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Abstrac t 
Recognitio n o f  a n ite m fro m a  lis t  i s  typicall y 

modele d b y assumin g tha t  th e representation s 

of  th e item s ar e activate d i n paralle l  an d 

combine d o r  s u m m e d int o a  singl e measur e 

(sometime s terme d 'familiarity '  o r  'degree-of -

match' )  o n whic h a  recognitio n decisio n i s 

based .  Th e presen t  researc h ask s whethe r  extr a 

item s (lengtti) ,  o r  extr a repetition s (strength) , 

inaeas e thi s activatio n measure .  Activatio n 

was assesse d throug h examinin g hit s an d fals e 

alarm s a s th e lengt h o r  strengt h o f  w o r d 

categorie s wer e varied .  Th e us e o f  a 

categorize d lis t  insure d tha t  respons e criteri a 

wer e no t  change d acros s th e lengt h an d 

strengt h manipulations .  Th e result s d e m o n -

strate d that :  1 )  Th e activatio n doe s no t  chang e 

wit h a n increas e i n th e strengt h o f  presente d 

item s othe r  tha n th e tes t  item ;  an d 2 )  Th e 

activatio n i s  increase d b y a n inaeas e i n th e 

number  o f  presente d item s i n a  category .  Th e 

result s provid e importan t  constraint s fo r 

model s o f  m e m o r y ,  becaus e mos t  model s 

predic t  o r  assum e eithe r  tha t  activatio n grow s 

wit h bot h lengt h an d strength ,  o r  grow s wit h 

neither .  I n fact ,  th e onl y extan t  mode l  tha t  ca n 

predic t  bot h th e lengt h an d strengt h finding s i s 

th e differentiatio n versio n o f  th e S A M mode l 

(Shiffrin ,  RatcUff ,  &  Clark ,  1990) . 
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Iiutitut e fo r  th e Stud y o f  Human Capabilities ,  an d b y grant s 

NIMH 1271 7 an d AFOSR 87008 9 t o Richar d M .  Shiffrin . 

Introductio n 

The explosion of interest in memory modek 

associate d wit h th e adven t  o f  neura l  ne t  an d 

connectionis t  framework s ha s calle d int o focu s 

certai n fundamenta l  assumption s abou t 

memory representatio n an d retrieval .  Man y 

model s assum e tha t  th e resul t  o f  probin g 

memory i s th e activatio n o f  al l  o f  memory . 

Especiall y fo r  recognitio n tests ,  i t  i s  typicaU y 

assumed tha t  th e recognitio n decisio n ('old '  o r 

'new' )  i s base d o n a  singl e number ,  representin g 

tota l  activatio n (o r  'fjuniliarity' ,  o r  'degre e o f 

match') .  I n th e presen t  researc h w e as k whethe r 

activatio n i s increase d b y extr a item s adde d t o 

memory (i.e .  b y list-length )  an d whethe r 

activatio n i s inaease d b y stronge r  o r  repeate d 

item s adde d t o memor y (i.e .  b y list-strength) . 

The answer s provid e critica l  constraint s fo r 

modeler s o f  memory . 

To hel p i n understandin g th e experiment s 

and th e models ,  w e revie w briefl y th e wa y i n 

whic h performanc e i n recognitio n task s i s 

measured .  Th e subjec t  studie s a  lis t  o f  item s 

and i s the n give n item s t o judg e a s 'old '  o r 

'new' .  Response s o f  'old '  t o item s fro m th e lis t 

(targets )  ar e correc t  an d terme d 'hits' ;  respoi\se s 

of  'old '  t o ne w item s (distractors )  ar e incorrec t 

and terme d 'fals e alarms' .  Thes e dat a ar e 

usuall y relate d t o theor y i n th e followin g way : 

The subjec t  i s  assume d t o bas e th e recognitio n 

judgmen t  upo n a  measur e representin g 

'familiarity' ,  'summe d activation' ,  'degre e o f 
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match' ,  o r  som e simila r  statistic .  I t  i s  assume d 

tha t  target s hav e a  distributio n o f  familiarit y 

wit h a  somewha t  highe r  mea n tha n th e 

distributio n fo r  distractors ,  a s show n i n 

Figur e 1 .  A  give n tria l  result s i n a  sampl e fro m 

eithe r  th e targe t  o r  distracto r  distribution :  A n 

ol d respons e i s give n i f  th e sample d valu e i s 

highe r  tha n a  subject-chose n criterion .  Thus , 

th e hi t  probabilit y  i s  th e are a unde r  th e targe t 

curv e abov e th e criterion ,  an d th e fals e alar m 

probabilit y  i s  th e are a unde r  th e distracto r 

curv e abov e tha t  criterion . 

I f  a n experimenta l  manipulatio n i s carrie d 

out  o n a  lis t  (suc h a s increasin g it s lengt h o r 

strength) ,  i t  i s o f  cours e possibl e tha t  th e subjec t 

wil l  adjus t  th e criterio n t o a  ne w position , 

changin g th e hi t  rate s an d fals e alar m rates .  Fo r 

thi s reason ,  i n mos t  studie s th e concer n i s no t 

wit h th e absolut e level s o f  hit s an d fals e alarm s 

but  rathe r  a  compariso n betwee n the m tha t  ca n 

be use d t o measur e sensitivit y o f  performance . 

The measur e d '  i s  theoreticall y independen t  o f 

th e placemen t  o f  th e criterio n an d i s define d a s 

th e differenc e betwee n th e mean s o f  th e targe t 

and distracto r  distributions ,  divide d b y th e 

(conunon )  standar d deviation : 

a 

This measure is simply calculated from the 

standar d norma l  (z )  transform s o f  th e hi t  an d 

fals e alar m rates . 

I n th e presen t  research ,  however ,  w e ar e 

intereste d i n th e placement s o f  th e distribution s 

and thei r  movements ,  iî formatio n no t  availabl e 

fro m d' .  W e therefor e develope d a n exper -

imenta l  procedur e i n whic h i t  i s  reasoiuibl e t o 

expec t  th e criterio n t o remai n fixe d ove r  th e 

condition s o f  interest .  Uruie r  thes e circum -

stances ,  variou s model s ca n b e discrimii\ate d b y 

th e value s o f  th e hi t  an d fals e alar m rates . 

Exper iment s 

We embedded categories of words in a 

singl e lon g lis t  fo r  study .  Word s fro m a  give n 

categor y (bu t  neve r  th e prototype )  wer e space d 

randonil y throughou t  th e list ,  disguisin g th e 

categor y structure .  Th e lengt h an d strengt h o f 

differen t  categorie s wer e varied .  Followin g 

presentatio n o f  th e stud y list ,  item s wer e 

randoml y chose n an d tested .  Th e distractor s 

tha t  wer e teste d Include d non-studie d 

exemplar s fro m eac h category ,  non-studie d 

categor y prototype s an d item s fro m non e o f  th e 

categories .  A  studie d ite m (target )  fro m eac h 

categor y wa s als o tested . 

The experimen t  consiste d o f  eigh t 

conditions :  4  lengt h manipulation s an d 4 

strengt h manipulations .  Th e L-1 ,  L-2 ,  L-6 ,  an d 

L-1 0 condition s wer e comprise d o f  1 ,  2,6 ,  o r  1 0 

word s chose n fro m a  give n category .  Eac h o f 

thes e word s wa s presente d once .  Th e 'Pure ' 

strengt h condition s consiste d o f  6  words ,  eac h 

of  whic h wa s presente d th e sam e numbe r  o f 

times ;  fo r  differen t  categorie s th e numbe r  o f 

repetition s wer e 1 ,  2 ,  an d 3 .  UiUik e thes e Pur e 

conditions ,  th e 'Mixed '  strengt h conditio n 

consiste d o f  6  word s o f  whic h 2  wer e presente d 

once ,  2  wer e presente d twic e an d 2  wer e 

presente d thre e times .  Th e selecte d word s fro m 

al l  8  condition s wer e randoml y place d int o a 

stud y lis t  o f  33 5 presentatioi\s ,  an d presente d 

fo r  3  second s each .  Th e tes t  lis t  consiste d o f  17 0 

word s fo r  whic h th e subjec t  gav e 'old '  o r  'new ' 

judgments . 

Ther e wer e tw o separat e type s o f  wor d 

categorie s use d i n th e experiment :  Semanti c 

and orthographic-phonemic .  Fo r  example ,  th e 

semanti c categor y o f  prototyp e 'butterfly ' 

containe d th e word s 'moth' ,  'nectar' ,  'fragile' , 

'cocoon' ,  monarch' ,  flutter' ,  metamorphosis' , 

*dragor\fly' ,  'flitting' ,  caterpillar' ,  aiu i  'camou -

flage' .  I n general ,  th e semanti c categorie s 

consiste d o f  lon g word s wit h relativel y lo w 

natura l  languag e frequenc y (bot h prototype s 

and exemplars) ;  th e exemplar s wer e al l  relate d 

t o th e prototyp e bu t  no t  s o closel y tha t  th e 

presentatio n o f  a n exempla r  woul d likel y cal l  t o 

min d th e prototype .  A n exampl e o f  a n 

orthographic-phonemi c categor y i s tha t  forme d 

fo r  th e prototyp e 'sip' ;  i t  containe d th e word s 

•tip' ,  'lip' ,  'hip' ,  'sir' ,  'sin' ,  'sit' ,  'dip' ,  'rip' ,  'sue' , 

big' ,  an d 'fib' .  I n general ,  a n orthographic -

phonemi c categor y containe d shor t  w o r d s wit h 

relativel y hig h natura l  languag e frequency ;  th e 

exemplar s al l  share d vowel s wit h th e prototype , 

an d on e bu t  no t  bot h o f  th e startin g an d endLi g 

consonan t  clusters . 
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Pred ic t ion s 

Some patterns predicted for our study by 

typica l  model s ar e illustrate d i n Figur e 1 .  I t  i s 

importan t  t o not e tha t  th e prediction s ar e 

somewhat  differen t  fro m thos e fo r  studie s i n 

whic h variable s ar e manipulate d on e lis t  a t  a 

time .  I n lis t  studies ,  manipulation s ar e ofte n 

predicte d t o alte r  th e varianc e o f  th e 

distribution s o f  activations .  H o w e v e r ,  fo r 

essentiall y  al l  model s i n whic h activation s o f  al l 

item s participat e i n th e resultan t  distributions , 

th e mixin g o f  s o m a n y categorie s o f  differen t 

type s mean s tha t  th e variance s o f  th e 

distribution s ar e no t  predicte d t o diffe r 

noticeabl y fo r  differen t  conditions . 

distractor s target s 
fals e alarm s 
hit s 

Activatio n 

Figur e 1 .  Probabilit y  distribution s fo r  activatio n du e t o 
target s an d distractors .  Th e panel s represen t  prediction s fo r 
experimenta l  manipulation s fo r  variou s model s (se e text) . 

Given this, panel B illustrates the situation 

w h e n a  targe t  i s  teste d o f  increase d strengt h 

relativ e t o pane l  A ,  bu t  wher e al l  item s othe r 

tha n th e targe t  hav e unchange d strength -  th e 

targe t  distributio n increases ;  fals e alarm s ar e 

unchanged ,  hit s rise,  an d d '  rise s (virtuall y al l 

models) .  Th e category-lengt h prediction s var y 

wit h th e model .  Fo r  model s i n whic h non -

targe t  item s contribut e activation s wit h greate r 

tha n zer o m e a n (e.g .  th e S A M mode l  o f  Gillun d 

an d Shiffrin ,  1984 ;  th e Matri x mode l  o f  Pike , 

1984) ,  pane l  C  illustrate s th e situation -  bot h 

distribution s increase ;  hit s an d fals e alarm s 

inaease ,  an d d '  doe s no t  change .  H o w e v e r ,  fo r 

model s i n whic h non-targe t  item s contribut e 

zer o m e a n activation s (e.g .  th e T O D A M mode l 

of  Murdock ,  1982 ;  th e C H A R M mode l  o f 

Metcalfe ,  1985 ;  variou s feed-forwar d 

connectionis t  networks) ,  th e distribution s d o 

not  move .  Thi s situatio n i s give n b y pane l  A -

hits ,  fals e alarm s an d d '  d o no t  change . 

For  virtuall y al l  nuxlels ,  th e category -

strengt h prediction s ar e a t  leas t  qualitativel y th e 

same a s th e category-lengt h prediction s jus t 

discussed .  Tha t  is ,  repetition s o f  a n ite m shoul d 

affec t  othe r  item s mor e o r  les s a s woul d a n 

equivalen t  nimibe r  o f  ne w items .  However , 

Shiffrin ,  Ratcliff ,  an d Clar k (1990 )  discusse d 

tw o alternativ e models .  Thei r  differentiatio n 

model  utilize d a  tradeof f  (discusse d below )  tha t 

cause s summe d activatio n t o remai n constant ; 

thi s situatio n i s represente d b y pane l  A .  Th e 

category-lengt h prediction s ar e stil l  thos e 

illustrate d i n pane l  C .  Th e othe r  mode l 

discusse d b y Shiffri n e t  a l  (1990 )  posite d tha t 

bot h distribution s increas e wit h categor y 

strength ,  s o pane l  C  woul d illustrat e thes e 

models '  prediction s fo r  bot h lengt h an d 

strength .  (Fo r  a  lis t  experimen t  thi s las t  mode l 

woul d predic t  a  varianc e increas e fo r  lengt h bu t 

not  strength ,  bu t  i n th e presen t  categor y study , 

th e varianc e difference s "was h out") . 

Finally ,  w e ca n conside r  th e cas e i n whic h al l 

lis t  item s ar e increase d i n strengt h (i n effec t 

confoundin g th e effec t  o f  targe t  strengt h an d 

th e effec t  o f  strengt h o f  othe r  categor y items) . 

Al l  model s predic t  th e sam e pattern s a s the y d o 

fo r  strengt h o f  othe r  item s i n th e categor y 

(whic h fo r  mos t  model s ar e als o th e prediction s 

fo r  categor y length) ,  wit h th e exceptio n tha t  th e 

targe t  distributio n shoul d increase ,  increasin g 

th e hi t  rates . 

Result s a n d Discussio n 

The results for performance (d') were as 

follows :  Increasin g strengt h le d t o a  sizabl e 

increas e i n performance ,  increasin g lengt h le d 

t o a  sligh t  decreas e i n performance ,  an d ther e 

was n o appreciabl e differenc e i n performanc e 

betwee n th e mixe d an d pur e condition s fo r  th e 

1,  2 ,  an d 3 ,  time s presente d items .  Th e latte r 

resul t  indicate s tha t  categor y strengt h ha d littl e 

effect ,  sinc e performanc e fo r  a n ite m o f  fixe d 

strengt h (repetitions )  i s bein g compare d whe n 

th e othe r  categor y member s ar e varie d i n 

strengt h (rep>etitions) .  Thi s findin g i s consisten t 

wit h man y earlie r  lis t  studie s (e.g .  Ratdiff , 
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Clark ,  &  Shiffrin ,  1990 ;  M u m a n e &  Shiffrin , 

1991) .  A s contraste d wit h th e earlie r  lis t 

studies ,  h o w e v e r ,  al l  thes e d '  dat a ar e consisten t 

wit h th e prediction s o f  almos t  al l  models . 

Thes e performanc e result s we r e expected , 

bu t  th e goa l  o f  th e presen t  researc h involve d th e 

separat e hi t  a n d fals e alar m results .  W e assum e 

tha t  ou r  procedur e le d th e subject s t o us e a 

singl e criterion ,  regardles s o f  th e category ,  o r 

categor y type ,  bein g tested .  T h e patter n o f 

result s be lo w i s  certainl y consisten t  wit h thi s 

position . 

Figur e 2  s h o w s th e effec t  o f  increasin g th e 

strength s o f  al l  item s i n a  categor y (soli d lines) . 

A s predicte d b y al l  mode ls ,  hi t  rate s fo r  target s 

rise ;  t(888 )  =  4.871 ,  p  <  .001 .  M o s t  importantly , 

th e distracto r  fals e alarm s dearl y d o no t  ris e 

wit h strengt h o f  category ,  wherea s th e 

prototyp e fals e alarm s s h o w a n u p w a r d tren d 

tha t  doe s no t  reac h statistica l  significance . 

1.0 0 r 

0.7 5 -

5 0.5 0 -

0.2 5 -

0.0 0 

Targe t 

Prototyp e 

Distracto r 

_L 
1 2  3 

Number  o f  Presentation s 

Figur e 2 .  Probabilit y o f  respondin g ol d fo r  targets , 
prototypes ,  an d distractors ,  a s a  functio n o f  th e numbe r  o f 
repetition s withi n a  category .  Th e soli d line s ar e observe d 
dat a an d th e dotte d line s ar e predicte d data . 

The fact that the distractor false alarm rates 

di d no t  ris e wit h strengt h o f  categor y i s 

consisten t  wit h th e differentiatio n versio n o f 

S A M,  a s wel l  a s thos e mode l s tha t  predic t  n o 

shift s i n th e distribution s fo r  bot h categor y 

strengt h an d categor y lengt h (e.g .  T O D A M, 

C H A R M,  an d s o m e feed-forwar d connectionis t 

nets) . 

T h e overal l  increase d fals e alar m rat e fo r 

prototype s w o u l d b e predicte d b y almos t  al l 

mode l s o n th e basi s o f  similarity ;  th e prototype s 

should ,  o n th e average ,  b e m o r e simila r  t o th e 

w o r d s presente d withi n th e categor y tha n i s th e 

averag e distracto r  f ro m tha t  category .  I f  th e 

sligh t  increas e i n th e prototype s wit h strengt h i s 

real ,  i t  w o u l d requir e explanation .  I t  m a y b e 

tha t  subject s occasionall y thin k o f  th e prototyp e 

durin g th e stud y lis t  (especiall y w h e n th e w o r d s 

ar e repeate d m a n y times) ,  an d thi s occasionall y 

lead s th e prototyp e t o behav e a s a  targe t  a t  test . 

I n s u m m a r y ,  th e ke y resul t  i s  th e fla t 

distracto r  functio n a s strengt h increases . 

Figur e 3  s h o w s th e effec t  o f  extr a item s i n th e 

category .  T h e probabilit y o f  respondin g old ' 

rise s wit h categor y lengt h fo r  targets ,  t(1184 )  = 

2.54 ,  p  <  .05 ,  fo r  prototypes ,  t(1184 )  =  6.840 ,  p  < 

.001 ,  an d fo r  distractors ,  t(1184 )  =  3.357 ,  p  < 

.001 .  O f  th e mode l s consisten t  wit h th e strengt h 

results ,  onl y th e differentiatio n versio n o f  S A M 

predict s thi s patter n (sinc e th e othe r  mode l s 

predic t  sinula r  pattern s fo r  lengt h an d 

strength) .  T h u s th e critica l  findin g her e i s th e 

contras t  wit h th e strengt h results .  Thi s contras t 

i s  reinforce d b y th e category-strengt h effec t  tha t 

w e tur n t o next . 

1.0 0 

0.7 5 -

5 0.5 0 -

0.2 5 

0.0 0 

Targe t 

Prototype ^  ̂  

^̂ - ^  Dist racto r 

10 

L e n g t h o f  C a t e g o r y 

Figure 3. Probability of responding old for targets^ 
prototypes ,  an d distractor s fo r  categorie s o f  differin g lengtii . 
The dotte d lin e represen t  prediction s an d th e soli d line s 
observe d restilts . 

Figur e 4  depict s th e effec t  o f  th e strengt h o f 

othe r  item s i n a  categor y b y compar in g th e 

nuxe d a n d pur e condition s fo r  teste d item s o f  a 

give n strength .  N o n e o f  thes e mixed /pur e 

difference s wer e significant ,  an d al l  w e r e small . 

O n c e again ,  th e ke y jx)in t  i s  th e contras t  wit h 

th e lengt h results .  Al thoug h s o m e mode l s 
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predic t  n o effec t  o f  categor y strength ,  the y als o 

predic t  n o effec t  o f  categor y length .  O f  th e 

model s w e hav e considere d an d k n o w of ,  onl y 

th e differentiatio n versio n o f  th e S A M mode l 

predict s thi s pattern . 

'a . 

1 .'kj\ j 

0.7 5 

0.5 0 

0.2 5 

0.0 0 

-
Thric e presente d t c 

-  Onc e presente d t a 

Prototyp e 

Distrocto r 

1 
Mixe d 

Categor y Typ e 

irget s 

rqet s -

3 

1 

3 

1 

1 
Pur e 

Figur e 4 .  Probabilit y o f  respondin g ol d fo r  thre e time s 
presente d targets ,  onc e presente d targets ,  prototypes ,  an d 
distractor s acros s th e Mixe d an d Pur e conditions .  Fo r  bot h 
th e prototype s an d distractor s ther e ar e tw o Pur e points , 
representin g test s fro m categorie s o f  differin g strengths . 

wil l  no t  chang e wit h th e repetition s o f  ite m i , 

w h e n ite m ;  an d th e contex t  cu e ar e use d a s 

m e m o ry probes .  O f  course ,  w h e n ite m i  i s 

activatin g trac e i  (test s o f  a  target) ,  the n 

differentiatio n doe s no t  operate ,  an d activatio n 

rise s wit h strength .  Finally ,  i t  i s  a s s u m e d tha t 

th e standar d deviatio n o f  activatio n o f  a n imag e 

i s proportiona l  t o th e m e a n activation .  T h e 

activation s o f  al l  image s ar e s u m m e d an d 

compare d t o th e criterio n i n orde r  t o m a k e a 

decision . 

T h e effec t  o f  similarit y i s  deal t  wit h i n th e 

followin g n\anner :  Item s outsid e th e categor y 

of  th e prob e hav e on e leve l  o f  activation ,  an d 

item s withi n th e categor y hav e another .  Item s 

withi n th e categor y w h e n th e prob e i s a  proto -

typ e hav e a  thir d leve l  o f  activation . 

For  computationa l  ease ,  paramete r  estim -

atio n w a s performe d throug h th e fittin g o f 

predicte d z-score s t o th e z-transfonn s o f  th e hi t 

an d fals e alar m rates .  T h e followin g i s a n 

exampl e o f  th e predicte d formul a fo r  a  targe t 

tes t  f ro m a  Pure- 2 category : 

Z = C, - [NqSq + NjSj + $2] 

M o d e l i n g 

To model the data, a simplified version of 

S AM wa s employe d (se e als o M u m a n e an d 

Shiffrin ,  1991) .  I n th e S A M mode l  introduce d 

by Shiffri n e t  a l  (1990) ,  i t  i s  assume d tha t  al l 

repetition s o f  a n ite m ar e store d i n th e sam e 

trace ;  wheneve r  a n ite m i s repeated ,  th e ne w 

trac e i s appende d t o th e pre-existin g trace .  A t 

recognition ,  familiarit y i s determine d b y 

summin g activation s ove r  al l  th e traces . 

Activatio n o f  a  give n trac e b y tw o cues ,  a  tes t 

ite m an d a  contex t  cue ,  i s posite d t o b e th e 

produc t  o f  th e separat e activatio n tendencie s 

fo r  thes e tw o cues .  A n increas e i n repetition s 

fo r  a n ite m surel y increase s th e activatio n 

tendenc y fo r  th e contex t  cue .  However , 

accordin g t o th e differentiatio n hypothesis ,  a n 

inaeas e i n th e strengt h o f  a  trac e wil l  caus e i t  t o 

misniatc h mor e strongl y th e (different )  tes t 

item .  Thus ,  th e activatio n tendenc y o f  th e ite m 

cue wil l  decrease .  Th e mode l  assume s tha t 

ther e i s a n approximat e tradeof f  o f  thes e tw o 

opposin g factors .  Henc e activatio n o f  trac e i 

wher e C ,  i s th e criterion ,  N ^  i s th e numbe r  o f 

out-of-categor y traces ,  S q i s th e out-of-categor y 

strength ,  N j  i s  th e numbe r  o f  differen t 

in-categor y traces ,  S j  i s th e in-categor y strength , 

Ŝ  i s  th e strengt h o f  a  twic e repeate d ite m tha t 

matche s th e probe ,  an d a  i s a  proportionalit y 

constant .  Th e sam e typ e o f  formul a applie s t o 

al l  cases ;  on e mus t  simpl y use ,  wher e needed , 

th e remainin g parameters :  S ^  (onc e presente d 

targe t  strength) ,  S 3 (thre e time s presente d targe t 

strength) ,  an d S -  (th e in-categor y prototyp e 

strength) .  I t  i s  clea r  fro m th e figure s tha t  th e 

resultan t  prediction s captur e th e mai n feature s 

of  th e data . 

Conclus io n 

Under the assumption, partially supported 

by th e data ,  tha t  th e subject s i n ou r  stud y utiliz e 

th e sam e recognitio n criterio n fo r  al l  tes t  items , 

a numbe r  o f  result s concernin g activatio n ca n 

be drawn :  1 )  Increasin g th e numbe r  o f  presen -

tation s o f  a n ite m cause s greate r  activatio n 
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categor y doe s no t  caus e mor e activatio n whe n 

some othe r  ite m i n tha t  categor y i s teste d (eithe r 

targe t  o r  distractor) ;  an d 3 )  Additiona l  item s 

presente d i n a  categor y caus e mor e activatio n 

when an y ite m i n tha t  categor y i s teste d (eithe r 

targe t  o r  distractor) .  These ,  result s ar e 

consisten t  wit h jus t  on e o f  th e model s w e kno w 

of -  th e differentiario n versio n o f  th e S A M 

model  propose d b y Shiffri n e t  a l  (1990) . 

I t  i s  interestin g t o not e tha t  th e 

differentiatio n versio n o f  S A M wa s pro]X)se d t o 

explai n th e lac k o f  a n effec t  upo n d '  o f 

strengthenin g othe r  item s i n a  lis t  fo r 

recognition .  Thi s lac k o f  list-strengt h effec t  fo r 

recognitio n resul t  wa s use d t o argu e agair\s t 

model s tha t  ar e sufficientl y composit e i n natur e 

t o produc e storag e interference .  Th e presen t 

result s furthe r  constrai n th e clas s o f  model s tha t 

migh t  b e propose d fo r  recognitio n memory : 

W h en a n ite m i s tested ,  increasin g th e numbe r 

of  presentation s o f  som e othe r  ite m doe s no t 

increas e activatio n (i.e .  familiarity ,  degre e o f 

match) ,  eve n thoug h additiona l  item s d o caus e 

suc h a n increase . 
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