibl e tha n nou n features—th e phras e 

featur e priority—becaus e the y ar e mor e relevant . 

I n thi s experimen t  w e mad e eithe r  nou n feature s o r  phras e 

feature s relevan t  t o a  contex t  paragraph .  Th e relevanc e o f  a 

featur e predicte d it s accessibility ,  regardles s o f  feature-type . 

Thu s relevance ,  rathe r  tha n th e given-ne w manipulation , 

determine s featur e accessibilit y  an d ca n explai n th e phras e 

featur e priority . 

Figure 1: Mean response time by condition. Experiment 1. 

•  N  o u n-releva n t P hrase-relevan t 

2250 -, -

2200 

2 15 0 - -

2 10 0 - -

H 205 0 -

200 0 - -

1950 - -

1900 
N o u n feature s P hras e feature s 

Figur e 2 :  M e a n accurac y rat e b y condition .  Exper imen t  1 . 

90 - r 

N o u n feature s Phras e feature s 

E x p e r i m e n t  2 

I n Experimen t  1  w e foun d powerfu l  contex t  effect s usin g 

one-paragrap h scenario s tha t  explicitl y  rendere d on e o r  an -

othe r  feature-typ e relevant .  Wou l d minima l  context s als o 
effectivel y alte r  th e accessibilit y  o f  nou n an d phras e fea -

tures ? Perhap s th e mos t  minima l  contex t  possibl e i s a  singl e 
wor d tha t  change s th e meanin g o f  a  sentence .  Th e wor d 
"even "  ma y hav e thi s effect .  T o se e how ,  conside r  thes e fou r 

sentences : 
(1 )  Peele d apple s ar e round . 
(2 )  Peele d apple s ar e white . 

(3 )  Eve n peele d apple s ar e round . 
(4 )  Eve n peele d apple s ar e white . 

Sentenc e (2 )  i s verifie d mor e quickl y an d mor e accuratel y 

tha n (1 )  (Hampto n &  Springer ,  1989 ;  Springe r  &  Murphy , 
1992) .  Fro m thi s yo u migh t  expec t  (4 )  t o b e mor e easil y 

verifie d tha n (3) .  However ,  th e additio n o f  th e wor d "even " 

may alte r  featur e accessibility .  "Even "  ma y signif y t o th e 
reade r  tha t  th e upcomin g informatio n i s somewha t  obvious . 

That  is ,  "even "  lead s th e reade r  t o expec t  'given '  informa -
tion ,  o r  informatio n tha t  i s  no t  new .  Fo r  instance ,  whe n w e 
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encounte r  th e phras e "Eve n peele d apples..." ,  w e ma y ex -

pec t  i t  t o b e complete d wit h informatio n tha t  th e combine d 

concep t  ha s i n c o m m o n wit h othe r  member s o f  th e hea d 

nou n category ,  suc h a s th e nou n featur e "round "  i n (3) . 

Completin g thi s sentenc e wit h 'new '  information ,  suc h a s 

th e phras e featur e "white "  i n (4) ,  violate s ou r  expectation s 

of  efficien t  communicatio n (cf .  Grice ,  1975) .  Thus ,  (4 )  wil l 

be difficul t  t o verify .  Experimen t  2  employ s suc h expres -

sion s t o determin e whethe r  a  minima l  contextua l  manipula -

tio n ca n replicat e th e interactio n foun d i n Experimen t  1 . 

Materials and Design 

Th e desig n wa s a  2  (sentence-type )  X  2  (feature-type ) 

within-subject s design ,  wit h respons e tim e an d accurac y o f 

verificatio n a s dependen t  measures .  Twenty-fou r  combine d 

concept s (e.g. ,  peele d apples) ,  eac h wit h on e nou n featur e 

(e.g. ,  round )  an d on e phras e featur e (e.g. ,  white) ,  wer e se -

lecte d a s experimenta l  items .  Eac h o f  thes e 4 8 experimenta l 

sentence s als o appeare d precede d b y th e wor d "even" .  Thus , 

ther e wer e 9 6 tota l  experimenta l  items .  Se e (1 )  throug h (4 ) 

abov e a s a n exampl e o f  on e o f  th e 2 4 set s o f  stimuli .  Fou r 

list s wer e create d suc h tha t  eac h lis t  containe d 6  unmodifie d 

nou n feature s (e.g. ,  (1 )  above) ,  6  even-modifie d nou n fea -

ture s (e.g. ,  (3 )  above) ,  6  unmodifie d phras e feature s (e.g. , 

(2 )  above) ,  an d 6  even-modifie d phras e feature s (e.g. ,  (4 ) 
above) .  N o combine d concep t  appeare d i n th e sam e lis t 

mor e tha n once .  I n addition ,  2 4 fals e filler  item s (e.g. ,  Pep -

peron i  pizz a i s vegetarian )  wer e randoml y intersperse d i n 
th e lists .  Hal f  o f  th e fals e fillers  bega n wit h th e wor d "even " 

(e.g. .  Eve n elevato r  button s ar e sew n on.) .  N o u n an d phras e 

feature s wer e matche d fo r  numbe r  o f  syllables . 

Participants and Procedure 

Sixtee n Princeto n Universit y undergraduate s participate d fo r 

cours e credit .  Al l  wer e nativ e America n Englis h speakers , 

and non e ha d participate d i n simila r  experiment s before . 

Sentence s wer e presente d on e a t  a  tim e i n th e cente r  o f  a 

compute r  screen ,  an d participant s indicate d whethe r  th e 

sentence s wer e tru e o r  fals e b y pressin g th e appropriat e la -

bele d key .  Eac h sentenc e wa s precede d b y a  1000m s inter -

tria l  interva l  an d a  500m s fixation  cross .  Thi s procedur e 

continue d uninterrupte d fo r  al l  4 8 sentences .  I n addition , 

participant s wer e give n 8  practic e trial s prio r  t o th e experi -

ment  proper .  Participant s wer e instructe d t o indicat e a s 

quickl y a s possibl e withou t  makin g error s whethe r  presente d 

sentence s wer e tru e o r  false .  Ite m orde r  wa s randomize d fo r 

eac h participant . 

Results and Discussion 

T wo repeate d measure s A N O V A S wer e performed ,  on e 

usin g participant s a s a  rando m facto r  (F^ )  an d on e usin g 

item s a s a  rando m facto r  (Fj) .  Respons e time s o f  les s tha n 

500ms o r  mor e tha n 5000m s (2.6 % o f  data )  wer e remove d 

fro m analyses ,  a s wer e incorrec t  response s (9.4%) .  Result s 

ar e presente d i n Tabl e 3 . 

Tabl e 3 :  M e a n respons e time s i n millisecond s (an d accu -

racy )  b y condition .  Experimen t  2 . 

Context-typ e 

Feature-typ e 

N o un featur e Phras e featur e 

Unmodifie d 

Even-modifie d 

213 7 (.89 ) 

205 2 (.95 ) 

183 5 (.93 ) 

212 4 (.85 ) 

Th e predicte d interactio n obtained :  Th e wor d "even" , 

when use d a s a  single-wor d context ,  hinder s verificatio n o f 

phras e feature s bu t  no t  nou n features .  Thi s interactio n wa s 

significan t  i n bot h respons e fime  [F ^  (1 ,  15 )  =  5.67 ,  p  =  .0 3 

and F ,  (1 ,  23 )  =  4.23 ,  p  =  .05 ]  an d accurac y [F ,  (1 ,  15 )  = 

5.16 ,  p  =  .0 4 an d F j  (1 ,  23 )  =  4.72 ,  p  =  .04] .  Se e Figure s 3 

and 4  below .  Sentence-typ e ha d a  reliabl e mai n effec t  o n 

respons e tim e i n th e ite m analysis ,  F j  (1 ,  23 )  =  5.93 ,  p  =  .02 , 

indicatin g tha t  th e wor d "even "  generall y slowe d compre -

hension .  Thi s i s no t  a t  al l  surprising ,  give n tha t  th e sentence s 

containin g "even "  ar e longe r  tha n thos e no t  containin g thi s 
additiona l  word .  Wha t  i s mor e surprisin g i s tha t  despit e th e 

fac t  tha t  thes e sentence s ar e longer ,  the y d o no t  slo w com -

prehensio n o f  nou n features .  Onl y phras e featur e verificatio n 

i s slowe d b y thi s additiona l  word .  N o othe r  mai n effec t  ap -

proache d significance ,  all p >  .15 . 

Figure 3: Mean response time by condition. Experiment 2. 

• U n m odifie d •  E  ve n -r a odifie d 

220 0 -r -
2150 -
2100 - -
205 0 
200 0 - -
1950 - -
1900 

Noun featur e P hras e featur e 

Figur e 4 :  M e a n accurac y rat e b y condition .  Experimen t  2 . 

N o un featur e Phras e featur e 

We ma y als o loo k t o th e result s o f  th e tw o unmodifie d 

condition s fo r  validatio n o f  ou r  materials .  W h e n ou r  ex -
perimenta l  item s ar e no t  modifie d b y "even" ,  nou n featur e 
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verificatio n i s slowe r  tha n phrase  featur e verification .  Thi s i s 

a simpl e replicatio n o f  th e phras e featur e priorit y (Hampto n 

& Springer ,  1989 ;  Springe r  &  Murphy ,  1992) ,  thu s indicat -

in g tha t  ou r  effec t  i n th e presen t  experimen t  i s no t  du e t o th e 

use o f  inappropriat e items .  Instead ,  i t  i s  attributabl e t o th e 

additio n o f  a  single-wor d context ,  namely ,  th e wor d "even" . 

The given-ne w conventio n doe s no t  predic t  featur e acces -

sibilit y  i n combine d concept s (Gagn e &  Murphy ,  1996) . 

Relevanc e doe s (Experimen t  1  above) .  However ,  w e d o no t 

inten d t o impl y tha t  th e given-ne w conventio n play s n o rol e 

i n featur e accessibility .  Experimen t  2  demonstrate s tha t 

violatin g th e given-ne w conventio n doe s affec t  featur e ac -

cessibility .  Th e additio n o f  th e wor d "even "  apparentl y lead s 

us no t  t o expec t  phrase  features ,  whic h ar e 'new '  informa -

tio n t o th e combine d concept .  A s a  consequence ,  phras e 
feature s ar e mor e difficul t  t o verif y i f  the y ar e precede d b y 

th e wor d "even" . 

Another ,  mor e speculative ,  clai m i s tha t  Experimen t  2  i s 

furthe r  suppor t  fo r  ou r  relevanc e hypothesis .  Th e clai m her e 

woul d b e tha t  "even "  no t  onl y lead s u s no t  t o expec t  phras e 

features ,  bu t  tha t  i t  als o consequentl y make s the m les s rele -
vant .  However ,  mor e wor k need s t o b e don e t o determin e 

whethe r  th e effec t  o f  Experimen t  2  i s du e simpl y t o expec -

tancies ,  o r  i f  i t  ca n b e explaine d b y relevance . 

General Discussion 

We sugges t  tha t  relevanc e account s fo r  th e differentia l 

accessibilit y  o f  nou n an d phrase  feature s o f  combine d con -
cepts .  Phrase  feature s ar e verifie d mor e quickl y an d mor e 

accuratel y tha n nou n feature s i n th e absenc e o f  a n appropri -

at e context .  Ou r  clai m i s tha t  thi s phrase  featur e priorit y i s 
attributabl e t o a  defaul t  discours e strateg y o f  implicitl y  as -

signin g relevanc e t o th e modifie r  o f  a  combine d concept . 

Thi s defaul t  strateg y i s t o assume ,  i n accordanc e wit h 
Grice' s (1975 )  conversationa l  maxims ,  tha t  th e modifie r  o f  a 

combine d concep t  serve s a  communicativ e purpose ,  namely , 
t o ad d relevan t  informatio n abou t  th e hea d nou n concept . 

What  informatio n m a y a  modifie r  contribut e tha t  i s no t  al -
read y eviden t  i n th e hea d nou n concept ? I n short ,  th e modi -
ficatio n o f  a  concep t  provide s th e additio n o f  phras e fea -

tures .  N o w becaus e w e hav e assigne d relevanc e t o th e modi -
fier,  w e therefor e als o assig n relevanc e t o thos e phras e fea -
tures ,  resultin g i n th e phrase  featur e priority . 

I f  relevanc e i s indee d responsibl e fo r  th e phras e featur e 

priority ,  the n manipulatin g th e relevanc e o f  nou n an d phrase 
feature s shoul d affec t  th e accessibilit y  o f  thos e features . 

Explicitl y  makin g nou n feature s relevan t  shoul d overtur n th e 
defaul t  strateg y o f  assignin g relevanc e t o phras e features . 
Experimen t  1  teste d thi s hypothesis ,  usin g contex t  para -

graph s tha t  emphasize d eithe r  nou n o r  phras e features .  A s 
predicted ,  nou n feature s wer e verifie d faste r  an d mor e accu -
ratel y followin g context s relevan t  t o thos e nou n features . 
Conversely ,  phras e feature s wer e mor e accessibl e afte r  con -
text s relevan t  t o thos e phras e features . 

I n Experimen t  2  w e sough t  t o mor e subtl y demonstrat e 

thi s context -  b y feature-typ e interaction .  Instea d o f  a  length y 

context ,  w e use d a  single-wor d context .  W e suppose d tha t 

th e wor d "even" ,  whe n precedin g a  combine d concep t  (e.g. , 

"Eve n peele d apples...") ,  indicate s tha t  th e upcomin g in -

formatio n i s share d b y th e combine d concep t  an d th e hea d 

nou n i n isolation .  I n othe r  words ,  "even "  lead s th e compre -

hende r  t o expec t  nou n features ,  whic h ar e 'given '  informa -

tion ,  rathe r  tha n phras e features ,  whic h ar e 'new '  informa -

tion .  Th e predicte d interactio n di d obtain .  Thi s single-wor d 

contex t  slowe d comprehensio n o f  phras e features .  However , 

th e additio n o f  "even "  di d no t  hinde r  verificatio n o f  nou n 

features ,  despit e th e fac t  tha t  thi s single-wor d contex t  m a d e 

thos e sentence s longe r  tha n other s no t  precede d b y "even" . 

F ro m Experiment s 1  an d 2  w e conclud e tha t  th e phras e fea -

tur e priorit y i s attributabl e t o th e discours e strateg y o f  as -

signin g relevanc e t o modifier s o f  combine d concepts . 

Not e tha t  nou n feature s m a y b e considere d redundan t 

becaus e the y ar e tru e o f  bot h th e combine d concep t  an d th e 

hea d nou n categor y alone .  Fo r  instance ,  th e featur e "round " 

of  'peele d apples '  i s  redundan t  becaus e apple s i n genera l  ar e 
als o round .  Phras e features ,  o n th e contrary ,  m a y b e consid -

ere d diagnosti c becaus e the y distinguis h th e combine d con -

cep t  fro m othe r  member s o f  th e hea d nou n category .  I n othe r 
words ,  on e wa y tha t  'peele d apples '  diffe r  fro m othe r  apple s 

i s tha t  the y ar e whit e instea d o f  red . 

Hence ,  whe n combine d concept s ar e encountere d i n th e 

absenc e o f  a n informativ e context ,  phras e feature s diffe r 
fro m nou n feature s i n tw o respects :  (1 )  Wherea s phras e fea -

ture s ar e diagnostic ,  nou n feature s ar e redundant ,  an d (2 ) 

phrase  feature s ar e mor e relevan t  tha n nou n features .  Give n 
tha t  w e observ e a  phras e featur e priorit y ove r  nou n feature s 

i n th e lac k o f  a  context ,  th e questio n the n become s whethe r 

phras e feature s ar e verifie d faste r  becaus e the y ar e diagnos -
tic ,  o r  becaus e the y ar e relevant . 

Our  dat a directl y addres s thi s question .  I f  i t  i s  diagnostic -

it y tha t  produce s th e phras e featur e priority ,  the n (diagnos -
tic )  phras e feature s shoul d b e verifie d faste r  tha n (redun -

dant )  nou n features ,  regardles s o f  contextua l  relevance .  Thi s 
di d no t  happen .  Instead ,  w e foun d tha t  whe n thos e diagnos -
ti c feature s wer e m a d e irrelevant ,  the y wer e n o longe r  pref -

erentiall y  processed .  Rather ,  th e relevanc e o f  th e contex t 
determine d relativ e spee d o f  verification ,  regardles s o f  th e 
diagnosticit y o f  th e targe t  feature .  Essentially ,  phras e fea -

ture s ar e preferentiall y  processe d a s a  consequenc e o f  thei r 
relevance ,  no t  thei r  diagnosticity . 

Our  result s als o paralle l  th e notio n o f  encodin g specificit y 
(Tulvin g &  Thomson ,  1973 )  i n th e m e m o r y literature .  Recal l 

i s  facilitate d fo r  item s cue d b y feature s relevan t  t o thei r 
origina l  stud y context ,  i n compariso n t o item s cue d b y fea -

ture s irrelevan t  t o th e origina l  stud y contex t  (Anderso n & 
Ortony ,  1975 ;  Barclay ,  Bransford ,  Franks ,  McCarrell ,  & 
Nitsch ,  1974) .  Fo r  instance ,  th e contex t  fo r  th e targe t  ite m 
'piano '  concerne d eithe r  liftin g a  piano ,  fo r  whic h th e cu e 

"heavy "  wa s relevant ,  o r  tunin g a  piano ,  fo r  whic h th e cu e 
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"nic e sound "  wa s relevant .  Cue s relevan t  t o th e stud y con -

tex t  wer e mor e effectiv e tha n cue s tha t  wer e no t  relevant . 

That  is ,  "heavy "  wa s a  bette r  cu e fo r  'piano '  afte r  th e liftin g 

contex t  tha n afte r  th e tunin g context ,  whil e "nic e sound "  wa s 

a mor e effectiv e cu e followin g th e tunin g contex t  tha n th e 

liftin g context . 

We ma y thu s fram e ou r  result s a s a  specia l  cas e o f  en -

codin g specificity .  W h e n combine d concept s appea r  i n iso -

latio n o r  i n unconstrainin g contexts ,  phras e feature s ar e veri -

fied  prio r  t o nou n feature s a s a  resul t  o f  th e assumptio n o f 

relevanc e describe d above .  However ,  whe n combine d con -

cept s appea r  i n context s fo r  whic h on e featur e o r  anothe r  i s 

sufficientl y relevant ,  peopl e n o longe r  mak e thi s defaul t  as -

sumption ,  bu t  instea d selectivel y encod e thos e feature s tha t 

ar e relevan t  i n th e context .  I n thi s way ,  th e defaul t  phras e 

featur e priorit y ma y b e overturned ,  a s th e differentia l  acces -

sibilit y  o f  nou n an d phras e feature s i s governe d b y contex -

tua l  relevance . 
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