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T h e Relationshi p betwee n Lexica l  a n d Syntacti c Processin g 

Billi Randall (b.randall@psychology.bbk.ac.uk) 
Centr e fo r  Speec h an d Language ,  Biikbcc k College ,  Male t  St ,  London .  WCI E 7H X 

William Marslen-Wilson (williani.niarslen-wilson@mrc-apu.cam.ac.uk) 
M RC Cognitiv e an d Brain s Science s Unit ,  1 5 Chauce r  Rd ,  Cambridg e CB 2 2E F 

Abstrac t 

Lexical and syntactic processes are usually regarded as separate 
sub-system s o f  th e languag e processin g system .  W e re-examin e 
th e autonom y o f  thes e processes ,  give n a  menta l  lexico n tha t  i s 
morphemicall y decomposed ,  i n 3  self-pace d readin g 
experiments .  Althoug h inflectiona l  affixe s hav e a  syntacti c rol e 
and derivationa l  affixe s hav e a  lexica l  role ,  ther e were  simila r 
pattern s o f  processin g fo r  bot h type s o f  affi x  (Experiment s 1 
and 3) .  Thi s suggest s tha t  ther e i s a  commo n combinatoria l 
proces s a t  bot h level s o f  th e system .  Usin g nove l  an d 
establishe d morphologicall y comple x words ,  w e varie d word -
interna l  factor s togethe r  wit h sentenc e leve l  constraint s 
(Experimen t  2) .  Bot h sentence-leve l  constraint s an d word -
interna l  factor s ha d paralle l  effect s o n th e processin g o f  nove l 
and establishe d words .  Overall ,  th e result s indicat e tha t  th e 
relationshi p betwee n lexica l  an d syntacti c processin g ma y b e 
non-autonomou s whe n morphologica l  compositio n i s  take n 
int o consideration . 

Introduction 

The natur e o f  menta l  representation s an d th e processe s tha t 

operat e o n the m ar e centra l  issue s i n huma n cognition . 

Languag e processin g ha s traditionall y bee n assume d t o 

compris e a  numbe r  o f  discret e components ,  wit h thei r  o w n 

representationa l  form s an d computationa l  processes .  W e 

examin e th e relationshi p betwee n tw o majo r  component s o f 

th e languag e processin g syste m th e menta l  lexico n an d th e 

syntax ,  i n th e ligh t  o f  a n apparen t  incompatibilit y  betwee n 

recen t  model s o f  lexica l  organisatio n an d sentenc e 

processing .  Throug h a  serie s o f  thre e experiments ,  w e ask :  I s 

ther e a  shar p distinctio n betwee n th e combinatoria l  processe s 

withi n th e lexico n tha t  dea l  wit h th e interna l  structur e o f  a 

wor d an d thos e a t  th e syntacti c leve l  tha t  buil d sententia l 

representations ? 

Morphology and lexical structure 

Words i n Englis h ofte n hav e interna l  structure ,  i n tha t  the y 

can b e decompose d int o smalle r  units ,  morphemes ,  tha t  hav e 

thei r  ow n (abstract )  meaning .  Inflectiona l  affixe s ar e adde d t o 

•  stem s {e.g.happi-er :  comparativ e adjective ;  watch-ed :  pas t 

tense )  t o highligh t  a  word' s syntacti c role .  Therefore , 

combinin g stem s an d inflectiona l  affixe s i s generall y take n t o 

be a  syntacti c process .  Derivationa l  affixe s ar e adde d t o 

stem s t o for m ne w word s {happ y -  happiness ;  tom b -entomb ) 

and thi s for m o f  morphologica l  combinatio n i s take n t o b e a 

lexica l  process .  Linguistically ,  synta x i s assume d t o b e blin d 

t o word-interna l  structur e (Carstairs-MacCarthy ,  1992) . 

Inflectiona l  processe s ar e paradigmatic ,  the y ar e extremel y 

regula r  an d applie d b y rule .  Derivationa l  processes ,  o n th e 

othe r  hand ,  ar e m u c h les s regular .  S o m e affixe s ar e adde d 

ubiquitousl y (e.g .  nomina l  -e r  t o verbs) ,  whil e other s ar e 

rarel y use d i n n e w wor d form s (e.g .  -th) . 

Recognitio n o f  th e complexit y o f  th e interna l  structur e o f 

word s i s  currentl y centra l  t o a n appreciatio n o f  th e 

organisatio n o f  th e menta l  lexicon .  Model s tha t  assum e tha t 

th e lexico n list s onl y whole-wor d form s (Butterworth ,  1983 ) 

ar e n o w i n th e minority .  W e assum e her e a  mode l  i n whic h 

th e lexico n i s  organise d morphemicall y aroun d stem s an d 

affixes .  Morphologicall y comple x word s ar e decompose d 

int o thei r  constituen t  morpheme s whe n th e relationshi p 

betwee n ste m an d affi x  i s semanticall y transparen t  (Marslen -

Wilson ,  Tyler ,  Waksle r  &  Olde r  1994 ;  Marslen-Wilson , 

Ford ,  Olde r  &  Zhou ,  1996) .  Empirica l  suppor t  fo r  thi s come s 

fro m a  serie s o f  cross-moda l  primin g studies ,  suggestin g tha t 

th e menta l  lexico n ha s th e followin g features .  Stem s ar e free -

standin g word s {happi-nes s prime s happy) ,  althoug h 

underlyin g ste m representation s ca n b e abstracte d awa y fro m 

surfac e phonologica l  form s (conclusiv e prime s conclude) . 

Th e relationshi p betwee n ste m an d affi x i s  semanticall y 

transparen t  (departmen t  doe s no t  prim e depart) .  W h e n 

affixe s ar e productiv e (use d i n n e w wor d formation) ,  the y 

hav e independen t  representatio n a s morpheme s (toughnes s 

prime s darknes s a s strongl y a s happines s prime s happy) . 

Unproductiv e affixe s (n o longe r  use d i n n e w wor d formation ) 

see m les s likel y t o b e independently  represente d (governmen t 

onl y weakl y prime s punishment) .  Finally ,  inflection s ar e no t 

represente d i n th e lexico n (watche d doe s no t  p n m e jumped) . 

Models of sentence processing 

Th e natur e o f  lexica l  organisatio n ha s importan t  ramification s 

fo r  model s o f  sentenc e processin g (Hudson ,  1990) .  I n 

paralle l  wit h development s i n linguisti c theory ,  psychologica l 

model s o f  syntacti c processin g n o w plac e a  grea t  emphasi s o n 

th e rol e o f  th e lexicon .  Regardles s o f  th e architectur e o f  th e 
model  (modula r  o r  interactive) ,  lexicall y represente d 

informatio n i s  vita l  t o th e successfu l  constructio n o f 

sententia l  representations .  I t  i s  assume d tha t  syntacticall y 

relevan t  informatio n i s store d a s par t  o f  th e lexica l  entr y fo r 

eac h wor d a  perso n know s an d tha t  i t  become s availabl e 

immediatel y a  wor d i s recognised .  However ,  bot h interactiv e 
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and modula r  model s o f  sentenc e processin g mak e littl e 

referenc e t o th e natur e o f  lexica l  organisation .  I n th e mos t 

detaile d modula r  model ,  Frazier' s Garde n Pat h mode l 

(Frazier ,  1987) ,  th e lexico n an d synta x ar e separat e sub -

systems .  Th e lexico n i s  mostl y a  lis t  o f  whole-wor d form s 

and an y morphologica l  assembl y i s  strictl y intra-lexica l 

(Frazier .  Flore s D'Arcais ,  &  Coolen ,  1993) .  I n th e interactiv e 

tradition ,  th e constrain t  satisfactio n mode l  (MacDonald , 

Pearlmutte r  &  Seidenberg ,  1994 )  assume s tha t  th e lexico n i s 

a stor e o f  al l  th e word s a  perso n knows ,  includin g inflections . 

Th e vie w o f  th e menta l  lexico n fro m th e sentenc e 

processin g perspectiv e i s a t  odd s wit h th e vie w fro m th e 

perspectiv e o f  lexica l  processing .  Give n th e centra l  rol e o f 

lexica l  information ,  i t  i s  crucia l  tha t  model s o f  sentenc e 

processin g recognis e th e dimension s o f  lexica l  organisatio n 

tha t  ar e emergin g fro m wor k i n tha t  field.  Researc h a t  bot h 

level s als o need s t o addres s h o w syntacticall y relevan t 

information ,  distribute d i n a  morphemi c lexicon ,  ca n b e 

availabl e fo r  th e constructio n o f  sententia l  representations . 

Sentence processing within the context of a 

m o r p h e m i c lexico n 

T o examin e thes e issues ,  w e decide d t o loo k a t  sentenc e 

processing ,  whil e takin g int o accoun t  th e morphologica l 

complexity  o f  words ,  workin g wit h th e approac h t o lexica l 

organisatio n w e describe d above .  T o d o this ,  w e use d th e 

self-pace d readin g task ,  whic h i s sensitiv e t o bot h lexica l  an d 

syntacti c aspect s o f  languag e processing .  W e examine d th e 

processin g o f  morphologicall y comple x derive d an d 

inflecte d word s i n sententia l  context s a s wel l  a s th e 

relationshi p betwee n contextua l  constraint s an d derive d 

words .  I f  th e lexico n i s  morphemicall y organised ,  ther e 

shoul d b e difference s i n th e processin g o f  morphologicall y 

simpl e an d comple x words .  Wher e w e se e on e word , 

H A P P I N E S S,  th e languag e comprehensio n system ,  a t  som e 

level ,  ha s t o proces s tw o morpheme s H A P P Y + N E S S.  I f 

separatel y represente d stem s an d affixe s ar e involve d i n 

combinatoria l  operation s a t  a  syntacti c level ,  w e shoul d find 

evidenc e o f  interactio n wit h contextua l  constraints .  Suc h 

evidenc e i s a  necessary ,  thoug h no t  sufficient ,  ste p i n 

questionin g th e traditionally-draw n distinction s betwee n 

lexica l  an d syntacti c processing . 

Experiment 1 

Befor e w e coul d investigat e th e autonomou s o r  interactiv e 

natur e o f  lexica l  processing ,  w e neede d t o demonstrat e tha t 

effect s o f  morphologica l  complexit y sho w u p i n a  tas k tha t 

involve s sentence s rathe r  tha n singl e words .  W e chos e th e 

self-pace d readin g task .  A s polymorphemi c word s ar e 

involve d i n mor e combinatoria l  operation s tha n 

monomorphemi c words ,  w e woul d expec t  t o b e abl e t o detec t 

thi s extr a processin g i n slowe r  readin g time s fo r  sentence s 

wit h morphologicall y comple x words ,  compare d t o thos e 

wit h simpl e words .  I f  morphologica l  decompositio n i s a 

genera l  featur e o f  lexica l  organisation ,  rathe r  tha n specifi c t o 

lo w frequenc y o r  nove l  items ,  readin g time s shoul d b e 

elevate d t o th e sam e degre e fo r  lo w an d hig h frequenc y 

comple x words .  T o b e sur e tha t  w e wer e detectin g effect s o f 

lexica l  processing ,  w e use d comple x derive d word s wit h 

productiv e affixes .  Therefore ,  t o establis h that ,  i n general , 

morphologica l  effect s ca n b e detecte d withi n sentences ,  w e 

co-varie d th e morphologica l  complexit y an d frequenc y o f 

word s i n identica l  sententia l  environments . 

We assemble d 4 0 set s o f  4  words ,  wher e w e manipulate d 

th e variable s o f  morphologica l  complexit y (simpl e v 

complex )  an d frequenc y (hig h v  low )  (se e Tabl e 1) .  Th e 

comple x word s i n eac h se t  ha d th e sam e productiv e affix . 

Productiv e affixe s ar e thos e currentl y use d i n ne w wor d 

formatio n (cf .  Marchand ,  196 9 an d Bauer ,  1983 )  an d shoul d 

be mos t  strongl y represente d i n a  decompose d lexicon . 

Our  targe t  word s wer e embedde d i n pair s o f  sentences .  Th e 

first  sentenc e provide d a  genera l  context .  Th e secon d 

sentenc e containe d th e targe t  wor d an d wa s rea d word-by -

wor d usin g th e movin g windo w techniqu e (se e (1 )  below ; 

a=contex t  sentence ,  b=wor d b y wor d sentence) . 

(1 )  a  T o m wa s caugh t  pinchin g sweet s fro m th e shop . 

b H e ha d a  S I L L Y / D A F T / F O O L I S H / O A F I S H 

loo k o n hi s fac e a s h e hande d the m back . 

Table 1: Details of the target words used in Experiment 1. 

Morph . 

Simpl e 

Comple x 

Fre q 

Hig h 

Low 
Hig h 

Low 

LogFre q (mean ) 

1.9 8 

0.6 0 

1.5 7 

0.3 0 

Exampl e 

S ILL Y 

DAFT 
FOOLISH 
OAHSH 

I n th e word-by-wor d sentences ,  th e targe t  wor d appeare d a t 

leas t  thre e word s int o th e sentenc e an d n o fewe r  tha n si x 

word s fro m th e end .  Th e experimenta l  sentence s i n eac h 

versio n wer e identica l  apar t  fro m th e targe t  word .  Eac h 

sentenc e fitted  o n t o a  singl e lin e o n th e compute r  monitor . 

We preteste d th e predictabilit y o f  th e targe t  word s i n th e 

experimenta l  sentences .  Participant s wer e give n th e contex t 

sentenc e an d th e word-by-wor d sentence ,  u p to ,  bu t 

excluding ,  th e targe t  wor d an d complete d th e sentence .  I f 

participant s continue d a  sentenc e wit h on e targe t  wor d mor e 

ofte n tha n th e others ,  th e sentence s wer e altered . 

Participant s wer e teste d o n computer s usin g D M A S TR 

software .  Participant s rea d th e contex t  sentence .  The n a 

serie s o f  dashe s an d space s appeared ,  representin g th e word s 

of  th e secon d sentence .  Th e participant s presse d th e 'yes ' 

butto n o n a  respons e bo x t o rea d th e sentenc e wor d b y word . 

Afte r  4 0 % o f  items ,  participant s answere d a  comprehensio n 

question .  Readin g time s wer e collecte d fro m tw o word s 

befor e t o fou r  word s afte r  th e target . 

Results and Discussion 

The dat a fro m thre e participant s wer e discarde d becaus e o f 

overal l  slo w o r  ver y fas t  readin g times .  Dat a point s belo w 
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u> i n 
C:lo w 

«-'o ^ 

Positio n 

Figur e 1 :  M e a n readin g time s fo r  s impl e (s )  an d c o m p l e x (c ) 

word s a t  th e targe t  an d t w o subsequen t  positions . 

100ms and over 1200ms were removed (less than 0.3% of the 

data) .  A s th e targe t  word s varie d i n length ,  w e transforme d 

th e dat a usin g a  regressio n techniqu e (Ferreir a an d Clifton , 

1986 )  t o giv e a  residua l  readin g tim e whic h measure s 

differenc e fro m expecte d readin g tim e (se e Fi g 1) .  Significan t 

effect s wer e foun d afte r  th e targe t  word ,  rathe r  tha n o n th e 

targe t  wor d itself :  a  c o m m o n featur e o f  word-by-wor d 

reading .  O n th e firs t  post-targe t  wor d (t+1 )  lo w frequency 

wor d sentence s wer e rea d mor e slowl y tha n hig h frequenc y 

wor d sentence s (Fl(l,36)=12.73;p=0.001:F 2 (1,36)=13.82 ; 

p=0.001) .  Sentence s wit h comple x word s wer e rea d mor e 

slowl y (Fl(l,36)=9.67 ;  p=0.004 :  F2(l,36)=9.43 ;  p=0.004) . 

Ther e wa s n o interactio n betwee n frequenc y an d 

morphologica l  complexit y (F's<l) .  A t  th e secon d pos t  targe t 

wor d (t+2 )  ther e wa s a  frequenc y effec t  (Fl(l,36) = 13.68 ; 

p=0.001:F2(l,36)=10.84;p=0.002) ,  bu t  no t  complexit y 

(F's<l) .  Ite m mean s fro m t+ 1 an d t+ 2 wer e analyse d togethe r 

wit h positio n a s a  within-item s variable .  Word s a t  t+ 2 wer e 

rea d mor e quickl y (F2(l,36)=33.54;p<.01) .  Ther e wa s a n 

effec t  o f  frequenc y (F2(l,36)=23.65 ;  p<0.001 )  whic h di d no t 

interac t  wit h positio n (F<1 )  an d a  complexit y effec t 

(F2(l,36)=4.78 ;  p<0.05) ,  whic h di d (F 2 (1,36)=6.67 ; 

p=0.02) .  Complexit y an d frequenc y di d no t  interact . 

Thes e result s sho w that ,  a s wel l  a s effect s o f  a  word' s 

frequency,  effect s o f  it s  morphologica l  compositio n ca n als o 

be detecte d withi n sententia l  contexts .  Furthermore ,  thes e 

effect s ar e independen t  o f  on e another .  Thes e result s suppor t 

our  assumptio n tha t  decompositio n i s a  genera l  featur e o f 

lexica l  organisation .  Havin g foun d effect s o f  morphologica l 

complexit y i n a  tas k involvin g readin g a  sentence ,  w e ca n g o 

on t o examin e furthe r  th e relationshi p betwee n lexica l  an d 

syntacti c processin g an d a  decompose d lexicon . 

Experiment 2 

I f  lexica l  an d syntacti c processe s operat e independentl y o f 

one anothe r  an d o n differen t  sfructures ,  then ,  eve n withi n th e 

contex t  o f  a  decompose d lexicon ,  w e woul d expec t  (1 )  tha t 

morphologicall y comple x word s shoul d b e assemble d int o 
comple x lexica l  units ,  befor e the y ar e outpu t  t o syntacti c 

processe s an d (2 )  tha t  th e proces s o f  morphologica l  assembl y 

shoul d b e carrie d ou t  withou t  referenc e t o syntacti c an d othe r 

constraint s define d a t  a  sentenc e level .  Fo r  th e purpose s o f 

highe r  leve l  processing ,  furthermore ,  th e compute d whole -

wor d representatio n woul d hav e n o interna l  structure .  If , 

however ,  lexica l  an d syntacti c processe s ar e no t  autonomous , 

the n th e syntacti c an d semanti c environment s i n whic h a 

comple x wor d occur s m a y b e abl e t o influenc e thes e basi c 

processe s o f  morphologica l  combination . 

T o examin e thes e differen t  possibilities ,  w e neede d t o us e 

stimul i  tha t  woul d unequivocall y requir e a n activ e proces s o f 

assembl y fro m thei r  constituen t  morphemes .  T o thi s en d w e 

use d nove l  morphologicall y comple x word s (suc h a s nursely ) 

tha t  w e constructe d t o confor m wit h Englis h word-formatio n 

rules .  Ou r  basi c compariso n wa s betwee n nove l  form s o f  thi s 

typ e an d matche d set s o f  existin g comple x form s (suc h a s 

saintly) ,  presente d unde r  condition s o f  eithe r  stron g o r  wea k 

pragmati c an d syntacti c constraint . 

Thi s manipulatio n o n it s o w n woul d no t  b e sufficien t  t o 

distinguis h betwee n autonomou s an d non-autonomou s 

account s o f  th e relationshi p betwee n morphologica l  an d 

syntacti c processing .  W o r d s tha t  ar e outpu t  a s th e complete d 

produc t  o f  a n autonomou s lexica l  processo r  m a y stil l  b e rea d 

mor e quickl y i n constrained ,  rathe r  tha n unconstraine d 

sentences .  However ,  an y effect s o f  contex t  shoul d no t  b e 

influence d b y morphologica l  factors ,  sinc e processe s 

operatin g a t  th e sententia l  leve l  shoul d b e blin d t o word -

interna l  factors .  Her e w e manipulate d th e interna l  structur e o f 

th e nove l  form s b y varyin g whethe r  the y wer e prefixe d o r 

suffixe d (a s i n deconflic t  an d nursely) .  I f  sentence-leve l 

processe s interac t  onl y wit h th e complete d outpu t  o f 

morphologica l  assembly ,  the n th e orde r  o f  affixe s withi n th e 

wor d shoul d hav e n o effect .  Conversely ,  i f  contextua l  factor s 

affec t  processe s o f  morphologica l  assembly ,  the n thes e m a y 

operat e differentiall y  fo r  nove l  suffixe d items ,  wher e th e ste m 

comes first ,  tha n fo r  nove l  prefixe d items .  Contex t  an d orde r 

of  ste m an d affi x  m a y interac t  furthe r  wit h th e productivit y o f 

th e affi x  anothe r  word-interna l  factor .  Affi x  typ e (prefi x o r 

suffix )  wa s CO-varie d wit h productivit y i n thi s experiment . 

We woul d fin d evidenc e o f  processin g interactin g acros s 

lexica l  an d syntacti c levels ,  i f  (i )  nove l  an d establishe d word s 

wer e processe d i n qualitativel y th e sam e way ;  (ii )  th e 

processin g o f  comple x word s wa s influence d b y context ;  (iii ) 

ther e wer e difference s betwee n th e readin g o f  prefixe d an d 

suffixe d wor d sentences ;  an d (iv )  ther e wer e difference s 

betwee n sentence s wit h productiv e an d unproductiv e affixes . 

We constructe d 8 0 morphologicall y comple x nove l  tes t 

word s o f  whic h ther e wer e fou r  types :  word s wit h productiv e 

prefixe s an d suffixes ,  an d unproductiv e prefixe s an d suffixes . 
T o b e novel ,  word s wer e no t  i n th e C E L E X databas e 

(Baayen ,  Pipenbroo k &  Guiliker ,  1995 )  no r  i n th e O E D ,  o r 

wer e liste d ther e a s obsolete .  Th e nove l  word s wer e preteste d 
by askin g participant s t o decid e whethe r  o r  no t  the y ha d 

encountere d the m before .  Onl y word s wit h a  lo w probabilit y 

of  havin g bee n encountere d befor e wer e used . 

We matche d th e nove l  word s wit h lo w frequenc y 

establishe d word s wit h th e sam e affix ,  wher e thes e word s 
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P r o d u c t i v e pref ixe s 
120 

100 - p+s tes t 

+P+S con t 

-p- s tes t 

•p- s con t 

K 2 0 • 

Positio n 

P r o d u c t i v e suffixe s 

Positio n 

Unproduc t i v e prefixe s 

o> 6 0 

S i O 

Positio n 

Unproduct iv e suffixe s 
120 

Positio n 

Figur e 2 :  Th e mea n readin g time s eac h typ e o f  affixe d wor d (+p+ s =  strongl y constrained ;  -p- s =  weakl y constrained) . 

coul d b e substitute d int o th e sam e sententia l  environment s a s 

th e nove l  forms .  A s i n Experimen t  1 ,  w e use d a  contex t 

sentenc e followe d b y a  sentenc e wit h th e targe t  wor d t o b e 

rea d word-by-word .  W e constructe d th e sententia l 

constraint s precedin g th e targe t  wor d s o tha t  i n on e 

conditio n ther e wer e stron g pragmati c constraint s o n th e 

interpretatio n o f  th e critica l  comple x form ,  an d wher e th e 

syntacti c clas s o f  th e targe t  wa s als o strongl y constrained .  I n 

th e secon d condition ,  w e kep t  th e pragmati c an d syntacti c 

constraint s a s wea k a s possible .  W e confirme d thes e 

constraint s i n a  pretest .  Participant s wer e give n th e 

experimenta l  pair s o f  sentences ,  u p to ,  bu t  excluding ,  th e 

targe t  wor d an d complete d th e secon d sentence .  Th e result s 

sho w tha t  fo r  constraine d sentences ,  5 3 % o f  continuation s 

wer e relate d pragmaticall y t o th e targe t  word ,  an d 9 7 % o f 

continuation s ha d th e sam e syntacti c class .  Th e 

correspondin g result s fo r  th e unconstraine d sentence s wer e 

7 % an d 4 1 % respectively .  Example s o f  th e sentence s ar e 

show n i n (2 )  an d (3 )  (a=context ;  b=word-by-wor d sentence) . 

Th e procedur e wa s th e sam e a s Experimen t  1 . 

(2) Strong pragmatic and syntactic constraint: 

a.  John' s speec h t o th e conferenc e wa s fille d wit h 

poin t  afte r  point . 

b.  H e bega n som e tediou s an d L I S T Y A V Q R D Y 

demands fo r  bette r  workin g conditions . 

(3 )  W e a k pragmati c an d syntacti c constraint : 

a.  Joh n decide d i t  wa s tim e t o m a k e th e strengt h o f  hi s 

feeling s clea r 

b.  H e bega n som e L I S T Y A V O R D Y demand s fo r 

bette r  workin g conditions . 

Results and discussion 

Th e dat a fro m thre e participant s an d les s tha n 0.3 % o f  othe r 

dat a wer e exclude d (a s pe r  Experimen t  1) .  Ther e wer e n o 

significan t  effect s o n th e targe t  wor d (se e Fi g 2) .  A t 

subsequen t  positions ,  nove l  word s cause d significan t 

disruptio n (t+l-t+4:F2(l,64)=58.15 ;  p<0.001)' .  Constraine d 

sentence s wer e rea d significantl y mor e quickl y tha n 

unconstraine d (t+l-t-h4:F2(l,64)=22.71 ;  p<0.00l) ,  bu t  ther e 

was n o interactio n betwee n th e targe t  word s an d constrain t 

(F2<1) .  O n th e firs t  tw o post-targe t  words ,  prefixe d wor d 

sentence s wer e rea d mor e slowl y tha n suffixe d wor d 

sentences^ .  A t  t+ 2 ther e wa s n o differenc e i n th e averag e 

readin g tim e fo r  establishe d word s (Prefix :  10ms ;  Suffix ; 

9ms) ,  bu t  ther e wa s a  differenc e fo r  nove l  word s (Prefix : 

33ms;  Suffi x 22ms )  -  a  significan t  targe t  b y affi x  interactio n 

(Fl(l,36)=6.63 ;  p<0.02 :  F 2 (1,64)=5.94 :  p<0.02) .  Her e 

sentence s wit h unproductiv e affixe s wer e rea d significantl y 

mor e slowl y b y participant s tha n thos e wit h productiv e 

affixe s (Fl(l,36)=6.23:p<0.02;Fl(l,64) = 1.18 :  p>0.2) .  Th e 

three-wa y interactio n betwee n productivity ,  constrain t  an d 

'  Whe n mai n effect s occu r  ove r  tw o o r  mor e post-targe t  words ,  w e 
repor t  th e result s o f  a n analysi s tha t  w e conducte d o n th e ite m 
means onl y wit h positio n a s a  within-ite m variabl e 
(̂t+l:Fl(l,36) = 21.34 :  p<0.001 ;  F2(l,64)=2.96 :  p=0.09 ; 

t+2:Fl(l,36)=8.60:p<0.01;F2(I,64)=1.81:p>0.1 ) 
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affi x wa s significan t  (Fl(1.36)=7.51 :  p<0.01:F2(l,64)=9.63 : 

p<0.01) .  Bot h sentence s wit h productivel y suffixe d word s 

wer e rea d equall y quickly ,  (9ni s v  10ms )  an d sentence s wit h 

unproductiv e prefixe s wer e rea d equall y slowl y {31m s v 

32ms) ,  regardles s o f  constraint .  Fo r  sentence s wit h 

productiv e prefixe s an d unproductiv e suffixes ,  th e presenc e 

of  stron g sententia l  constraint s ha d a  facilitator y effec t 

(11ms V  35ms ;  12m s v  31m s respectively) . 

The result s sho w tha t  th e processin g loa d fo r  nove l 

morphemi c combination s i s  reduce d b y th e sententia l 

contex t  i n apparentl y th e sam e wa y a s i t  i s  whe n processin g 

establishe d words .  Thi s patter n support s ou r  predictio n tha t 

sententia l  context s ca n influenc e th e processin g o f 

morphologicall y comple x words .  A s predicte d ther e wer e 

difference s i n th e wa y tha t  nove l  prefixe d an d suffixe d form s 

wer e processed .  Fro m thi s w e ca n tentativel y conclud e tha t  a 

word' s interna l  structur e i s no t  los t  onc e lexica l  processe s 

hav e compute d thei r  outpu t  product .  A  word' s interna l 

structur e i s preserve d an d remain s availabl e t o interac t  wit h 

syntacti c processes . 

Productivit y o f  affi x di d no t  hav e a  reliabl e effec t  o n th e 

processin g o f  comple x words ,  bu t  th e slowe r  readin g o f  al l 

sentence s wit h unproductivel y prefixe d word s i s suggestiv e 

tha t  ther e ar e difference s i n morphemi c representation s 

dependin g o n h o w productiv e a n affi x  is . 

Experiment 3 

I n Experimen t  1  w e foun d effect s o f  morphologica l 

compositio n wit h stem s an d derive d affixe s withi n wha t  i s 

traditionall y regarde d a s th e lexica l  domain ,  whil e i n 

Experimen t  2  w e looke d a t  derivationa l  morpholog y i n 

greate r  depth .  N o w w e tur n t o th e syntacti c domai n an d 

combinatoria l  processe s wit h inflecte d word s t o se e i f 

simila r  principle s apply . 

Syntacti c processe s ar e concerne d wit h buildin g sententia l 

representations .  Tens e i s  alway s realise d i n th e underlyin g 

structur e o f  a  sentenc e i n traditiona l  linguisti c analysis , 

whethe r  o r  no t  ther e i s a  clea r  phonologica l  marker .  Th e 

syntacti c structur e i n sentence s (4) ,  (5 )  an d (6 )  belo w i s 

identical ,  althoug h i n (5 )  tens e i s  overtl y marke d wit h th e 

affi x -ed ,  whil e i n (4 )  i t  i s  not ,  an d i n (6 )  i t  change s th e 

entir e phonologica l  for m o f  th e stem . 

(4 )  I  watc h you . 

(5 )  I  watche d you . 

(6 )  I  sa w you . 

If lexical and syntactic domains function as separate sub-

systems ,  ther e shoul d b e n o difference s i n processin g 

differen t  surfac e realisation s o f  th e sam e underlyin g 

syntacti c structure .  Bu t  i f  ther e i s  som e commonalit y 

betwee n combinatoria l  operation s fo r  derive d an d inflecte d 

words ,  w e woul d expec t  th e result s o f  thi s experimen t  t o b e 

comparabl e wit h thos e o f  Experimen t  1 . 

The pas t  tens e i n Englis h i s usuall y forme d b y addin g th e 

suffi x -e d t o th e verb .  Ther e ar e som e exception s t o thi s rule , 

wit h abou t  18 0 irregula r  pas t  tens e form s (e.g .  sleep/slept ; 

teach/taught) .  Verb s wit h regula r  pas t  tense s ar e 

undoubtedl y morphologicall y comple x an d ca n b e 

straightforwardl y decompose d int o stem s an d affixes . 

Irregula r  pas t  tenses ,  whil e havin g th e sam e syntacti c 

functions ,  ar e no t  combinatoriall y  comple x i n th e sam e wa y 

and canno t  b e decompose d int o a  ste m an d affix . 

We constructe d 3 2 set s o f  fou r  pas t  tens e verbs ,  whic h 

varie d accordin g t o regularit y (regula r  v  irregular )  an d 

frequenc y (hig h v  low) .  A s man y o f  th e irregula r  pas t  tense s 

i n Englis h ar e extremel y frequent ,  th e frequenc y matchin g 

betwee n th e regula r  an d irregula r  form s wa s onl y 

approximat e (se e Tabl e 2  an d example s i n (7)) .  Th e 

procedur e wa s th e sam e a s Experimen t  1 ,  wit h pair s o f 

preteste d sentences ,  identica l  apar t  fro m th e targe t  word . 

(7) a.The parish church was holding a fundraising supper. 

b Mar y mad e th e starte r  an d Georg e 

P R O V I D E D / F E T C H E D / G O T / C H O SE 

th e foo d fo r  th e mai n course . 

Table 2: Details of target words for experiment 3. 

Morp h 

Regula r 

Irregula r 

Fre q Typ e 

Hig h 

Low 
Hig h 

Low 

Exampl e 

PROVIDED 
FETCHED 
GOT 
CHOSE 

Mean lo g Fre q 
1.4 1 
0.3 0 
1.8 7 

0.4 8 

Result s a n d Discussio n 

Th e dat a fro m 5  participant s an d othe r  point s amountin g t o 

les s tha n 0.3 % wer e exclude d (a s pe r  Experimen t  1) .  Ther e 

wer e n o effect s o n th e targe t  wor d (se e Fi g 3) .  A t  t+ 1 regula r 

pas t  tens e sentence s wer e rea d significanU y mor e slowl y 

tha n irregula r  (Fl(l,37)=6.8;p=0.02;F2(l,28)=5.91; p < 

0.025) .  Ther e wa s n o effec t  o f  wor d frequenc y an d n o 

interactio n betwee n wor d frequenc y an d regularit y (al l 

F's<2) .  A t  t+ 2 hig h frequenc y wor d sentence s wer e rea d 

mor e quickl y tha n lo w frequenc y sentences .  Thi s effec t  wa s 

margina l  b y participant s an d significan t  b y item s 

(Fl(l,37)=2.99 ;  p<0.09 :  F2(l,28)=4.59 ;  p<0.04 )  Her e th e 

regularit y effec t  disappeare d an d ther e wa s n o interactio n 

(al l  F's<l) .  W e analyse d th e ite m mean s onl y fro m t+ 1 an d 

t+ 2 together ,  addin g positio n a s a  within-ite m factor .  Ther e 

wer e n o mai n effect s o f  positio n o r  regularity ,  bu t  a  margina l 

effec t  o f  frequenc y (F2(l,28)=3.76 ;  p<0.07) .  Ther e wa s a 

significan t  interactio n betwee n positio n an d regularit y 

(F2(l,28 )  =7.50 ;  p=0.01) .  Ther e wa s n o interactio n betwee n 

frequenc y an d regularit y o r  positio n (Al l  F's<2) .  Th e result s 

of  thi s experimen t  sho w tha t  sentence s wit h morphologicall y 

comple x regula r  pas t  tens e verb s ar e rea d mor e slowl y tha n 

thos e wit h irregula r  pas t  tens e verbs .  Thi s i s independen t  o f 

a word' s surfac e frequency .  I n Experimen t  1 ,  w e kep t  th e 

syntacti c environmen t  constant ,  whil e varyin g th e lexica l 

processin g tas k (readin g a  morphologicall y simpl e o r 

derive d word) .  I n thi s experiment ,  w e kep t  th e lexica l  an d 

syntacti c environment s constant ,  whil e varyin g th e 
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reg:lo w 
reg:high 

lrr:lo w 
• & 
Ifr:hi9 h 

Positio n 

F igu r e 3 :  M e a n read in g t ime s fo r  regula r  a n d irregula r  part -

tense s o n th e targe t  w o r d a n d t w o s u b s e q u e n t  positions . 

combinatorial complexity of the target words. Although the 

effect s i n thi s e x p e r i m e n t  ar e no t  s o stron g a s i n E x p e r i m e n t 

1,  th e patter n o f  result s i s essentiall y  th e s a m e .  T h i s indicate s 

tha t  ther e i s som e c o m m o n featur e t o combinatoria l 

operation s a t  lexica l  an d syntacti c levels . 

General Discussion 

The experiment s i n thi s pape r  wer e se t  u p t o examin e th e 

shar p distinctio n conventionall y mad e betwee n lexica l  an d 

syntacti c processes ,  workin g withi n a  framewor k tha t 

regard s morphologica l  combinatio n a s a  centra l  aspec t  o f 

lexica l  organisation .  A  first,  ground-clearin g experimen t  wa s 

designe d t o investigat e whethe r  effect s o f  morphologica l 

complexit y coul d b e detecte d i n sentenc e leve l  tasks . 

Accordingly ,  i n Experimen t  1 ,  w e foun d elevate d readin g 

time s fo r  sentence s wit h morphologicall y comple x word s a s 

compare d t o thos e wit h morphologicall y simpl e words . 

I n a  secon d comparison ,  w e foun d qualitativel y simila r 

effect s o f  morphologica l  complexit y i n bot h th e lexica l  an d 

syntacti c domains .  Thi s i s base d o n th e paralle l  pattern s o f 

result s fo r  derive d word s an d inflecte d word s i n Experiment s 

1 an d 3 ,  wher e effect s o f  morphologica l  combinatio n wer e 

independen t  o f  wor d frequency .  I n a  thir d comparison ,  w e 

foun d tha t  nove l  an d existin g morphologicall y comple x 

word s bot h ha d reduce d processin g loa d i n strongl y 

constraine d sentenc e contexts .  On e interpretatio n o f  thi s i s 

tha t  highe r  leve l  contextua l  factor s ca n influenc e lexica l 

leve l  processe s o f  morphemi c combination . 

Furthe r  evidenc e fo r  thi s interactive ,  o r  non-autonomou s 

accoun t  come s fro m th e difference s w e foun d betwee n 

prefixe d an d suffixe d words .  Th e orde r  o f  morpheme s i n a 

wor d mad e a  differenc e t o ho w the y wer e read ,  wit h ste m + 

affi x  combination s rea d mor e quickl y tha n affi x  -i -  ste m 

combinations .  Wher e word-interna l  factor s wer e no t 

conduciv e t o successfu l  nove l  morphemi c combinatio n (i.e . 

unproductiv e +  prefix) ,  sentenc e leve l  constrain t  ha d n o 

influence .  Similarly ,  whe n tw o factor s (productiv e -i -  suffix ) 

combine d tha t  wer e maximall y conduciv e t o nove l 

morphemi c combination ,  contextua l  constraint s di d no t 

brin g additiona l  benefits .  However ,  whe n tw o intermediat e 

word-interna l  factor s (i.e .  productiv e +  prefix ;  unproductiv e 

+ sutlix )  combined ,  stron g constrain t  ha d a  clea r  influence . 

Overall ,  w e ca n conclud e tha t  w e hav e foun d sufficien t 

evidenc e t o continu e re-examinin g th e relationshi p betwee n 

lexica l  an d syntacti c processes .  On e directio n fo r  pursuin g 

thi s woul d b e t o as k whethe r  specifi c  syntacti c constraint s 

coul d b e show n t o determine ,  o r  pre-determine ,  ho w set s o f 

morphemes wer e combined . 
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