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Abstrac t 

This paper defends a principle-based model of sen-
tenc e processing ,  an d demonstrate s tha t  suc h a  mode l 
must  hav e tw o specifi c  properties :  (1 )  i t  mus t  us e a 
partiall y  top-dow n parsin g mechanism ,  possibl y re -
stricte d t o functiona l  structure ,  an d (2 )  i t  mus t  us e 
an Activ e Trac e Strategy ,  whic h freel y posit s trace s 
befor e thei r  linea r  strin g position .  I t  i s  argue d tha t 
bot h o f  th e propose d mechanism s follo w fro m a n over -
archin g Principl e o f  Incrementa l  Comprehension . 

1. Introduction 

Theories of linguistic performance have long sought 
direc t  psycholinguisti c evidenc e fo r  th e representa -
tion s an d mechanism s posite d b y theorie s o f  syntac -
ti c competence .  Th e lin e o f  reasonin g whic h under -
lie s thi s programm e o f  researc h ca n b e summarise d 
as follows :  Theorie s o f  synta x clai m t o provid e a n 
accoun t  o f  a  person s knowledg e o f  language .  Th e hu -
man sentenc e processin g mechanis m (HSPM )  mus t 
presumabl y mak e us e o f  knowledg e o f  language .  Thu s 
th e mos t  parsimoniou s accoun t  i s  on e wher e th e pro -
cessin g mechanis m make s direc t  us e o f  th e rule s an d 
representation s o f  syntax .  Th e vie w ha s bee n ex -
presse d a s th e Stron g Competenc e Hypothesi s (SCH ) 
whic h hold s tha t  th e proces s mode l  mus t  mak e di -
rec t  us e o f  th e principle s o f  grammar :  wha t  Berwic k 
and Weinber g cal l  typ e transparenc y [BW84] .  A s psy -
cholinguist s hav e turne d thei r  attentio n t o th e recen t 
principle s an d parameter s (P&P )  mode l  o f  linguisti c 
competence ,  tw o particula r  propertie s deman d th e at -
tentio n o f  SC H proponents : 

1. The theory makes use of a set of interacting, 
heterogeneou s principle s renderrin g traditiona l 
parsin g technologie s insufficient ,  a s ther e i s onl y 
a minima l  phras e structur e component . 

2.  Th e P & P mode l  make s us e o f  multiple-level s 
of  syntacti c representation ,  an d posit s th e ex -
istenc e o f  empt y categories ,  bot h i n subcatego -
rized ,  adjoined ,  an d intermediat e positions . 

Thes e issue s hav e sparke d researc h int o a  rang e o f 
computationa l  an d psychologica l  model s o f  ho w prin -
ciple s o f  gramma r  ma y b e use d directl y i n parsin g 
(se e [Pri88] ,  [Fon91] ,  [Cro92 ]  a s examples) .  Thi s pa -
per  endeavour s t o she d furthe r  ligh t  o n th e natur e o f 
a principle-base d H S P M. 

2. Complexity-Based Models 

Traditional hypotheses concerning the parsing strate-
gie s an d algorithm s o f  th e H S P M ar e founde d upo n 
some notio n o f  syntacti c 'complexity' .  Thi s vie w 
propose s tha t  increase s i n processin g complexit y in -
curre d durin g parsin g ar e th e resul t  o f  som e increase d 
loa d o n th e syntacti c processor .  A s a  result ,  theo -
rie s hav e stipulate d thei r  relevan t  metric s fo r  assess -
in g complexit y a s eithe r  representationa l  parsimony , 
as i n Frazier' s mode l  [Fra79] ,  o r  computationa l  ef -
ficiency  a s i n th e parse r  o f  Berwic k an d Weinber g 
[BW84] .  Give n thi s view ,  th e parsin g strategie s op -
erativ e withi n thes e model s ar e motivate d b y th e de -
sir e t o minimis e complexity :  Fraaier' s Minima l  At -
tachmen t  strateg y minimise s th e complexit y o f  th e 
phras e marker ,  whil e Marcus '  parse r  operate s deter -
ministically . 

Both of these approaches are based fundamentally 
upo n th e isolatio n o f  th e parsin g task .  Tha t  is ,  the y 
ar e isolate d i n th e sens e tha t  th e syntacti c processin g 
strategie s ar e insensitiv e t o th e mor e genera l  com -
prehensio n task .  Th e parsin g model s propose d ar e 
motivate d purel y b y a  desir e t o minimis e syntacti c 
complexity ,  b e i t  representationa l  o r  computational . 
Whil e i t  i s  reasonabl e t o assum e tha t  bot h syntacti c 
representatio n an d computatio n wil l  b e relevan t  con -
tributor s t o overal l  sentenc e processin g complexity , 
i t  i s  possibl e tha t  thei r  importanc e ma y b e overshad -
owed b y th e complexit y o f  th e mor e genera l  compre -
hensio n task .  I n othe r  words ,  simpl e tim e an d spac e 
complexit y consideration s withi n th e syntacti c pro -
cesso r  migh t  no t  b e o f  paramoun t  importance ,  an d 
thu s processin g strategie s therei n ma y rathe r  b e ori -
ente d toward s th e concern s o f  globa l  comprehension . 
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3.  A n Alternat iv e 

On the grounds just outlined, the model we propose 
does no t  assum e eithe r  computationa l  o r  represen -
tationa l  parsimon y o f  th e synta x t o b e fundamental . 
Rather ,  w e assum e tha t  th e sentenc e processo r  strive s 
t o optimis e local ,  incrementa l  comprehensio n o f  th e 
inpu t  utterance .  Tha t  is ,  decision s abou t  th e curren t 
syntacti c analysi s cir e mad e incrementall y (fo r  eac h 
inpu t  item )  o n th e basi s o f  principle s whic h ar e in -
tende d t o maiximis e th e overal l  interpretation .  Th e 
philosoph y whic h underlie s thi s positio n i s tha t  th e 
syntacti c processor' s primar y objectiv e i s t o provid e 
a maiximaJ ,  partia l  interpretatio n o f  a n utteranc e a s 
inpu t  i s received ,  suc h tha t  i t  ma y b e quickl y inte -
grate d int o th e curren t  context ,  thereb y meetin g th e 
real-tim e demsind s o f  comprehension .  A s such ,  syn -
tacti c analysi s wil l  procee d first  jui d foremos t  i n a 
manner  whic h wil l  satisf y thi s objective .  I n sum ,  w e 
propos e tha t  th e operation s o f  th e autonomou s syn -
tacti c processo r  as e no t  determine d b y interna l  syn -
t2M;ti c factors ,  bu t  rathe r  b y th e externa l  deman d fo r 
a maxima l  increment ^  analysis .  W e wil l  du b thi s th e 
Principl e o f  Incrementa l  Comprehensio n (PIC) ,  de -
fined  a s follows : 

Principle of Incremental Comprehension: The 
sentenc e processo r  operate s i n suc h a  wa y a s 
t o maximis e th e interpretatio n an d comprehen -
sio n o f  th e sentenc e a t  eac h stag e o f  processin g 
(i.e .  a s eac h lexica l  ite m i s encountered) . 

At first consideration this would seem satisfiable by 
any o f  th e standar d assumption s o f  incrementa l  syn -
tacti c processing ,  suc h a s Frazier' s Lefi-io-Righ t  Con -
strain t  [FR88] .  A s w e wil l  see ,  however ,  ther e i s a n 
importan t  difference .  Whil e th e traditiona l  incremen -
ta J parsin g requiremen t  i s subsume d b y PI C — i.e . 
eeuJi  lexica l  ite m mus t  b e incorporate d int o th e cur -
ren t  "connected "  partia l  syntacti c analysi s a s i t  i s  en -
countere d — ther e i s th e additiona l  implicatio n tha t 
any structur e whic h ca n b e buil t  (accordin g t o th e 
principle s o f  grammar) ,  mus t  be .  A s w e wil l  see ,  thi s 
i s especiedl y relevan t  fo r  th e characterisatio n o f  bot h 
attachmen t  jm d gap-fillin g preferences .  Th e latte r 
phenomena ,  i n pairticular ,  i s  no t  considere d b y tradi -
tiona l  definition s o f  incrementa l  interpretation . 

4. Building Phrase Structure 

The PIC essentially demands that the syntactic pro-
cesso r  mak e maxima l  us e o f  al l  availabl e informa -
tio n (lexica l  an d syntactic )  durin g parsing ,  suc h tha t 
i t  construct s a  maximal ,  partial ,  syntacti c analysis . 
Thi s predict s no t  onl y tha t  incomin g lexica l  item s wil l 
'project '  structure ,  bu t  als o tha t  th e parse r  wil l  us e 
grammatica l  knowledg e t o 'predict '  structur e when -
ever  possibl e demandin g a  mechanis m whic h i s capai -
bl e o f  bot h bottom-u p an d top)-dow n operation . 

I f  w e assum e a  parsin g mode l  whic h msJce s direc t  us e 
of  grammatica l  principle s (no t  a  compile d ou t  se t  o f 
phras e structur e rules ,  fo r  example) ,  the n w e m c im -
mediatel y presente d wit h a  natura l  wa y i n whic h t o 
carv e u p th e top-dow n an d bottom-u p component s 
— th e distinctio n betwee n functiona l  an d lexica l  cat -
egories .  Give n a  functiona l  node ,  e.g .  C P (5' )  o r 
I P (5) ,  w e ca n immediatel y recrui t  syntacti c knowl -
edge t o predic t  th e structur e o f  th e clause .  Give n a 
lexica l  node ,  e.g .  VP ,  however ,  prediction s abou t  it s 
interna l  structur e woul d b e gues s wor k an d bottom -
up attachmen t  int o th e V P seem s mor e sensible .  Evi -
denc e fo r  th e top-dow n strateg y ha s bee n particularl y 
forthcomin g i n verb-fina l  language s suc h a s Dutch , 
wher e argument s mus t  b e attache d befor e th e ver b 
i s reached .  Frazie r  demonstrate s thi s fo r  sentence s o f 
th e followin g sort : 

(1 ) 

a. 

b. 

".. .  [c p da t  [i p [n p he t  meisj e ]  [v p [p p va n 

Hollan d ]  houd t  ]]]. " 

.. .  tha t  th e gir l  Hollan d like s 
".. .  [c p da t  [j p [n p he t  meisj e [p p va n Hol -
lan d ] ]  glimlacht e ]]. " 

.. .  tha t  th e gir l  fro m Hollan d smile d 

I n a  readin g tim e experiment ,  Frazie r  demonstrate d 
a clea r  preferenc e fo r  sentence s consisten t  wit h th e 
VP objec t  analysi s a s i n (la) .  Thi s suggest s tha t  be -
for e th e ver b i s reached ,  th e followin g i s th e preferre d 
structure :  _ 

/ 

het  meisj e va n Hollan d 

Regardles s o f  th e particula r  strateg y use d t o accoun t 
fo r  thi s preference ^  thi s preferenc e enteul s tha t  th e 
VP nod e exis t  st s a  potentia l  sit e fo r  attachment ,  ne -
cessitatin g som e degre e o f  top-dow n parsing .  I f  w e as -
sume th e predictio n o f  functiona l  structur e suggeste d 
above ,  the n th e V P nod e woul d b e posite d top-down , 
and a  necessar y complimen t  o f  th e functiona l  hea d 
I  (an d I P woul d i n tur n hav e bee n predicte d a s th e 
complemen t  o f  C) .  Se e [Cro92 ]  fo r  furthe r  discussio n 
of  strategie s employe d i n th e constructio n o f  phras e 
structure . 

'  I t  i s  consisten t  wit h bot h FVaziers' s Minima l  Attachmen t 
strateg y [Fr«79 ]  »n d Crocker' s Argumen t  Attachmen t  prin -
cipl e [Cro92] . 
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5.  P a r s i n g E m p t y C a t e g o r i e s Ev idenc e Agains t  TVace s 

Moder n transformationa l  gramma r  i s distinguishe d 
by it s us e o f  empt y categorie s t o explicit y repre -
sent  position s vacate d b y movement .  Whil e thi s i s 
a perfectl y reasonabl e mechanis m i n th e constructio n 
of  syntacti c theory ,  i t  pose s a n interestin g questio n 
t o psycholinguists :  Ar e trace s 'psychologicall y real' ? 
Ar e trace s explicitl y  recovere d durin g comprehensio n 
of  a n utterance ,  o r  ar e the y merel y som e forma l  mech -
anis m o f  th e competenc e theor y (thereb y weakenin g 
th e SCH) ? I n th e stric t  principle-base d mode l  w e ar e 
assumin g here ,  w e tak e trace s t o b e rea l  sinc e the y 
participat e cruciall y i n th e formatio n o f  Chains . 

Of all the gap-iilling strategies which have been pro-
posed ,  perhap s th e mos t  descriptivel y successfu l  i s 
th e Activ e Fille r  Strateg y (AFS )  whic h ha s bee n ar -
gued b y Frzaie r  an d he r  colleagues .  Thi s ca n b e mos t 
simpl y define d a s follow s [FC89] : 

Active Filler Strategy: When a filler has been 
identified ,  ran k th e possibilit y  o f  assignin g i t 
t o a  ga p abov e al l  othe r  options . 

To illustrat e th e strategy ,  Clifto n an d Frazie r  [CF89 ] 
presen t  th e globall y ambiguou s example s give n belo w 
i n whic h ther e i s a  stron g preferenc e fo r  th e secon d 
interpretatio n (2b) : 

(2) 

a.  " W h o ,  di d Fre d tel l  Mar y £ ,  lef t  th e country. " 

b.  "Who .  di d Fre d tel l  e .  Mar y lef t  th e country. " 

Further, they point to the experiments conducted by 
[CF85 ]  an d [Sto86] ,  o n sentence s o f  th e typ e i n (3) , 
whic h demonstrat e significantl y large r  readin g time s 
fo r  u s i n (3b )  tha n i n (3a )  o r  (3c) .  Thi s suggest s tha t 
th e A F S i s operative ,  assignin g th e filler  t o th e ga p 
zrfte r  bring ,  an d tha t  som e expens e result s fro m re -
visin g thi s analysis . 

(3) 

a.  " M y brothe r  weuite d t o kno w who, -  e, -  wil l 

brin g u s h o m e a t  Christmas. " 

b.  " M y brothe r  wante d t o kno w who j  Rut h wil l 
brin g ( *  £< )  u s h o m e t o e, -  a t  Christmas. " 

c.  " M y brothe r  wemte d t o kno w i f  Rut h wil l 

brin g u s h o m e t o M o m a t  Christmas. " 

For further evidence and discussion see [CF89]. In 
th e remainde r  o f  thi s paper ,  w e wil l  conside r  som e 
recen t  evidenc e whic h challenge s traditiona l  assump -
tion s abou t  th e manne r  i n whic h lon g distanc e de -
pendencie s ar e processed .  Specifically ,  I  wil l  argu e 
that ,  i f  a  trace-base d accoun t  i s t o b e maintained , 
th e postulatio n o f  trace s mus t  obe y a  radica l  versio n 
of  Ftazier' s A F S ,  bu t  tha t  th e revise d strateg y i s i n 
fac t  derivabl e fro m th e PIC . 

I n a  recen t  article ,  Pickerin g an d Barr y ( P & B ) 
contras t  th e trace-base d mechanis m o f  transforma r 
tiona l  g ramma r  wit h a  'dependency-grammar '  ac -
count ,  wherei n a  filler  i s  associate d directl y wit h it s 
subcategorize r  (no t  mediate d vi a a  gap )  [PB91] .  Thi s 
contras t  i s  illustrate d b y th e followin g pair : 

(4) 

a.  "[Whic h man], -  d o yo u thin k Mar y love s e < ? " 

b.  "[Whic h man ] ,  d o yo u thin k Mar y loves ,  ? " 

The transformational model of grammar which I have 
assume d throughout ,  posit s a  ga p i n th e objec t  posi -
tio n o f  7ove s a s i n (4a) ,  whil e a  dependenc y g ramma r 
accoun t  assume s tha t  th e filler  i s  directl y associate d 
wit h love s a s i n (4b) .  P & B poin t  ou t  that ,  whil e 
ther e i s significan t  evidenc e supportin g th e psycho -
logica l  realit y o f  processin g unbounde d dependencie s 
(se e [MB89 ]  an d reference s cite d therein )  th e evidenc e 
i s equall y consisten t  wit h th e alternativ e grammatica l 
accoun t  discusse d above ,  sinc e th e filler  an d subcat -
egorize r  ar e typicall y adjacent . 

This stalemate demands that we investigate sentences 
wher e th e subcategorizin g elemen t  an d th e positio n 
of  th e propose d trac e ar e sepeirate d b y intervenin g 
material .  Conside r  th e followin g P P extraction : 

(5) 

a.  "[I n whic h tin], -  di d yo u pu t  th e cak e e, -  ? " 

b.  "[I n whic h tin], -  di d yo u put, -  th e cak e ? " 

The trace-based account prohibits the resolution of 
th e filler-gap  relatio n unti l  th e en d o f  th e sentence , 
whil e th e dependenc y accoun t  permit s thi s t o b e re -
solve d immediatel y upo n encounterin g put .  Thu s th e 
gap-fre e mode l  appear s t o permi t  a  greate r  degre e o f 
incrementa l  interpretation ,  whic h seem s t o b e intu -
itivel y born e ou t  i f  th e direc t  objec t  i s  lengthened : 

(6) "[In which tin]j did you putj the cake that your 

littl e sister' s frien d bake d fo r  yo u ? " 

I t  seem s tha t  w e a^ e quit e capabl e o f  recoverin g th e 
fac t  tha t  I d whic h ti n i s th e indirec t  objec t  o f  put , 
lon g befor e w e finish  processin g th e direc t  objec t  N P . 
Indeed ,  i f  w e d o no t  pied-pip e th e preposition ,  forcin g 
th e interpretatio n o f  th e indirec t  objec t  t o b e delaye d 
unti l  th e prepositio n i s reache d (sinc e i t  i s  th e subcat -
egorize r  o f  th e N P ) ,  the n th e sentenc e become s rathe r 
unwieldly : 

(7) "[Which tin],- did you put the cake that your 

littl e sister' s frien d bake d fo r  yo u in, -  ? " 

PicB go on to consider examples with multiple long-
distanc e dependencies ,  whic h provid e furthe r  evi -
denc e tha t  filler-gap  construction s ar e resolve d a t  th e 
subcategorizer . 
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Parsin g wi t h Traces :  T h e 2"* *  D i m e n s i o n 

The arguments of P&B outlined above must be ad-
dresse d b y an y mode l  whic h claim s t o b e principle -
based .  Crucially ,  however ,  traditiona l  model s o f  gap -
fillin g tacitl y  assum e tha t  empt y categorie s m a y onl y 
be posite d onc e th e relevan t  positio n i n th e strin g ha s 
bee n reached .  I n thi s way ,  trace s ar e treate d m u c h 
as lexica l  items ,  despit e th e fac t  tha t  the y lac k inher -
ent  phonologica l  content .  A n alternativ e i s t o assum e 
tha t  empt y categorie s d o no t  constitut e par t  o f  th e 
P F leve l  o f  representatio n — i.e .  th e phonetic ,  S -
structur e 'yield '  o f  a  syntacti c auialysis .  Indeed ,  cur -
ren t  transformationa l  synta x t o doe s no t  posi t  th e 
existenc e o f  empt y categorie s a t  an y excep t  th e syn -
tacti c level s o f  representatio n (S S an d L F ) .  Rather , 
empt y categorie s ai e simpl y anothe r  representationa l 
devic e i n th e syntacti c structur e o f  a n utterance , 
wit h a  psychologica l  statu s simila r  t o th e branche s 
of  th e phras e structur e tree .  I f  w e adop t  thi s view , 
the n ther e i s n o a  prior i  reaso n t o dela y positin g a 
trac e onc e a n attachmen t  sit e exist s i n th e constituen t 
structur e — i. e ther e i s n o reaso n t o 'hol d off '  un -
ti l  th e correspondin g strin g yiel d positio n i s reached . 
Havin g relaxe d thi s (unmotivated )  constrain t  o n gap -
poetulation ,  le t  u s reconside r  th e followin g sentence , 
assumin g th e us e o f  traces : 

(8) "[In what tin], did you put the cake £< ?" 

If we follow the above suggestion, then — once the 
ver b pu t  an d it s V P projectio n ar e incorporate d int o 
th e structur e — ther e i s n o reaso n t o dela y th e pos -
tulatio n o f  th e PP-trac e a s a  cooiplanent : 

(9 ) 

I n wha t  tin j  di d yo u pu t  .. .  e, -

Once thi s structur e i s buil t  w e ca n procee d t o pairs e 
th e remainin g lexica l  materia l  (i.e .  th e cake )  — 
whethe r  th e remaiinin g inpu t  precede s th e trac e (i.e . 
intervene s i n th e structure )  o r  follow s it ,  i s  o f  n o con -
cer n s o lon g a s th e independen t  principle s o f  g ramma r 
ar e upheld . 

If this proposal seems at first controversial, it is be-
caus e ou r  existin g perceptio n o f  gap-fillin g ha s bee n 

shape d b y th e us e of'l-dimensional'characterisation s 
of  syntacti c analyses ;  e.g .  th e strin g i n (8 )  abov e con -
stitute s th e termins d yiel d o f  th e S-structur e tre e i n 
(9) ,  whic h i s fundamentall y a  '2-dimensiona r  struc -
ture .  W e ca n se e tha t  th e 1- D characterisatio n ha s 
th e potentia l  t o misguid e ou r  intuition s abou t  pro -
cessing ,  whic h i s inherentl y concerne d wit h th e re -
cover y o f  th e 2- D structure .  Furthemore ,  empt y cat -
egorie s shoul d no t  b e considere d a  prior i  par t  o f  th e 
P F yield ,  an d m a y therefor e b e processe d a s soo n a s 
th e curren t  partia l  syntacti c representatio n permits . 

This revised view entails that the AFS as proposed 
by Frazie r  mus t  b e a m m e n d e d t o operat e suc h tha t 
i t  posit s a  trac e i n 2in y potentiall y  vacate d positio n 
m a de availabl e b y th e curren t  partia l  analysis ,  re -
gardles s o f  wher e tha t  positio n i s i n th e strin g yield . 
Thi s migh t  b e descriptivel y characterise d a s a  th e hy -
pcr-Activ e Fille r  Strateg y — wha t  w e wil l  du b thi s 
th e Activ e Trac e Strateg y (ATS) .  Thu s a  trac e m a y 
be postulate d eve n soone r  tha n wa s dictate d b y th e 
A F S,  a s discusse d earlier .  I n fact ,  th e A T S i s equiv -
alen t  t o th e A F S ,  bu t  i s les s 'inhibited '  give n ou r  re -
vise d interpretatio n o f  th e statu s o f  empt y categories . 
Indeed ,  jus t  a s w e argue d tha t  th e activ e predictio n 
of  (functionall y selected )  constituen t  structur e wa s 
derive d fro m th e PIC ,  w e similarl y clai m tha t  PI C 
force s th e postulatio o o f  trace s i n a n equall y 'active ' 
manner ,  s o a s t o ensur e tha t  antecedent-trac e rela r 
tionship s ar e resolve d incrementally ,  an d a t  th e ear -
lies t  possibl e momen t . 

Let us now consider some additional support for our 
approac h whic h demonstrate s tha t  th e A T S applie s 
fo r  trace s resultin g fro m bot h X*"" '  (phrasal )  an d 
X"" "  (head )  movement .  T o illustrat e this ,  conside r 
th e followin g example : 

(10) "Das Madchen sah das Buch." 
The gir l  sa w th e book . 

C 

das Buc h Das Madcheu j 

We follo w th e standar d transformationa l  ansdysi s i n 
assumin g tha t  th e canonica l  structur e o f  Germa n an d 
Dutc h i s V  an d I  final.  I n bot h languages ,  however , 
th e highes t  ver b (eithe r  auxiliar y o r  main )  raise s t o 

374 



th e beginnin g o f  th e sentenc e (t o C° )  followe d b y top -
icalisatio n o f  som e phras e t o th e [Spec,CP ]  position ; 
th e so-calle d verb-second ,  o r  V-2 ,  phenomena .  Note , 
bot h th e Englis h an d Germa n sentence s hav e simila r 
wor d order ,  bu t  th e structur e illustrate s tha t  i n Ger -
man,  th e D-structur e positio n o f  th e ver b occur s a t 
th e en d o f  th e sentence .  I f  w e assume d th e traditiona l 
gap-fillin g strategies ,  the n Germa n an d Dutc h hearer s 
woul d b e force d t o dela y th e us e o f  th e verb s selec -
tiona l  informatio n unti l  th e en d o f  th e sentence ,  afte r 
al l  th e complement s hav e bee n parsed." ^  Thi s con -
trast s wit h Stowe' s evidenc e fo r  Englis h whic h seem s 
t o demonstrat e th e incrementa l  us e o f  themati c in -
formatio n durin g processin g [Sto89] .  Thu s th e tra -
ditiona l  assumption s abou t  gap-fillin g impl y tha t  — 
fo r  sentence s wit h virtuall y identicEi l  wor d orde r  — 
Englis h hearer s hav e th e advantag e o f  usin g themati c 
informatio n incrementally ,  whil e Germa n hearer s d o 
not .  Give n th e accoun t  motivate d above ,  however , 
we predic t  a n equivalen t  degre e o f  incrementalit y fo r 
bot h languag e types .  Conside r  th e structur e fo r  th e 
followin g partia l  input : 

(11) "Das Madchen_sah ..." 

C 

Das Madchen j 

Give n th e predictio n o f  functiona l  constituen t  struc -
tur e argue d fo r  earlier ,  th e parse r  ca n posi t  bot h th e 
subjec t  trac e (i n [Spec.IP] )  an d th e trac e fo r  th e hea d 
of  th e V P immediately ,  sinc e th e necessar y structur e 
exist s fo r  th e postulatio n o f  thes e trace s (recal l  th e 
functiona l  predictio n o f  I P b y C ,  an d V P b y I) .  Thi s 
i n tur n permit s th e relevan t  themati c structur e t o 
be recovered ,  allowin g th e selectiona l  propertie s o f 
th e ver b t o b e consulte d immediately .  Thu s i f  th e 
sentenc e fragmen t  wa s Da s Buci i  sa h ... ,  th e parse r 
coul d quickl y determin e tha t  th e topicalise d N P wa s 
not  a  plausibl e agentiv e subject ,  an d reanalyse . 

A similar proposal for early trace postulation is 
als o presente d i n [GH93] ,  an d briefl y considere d i n 
[Gor93] .  Th e parsin g mode l  suggeste d b y Gibso n 
ein d Hicko k ( G & H )  postulate s a  wh-trac e immedi -
atel y onc e th e subcategorize r  i s found .  Indeed ,  th e 

^ While in the example, we only have one complement, there 
coul d b e more ,  an d o f  arbitrar y length . 

model  the y propos e shoul d behav e identicall y t o tha t 
of  P & B .  I n contrast ,  th e presen t  mode l  doe s no i  stip -
ulat e tha t  th e th e parse r  shoul d wai t  fo r  a  subcatego -
rizer ,  bu t  rathe r  tha t  th e trac e shoul d b e postulate d 
as soo n a s a n attachmen t  sit e i s available .  Thu s whil e 
al l  model s successfull y accoun t  fo r  th e indirec t  w h - P P 
objec t  example s above ,  bot h P & B an d G & H fai l  t o 
explai n th e broade r  evidenc e fo r  earl y trac e postu -
lation .  I n particular ,  thei r  subcategorization-drive n 
parser s wil l  b e a t  a  disadvantag e i n th e cas e o f  ver b 
fina l  language s suc h a s Dutch .  Conside r  th e followin g 
example s fro m [Fra87] : 

(12) 

a. 

b. 

c. 

"Ja n houd t  nie t  va n d e Amerikaans e di e d e 

Nederlande r  wi l  uitnodigen.(Amb.) " 

Joh n like d no i  th e America n wh o th e Dutch -

perso n want s t o invite . 

Joh n like d no t  th e America n wh o want s t o 

invit e th e Dutchperson . 
"Kar l  hiel p d e mijnwerker s di e d e boswachte r 

vonden.(Unamb.)' ' 

Kar l  helpe d th e mineworker s wh o found-P L 

th e forester . 
" K mI  hiel p d e mijnwerker s di e d e boswachte r 

vond.(Unamb) " 
Kar l  helpe d th e mineworker s wh o th e foreste r 

found-SG . 

For  th e dat a i n (12) ,  Frausie r  ha s identifie d a  pref -
erenc e fo r  th e subject-ga p readin g (12b )  eve n wher e 
th e final  ver b force s a n object-ga p reading .  Thi s dat a 
i s consisten t  wit h bot h th e A F S an d A T S ,  give n th e 
functiona l  predictio n o f  th e subjec t  N P w e hav e ar -
gue d fo r  earlier .  Clearly ,  waitin g fo r  th e subcatego -
rize r  a s G & H sugges t  wil l  no t  explai n thi s phenom -
ena .  Thei r  mode l  woul d simpl y leav e th e lexica l  N P 
unattache d (o r  possibl y attac h i t  a s th e subject) ,  sm d 
onc e th e ver b i s reache d tr y t o posi t  th e trace .  I f  th e 
N P i s unattached ,  the n the y predic t  n o preferenc e ei -
the r  wa y (th e agreemen t  o n th e ver b wil l  unjunbigu -
ousl y solv e th e problem) .  I f  th e N P i s preferentiall y 
attache d a s a  subject ,  the y predic t  a  preferenc e fo r 
objec t  relative ,  contr a Frazier' s evidence .  I t  i s  als o 
clea r  tha t  thi s preferenc e i s no t  capture d b y direct -
associatio n mechanis m o f  P & B .  Indeed ,  i t  i s  difficul t 
t o se e ho w a  non-trace-base d theor y coul d accoun t 
fo r  thi s data ,  thu s providin g positiv e evidenc e fo r  th e 
psychologica l  readit y o f  empt y categories .  Finally ,  t 
i s  unclea r  wha t  eithe r  mode l  predict s fo r  th e G e r m a n 
head-movemen t  example . 

6. Conclusions 

In this paper we have demonstrated that in order to 
accoun t  fo r  incrementa l  processin g dat a fro m verb -
final  languages ,  th e processo r  mus t  operat e a t  leas t 
partiall y  top-down ,  a s conclude d i n [Frai87] .  Thi s 
doe s not ,  however ,  entai l  a  'compile d out '  phras e 
structur e componen t  a s Fraizie r  suggests .  Rathe r  th e 
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degre e o f  top-dow n processin g ca n b e explaine d sim -
pl y b y th e predictio n o f  functions ^  structur e a s de -
manded b y th e Principl e o f  Incrementa l  Comprehen -
sion .  W e hav e furthe r  outline d th e proces s o f  resolv -
in g antecedent-trac e relations .  O n th e basi s o f  th e 
recent ,  amd rathe r  convincing ,  argument s o f  P&B ,  w e 
hav e argue d trace s ar e no t  par t  o f  th e P F yiel d fo r 
a syntacti c structure ,  an d ar e manifes t  i n th e syn -
ta x alone .  Give n this ,  th e notio n o f  'encountering '  a 
gap i s simpl y no t  well-formed .  Insofa r  a s thi s i s th e 
case ,  ther e i s n o reaso n t o dela y th e postulatio n o f 
trace s unti l  it s  strin g positio n i s reached .  Thi s relax -
atio n o n trac e postulation ,  combine d wit h th e PIC , 
predict s tha t  a  trac e wil l  b e postulate d a s soo n a s 
an appropriat e positio n i n th e syntacti c structur e ex -
ists .  Thi s Activ e Trac e Strateg y account s no t  onl y 
fo r  th e relevan t  dat a presente d b y P&B ,  bu t  als o 
fo r  a  tang e o f  othe r  dat a fro m English ,  Dutch ,  an d 
German.  W e als o demonstrat e tha t  th e early-trac e 
mechanis m doe s no t  depen d o n subcategorisatio n in -
formation ,  a s suggeste d b y bot h P & B an d G & H.  Cru -
cially ,  eeurl y trac e postulatio n als o hinge s o n th e top -
down pairser ,  a s illustrate d i n th e cas e o f  Dutc h rela r 
tiv e clauses .  Thi s mitigate s agains t  th e 'head-driven ' 
proposal s o f  G & H concernin g th e principle-base d sen -
tenc e processo r  (se e aJs o [Frai87] ,  [Pri91]) ,  an d ceuino t 
be explaine d withi n non-trace-base d aw;count s suc h a s 
tha t  o f  P&B . 
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