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Abstrac t 

Information acquired early in life is processed faster than information acquired late in life. Moore and Valentine (1998) report naming 
celebrities '  face s follow s th e sam e patter n o f  results .  Thi s i s problemati c fo r  th e accoun t  o f  ag e o f  acquisitio n (AoA )  base d o n 
languag e developmen t  becaus e knowledg e o f  celebritie s i s acquire d afte r  earl y representation s ar e forme d i n th e phonologica l  lexicon . 
Also ,  th e effect s o f  A o A i n lexica l  decisio n task s (LDT )  ar e assume d t o b e th e resul t  o f  automati c activatio n o f  phonolog y fro m th e 
printe d word .  Suc h a n accoun t  woul d predic t  nul l  effect s o f  A o A o n fac e processin g task s no t  requirin g nam e productio n (i.e .  name s 
ar e no t  automaticall y accessed ,  Valendne ,  Holli s &  Moore ,  1998) .  Significan t  effect s o f  A o A wer e establishe d i n thre e Experiments : 
readin g alou d printe d names ,  makin g familiarit y decision s t o celebrities '  name s an d faces .  I t  i s  argue d tha t  tempora l  orde r  o f 
acquisitio n rathe r  tha n ag e o f  acquisitio n ma y b e th e chie f  determinan t  o f  processin g speed . 

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

A numbe r  o f  studie s repor t  faste r  namin g fo r  picture s wit h 
hig h frequenc y name s lik e 'chair '  tha n fo r  lo w frequency 
names lik e metronome '  (e.g .  Oldfiel d &  Wingfield ,  1964 ; 
Jeschenia k &  Levelt ,  1994) .  Hig h frequency  word s ar e 
judge d t o b e Englis h word s faste r  tha n lo w frequency  word s 
and ar e als o rea d alou d faste r  (e.g .  Gerhan d &  Barry ,  1998) . 
Thes e effect s influenc e th e desig n o f  curren t  model s o f 
lexica l  processing ,  wit h th e mechanis m postulate d a s greate r 
connectio n strength s betwee n level s o f  representation s fo r 
frequently  encountere d item s tha n fo r  les s frequently 
encountere d items .  Thi s i s  especiall y pertinen t  t o 
connectionis t  models ,  fo r  exampl e backwar d erro r 
propagatio n ca n simulat e wor d frequency  ( W F )  effect s o n 
wor d namin g an d lexica l  decisio n task s (LTD) .  Interactiv e 
activatio n an d competitio n architecture s (lAC )  ca n simulat e 
WF effect s o n pictur e namin g (e.g .  Humphreys ,  Lamot e & 
Lloyd-Jones ,  1995) .  However ,  i t  ha s bee n demonstrate d tha t 
th e ag e a t  whic h a  wor d wa s firs t  learne d i s a  powerfu l 
determinan t  o f  processin g speed .  A  controvers y ove r 
whethe r  W F o r  ag e o f  acquisitio n (AoA )  i s  th e importan t 
processin g determinan t  aros e becaus e hig h inter-correlation s 
exis t  betwee n W F an d A o A ,  an d becaus e mos t  W F studie s 
di d no t  contro l  fo r  A o A . 

Carroll and White (1973a) reanalysed Oldfield and 
Wingfield' s dat a an d include d A o A a s a  variable ,  the y repor t 
tha t  th e ag e a t  whic h objec t  name s wer e acquire d wa s th e 
chie f  determinan t  o f  namin g speed .  The y argue d tha t 
measure s o f  W F onl y predicte d namin g latenc y t o th e exten t 
tha t  the y reflec t  A o A .  Furthermore ,  whe n th e correlatio n 
betwee n W F an d A o A wa s take n int o account ,  W F playe d 
no independen t  role .  Thes e findings  hav e bee n replicate d 
many time s (e.g .  Morrison ,  Elli s &  Quinlan ,  1992) . 

An effect of AoA, but not of written WF was apparent for 
wor d namin g speed .  Bot h spoke n W F an d A o A exerte d 
independen t  effect s i n a  L D T (e.g .  Gerhan d &  Barry , 
submitted) .  However ,  A o A alon e affect s auditor y lexica l 
decision s (Turner ,  Valentin e &  Ellis ,  1998) .  Th e effect s o f 

A o A i n objec t  an d wor d processin g task s hav e bee n locate d 
at  th e stag e o f  lexica l  retrieva l  (e.g .  Elli s &  Morrison ,  1998) . 
Consisten t  wit h thes e findings,  Moor e an d Valentin e (1998 ) 
repor t  tha t  early-acquire d celebrities '  face s ar e name d faste r 
tha n late-acquire d faces .  Thes e effect s wer e interprete d i n 
term s o f  a  functiona l  mode l  o f  fac e recognitio n (e.g .  Bruc e 
& Young ,  1986 )  whic h evolve d a s a n analogu e o f  th e 
logoge n mode l  o f  objec t  recognition . 

The phonological completeness hypothesis (Brown & 
Watson ,  1987 )  assume s tha t  A o A effect s aris e from 
phonologica l  representation s establishe d durin g languag e 
development .  Earl y learne d word s ar e store d i n a  'mor e 
complet e form '  durin g languag e acquisition .  A  functionall y 
differen t  mechanis m occur s fo r  late-acquire d words ,  whic h 
ar e store d i n a  les s complet e for m an d requir e re-assembl y 
fo r  production .  Thi s accoun t  o f  A o A i s  consisten t  wit h a 
primar y locu s a t  th e leve l  o f  phonologica l  representations . 

The majority of studies support a single locus for AoA 
effect s a t  th e leve l  o f  speec h output .  Accordin g t o Levelt' s 
(1989 )  mode l  o f  lexicalization ,  tw o pre-articulator y 
processin g stage s fo r  lexica l  acces s exist .  Th e first  stag e o f 
activatio n i s  retrieva l  o f  a n abstrac t  representatio n o f 
semanti c an d syntacti c informatio n (o r  l emm a selection) . 
Th e secon d stag e involve s activatio n o f  th e word' s 
phonologica l  representatio n (o r  lexem e activation) ,  tha t  wil l 
initiat e articulator y encoding .  I f  indee d A o A effect s ar e 
locate d a t  speec h output ,  thi s mode l  allow s fo r  thre e possibl e 
loci :  l emm a selection ,  link s betwee n lemm a an d lexeme s o r 
lexem e selection .  Base d o n a n interactio n betwee n th e 
effect s o f  W F an d A o A ,  establishe d i n a  repetitio n primin g 
paradigm ,  Barry ,  Morriso n &  Elli s  (1997 )  propos e th e locu s 
of  A o A t o b e a t  th e lexeme .  Thi s locu s wa s als o propose d 
fo r  th e effect s o f  W F (Jeschenia k &  Levelt ,  1994) ,  bu t  a s 
A o A wa s no t  include d i n tha t  study ,  i t  i s  possibl e tha t  th e 
effect s o f  W F an d A o A wer e confounded . 

However, a single locus for AoA effects is not universally 
supported ,  Yamazaki ,  Ellis ,  Morriso n an d Lambo n Ralp h 
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(1997 )  repor t  tha t  th e readin g spee d o f  Japanes e Kanj i 
character s wa s affecte d b y th e ag e a t  whic h word s entere d 
th e spoke n vocabular y an d th e ag e tha t  childre n lear n th e 
wrine n characters .  Yamazak i  e t  al .  argue  tha t  A o A affect s 
th e qualit y o f  lexica l  representation s i n th e speec h outpu t 
an d visua l  inpu t  lexicons ,  requirin g a t  leas t  tw o loc i  o f  A o A . 

Moore and Valentine (1998) explored AoA effects on 
namin g famou s faces .  The y repor t  consistentl y faste r  namin g 
fo r  early-acquire d celebritie s (acquire d betwee n 6  &  1 2 
years )  tha n late-acquire d celebritie s (acquire d afte r  1 8 
years) .  Thei r  stud y showe d tha t  familiarit y wit h celebritie s 
was th e majo r  predicto r  o f  namin g speed .  Th e instruction s 
fo r  rate d familiarit y explicitl y  require d rating s t o reflec t  th e 
number  o f  time s a  celebrit y ha d bee n encountere d (i n th e 
media ,  etc. )  an d wa s interprete d a s a n explici t  measur e o f 
accumulate d (lifetime's )  frequency  o f  encounter .  However , 
A o A significantl y influence d namin g spee d (whe n matche d 
on familiarit y  ratings) .  Whil e thes e effect s ar e consisten t 
wit h a  locu s a t  th e phonologica l  outpu t  level .  I t  i s 
implausibl e tha t  the y ar e explicabl e i n ter m o f  languag e 
development ,  becaus e early-acquire d celebritie s wer e rate d 
as acquire d betwee n 6  an d 1 2 year s o f  age .  I n contrast ,  th e 
majorit y o f  early-acquire d objec t  name s ar e acquire d 
betwee n 2  an d 6  year s o f  age . 

A developmental view of language specificity currently 
propose s tha t  infant s ar e innatel y equippe d t o proces s th e 
tone ,  stress ,  vowe l  length ,  etc .  o f  an y language .  Infant s 
become attune d t o th e phonemi c contrast s i n thei r  linguisti c 
environmen t  durin g th e firs t  yea r  o f  lif e (Werker ,  1994) . 
Once established ,  thes e representation s ar e use d t o discove r 
regularitie s i n speech ,  fo r  exampl e b y nin e month s o f  ag e 
infant s sho w a  'preference '  fo r  listenin g t o word s rathe r  tha n 
non-word s (Juscyk ,  Cutle r  &  Redanz ,  1993) .  Infant s als o 
sho w a  'preference '  fo r  listenin g t o phonem e structure s 
conformin g t o thei r  o w n languag e (Juscy k &  Aslin ,  1995) , 
implyin g tha t  infant s us e languag e regularitie s t o hypothesis e 
wor d boundarie s i n speec h streams .  Thirteen-mont h ol d 
infant s ca n lear n nove l  word s fro m a s fe w a s nin e 
presentations ,  suggestin g tha t  a  powerfu l  learnin g 
mechanis m fo r  formin g object-labe l  association s alread y 
exist s (Woodward ,  M a r k m a n &  Fitzsimmons ,  1994) .  B y 
aroun d eightee n month s o f  ag e a  'spurt '  o f  languag e 
comprehensio n an d ofte n productio n (Goldfiel d &  Reznick , 
1992 )  suggest s th e triggerin g o f  a  ne w principl e o f 
organisatio n int o th e child' s understandin g o f  th e object-to -
labe l  relationship .  Thes e feature s ar e consisten t  wit h A o A 
effect s resultin g from a  'critical '  perio d o f  languag e 
development ,  an d a  locu s fo r  A o A effect s t o b e a t  th e 
phonologica l  outpu t  level .  Als o i t  migh t  b e predicte d tha t 
representatio n o f  phonologica l  inpu t  migh t  als o b e a  locu s 
fo r  A o A effects ,  whic h i s supporte d b y th e effect s o f  A o A o n 
auditor y L D T s (Turne r  e t  al ,  1998) .  Furthermore ,  languag e 
developmen t  ma y explai n th e absenc e o f  A o A effect s o n 
semanti c classificatio n task s (e.g .  natura l  o r  man-made , 
Morriso n e t  al. ,  1992) .  Thi s i s because ,  th e stres s occur s fo r 
association s betwee n a n object' s appearanc e an d it s name . 
The acquisitio n o f  superordinat e categorie s fo r  object s 
woul d occu r  afte r  th e formatio n o f  object-to-labe l 
associations . 

Th e completenes s hypothesi s argue s tha t  A o A effect s aris e 
from  th e developmen t  o f  phonologica l  representations . 
Alternatively ,  w e argu e tha t  thes e effect s aris e fro m th e 
orde r  i n whic h informatio n i s acquired .  Furthermore ,  w e 
argue  tha t  a  critica l  perio d o f  languag e developmen t  canno t 
accoun t  fo r  th e effect s o f  A o A establishe d i n fac e naming . 
We propos e tha t  a n explanatio n o f  tempora l  orde r  o f 
acquisitio n i s supporte d b y dat a from  th e neuropsychologica l 
literature .  Fo r  example ,  SS ,  a  6 5 year-ol d m a n sufferin g 
from  organi c amnesia ,  evince d a n effec t  o f  orde r  o f 
acquisitio n (Verfaellie ,  Croc e &  Milberg ,  1995) .  Item s wer e 
word s o r  concepts ,  fo r  whic h entr y int o th e Englis h languag e 
wer e date d int o hemi-decades .  Pre-morbi d item s entere d th e 
languag e betwee n 192 0 t o 1970 ,  pos t  morbi d item s betwee n 
197 1 an d 1990 .  S S could  recal l  an d recognis e th e meanin g 
of  nove l  word s acquire d betwee n 197 0 an d 198 0 
significantl y bette r  tha n word s acquire d i n th e 1980s , 
althoug h bot h ha d entere d th e genera l  vocabular y afte r  th e 
onse t  o f  hi s amnesia .  S S di d recognis e a  fe w o f  th e 1980' s 
items ,  bu t  thes e wer e ne w combination s o f  ol d word s (e.g . 
sun-block) .  Contro l  subject s als o showe d a  non-significan t 
effec t  o f  orde r  o n wor d recall . 

Patient WK, (56 year old) a man with a person-naming 
defici t  (Shallic e &  Kartsounis ,  1993 )  coul d n a m e highl y 
familia r  personalitie s famou s 2 0 year s ag o o r  more ,  e.g . 
Harol d Wilso n (Britis h prim e ministe r  twic e betwee n 196 4 
t o 1976 )  bu t  no t  Margare t  Thatche r  (contemporar y Britis h 
prim e minister) .  H e could  nam e historica l  personalitie s bu t 
not  contemporar y medi a personalities .  However ,  th e effec t 
of  tempora l  orde r  wa s no t  specifi c  t o peoples '  names ,  bu t 
generalise d t o namin g from  definition s o f  word s tha t  entere d 
th e vocabular y ove r  th e pas t  2 0 year s (e.g .  " A devic e use d t o 
recor d T V programme s s o tha t  on e ca n se e the m a t  a  late r 
date "  -  video) . 

We propose that the face naming, developmental and 
neuropsychologica l  literatur e m a y offe r  convergin g suppor t 
fo r  a n effec t  o f  tempora l  orde r  o f  acquisition .  T o understan d 
th e mechanism(s )  givin g ris e t o ag e o r  orde r  effect s i t  i s 
necessar y t o explor e thes e effect s i n a  domai n wher e item s 
ar e acquire d afte r  th e perio d o f  languag e development . 
Therefore ,  processin g famou s face s an d name s provide s a n 
idea l  domai n t o determin e whethe r  thes e effect s ar e specifi c 
t o languag e acquisition .  Recognitio n o f  famou s face s an d 
names i s particularl y suitabl e becaus e curren t  m a n y theorie s 
of  fac e an d nam e processin g wer e develope d b y analog y t o 
theorie s o f  objec t  an d visua l  wor d recognition .  Th e sam e 
hierarch y o f  representation s ar e assume d fo r  namin g bot h 
face s an d objects .  Initiall y  visua l  representatio n o f  th e 
stimulu s ar e activate d (objec t  o r  fac e recognitio n units ) 
befor e acces s t o semanti c o r  identity-specifi c  semanti c 
information ;  finall y representation s o f  th e nam e ar e activate d 
(Bruc e &  Young ,  1986) .  Th e majo r  differenc e betwee n 
objec t  recognitio n an d fac e recognitio n i s th e assumptio n 
tha t  acces s t o semanti c informatio n abou t  peopl e an d thei r 
names i s achieve d vi a a  Perso n Identit y N o d e o r  P I N (e.g . 
Burton ,  Bruc e &  Johnson ,  1990) .  PIN s pla y th e rol e o f  toke n 
marker s i n memor y (denotin g a n individual) ,  an d ar e 
assume d t o b e th e critica l  differenc e betwee n processin g 
prope r  nam e stimul i  (e.g .  celebrities ,  landmar k names )  an d 
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c o m m on nam e stimul i  (e.g .  word s &  objects) . 

Having established a robust effect of AoA in face naming 
paradigm s (Moor e &  Valentine ,  1998 )  th e sam e item s 
(matche d o n variable s othe r  tha n A o A )  ar e use d i n th e 
experiment s reporte d below .  I n Experimen t  1  printe d name s 
wer e rea d alou d (analogou s t o wor d reading) .  Experiment s 2 
and 3  repor t  fac e an d nam e familiarit y decisio n task s tha t  d o 
not  requir e a  spoke n response .  A  speec h outpu t  locu s woul d 
predic t  a n advantag e fo r  readin g early-acquire d names . 
Automati c activatio n o f  th e phonologica l  outpu t  lexico n ma y 
predic t  an d effec t  o f  A o A fo r  familiarit y decision s t o printe d 
names,  bu t  no t  fo r  familiarit y decision s t o faces . 

Methodology. 
Thes e detail s pertai n t o al l  o f  th e reporte d experiments .  Th e 
same critica l  item s wer e use d i n each  experimen t  becaus e 
A o A effect s wer e establishe d from  thes e item s an d th e 
selectio n validate d b y pos t  ho c rating s (Moor e &  Valentine , 
1998) .  Th e tw o group s o f  celebritie s di d no t  diffe r 
significantl y on :  rate d familiarit y (al l  wer e highl y familiar) ; 
facia l  distinctiveness ;  surnam e frequency;  initia l  phonemi c 
power ,  name-lette r  an d phonem e length .  Th e group s differe d 
i n rating s o f  A o A (earl y vs .  late )  i n a  on e taile d Mes t  (f(48 ) 
= 10.20 ,  pK.OOOl) .  Pos t  ho c rating s wer e collecte d afte r 
eac h experimen t  t o chec k th e validit y o f  thos e ratings . 

Images of celebrities and filler faces were created by 
scannin g up-to-date ,  qualit y photograph s o r  b y capturin g 
vide o stills .  Image s wer e monochromati c (25 6 x  25 6 pixel s 
i n size )  an d displaye d a t  a  resolutio n o f  64 0 x  48 0 o n a  1 4 
inc h screen ,  usin g 1 6 gre y levels .  Image s wer e edite d t o 
obscur e backgroun d an d clothin g an d displaye d individuall y 
i n th e centr e o f  a  P C screen .  Writte n name s wer e displaye d 
individuall y i n uppercas e Genev a fon t  (2 0 point) . 

Each Experiment employed 24 UK university students 
betwee n th e age s o f  1 8 an d 25 ,  w h o ha d spen t  th e first  1 8 
year s o f  lif e i n th e U K .  The y participate d i n on e experimen t 
onl y an d wer e pai d fo r  thei r  time . 

There was one independent variable AoA with two levels 
(earl y vs .  late) .  Analyse s wer e performe d b y relate d (t j 
participants )  an d independen t  (t 2 items )  t  tests .  Th e 
dependan t  variabl e i s latenc y o f  response . 

Apparatus and Procedure. MEL software (Schneider, 
1988 )  controlle d th e ratin g task s an d experiments , 
randomise d stimul i  fo r  presentatio n an d recorde d respons e 
latencie s (wit h millisecon d accuracy) .  Te n practic e stimul i 
(no t  experimenta l  item s o r  analysed )  precede d th e 
experiments .  Participant s focuse d o n a  centralise d fixatio n 
poin t  fo r  25 0 ms .  th e scree n cleared ,  a  ton e sounde d 
followe d b y a  25 0 ms .  interva l  befor e th e stimul i  appeare d 
(nam e o r  face) .  Participants '  respons e (vi a a  hand-hel d 
respons e bo x o r  b y voice-ke y connecte d t o a  compute r  port ) 
ende d th e displa y an d logge d decisio n latencies . 

Post Hoc Stimulus Ratings: Following each experiment, 
participant s gav e rating s o f  th e stimuli .  Th e instruction s 
emphasise d tha t  persona l  opinio n wa s th e importan t  factor . 

Participant s wer e give n a s muc h tim e a s required .  Rating s 
wer e entere d int o th e compute r  b y pressin g th e space-ba r  t o 
see th e appropriat e respons e scale ,  thi s remaine d o n th e 
scree n unti l  th e scor e wa s confirmed .  Th e rating s too k 
approximatel y 2 5 minutes . 

Familiarity: The instructions stressed that ratings should 
reflec t  ho w man y times ,  prio r  t o th e experiment ,  eac h 
celebrit y ha d bee n encountered ,  o n TV ,  i n films,  etc. ,  an d 
coul d b e regarde d a s a  measur e o f  cumulativ e frequency  o f 
lifetim e encounters .  Rating s wer e mad e o n a  7  poin t  scal e ( 1 
= unknow n t o 7  =  ver y familiar) . 

Distinctiveness: These ratings were made to faces following 
Experimen t  3  only .  Participant s wer e instructe d t o imagin e 
tha t  the y ha d no t  see n th e face s befor e an d ignor e previou s 
knowledg e o f  characteristic s othe r  tha n thos e apparen t  i n 
th e image s (e.g .  height ,  hai r  colour ,  etc.) .  The y wer e t o 
imagin e ho w eas y identificatio n woul d b e i f  the y wer e sen t 
t o mee t  each  celebrit y i n a  crowde d railwa y station .  A  scor e 
of  1  shoul d b e give n fo r  face s tha t  woul d b e har d t o spo t 
(typica l  faces) ,  a  scor e o f  6  fo r  eas y t o spo t  face s 
(distinctive) .  Rating s wer e mad e o n a  6  poin t  scal e a s 
'unknown '  woul d b e inappropriate . 

Age of Acquisition: Participants estimated when they first 
became awar e o f  eac h celebrity .  Rating s wer e mad e o n a  7 
poin t  scal e wher e 1  =  unknown ;  tw o fo r  celebritie s firs t 
acquire d unde r  3  years ;  three ,  fo r  a  celebrit y acquire d unde r 
6 years ;  four ,  a  celebrit y acquire d unde r  9  years ;  five,  a 
celebrit y acquire d unde r  1 2 years ;  six ,  acquire d unde r  1 8 
year s an d seven ,  acquire d ove r  1 8 years . 

Experiment 1: Reading Celebrities Names. 

Participant s ( 9 male s &  1 3 females ;  mea n ag e =  19.9 6 years , 
s.d .  =  1.23 )  rea d 5 0 famou s name s a s quickl y an d 
accuratel y a s possible .  Spoke n response s triggere d a  voic e 
ke y an d latencie s wer e recorded .  Th e tas k too k 1 5 minutes . 

Results and Discussion 
Incorrec t  response s wer e remove d (92 )  an d mea n score s 
derive d (R T =  563ms ,  s.d .  =  117 ;  accurac y =  23.08 ;  s.d .  = 
1.98) .  Significantl y faste r  readin g time s occurre d fo r  early -
acquire d (mea n =  551ms ,  s.d .  =  111 )  tha n late-acquire d 
celebrities '  name s (mea n =  575ms ,  s.d .  =  123 )  b y 
participant s (r7(23)=35.30 ,  p<.0001 )  an d approache d 
significanc e b y item s (̂ 2(48) = 1.44 ,  p<.08) . 

The post hoc ratings confirmed the validity of selected 
stimuli .  Th e difference s betwee n rate d familiarit y (earl y = 
5.1 4 (s.d .  =  .69 )  vs .  lat e =  5.3 2 (s.d .  =  .63) )  wa s no t 
significant .  Th e differenc e betwee n rate d A o A (earl y 4.0 3 
(s.d .  =  .75 )  vs .  lat e =  6.2 0 (s.d .  =  45 )  wa s significan t 
(f(48)=9.88 ,  p<.00\) .  Thes e A o A effect s ar e analogou s t o 
th e A o A effect s fo r  readin g word s alou d (e.g .  Gerhan d & 
Barry ,  1998) . 

Experiment 2 Name Familiarity Decision Task. 

Effect s o f  A o A i n L D T s ar e assume d t o occu r  becaus e 
visua l  wor d recognitio n automaticall y activate s th e 
phonolog y o f  th e wor d (e.g .  Morriso n &  Elli s  1995) . 
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Familiarit y decision s ar e base d o n activatio n o f  th e PINs . 
An effec t  o f  A o A o n familiarit y decision s t o printe d name s 
i s predicted ,  onl y i f  i t  i s  assume d tha t  phonolog y i s 
automaticall y activate d fro m a  printe d name . 

Participants (12 males & 12 females; mean age = 19.38 
years ,  s.d .  =  1.44 )  wer e aske d t o decid e a s quickl y an d 
accuratel y a s possibl e whethe r  eac h o f  10 0 printe d wer e 
famou s o r  no t  (5 0 celebritie s &  5 0 unknow n names) .  "YES " 
(famous )  o r  " N O "  (no t  famous )  button s wer e presse d o n a 
respons e box .  Thi s tas k too k approximatel y 1 0 minutes . 

Results and Discussion 
Incorrec t  response s wer e remove d (91 )  an d mea n score s 
derive d (R T =  646ms ,  s.d .  =  100 ;  accurac y =  23.10 ;  s.d .  = 
1.80) .  Significantl y faste r  familiarit y decision s wer e mad e t o 
early-acquire d (mea n =  630ms ,  s.d .  =  100 )  tha n t o late -
acquire d celebrities '  name s (mea n =  662ms ,  s.d .  =  100) ,  b y 
participant s (f7(23)=3.09 ,  p<.Ol )  an d approache d 
significanc e b y item s (f2(48)=1.39 ,  p<.08) .  Participant s wer e 
faste r  t o mak e a  familiarit y decisio n t o famou s name s rate d 
as early-acquire d tha n t o late-acquire d names . 

Post hoc ratings of printed names confirmed the groups' 
validity .  The y significantl y differe d o n measure s o f  A o A 
(earl y =  4.2 3 (s.d .  =  .58 )  vs .  lat e =  6.01 ,  (s.d .  =  .35)) , 
f(48)=12.09 ,  p<.01 .  Familiarit y rating s di d no t  significantl y 
diffe r  (earl y =  5.6 8 (s.d .  =  .50 )  vs .  lat e =  5.81 ,  (s.d .  =  .59)) . 

It is possible that automatic activation of phonology (e.g. 
Gerhan d &  Barry ,  1998 )  o r  dua l  loc i  (a t  inpu t  an d output ) 
(Yamazaki ,  e t  ai ,  1997 )  coul d explai n thes e effect s o f  A o A . 

Experiment 3: Face Familiarity Decision Task. 

Bruc e (1983 )  develope d th e fac e familiarit y tas k a s a n 
analogu e o f  th e L D T .  B y extensio n w e argu e tha t  a n effec t 
of  A o A i n fac e familiarit y woul d b e analogou s t o tha t 
establishe d fo r  L D T becaus e activatio n o f  a  store d 
representatio n i s required .  Fac e familiarit y decision s ar e 
assumed t o b e base d o n activatio n o f  th e PIN s (Burton ,  e t 
ai ,  1990 )  an d d o no t  requir e phonology .  Automati c 
activatio n o f  th e phonolog y o f  a  person' s nam e fro m seein g 
thei r  fac e i s mos t  unlikely ,  namin g difficultie s ar e wel l 
documente d (e.g .  Bredart ,  1996) .  Also ,  Valentin e e t  al . 
(1998 )  showe d tha t  fac e namin g significantl y prime d a 
subsequen t  nam e familiarit y decision ,  bu t  a  fac e familiarit y 
decisio n di d no t  prim e a  nam e familiarit y decision .  Thi s 
resul t  demonstrate s tha t  name s ar e no t  automaticall y 
activate d b y a  fac e familiarit y decision .  Therefore ,  a n effec t 
of  A o A i s no t  predicte d fo r  familiarit y decision s t o face s b y 
al l  o f  th e theoretica l  accounts . 

Participants (7 males & 17 females; mean age = 22.46 
years ,  s.d .  =  1.80 )  wer e aske d t o decid e a s quickl y an d 
accuratel y a s possibl e whethe r  eac h o f  10 0 face s wer e 
famou s o r  no t  (5 0 celebritie s &  5 0 unknow n faces) .  " Y E S " 
(famous )  o r  " N O "  (no t  famous )  button s wer e presse d o n a 
hand hel d respons e box .  Thi s tas k laste d 1 0 minutes . 

Results and Discussion 
Response s error s wer e remove d (125 )  mea n score s an d 

derive d (R T =  662ms ,  s.d .  =  81 ;  accurac y =  22.40 ,  s.d .  = 
2.31) .  Significantl y faste r  familiarit y decision s wer e mad e 
fo r  early-acquire d celebrities '  face s (mea n =  642ms ,  s.d .  = 
86 )  tha n fo r  late-acquire d celebrities '  face s (mea n =  682ms , 
s.d .  =  76 )  r7(23)=6.29 ,  /7<.0001 ;  /2(48)=1.72 ,  p<.05 . 

Analyses of post hoc ratings confirmed the selection of 
items .  Th e difference s betwee n rate d familiarit y (earl y = 
5.8 5 (s.d .  =  .63 )  vs .  lat e =  5.6 5 (s.d .  =  .41) )  an d 
distinctivenes s (earl y =  3.8 1 (s.d .  =  1 )  vs .  lat e =  3.3 5 (s.d .  = 
.86) )  wer e no t  significant .  Th e differenc e betwee n rate d 
A o A (earl y 4.5 1 (s.d .  =  .61 )  vs .  lat e =  6.0 5 (s.d .  =  34) )  wa s 
significan t  r(48)=10.20,/7<.0001 . 

As the result of Experiment 3 is difficult to reconcile with 
existin g account s o f  A o A a  replicatio n stud y wa s conducte d 
t o th e sam e result .  Significantl y faste r  familiarit y decision s 
wer e mad e t o early-acquire d celebrities '  face s (mea n = 
753ms,  s.d .  =  162 )  tha n late-acquire d (mea n =  825ms ,  s.d .  = 
135 )  celebrities '  face s (r7(22)=3.01 ,  p<.Ol ;  t2(4S)=l.ll , 
p<.04) . 

This result is inconsistent with a single locus of AoA in 
fac e namin g a t  th e leve l  o f  nam e retrieva l  a s n o voca l 
response s wer e made .  Automati c activatio n o f  phonolog y 
fro m a  fac e t o a  nam e i s untenabl e (Valentine ,  e t  al ,  1998) . 
Take n togethe r  thes e dat a sugges t  a  locu s fo r  A o A effect s i n 
processin g face s a t  o r  befor e th e PINs . 

General Discussion. 

Thes e Experiment s us e th e sam e celebritie s fo r  w h o m a n 
effec t  o f  A o A occurre d i n fac e namin g (Moor e &  Valentine , 
1998) .  Th e effec t  i s  n o w establishe d o n task s o f  readin g 
alou d printe d name s an d o n fac e an d nam e familiarit y 
decisions .  Celebritie s rate d a s early-acquire d wer e processe d 
significantl y faste r  tha n late-acquire d celebrities . 

Early-acquired celebrities' names were read faster than 
late-acquire d name s (analogou s t o readin g printe d word s 
aloud ,  (e.g .  Gerhan d &  Barry ,  1998) .  I t  ha s bee n argue d tha t 
A o A effect s hav e a  singl e locu s a t  th e phonologica l  outpu t 
lexicon .  A n effec t  o f  A o A fo r  lexica l  decisio n wa s attribute d 
t o automati c activatio n o f  phonolog y fro m visua l  wor d 
recognitio n (Morriso n &  Elli s  1995 ;  Gerhan d &  Barry , 
submitted) .  A  singl e locu s a t  thi s leve l  m a y accoun t  fo r  A o A 
effect s o n celebrities '  printe d names ,  bu t  i t  i s  untenabl e fo r 
th e effect s o f  A o A establishe d fo r  fac e familiarit y decisions . 
Experimen t  3  (an d replication )  show s tha t  a  singl e locu s a t  a 
phonologica l  leve l  fo r  al l  A o A effect s ca n n o longe r  b e 
maintained .  Th e effec t  o n fac e familiarit y decision s requir e a 
locu s at ,  o r  befor e th e PINs ,  becaus e familiarit y decision s 
ar e assume d t o b e cause d b y activatio n o f  th e PIN s (Burto n 
et  ai ,  1990) .  Valentine ,  e t  al .  (1998 )  demonstrate d a  fac e 
familiarit y decisio n doe s no t  automaticall y activat e a 
phonologica l  representatio n o f  th e name .  Therefore , 
automati c activatio n o f  phonolog y fro m fac e familiarit y 
decision s i s implausible .  I t  i s  possibl e tha t  representation s o f 
al l  familia r  words ,  face s o r  object s ar e organise d i n a  wa y 
tha t  produce s a n effec t  o f  A o A ,  includin g th e representatio n 
of  lexica l  item s i n th e semanti c lexicon . 
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As ye t  ther e i s insufficien t  convergin g evidenc e t o enabl e 
specifi c  loc i  o f  A o A t o b e identified .  Thi s tas k ma y b e prov e 
t o b e a s difficul t  a s identifyin g th e loc i  o f  W F effects . 
However ,  thre e conclusion s ca n b e drawn .  First ,  a  singl e 
locu s i s n o longe r  adequat e t o accoun t  fo r  A o A effects . 
Second ,  A o A effect s ar e widespread .  Third ,  A o A m a y 
reflec t  a  genera l  propert y o f  th e menta l  representatio n o f 
perceptua l  an d lexica l  information .  A g e o f  acquisitio n ma y 
be a  featur e o f  th e representatio n o f  informatio n whil e W F 
m ay reflec t  th e strengt h o f  connections .  Th e challeng e fo r 
any cognitiv e mode l  i s t o accoun t  fo r  th e effect s o f  A o A a s 
wel l  a s frequency .  O n e suc h challeng e i s t o accoun t  fo r  a n 
effec t  o f  A o A i n th e absenc e o f  a n effec t  o f  W F o n auditor y 
lexica l  decisio n (Turne r  etai ,  1998) . 

It is obvious that, even when familiarity is controlled, age 
or  orde r  o f  acquisitio n significand y affect s processin g o f 
celebrities '  face s an d names ,  an d i n varyin g degrees ,  lexica l 
and objec t  processin g task s too .  Equall y clea r  i s tha t 
frequenc y o f  encounte r  (an d especiall y spoke n frequency ) 
affect s ver y simila r  processin g tasks .  However , 
connectionis t  model s fai l  t o accoun t  fo r  bot h o f  thes e 
influences .  Th e effect s o f  A o A presen t  seriou s problem s fo r 
curren t  connectionis t  model s o f  cognition .  Connectionis t 
model s tha t  us e backwar d erro r  propagatio n t o lear n 
distribute d representations ,  ca n readil y mode l  th e effect s o f 
frequenc y (o r  familiarity) .  However ,  thes e network s suffe r 
fi-om  interferenc e o f  early-learne d materia l  b y subsequentl y 
acquire d material .  Therefore ,  i t  i s  no t  clea r  h o w suc h a n 
architectur e coul d mode l  a n effec t  o f  A o A .  Interactiv e 
activatio n model s o f  fac e recognitio n an d namin g d o no t 
generall y includ e a  learnin g mechanism .  Howeve r  Burto n 
(1994 )  ha s develope d a n algorith m tha t  enable s l A C model s 
t o lear n localis t  representation s o f  ne w stimuli .  I t  ca n b e 
appreciate d h o w thi s algorith m ca n mode l  th e effect s o f 
frequenc y (o r  familiarity )  b y increasin g th e weigh t  o f 
connection s betwee n nodes .  I t  i s  no t  clea r  h o w i t  coul d 
model  th e effec t  o f  A o A . 

Kohonen (1990), proposed a model based on 'self-
organisin g maps' .  Thi s typ e o f  networ k i s capabl e o f  learnin g 
t o distinguis h betwee n differen t  pattern s o f  inpu t  b y 
unsupervise d learning .  Simila r  pattern s cluste r  a t  unit s i n th e 
same area ,  wherea s dissimila r  pattern s ar e topologicall y 
distant .  Therefore ,  earl y encountere d pattern s playe d a 
prominen t  rol e i n th e organisatio n o f  inpu t  representations . 
However ,  i t  i s  no t  clea r  whethe r  thi s coul d provid e a n 
adequat e mode l  o f  bot h A o A an d cumulativ e frequency . 

The early-acquired celebrities in these studies were rated 
as acquire d m u c h late r  (betwee n 6  an d 1 2 year s o f  age )  tha n 
fo r  early-acquire d wor d an d objec t  processin g studie s 
(betwee n 2  t o 6  year s o f  age) .  Thi s differenc e i s important , 
because ,  i t  ha s bee n propose d tha t  A o A effect s resul t  fro m a 
developmenta l  proces s wher e language-specifi c  phonolog y 
i s established .  Thi s i s a n unlikel y candidat e fo r  th e effect s 
establishe d t o famou s face s an d name s becaus e thes e wer e 
acquire d afte r  th e perio d o f  languag e development .  I n 
addition ,  critica l  period s o f  languag e developmen t  canno t 
accoun t  fo r  effect s o f  tempora l  orde r  fro m cite d patien t 
studies .  Th e evidenc e fro m th e cognitive ,  developmenta l  an d 

neuropsychologica l  literatur e suppor t  tempora l  orde r  o f 
acquisition ,  whic h provide s a  plausibl e explanatio n fo r  th e 
effect s o n fac e an d nam e processing .  I t  i s  possibl e tha t  al l 
ne w pattern s o f  informatio n ar e processe d i n a 
fundamentall y differen t  wa y t o later-acquire d relate d 
material .  W e sugges t  tha t  initia l  encounter s o f  exemplar s 
fro m a  ne w clas s o f  information ,  o f  an y typ e an d a t  an y age , 
woul d trigge r  th e settin g u p o f  a  fundamenta l  organisatio n o f 
th e relevan t  information .  Late r  acquire d relate d informatio n 
woul d b e adde d ont o th e previou s materia l  bu t  woul d b e 
represente d i n a  differen t  manner ,  becaus e th e earl y 
exemplar s wer e activel y involve d i n settin g u p th e dedicate d 
system .  Suc h a  mechanis m m a y als o serv e t o clarif y th e 
specifi c  role s o f  W F an d A o A usin g tw o assumptions .  First , 
tha t  a n individual' s interactio n o f  initia l  uniqu e pattern s o f 
informatio n i s responsibl e fo r  th e set-u p o f  a  dedicate d 
processin g system .  Second ,  tha t  frequen t  exposur e o f 
appropriat e stimul i  i s  require d t o maintai n activit y o r 
connectio n strength .  W h a t  result s i s a n economica l  metho d 
fo r  dealin g wit h earl y exemplar s o f  ne w classe s o f 
information ,  becaus e a  uni t  woul d b e create d t o mee t  th e 
demands o f  processin g uniqu e pattern s o f  information .  Whe n 
representation s o f  th e sam e il k  occu r  i t  i s  incorporate d int o 
th e existin g module .  Th e set-u p o f  a  systematise d processin g 
modul e i s intuitivel y credibl e considerin g th e norma l 
tempora l  pattern s o f  informatio n acquisition .  I t  follow s tha t 
earlie r  acquire d informatio n shoul d als o b e mor e robus t  t o 
neurologica l  insult .  A  significan t  advantag e fo r  early -
acquire d informatio n wa s reporte d fo r  aphasi c patient s (e.g . 
Hirs h &  Funnell ,  1995 )  an d dysphasi c patient s (Rochfor d & 
Williams ,  1962) . 

This approach suggests some future lines of research. 
First ,  i t  suggest s tha t  i t  shoul d b e possibl e t o demonstrat e a n 
effec t  o f  orde r  fo r  an y modula r  inpu t  syste m (Fodor ,  1983) . 
Accordin g t o th e principl e o f  modularit y a  variet y o f 
cognitiv e skill s  ar e mediate d b y a  numbe r  o f  independen t 
cognitiv e processe s (e.g .  fac e recognition ,  wor d 
recognition) .  Eac h modul e perform s a  particula r  typ e o f 
processin g independen t  o f  th e activit y i n othe r  modules , 
althoug h ther e i s obviousl y communicatio n betwee n th e 
output s o f  thes e systems .  Interestingly ,  Fodo r  propose d tha t 
face s woul d b e candidate s fo r  a  modula r  processin g syste m 
(c f  Experimen t  3) .  Althoug h Fodo r  propose d tha t  modula r 
system s ar e innate ,  processin g o f  writte n languag e i s a  goo d 
exampl e o f  a  skil l  tha t  i s  onl y learn t  wit h considerabl e 
instructio n an d effort .  Nevertheless ,  ther e i s considerabl e 
evidenc e o f  modula r  organisatio n o f  readin g skills . 
Following ,  thi s lin e o f  though t  woul d sugges t  tha t  effect s o f 
A o A m a y b e foun d i n an y are a o f  highl y skille d recognitio n 
of  a  stimulu s class .  Th e change s i n representatio n tha t 
underli e th e effect s o f  A o A m a y underli e exper t  novic e 
difference s i n a  wid e rang e o f  skills . 
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