
UC Merced
Proceedings of the Annual Meeting of the Cognitive Science 
Society

Title
Front-end Serial Processing of Complex and Compound Words: The APPLE Model

Permalink
https://escholarship.org/uc/item/6cf6m8h5

Journal
Proceedings of the Annual Meeting of the Cognitive Science Society, 14(0)

Author
Libben, Gary

Publication Date
1992
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/6cf6m8h5
https://escholarship.org
http://www.cdlib.org/


Front-en d Seria l  Processin g o f  Comple x an d C o m p o u n d Words : 

T h e A P P L E Model ' 

Gary Libben 
Departmen t  o f  Linguistic s 

Universit y o f  Calgar y 
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Iibben*uncamul t 

Abstrac t 

Native speaker competence in English includes the 

abilit y  t o produc e an d recogniz e morphologicall y com -

ple x word s suc h a s blackboar d an d indestructibilit y  & s 

wel l  a s nove l  construction s suc h a s quoteworthiness . 

Thi s pape r  addresse s th e question :  H o w d o subject s 'se e 

int o thes e comple x strings ? I t  presents ,  a s a n answer , 

th e Automati c Progressiv e Parsin g an d Lexica l  Excita -

tio n (APPLE )  mode l  o f  comple x wor d recognitio n an d 

demonstrate s ho w th e mode l  ca n provid e a  natura l 

accoun t  o f  th e comple x an d compoun d wor d recogni -

tio n dat a i n th e literature .  Th e A P P L E mode l  ha s a s it s 

cor e a  recursiv e procedur e whic h isolate s progressivel y 

large r  substring s o f  a  comple x wor d an d allow s fo r  th e 

lexica l  excitatio n o f  constituen t  morphemes .  Th e 

model  differ s fro m previou s account s o f  morphologi -

cal  decompositio n i n tha t  i t  support s a  vie w o f  th e 

menta l  lexico n i n whic h th e excitatio n o f  lexica l  entrie s 

and th e constructio n o f  morphologica l  representation s 

IS automati c an d obligatory . 

A fundamenta l  clai m o f  al l  linguisti c approache s 

t o th e stud y o f  morpholog y i s tha t  word s suc h a s 

UNHAPPINESS,  INDESTRUCTIBILIT Y an d BLACK -

B O A RD ar e compose d o f  smalle r  unit s an d tha t  thes e 

basi c unit s ar e organize d i n specifi c  way s t o for m 

comple x words .  Thi s clai m i s  supporte d b y th e 

observatio n tha t  nativ e speake r  competenc e i n a  lan -

guag e i s characterize d b y tw o significan t  abilities :  (1 ) 

th e abilit y  t o understan d an d produc e comple x word s o f 

th e languag e an d (2 )  th e abilit y t o understan d an d 

produc e nove l  comple x words .  (e.g. , 

Q U O T E W O R T H I N E S S,  C O M P U T E R I Z A B I L I T Y , 

W H I T E B O A R D ). 

The questio n o f  th e relationshi p betwee n morpho -

logica l  structur e an d nativ e speake r  competenc e ha s 

als o bee n th e subjec t  o f  muc h investigatio n i n th e 

psycholinguisti c literature .  I t  ha s bee n assume d tha t 

a nativ e speaker' s vocabular y i s store d i n a  menta l 

lexico n whic h i s  organize d t o mee t  th e processin g 

demands o f  acces s an d retrieva l  spee d a s wel l  a s storag e 

efficiency .  On e wa y i n whic h th e organizatio n o f  th e 

menta l  lexico n coul d exploi t  th e morphologica l  struc -

tur e o f  a  languag e suc h a s Englis h woul d b e t o stor e 

multimorphemi c word s i n thei r  morphologicall y de -

compose d form ,  thereb y greatl y reducin g th e numbe r 

of  entrie s i n th e lexicon^ .  Thi s possibilit y wa s firs t 

suggeste d b y Taf t  &  Forste r  (1975 )  wh o propose d tha t 

th e morphem e rathe r  tha n th e wor d i s th e basi c uni t  o f 

th e menta l  lexicon .  I n th e Taf t  an d Forste r  model , 

ther e i s n o separat e lexica l  entr y fo r  th e wor d U N -

LUCKY.  Rather ,  th e wor d i s  decompose d int o it s 

morphologica l  constituent s durin g th e proces s o f  wor d 

recognitio n an d i s ultimatel y recognize d throug h th e 

representatio n o f  it s  roo t  morphem e LUCK . 

'  Thi s researc h wa s supporte d b y Socia l  Science s an d Humanitie s Counci l  o f  Canad a Researc h Gran t  410-90-150 2 
t o th e author . 

Ĉlearl y th e questio n o f  morphologica l  decompositio n i s languag e specific .  I t  i s  extremel y unlikel y tha t  fo r 

agglutinatin g language s suc h a s Turkish ,  word s coul d b e represente d i n thei r  ful l  forms .  (Se e Hankame r  198 9 fo r  a 

discussio n o f  this) . 
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I n th e fiftee n year s sinc e it s firs t  publication ,  th e 

morphologica l  decompositio n hypothesi s ha s bee n in -

vestigate d usin g a  variet y o f  experimenta l  paradigm s i n 

studie s whic h hav e addresse d bot h th e genera l  issu e o f 

decompositio n an d specificdifference s tha t  migh t  exis t 

i n th e representatio n an d processin g o f  particula r  affi x 

types .  However ,  thes e researc h effort s hav e neithe r 

yielde d clea r  suppor t  fo r  th e morphologica l  decompo -

sitio n hypothesi s no r  a  clea r  refutatio n o f  i t  (se e 

Henderso n (1985 )  fo r  a  revie w o f  thi s literature) . 

Despit e th e lac k o f  empirica l  consensus ,  th e Taf t 

an d Forste r  mode l  ha s retaine d a  certai n degre e o f 

attractivenes s becaus e i t  provide s a  bol d an d explici t 

accoun t  o f  bot h th e organizatio n o f  th e menta l  lexico n 

and th e proces s b y whic h multimorphemi c word s ar e 

recognized .  Th e hypothesi s ha s thu s fa r  receive d 

greates t  suppor t  fro m studie s whic h investigat e pre -

fixe d word s suc h a s R E V IVE .  Althoug h Taf t  &  Forste r 

(1975 )  clai m tha t  decompositio n shoul d appl y t o al l 

affi x  types ,  the y presen t  evidence  solel y fo r  prefixe d 

word s (a s doe s Taf t  (1981)) .  Overall ,  th e dat a fro m 

studie s whic h emplo y suffixe d word s hav e bee n les s 

supportiv e o f  th e vie w tha t  morphologica l  decomposi -

tio n i s achieve d throug h automati c an d indiscriminat e 

affi x  strippin g (e.g. ,  Henderso n Walli s &  Knigh t  1984 ; 

Mandeli s &  Thar p 1977 ;  Stanner s et .  al .  1979) .  Taf t 

(1985 )  provide s a n accoun t  o f  thi s discrepanc y b y 

claimin g tha t  onl y prefixe s ar e strippe d prelexically , 

wherea s suffixe s ar e strippe d b y a  left-to -  righ t  scan -

nin g procedur e whic h isolate s increasingl y large r 

substring s unti l  a  matc h i s foun d i n th e menta l  lexicon . 

Th e notio n tha t  left-to-righ t  parsin g play s a n impor -

tan t  rol e i n morphologica l  decompositio n i s als o foun d 

i n Taf t  &  Forste r  (1975 )  an d Hankame r  (1989) . 

I n thi s pape r  I  argu e tha t  left-to-righ t  parsin g i s 

a fundamenta l  componen t  o f  th e recognitio n o f  al l 

multimorphemi c wor d types .  Prefixe s hol d n o specia l 

statu s wit h respec t  t o morphologica l  decomposition . 

Rather ,  left-to-righ t  scannin g simpl y create s th e ap -

pearanc e o f  prefi x stripping .  I  als o argu e tha t  th e prefi x 

strippin g hypothesi s i s onl y tenabl e unde r  th e question -

abl e assumptio n tha t  th e menta l  lexico n i s restricte d t o 

monomorphemi c entries .  1  sugges t  tha t  a  mor e natura l 

accoun t  o f  th e dat a i n th e literatur e i s provide d unde r 

th e vie w tha t  al l  unit s o f  meanin g (rathe r  tha n onl y th e 

simples t  unit s o f  meaning )  ar e represente d i n th e 
menta l  lexicon . 

The APPL E mode l 

As a formalization of this argument, I propose the 

Automati c Progressiv e Parsin g an d Lexica l  Excitatio n 

(APPLE)  mode l  o f  visua l  wor d recognition .  Below ,  I 

provid e a  descriptio n o f  th e detail s o f  th e mode l  an d 

attemp t  t o sho w ho w i t  provide s a  natura l  accoun t  o f 

th e comple x an d compoun d wor d recognitio n dat a i n 

th e literature . 

Th e A P P L E mode l  contain s feature s o f  th e origina l 

Taf t  &  Forste r  (1975 )  accoun t  o f  morphologica l  decom -

positio n bu t  begin s wit h a  ver y differen t  vie w o f  th e 

purpos e an d statu s o f  prelexica l  parsing .  Earl y mor -

phologica l  decompositio n proposal s assume d tha t 

th e purpos e o f  prelexica l  parsin g i s t o preproces s 

multlmorphemicstringsan d thereb y simplif y acces s t o 

th e lexicon .  Taf t  &  Forster' s (1975 )  affi x  strippe r  fall s 

int o thi s clas s o f  preprocessin g procedure s becaus e it s 

goal  i s  t o identif y an d remov e affixe s fro m a  string .  Th e 
initia l  assumption s o f  th e A P P L E mode l  diffe r  fro m 

thos e o f  model s whic h se e th e proble m o f  visua l  wor d 

recognitio n a s a  proble m o f  isolatin g a  particula r  entr y 

inastoreo f  perhap s 100,00 0 lexica l  items .  Th e A P P L E 

model  assume s tha t  al l  entrie s tha t  ca n b e excite d ar e 

excited -  th e proble m o f  visua l  wor d recognitio n i s no t 

t o excit e th e entrie s i n th e firs t  place ,  bu t  rathe r  t o 

choos e betwee n th e entrie s whic h hav e bee n automati -

call y excited ,  i n short ,  th e lexico n i s hungry ! 

Parsin g i n th e A P P L E mode l  i s essentiall y  goalless . 

I  clai m tha t  left-to-righ t  parsin g fall s  ou t  fro m genera l 

propertie s o f  th e languag e processin g syste m an d I s no t 

motivate d b y a  'desir e t o identif y an y particula r  typ e o f 

morpheme (se e Cutler ,  Hawkin s &  Gilliga n (1985 )  fo r  a 

Procedur e MorphPars e 

Repeat  unti l  al l  letter s o f  StlmulusStrln g ar e use d 

Begi n 

Add nex t  lette r  o f  StlmulusStrln g t o TargetStrlng ; 

Allo w lexica l  excitatio n o f  TargetStrlng ; 

I f  TargetStrln g lexica l  an d remainde r  legal ^  the n 

Begi n 

M a ke th e remainde r  th e ne w StlmulusStrlng ; 

Do MorphParse ; 

End; 

End. 

Figur e 1 :  Th e MorphPars e Procedur e 

3| n th e fac e o f  finding s whic h indicat e tha t  Illega l  nonword s (e.g. ,  F T A N G )  ar e rejecte d mor e quickl y tha n lega l 

nonword s (e.g. ,  F R A N G)  i t  seem s reasonabl e t o postulat e a  well-formednes s 'gating '  mechanis m a s th e initia l 

componen t  o f  lexica l  access .  W h e n th e inita l  componen t  o f  a  strin g excite s a  lexica l  entr y bu t  th e remainde r  o f  tha t 

strin g i s no t  lega l  (e.g. ,  hen-chman) ,  th e remainde r  i s no t  examine d further . 
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1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 

F 
FO 
FOO 
FOOT 

B 
BA 
BAL 
BALL 

FOOTS 
FOOTBA 
FOOTBAL 
FOOTBALL 

Tabl e 1 :  Th e operatio n o f  MorphPars e o n 
th e compoun d F O O T B A LL 

discussion of left-right parsing and language univer-

sals) .  Th e cor e o f  th e APPL E mode l  i s  th e MorphPars e 

procedur e represente d i n Figur e 1 .  Thi s procedur e 

simpl y move s automaticall y acros s th e inpu t  strin g 

isolatin g increasingl y large r  substring s o n th e lef t  unti l 

ther e ar e n o remainin g grapheme s o n th e right .  O n th e 

way,  i t  generate s th e exhaustiv e lexica l  excitatio n o f  al l 

lega l  substring s i n a  stimulus . 
The ke y feature s o f  th e MorphPars e procedur e ar e 

obligatoriness ,  recursion ,  th e isolatio n o f  initia ] 

substrings ,  an d th e independenc e o f  parsin g an d lexica l 

excitation .  Thes e feature s produc e morphologica l  parse s 

of  compoun d an d comple x stimul i  whic h hav e a  par -

ticula r  se t  o f  properties .  I t  wil l  b e argue d belo w tha t 

precisel y thes e propertie s ar e require d t o provid e a 

principle d accoun t  o f  th e compoun d an d comple x wor d 

dat a reporte d i n th e literature . 

Compound Words 

The operation of the MorphParse procedure is 
represente d a s a  serie s o f  derivation s suc h a s thos e 

provide d i n Tabl e 1 .  Not e ho w th e excitatio n o f  a  lexica l 

entr y (indicate d b y a n underscore d representation )  cause s 

MorphPars e t o procee d i n a n identica l  fashio n acros s 

th e remainde r  o f  th e string .  MorphPars e "pops '  bac k 

t o an d continue s a  highe r  analysi s whe n th e grapheme s 

of  th e curren t  StimulusStrin g hav e bee n exhausted .  I  n 

so doing ,  i t  leave s behin d a  'path '  o f  lexica l  excitatio n 

(indicate d i n Tabl e 1  b y successiv e indentations) .  A 

propert y o f  th e A P P L E mode l  i s  tha t  fo r  an y 

multimorphemi c string ,  a  lef t  t o righ t  morphologicall y 

decompose d analysi s i s availabl e befor e a  whol e wor d 

analysis . 

We ma y no w conside r  th e operatio n o f  th e APPL E 

model  fo r  nove l  compoun d stimul i  suc h a s thos e use d 

i n Taf t  &  Forster' s (1976 )  lexica l  decisio n study .  The y 

foun d tha t  lexica l  decisio n latencie s t o string s whic h 

had real-wor d initia l  substring s wer e longe r  tha n laten -

cie s t o string s whic h ha d eithe r  n o real-wor d substring s 

or  onl y fina l  real-wor d substrings . 

Tabl e 2  represent s th e nove l  compound s use d i n 

th e Taf t  an d Forste r  stud y an d th e mea n reactio n tim e 

fo r  eac h stimulu s type .  Applyin g th e MorphPars e 

procedur e t o thes e stimul i  highlight s th e relationshi p 

WW (RT=758 ) 
DUSTWORTH 

1.  D 
2.  D U 
3.  DUS 
4.  DUST 
5.  W 
6.  W O 
7.  WOR 
8.  WORT 
9.  WORTH 
10.  DUSTW 
II .  DUST W O 
12.  DUSTWOR 
13.  DUST W O RT 
14.  DUSTWORTH 

WN (RT=765 ) 
FOOTMILGE 
F 
FO 
FOO 
FOOT 

M 
Ml 
MIL 
MIL G 
MILGE 

FOOTM 
FOOTMI 
FOOTM I L 
FOOTM IL G 
FOOTMILGE 

NW (RT=682 ) 
TROWBREAK 
T 
TR 
TRO 
TROW 
TROWB 
TROWBR 
TROWBRE 
TROWBREA 
TROWBREAK 

Note .  Taf t  an d Forster s R T dat a ar e give n abov e eac h stimulu s tvpe . 

NN (RT=677 ) 
MOWDFLISK 
M 
MO 
MOWa 
M O WD 
MOWDF 
MOWDFL 
MOWDFL! 
MOWDFLIS 
MOWDFLISK 

^The strin g M O W doe s no t  trigge r  a  cal l  t o Morphparsebecaus e th e remainde r  DFLIS K i s illegal . 

Tabl e 2 :  Th e A P P L E Mode l  Analysi s o f  Taf t  an d Forster s (1976 )  Data . 
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betwee n th e operatio n o f  th e mode l  an d characteristic s 

of  th e stimuli .  Th e observe d reactio n time s fal l  ou t 

naturall y fro m th e architectur e o f  th e A P P L E model . 

I f  w e assum e tha t  eac h iteratio n o f  th e parsin g proce -

dur e consume s tim e whic h i s measurabl e m a  lexica l 

decisio n tas k the n th e mode l  create s a  processin g cos t 

tha t  increase s th e greate r  th e numbe r  o f  real-wor d 

initia l  substring s an d th e close r  thos e substring s ar e t o 

th e beginnin g o f  th e stimulus . 

Affixatio n 

The APPLE model makes no distinction between 

type s o f  morphemes .  Prefixe d an d suffixe d word s ar e 

treate d exactl y i n th e sam e manne r  a s compounds . 

S o me interestin g difference s fal l  out .  however ,  fro m 

th e fac t  tha t  prefixe s occu r  a t  th e beginnin g o f  string s 

and suffixe s a t  th e end .  Th e A P P L E mode l  predict s tha t 

althoug h ther e i s n o specia l  mechanis m t o identif y 

prefixes ,  the y wil l  apt)ea r  t o b e strippe d fro m thei r 

stems ,  wherea s suffixe s wil l  not .  Thi s ca n b e see n b y 

considerin g th e string s R E V I V E an d S E N D ER i n Tabl e 

3.  Eac h o f  thes e string s ha s a  two-characte r  affi x  an d 

a four-characte r  stem .  However ,  becaus e o f  th e posi -

tionaldi f  ference s o f  theaffixes ,  R E V I V E i s parse d i n 1 0 

step s an d S E N D ER i s parse d i n 8  steps .  Moreover , 

accordin g t o th e A P P L E model ,  th e differenc e betwee n 

th e numbe r  o f  step s require d t o pars e prefixe d vs . 

suffixe d word s increase s wit h th e lengt h o f  th e string . 

Thi s i s du e t o th e fac t  tha t  i n an y derivation ,  th e 

number  o f  parsin g step s i s equa l  t o th e s u m o f  th e 

length s o f  th e TargetString s (a s define d i n th e 

MorphPars e algorithm) .  Thu s a  ten-characte r  ste m 

prefixe d b y R E woul d b e parse d i n 2 2 steps ,  wherea s a 

ten-characte r  ste m suffixe d b y E R woul d b e parse d i n 

14 steps .  I t  seem s probabl e tha t  thi s characteristi c o f 

th e mode l  coul d provid e a n accoun t  o f  th e fac t  note d a t 

th e outse t  o f  thi s paper — namel y tha t  i n genera l 

morphologica l  decompositio n effect s hav e bee n m u c h 

mor e eviden t  i n studie s whic h investigat e prefixatio n 

tha n i n studie s whic h investigat e suffixation . 

I  n  contras t  t o th e prefixatio n literature ,  th e su f  fix -

atio n literatur e present s a n unclear ,  ofte n contradic -

tory ,  vie w o f  whethe r  suffixe d word s ar e decompose d 

i n th e proces s o f  visua l  wor d recognition .  I t  ha s bee n 

foun d tha t  i n repetitio n primin g experiments ,  a 

suffixe d wor d suc h a s C A R I N G wil l  prim e it s roo t 

constituen t  C A R E (Fowler ,  Napp s &  Feidman ,  1985 ; 

Napps ,  1989) .  T h e opposit e relationshi p (i.e. ,  on e i n 

whic h C A R E prime s C A R I N G )  ha s als o bee n foun d b y 

Murrel l  &  Morto n (1974) .  I n a  stud y whic h employe d 

a frequenc y mappin g paradigm ,  Burani ,  Salmas o & 

Caramazz a (1984 )  foun d tha t  lexica l  decisio n respons e 

time s t o suffixe d Italia n word s I s influence d b y bot h 

th e frequenc y o f  th e roo t  a s wel l  a s th e frequenc y o f  th e 

entir e string . 

Th e abov e finding s al l  sugges t  tha t  a t  leas t  par t  o f 

th e recognitio n o f  suffixe d word s involve s th e dissocia -

tio n o f  root s an d suffixe s an d m a y b e take n a s suppor t 

fo r  th e extensio n o f  Taf t  an d Forster' s prefi x strippin g 

hypothesi s t o suffixes .  O n th e othe r  hand ,  th e finding s 

i n studie s whic h investigat e pseudosuffixatio n see m t o 

argu e agains t  suc h a n extension . 

As predicte d b y th e Taf t  an d Forste r  hypothesis , 

Bergman ,  Hudso n &  Ellin g (1988) ,  Smit h &  Sperlin g 

(1982) ,  an d Lim a (1987 )  foun d tha t  pseudoprefixe d 

word s suc h a s R E L I S H ar e mor e difficul t  t o proces s 

tha n trul y prefixe d word s suc h a s R E V I V E .  Thi s 

evidence ,  whic h i s counter-intuitiv e an d constitute s 

stron g suppor t  fo r  th e morphologica l  decompositio n 

hypothesi s ha s no t  bee n foun d i n studie s whic h invest i  -

gate d th e rol e o f  pseudosuffixation .  Suc h studie s (e.g . 

Henderson .  Walli s  &  Knigh t  (1984) ;  Mandeli s &  Thar p 

(1977) ;  Rossman-Benjami n (1986) )  hav e faile d t o fin d 

difference s i n processin g tim e betwee n suffixe d stimul i 

suc h a s S E N D ER an d pseudosuffixe d stimul i  suc h a s 

SISTER.  Th e absenceofsuffixation-pseudosuffixatio n 

difference s constitute s evidenc e agains t  th e vie w tha t 

suffixe s ar e obligatoril y  strippe d fro m wor d stems . 

I  sugges t  tha t  th e contradictor y finding s referre d 

t o abov e ar e no t  contradictor y a t  all ,  bu t  fal l  ou t 

naturall y fro m th e architectur e o f  th e A P P L E model . 

Not e i n Tabl e 3  tha t  althoug h th e prefixe d word s 

R E L I S H an d R E V I V E ar e bot h parse d i n 1 0 steps ,  a 

lexica l  decisio n 'yes '  respons e t o R E V I V E ca n b e give n 

at  Ste p 6  (th e poin t  a t  whic h lexica l  excitatio n ha s 

occurre d fo r  bot h cons t  ituents) .  I  n  th e cas e o f  REL1SH, 

th e 'yes '  respons e ca n onl y b e give n afte r  al l  1 0 step s 

hav e bee n completed . 

Turnin g t o th e effec t  o f  pseudosuffixation ,  th e 

model  agai n correctl y predict s tha t  n o differenc e wil l 

be foun d betwee n th e 'yes '  latencie s t o SISTE R an d 

S E N D E R.  I n bot h case s th e correc t  respons e i s avail -

abl e a t  Ste p 6  o f  th e derivation .  Not e tha t  i n th e A P P L E 

model  thi s doe s no t  mea n tha t  prefixe s ar e strippe d bu t 

suffixe s ar e not .  A s ha s bee n state d above ,  th e 

appearanc e o f  prefi x strippin g i s simpl y a  consequenc e 

of  parsin g direction . 

Finally ,  th e mode l  als o provide s a  natura l  accoun t 

of  th e ste m primin g effect s an d th e ste m frequenc y 

effect s fo r  suffixe d words .  Not e tha t  i n th e derivatio n 

of  S E N D E R,  th e unit s S E N D,  E R an d S E N D ER ar e al l 

activated ,  predictin g jus t  th e result s obtaine d b y Napp s 

(1989 )  an d Burani ,  Salmas o &  Caramazz a (1984) . 

I  clai m therefor e tha t  ther e neve r  wa s a  contradic -

tio n betwee n th e pseudosuffixatio n effect s an d th e 

ste m primin g frequenc y effects .  Rather ,  it s appear -

948 



Stimulu s Typ e 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

Pseudoprefixe d 

RELIS H 

R 
RE 

L 
LI 
LI S 
LIS H 

REL 
RELI 

REUS 
RELISH 

Prefixe d 

REVIVE 

R 
RE 

V 
VI 
VI V 
VIV E 

REV 
REVI 

REVIV 

REVIVE 

Pseudosuffixe d 

SISTER 

S 
SI 
SI S 
SIS T 

SIST E 

SISTER 

Suffixe d 

SENDER 
S 
SE 
SEN 
SEND 

E 
ER 

SENDE 
SENDER 

Tabl e 3 :  Th e A P P L E Mode l  Analysi s o f  A  ffixe d Word s 

anc e resulte d fro m th e investigatio n o f  differen t  phe -

nomena whic h tur n ou t  no t  t o b e tw o side s o f  th e sam e 

coi n afte r  all .  Unde r  thi s view ,  th e questio n o f  whethe r 

suffixe s ar e strippe d i s quit e distinc t  fro m th e questio n 

of  whethe r  stem s ar e activated .  Th e investigatio n o f 

thes e phenomen a require s explici t  referenc e t o bot h th e 

detail s o f  th e experimenta l  tas k an d th e detail s o f  th e 
processin g model . 

Implication s o f  th e m o d e l 

Serial processing in a parallel world 

The details of the APPLE model show promise in 

thei r  abilit y t o provid e a  unifie d explanatio n fo r  a 

number  o f  seemingl y unrelate d finding s i n th e visua l 

wor d recognitio n literature .  A n importan t  character -

isti c  o f  thi s mode l  i s  tha t  i t  i s  event-drive n rathe r  tha n 

teleological .  I t  is ,  however ,  clearl y serial .  I n m y view, 

th e seria l  natur e o f  thi s 'front-end '  t o th e wor d 

recognitio n proces s make s n o claim s abou t  th e natur e 

of  th e res t  o f  th e recognitio n proces s o r  abou t  th e 

preferre d natur e o f  h u m a n cognition .  Rathe r  i t  seem s 

simpl y t o b e a  respons e t o th e seria l  natur e o f  morphemi c 

organization .  Ther e ar e currentl y n o paralle l  model s o f 

morphologica l  parsin g i n th e literatur e an d i t  seem s 

unlikel y tha t  th e positiona l  effect s discusse d i n thi s 

pape r  coul d plausibl y b e accounte d fo r  i n a  paralle l 

model .  Nevertheless ,  ther e i s goo d reaso n t o suppos e 

tha t  th e lexica l  syste m whic h th e MorphPars e algo -

rith m feed s i s characterize d b y paralle l  processing . 

Indeed ,  a n importan t  are a o f  futur e researc h i n th e 

elaboratio n o f  thi s mode l  concern s th e sprea d o f  acti -

vatio n resultin g fro m th e activatio n o f  individua l  lexi -

cal  item s durin g th e parse .  Fo r  example ,  th e A P P L E 

model  predict s tha t  a  'ye ^  lexica l  decisio n respons e t o a 

wor d suc h a s R E V I V E i s  possibl e a s soo n a s bot h 

constituen t  morpheme s hav e bee n recognize d bu t  tha t 

a 'no '  respons e t o a  nove l  constructio n suc h a s RE-DIS K 

require s a n exhaustiv e parse .  Thi s effec t  assume s a n 

automati c sprea d o f  activatio n withi n th e lexico n whic h 

i s independen t  fro m th e parsin g procedur e an d i s 

currentl y bein g modele d i n ou r  laboratory . 

T h e menta l  lexico n 

The reinterpretation of key findings in the word 

recognitio n literatur e i n term s o f  th e A P P L E mode l 

support s a  vie w o f  th e menta l  lexico n i n whic h th e 

excitatio n o f  entrie s i s automati c an d obligatory .  I t 

point s t o a  vie w o f  th e lexico n (an d o f  languag e process -

in g i n general )  whic h i s radicall y differen t  fro m tha t 

whic h guide d th e wor k o f  Taf t  &  Forste r  (1975 ;  1976) . 

Th e rol e o f  morphologica l  parsin g i s no t  t o simplif y 

wor d recognitio n b y reducin g th e numbe r  o f  lexica l 

entrie s whic h mus t  b e activated .  Rather ,  I  propos e tha t 

lexica l  excitatio n i s essentiall y  cost-fre e a s i s th e con -

structio n o f  morphologica l  representations .  Thi s posi -

tio n i s consisten t  wit h a  vie w o f  languag e processin g 

whic h ha s emerge d fro m a  numbe r  o f  disparat e inves -

tigations .  I t  ha s bee n show n b y Onife r  &  Swinne y 

(1981) ,  Swinne y (1979 )  an d Tannenhaus ,  Leima n & 

Seidenber g (1979) ,  tha t  bot h meaning s o f  a  semanticall y 

amb iguou s wor d ar e automaticall y activated . 

Tannenhaus ,  Carlso n &  Seidenber g (1985 )  hav e foun d 

simila r  effect s fo r  th e processin g o f  sentenc e ambigu -

ity .  Thes e finding s suppor t  th e genera l  vie w tha t 

languag e processin g i s characterize d b y modula r  mul -
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tileve l  processin g i n whic h al l  possibl e representation s 

at  al l  linguisti c level s (i.e .  phonology ,  morphology ,  syn -

ta x an d semantics )  ar e created .  Thes e representation s 

may late r  b e acte d upo n b y a  se t  o f  evaluatio n processe s 

whic h unlik e th e representation -  creatin g processe s ar e 

not  insulate d fro m th e effect s o f  context . 
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