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SSEENNTTEENNCCEE  PPRROOCCEESSSSIINNGG    

CCHHAAPPTTEERR  99  ((HHAARRLLEEYY))  &&  CCHHAAPPTTEERR  77  ((AALLTTMMAANNNN))  
 

SSEENNTTEENNCCEE  PPRROOCCEESSSSIINNGG  
 
►►  SSeenntteenncceess  ccoonnvveeyy  iinnffoorrmmaattiioonn  rreeggaarrddiinngg  ““wwhhoo--ddiidd--wwhhaatt--ttoo--wwhhoomm..””    
  
►►  Sentence  ProcessingSentence Processing::  hhooww  lliisstteenneerrss  rraappiiddllyy  ddeecciipphheerr  tthhee  ssttrruuccttuurree  ooff  sseenntteenncceess  aanndd  

ggaaiinn  aacccceessss  ttoo  tthhee  mmeeaanniinngg  ooff  tthhee  sseenntteennccee  aass  aa  wwhhoollee..  
 

33  FFAACCTTOORRSS  TTHHAATT  AAFFFFEECCTT  SSEENNTTEENNCCEE  PPRROOCCEESSSSIINNGG  
 
 
 

SSTTRRUUCCTTUURRAALL  PPRROOPPEERRTTIIEESS  OOFF  SSEENNTTEENNCCEESS  
 
►►  OOnnee  rreeaassoonn  wwhhyy  wwee  ccaann  pprroocceessss  ssppeeeecchh  ssoo  rraappiiddllyy  iiss  oouurr  aabbiilliittyy  ttoo  mmaakkee  uussee  ooff  tthhee  

________________________________________________________________  iinn  nnaattuurraall  llaanngguuaaggee..  

  
►►  Structure  of  LanguageStructure of Language  ==    
 
 
  

  English  conventionEnglish convention::  
  
  
►►  Generative  Nature  of  LanguageGenerative Nature of Language::    
 
 
  
►►  TThhee  ____________________________________________cchhaannggee  aanndd  ddeeppeenndd  oonn  wwhheerree  tthheeyy  aappppeeaarr  iinn  aa  sseenntteennccee  

((EEnngglliisshh))..  
SSttrruuccttuurree//CCoonnvveennttiioonnss  ooff  LLaanngguuaaggee  

 
►►  Configurational  LanguagesConfigurational Languages::  

  
 
 
 

  
  EExxaammppllee  ooff  tthhee  iimmppoorrttaannccee  ooff  wwoorrdd  oorrddeerr::  

►►  PPoolliittiicciiaannss  tthhiinnkk  tthhaatt  tthhee  ppuubblliicc  ddoonn’’tt  kknnooww..  
►►  TThhee  ppuubblliicc  kknnooww  tthhaatt  ppoolliittiicciiaannss  ddoonn’’tt  tthhiinnkk..  
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►►  Inflectional  LanguagesInflectional Languages    
 
 

  Example  from  GermanExample from German::  sseeee  pp..  8888  iinn  AAllttmmaannnn  
  

RReeaall--WWoorrlldd  KKnnoowwlleeddggee  CCaann  SSuuppppllyy  CCoonnssttrraaiinnttss  TThhaatt  OOppeerraattee  AAss  PPaarrtt  OOff  TThhee  
SSttrruuccttuurree  OOff  LLaanngguuaaggee  

 
►►  RReegguullaarriittiieess  iinn  tthhee  llaanngguuaaggee  mmaakkee  ssttaattiissttiiccaall  pprreeddiiccttiioonn  ppoossssiibbllee..  
  

  TThhee  aavveerraaggee  ccoolllleeggee--eedduuccaatteedd  aadduulltt  hhaass  aa  ssppeeaakkiinngg  vvooccaabbuullaarryy  ooff  

______________________________________________________  wwoorrddss..  

  

  TThhee  5500  mmoosstt  ccoommmmoonnllyy  uusseedd  wwoorrddss  iinn  EEnngglliisshh  mmaakkee  uupp  aabboouutt  ______________________  ooff  aallll  

wwoorrddss  wwee  ssppeeaakk,,  aanndd  aabboouutt  ____________________  ooff  aallll  tthhoossee  wwee  wwrriittee..    

  
  TThhuuss  ssoommee  wwoorrddss  aarree  mmoorree  pprreeddiiccttaabbllee  tthhaann  ootthheerr  eevveenn  wwiitthhoouutt  ccoonntteexxtt..  

  
 

  
 

SSYYNNTTAACCTTIICC  SSTTRRUUCCTTUURREE  OOFF  AA  SSEENNTTEENNCCEE  
  

►►  IInn  oorrddeerr  ttoo  uunnddeerrssttaanndd  aa  sseenntteennccee,,  tthhee  lliisstteenneerr  oorr  rreeaaddeerr  mmuusstt  ddeetteerrmmiinnee  iittss  ssyynnttaaccttiicc  
ssttrruuccttuurree..  

  
►►  ParsingParsing  ––    
 
  
►►  Tree  DiagramTree Diagram      

  
  
  SS  →→  NNPP  ++  VVPP  
  NNPP  →→  AAddjjeeccttiivvee  ++  AAddjjeeccttiivvee  ++  NNoouunn  
  VVPP  →→  VVeerrbb  ++  AAddvveerrbb  

DDEEEEPP  SSTTRRUUCCTTUURREE  VVSS..  SSUURRFFAACCEE  SSTTRRUUCCTTUURREE  
 
►►  Surface  StructureSurface Structure  ==    
  
 
►►  Deep  StructureDeep Structure  ==    
  
►►  22  sseenntteenncceess  ccaann  hhaavvee  vveerryy  ddiiffffeerreenntt  ssuurrffaaccee  ssttrruuccttuurree,,  bbuutt  tthhee  ssaammee  ddeeeepp  ssttrruuccttuurree..  
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►►  22  sseenntteenncceess  ccaann  hhaavvee  ssiimmiillaarr//iiddeennttiiccaall  ssuurrffaaccee  ssttrruuccttuurree  bbuutt  vveerryy  ddiiffffeerreenntt  ddeeeepp  
ssttrruuccttuurree..  

  
 
 
►►  SSoommee  sseenntteenncceess  ccoonnttaaiinn  ______________________________________________________________________,,  wwhheerree  ddiiffffeerreenntt  

hhyyppootthheesseess  aabboouutt  tthhee  iinntteennddeedd  ssttrruuccttuurree  ooff  aa  sseenntteennccee  ccoouulldd  ggiivvee  rriissee  ttoo  ddiiffffeerreenntt  

mmeeaanniinnggss..    

  
  FFllyyiinngg  ppllaanneess  ccaann  bbee  ddaannggeerroouuss..  
  TThheeyy  aarree  eeaattiinngg  aapppplleess..  
  VViissiittiinngg  rreellaattiivveess  ccaann  bbee  aa  nnuuiissaannccee..  
  TThhee  llaammbb  iiss  ttoooo  hhoott  ttoo  eeaatt..  
  TThheeyy  aarree  bbooiilliinngg  ppoottaattooeess..  

  
►►  TThhiiss  ddiissttiinnccttiioonn  bbeettwweeeenn  ddeeeepp  aanndd  ssuurrffaaccee  ssttrruuccttuurree  ssuuggggeesstt  tthhaatt  sseenntteennccee  pprroocceessssiinngg  

____________________________________________________________________________________________..  

  
 

CCLLAAUUSSAALL  PPRROOCCEESSSSIINNGG  
 
►►  OOnnee  wwaayy  tthhee  ppeerrcceeppttuuaall  ssyysstteemm  ccaann  rreedduuccee  tthhee  pprroocceessssiinngg  llooaadd  iiss  ttoo  bbrreeaakk  uupp  iinnccoommiinngg  

sseenntteenncceess  iinnttoo  tthheeiirr  ccoonnssttiittuueenntt  ccllaauusseess..  
  

  II  wwaass  ggooiinngg  ttoo  ttaakkee  aa  ttrraaiinn  ttoo  NNeeww  YYoorrkk,,  bbuutt  II  ddeecciiddeedd  iitt  wwoouulldd  bbee  ttoooo  hheeaavvyy..  
  
►►  Processing  this  sentence  for  meaning  requires  at  least  3  operationsProcessing this sentence for meaning requires at least 3 operations::    
  
 
 
 
 
 
 
 
►►  RReesseeaarrcchh  hhaass  ddeemmoonnssttrraatteedd  tthhaatt  tthhee  mmoorree  ccllaauusseess  aa  sseenntteennccee  ccoonnttaaiinnss,,  tthhee  lloonnggeerr  tthhee  

pprroocceessssiinngg  ttiimmee  nneeeeddeedd  ttoo  iinntteeggrraattee  eeaacchh  nneeww  ccllaauussee  iinnttoo  aann  iinnccrreeaassiinnggllyy  rriicchh  ccoohheerreenntt  
ssttrruuccttuurree..  
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SSEENNTTEENNCCEE  PPRROOCCEESSSSIINNGG  AANNDD  SSYYNNTTAACCTTIICC  AAMMBBIIGGUUIITTYY    
  

MMoosstt  ooff  tthhee  TTiimmee  AAmmbbiigguuiittyy  IIss  NNoott  NNoottiicceedd  ––  WWhhyy??    
 
►►  WWee  hhaavvee  ____________________________________________________________________  tthhaatt  rreedduuccee  tthhiiss  aammbbiigguuiittyy..  
  

  ____________________________________________________________________________________  aarree  pprreeffeerrrreedd..  

►►  ““IIff  ssoommeeoonnee  rreeaadd  tthhiiss  sseenntteennccee  tthhoouugghhtt  iitt  uunnggrraammmmaattiiccaall  bbeeccaauussee  iitt  mmiisssseedd  aann  
‘‘aanndd’’’’  bbeettwweeeenn  ‘‘sseenntteennccee’’  aanndd  ‘‘tthhoouugghhtt’’  tthheeyy  wwoouulldd  bbee  wwrroonngg..””  

  
  ________________________:________________________:  SSeenntteenncceess  sshhoouulldd  bbee  ssttuuddiieedd  iinn  tthhee  ________________________  

iinn  wwhhiicchh  tthheeyy  nnoorrmmaallllyy  aappppeeaarr..      

►►    ““TThhee  bbuurrggllaarr  bblleeww  ooppeenn  tthhee  ssaaffee  wwiitthh  tthhee  nneeww  lloocckk  aanndd  mmaaddee  ooffff  wwiitthh  tthhee  lloooott..””  
 
 

  
►►  ProsodyProsody::    
 

  DDiissttiinnccttiioonn  bbeettwweeeenn  wwrriitttteenn  aanndd  ssppookkeenn  llaanngguuaaggee..  
 

  EExxaammppllee  ooff  uussiinngg  ssttrreessss  ttoo  ccoonnvveeyy  mmeeaanniinngg::  
  

►►  YYoouu’’rree  wwrroonngg  ––  SSaamm  ddiiddnn’’tt  bbuuyy  MMAARRYY  aa  ppiizzzzaa    
  [[hhee  bboouugghhtt  iitt  ffoorr  ssoommeeoonnee  eellssee]]  
►►  YYoouu’’rree  wwrroonngg  ––  SSaamm  ddiiddnn’’tt  BBUUYY  MMaarryy  aa  ppiizzzzaa  
  [[hhee  mmaaddee  hheerr  oonnee]]  
►►  YYoouu’’rree  wwrroonngg  ––  SSAAMM  ddiiddnn’’tt  bbuuyy  MMaarryy  aa  ppiizzzzaa  
  [[ssoommeeoonnee  eellssee  ddiidd]]  
  

  DDooeess  ssttrreessss  ddiissaammbbiigguuaattee  tthhee  aalltteerrnnaattiivvee  mmeeaanniinnggss,,  oorr  aadddd  aalltteerrnnaattiivvee  mmeeaanniinnggss??      
  
  

WWhhyy  aarree  AAmmbbiigguuoouuss  SSeenntteenncceess  UUsseedd  ttoo  SSttuuddyy  SSeenntteennccee  PPrroocceessssiinngg??  
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TTWWOO  MMOODDEELLSS  OOFF  SSEENNTTEENNCCEE  PPRROOCCEESSSSIINNGG  
 
►►  Autonomous/Modularity  Model  Of  Language  ProcessinAutonomous/Modularity Model Of Language Processingg::    
 
 
  
  
 
►►  Interactive  Model  of  Language  ProcessingInteractive Model of Language Processing::  
  
 
  
►►  Bottom-up  ProcessingBottom-up Processing::      
 
  
►►  Top-down  ProcessingTop-down Processing::    
 
  
►►  Top-down/bottom-up  interactionTop-down/bottom-up interaction::  
 
  
►►  On-line  interactive  modelsOn-line interactive models::    
 
 
  
  

GGAARRDDEENN  PPAATTHH  SSEENNTTEENNCCEESS    
 
►►  TThhee  oolldd  mmaann  tthhee  bbooaattss    
  
►►  Garden  Path  Sentence  (GPS)Garden Path Sentence (GPS)    
 
 
 
►►  TThheerree  aarree  22  mmaajjoorr  tthheeoorriieess  tthhaatt  ttrryy  ttoo  eexxppllaaiinn  hhooww  ppeeooppllee  pprroocceessss  ssuucchh  sseenntteenncceess..  
  

  
 
►►  TThhee  ddeebbaattee  iiss  oovveerr  wwhheetthheerr  ____________________  ____________________ oorr    ______________________________________________  

ffaaccttoorrss  lleeaadd  uuss  uupp  tthhee  GGPP..  
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GGAARRDDEENN  PPAATTHH  MMOODDEELL  OOFF  SSEENNTTEENNCCEE  PPRROOCCEESSSSIINNGG  
 
►►  This  is  a  2-stage  Autonomous  Model:This is a 2-stage Autonomous Model:  
  

►►  First  stageFirst stage::    
 
 
 

  
  Second  stageSecond stage::    

 
 

  
  

  
►►  22  IImmppoorrttaanntt  PPrriinncciipplleess  ooff  tthhee  GGPP  MMooddeell::    
  

  llaattee  cclloossuurree  pprriinncciippllee  
  

 
 
 

  mmiinniimmaall  aattttaacchhmmeenntt  pprriinncciippllee::    
  

  
  
  

  
►►  Late  Closure  PrincipleLate Closure Principle  ffooccuusseess  oonn  tthhee  wwaayy  iinn  wwhhiicchh  lliisstteenneerrss  mmiigghhtt  ddeetteerrmmiinnee  tthheeyy  

aarree  aatt  tthhee  eenndd  ooff  aa  mmaajjoorr  ccllaauussee  bboouunnddaarryy..      
  
  
 

►►  BBeeccaauussee  JJaayy  aallwwaayyss  jjooggss  aa  mmiillee  ……,,  
  
  

 
►►  BBeeccaauussee  JJaayy  aallwwaayyss  jjooggss  aa  mmiillee,,  tthhiiss  sseeeemmss  lliikkee  aa  sshhoorrtt  ddiissttaannccee  ttoo  hhiimm..      

  
  
 
 

►►  BBeeccaauussee  JJaayy  aallwwaayyss  jjooggss,,  aa  mmiillee  sseeeemmss  lliikkee  aa  sshhoorrtt  ddiissttaannccee  ttoo  hhiimm..      
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GGAARRDDEENN  PPAATTHH  MMOODDEELL  
 
►►  TThhee  aalltteerrnnaattiivvee  ttoo  llaattee  cclloossuurree  wwoouulldd  bbee  ttoo  kkeeeepp  oouurr  ooppttiioonnss  ooppeenn  aanndd  ccoonnssiiddeerr  aallll  

kkiinnddss  ooff  ddiiffffeerreenntt  iinntteerrpprreettaattiioonnss..      
  
►►  TThhee  pprroobblleemm  wwiitthh  tthhee  ooppeenn--ooppttiioonnss  aalltteerrnnaattiivvee  iiss  tthhaatt  iiss  ppllaacceess  aa  ______________________________  

__________________________________________________________________________tthhaann  ttrryyiinngg  ttoo  rreettaaiinn  oonnee  ooppttiioonn  aatt  aa  ttiimmee..  

 
CCOONNSSTTRRAAIINNTT--BBAASSEEDD  MMOODDEELL  

 
►►  TThhiiss  mmooddeell  ssttaatteess  tthhaatt  mmoorree  tthhaann  oonnee  ssyynnttaaccttiicc  aannaallyyssiiss  ooff  aa  wwoorrdd  sseeqquueennccee  mmaayy  bbee  

ggeenneerraatteedd  dduurriinngg  ccoommpprreehheennssiioonn..  
  
►►  IItt  aallssoo  ccoonntteennddss  tthhaatt  bbootthh  ______________________________________________________________________________  iinnffoorrmmaattiioonn  

ccoonnssttrraaiinn  sseenntteennccee  pprroocceessssiinngg  aanndd  lleeaadd  uuss  ddoowwnn  tthhee  GGPP..  
  

  TThhee  oolldd  mmaann  tthhee  bbooaattss..  
  

►►  AAlltthhoouugghh  wwee  aarree  oonnllyy  ccoonnsscciioouussllyy  aawwaarree  ooff  tthhee  ____________________________________________________  ooff  

TThhee  oolldd  mmaann,,  tthhee  aalltteerrnnaattiivvee  ooff  tthhee  ______________________________________________________________________________  

hhaass  aallssoo  bbeeeenn  aaccttiivvaatteedd,,  bbuutt  aatt  aa  lleevveell  bbeellooww  ccoonnsscciioouuss  aawwaarreenneessss..  

  
►►  WWhheenn  wwee  rreeaacchh  tthhee  eenndd  ooff  tthhee  sseenntteennccee  aanndd  ddiissccoovveerr  tthhaatt  wwee  mmuusstt  hhaavvee  mmaaddee  aa  ppaarrssiinngg  

eerrrroorr,,  wwee  rreessoollvvee  tthhiiss  ccoonnffuussiioonn  bbyy  aaccttiivvaattiinngg  ttoo  aa  ccoonnsscciioouuss  lleevveell  tthhee  aalltteerrnnaattiivvee  
iinntteerrpprreettaattiioonn..    

 
 

GGAARRDDEENN  PPAATTHH  MMOODDEELLSS  VVSS..  CCOONNSSTTRRAAIINNTT  BBAASSEEDD  MMOODDEELL  
 
►►  Eye  Movement  StudiesEye Movement Studies::  hhaavvee  bbeeeenn  uusseedd  ttoo  ttrryy  ttoo  ddiissccoovveerr  wwhhiicchh  ooff  tthheessee  tthheeoorriieess  iiss  

ccoorrrreecctt..  
  

  TThheerree  aarree  ddiiffffeerreenntt  ppaatttteerrnnss  ooff  eeyyee  ffiixxaattiioonnss  ffoorr  GGPPSSss  rreellaattiivvee  ttoo  nnoonnGGPPss..      
  
  SSttuuddiieess  iinnddiiccaattee  tthhaatt  GGPPSSss  ddiissrruupptt  rreeaaddiinngg..  

  
  RReeaadd  tthhee  HHaarrlleeyy  tteexxtt  aanndd  ddeetteerrmmiinnee  wwhhiicchh  mmooddeell  tthhiiss  rreesseeaarrcchh  ssuuppppoorrttss..  

 
  
  
  



 Sentence Processing  8

GGAARRDDEENN  PPAATTHH  MMOODDEELLSS  VVSS..  CCOONNSSTTRRAAIINNTT  BBAASSEEDD  MMOODDEELL::  
RREEAADDIINNGG  TTIIMMEE  SSTTUUDDIIEESS    

  
►►  SSoommee  ssttuuddiieess  ssuuggggeesstt  tthhaatt  rreeaaddeerrss  ccoonnssttrruucctt  mmuullttiippllee  iinntteerrpprreettaattiioonnss  iinn  aammbbiigguuoouuss  

rreeggiioonnss  ooff  aass  tthheeyy  rreeaadd  tthhee  sseenntteenncceess..      
  
►►  TThheessee  ssttuuddiieess  aallssoo  sshhooww  tthhaatt  ssuucchh  ffaaccttoorrss  aass  sseemmaannttiicc  ccoonntteexxtt  ccaann  oovveerrrriiddee  mmiinniimmaall  

aattttaacchhmmeenntt  aanndd  llaattee  cclloossuurree  pprriinncciippllee..  
 

TTrruueesswweellll,,  TTaanneennhhaauuss,,  aanndd  GGaarrnnsseeyy  ((11999944))  
  

  TThhee  witnesswitness  eexxaammiinneedd  bbyy  tthhee  llaawwyyeerr  wwaass  uusseelleessss  
  TThhee  evidenceevidence  eexxaammiinneedd  bbyy  tthhee  llaawwyyeerr  wwaass  uusseelleessss..  

  
►►  AAccccoorrddiinngg  ttoo  ________________________________________________________  pprriinncciippllee  ooff  tthhee  ggaarrddeenn  ppaatthh  mmooddeell,,  

rreeaaddeerrss  pprroocceessss  tthheessee  ttwwoo  sseenntteenncceess  nnoo  ddiiffffeerreennttllyy  ----  tthheeyy  hhaavvee  ______________________________________  

______________________________________________________________________________..  

  
►►  TTrruueesswweellll  eett  aall..  ffoouunndd  tthhaatt  rreeaaddiinngg  ttiimmeess  wweerree  ffaasstteerr  ffoorr  tthhee  __________________________________________..  
  
►►  TThhiiss  iiss  bbeeccaauussee  tthhee  ______________________________________  ____  ______________________________________ ____ ccoonnssttrraaiinnss  

iinntteerrpprreettaattiioonn  ooff  tthhee  _____________________________________._____________________________________.  

 
►►  CClliiffttoonn  &&  FFeerrrreeiirraa  ((11998877))  ddeemmoonnssttrraatteedd  tthhaatt  tthhee  pprroobblleemm  ooff  GGPPSS  iiss  nnoott  eelliimmiinnaatteedd  bbyy  

aaddddiittiioonnaall  ______________________________________________________________,,  aanndd  ppaarrssiinngg  sseeeemmss  ttoo  uunnffoolldd  oonn  tthhee  

bbaassiiss  ooff  ________________________________________________________  wwiitthhoouutt  iinntteerraaccttiinngg  wwiitthh  ootthheerr  kknnoowwlleeddggee..  

 
SSEENNTTEENNCCEE  PPRROOCCEESSSSIINNGG  &&  PPRROOSSOODDYY  

 
►►  SSppeeaakkeerrss  ccaann  aanndd  uussuuaallllyy  ddoo  ______________________________________  ______________________________________ bbyy  uussiinngg  

ssuucchh  ______________________________________________________________________  aass  ssttrreessss,,  iinnttoonnaattiioonn,,  aanndd  ppaauusseess..  
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IISS  SSYYNNTTAAXX  PPRROOCCEESSSSEEDD  SSEEPPAARRAATTEELLYY  FFRROOMM  MMEEAANNIINNGG??  
 
►►  CLICK  STUDIESCLICK STUDIES::  IInnsseerrtt  aa  cclliicckk  iinnttoo  aa  rreeccoorrddeedd  sseenntteennccee  aanndd  tthheenn  aasskk  lliisstteenneerrss  ttoo  

iinnddiiccaattee  wwhheerree  iitt  aappppeeaarrss..  
  

GGaarrrreetttt,,  BBeevveerr,,  &&  FFooddoorr  ((11996666))  
  
►►  SSss  hheeaarrdd  tthhee  sseenntteennccee  wwiitthh  aa  pprreerreeccoorrddeedd  cclliicckk  ssoouunndd  ooccccuurrrriinngg  aatt  eeiitthheerr  11,,  22,,  oorr  33..    
  
►►  ““IInn  oorrddeerr  ttoo  ccaattcchh  [[11]]  hhiiss  ttrraaiinn,,  [[22]]  GGeeoorrggee  ddrroovvee  [[33]]  ffuurriioouussllyy  ttoo  tthhee  ssttaattiioonn..””  
  
►►  Results:Results:    

  
 
 
  
►►  WWhhyy  ddiidd  tthhee  ssuubbjjeeccttiivvee  iimmpprreessssiioonn  ooff  wwhheerree  tthhee  cclliicckk  ooccccuurrrreedd  mmiiggrraattee  ttoowwaarrdd  tthhee  

mmaajjoorr  ssyynnttaaccttiicc  bboouunnddaarryy  ooff  tthhee  sseenntteennccee??  
  

  PPeerrcceeppttuuaall  iissoollaattiioonn  ooff  lliinngguuiissttiicc  ccllaauussee  iiss  tthhee  ffiirrsstt  sstteepp  iinn  sseenntteennccee  pprroocceessssiinngg,,  aanndd  
ffoorrmmaall  ssyynnttaaccttiicc  ssttrruuccttuurree  aalloonnee  wwaass  ssuuffffiicciieenntt  ttoo  tteellll  tthhee  lliisstteenneerr  wwhheerree  tthhee  ccllaauussee  
bboouunnddaarryy  hhaadd  ooccccuurrrreedd..  

  
►►  CriticismsCriticisms  
  

  TThhee  ccllaaiimm  tthhaatt  sseemmaannttiiccss  aanndd  pprroossooddyy  aarree  nnoott  iimmppoorrttaanntt..  
  
  

 
 

  
►►  Reber  &  Anderson  (1970):Reber & Anderson (1970):  SSss  wweerree  ffaallsseellyy  ttoolldd  tthhaatt  sseenntteenncceess  ccoonnttaaiinneedd  cclliicckkss  ––  

ssuubblliimmiinnaall  cclliicckkss..      
  

  
 
 
►►  ProsodyProsody  iiss  oofftteenn  uusseedd  ttoo  mmaarrkk  pphhrraassee  bboouunnddaarriieess  aanndd  eenndd  ooff  sseenntteenncceess..  
  
►►  Wingfield  &  Klein  (1971)Wingfield & Klein (1971)::  FFoorrmmaall  ccllaauussee  bboouunnddaarryy  aanndd  tthhee  pprroossooddiicc  mmaarrkkiinnggss  ffoorr  aa  

ccllaauussee  bboouunnddaarryy  wweerree  iinn  ddiirreecctt  ccoonnfflliicctt..  
  

  
 

  



 Sentence Processing  10

CCOONNFFLLIICCTTIINNGG  RREESSUULLTTSS  
 
►►  PPrrooppoonneennttss  ooff  tthhee  GGPP  mmooddeell  aarrgguuee  tthhaatt  tthhee  eeffffeeccttss  tthhaatt  aarree  ccllaaiimmeedd  ttoo  ssuuppppoorrtt  tthhee  

ccoonnssttrraaiinntt--bbaasseedd  mmooddeell  aarriissee  bbeeccaauussee::  
 

  
 
 
 
 
►►  PPrrooppoonneennttss  ooff  tthhee  CCoonnssttrraaiinntt--BBaasseedd  MMooddeell  aarrgguuee  tthhaatt  rreesseeaarrcchh  ffaavvoorriinngg  tthhee  GGPP  mmooddeell  

uussee  tteecchhnniiqquueess  tthhaatt    
  
  
  
  

MMEEAANNIINNGG::  TTHHEE  GGOOAALL  OOFF  SSEENNTTEENNCCEE  PPRROOCCEESSSSIINNGG  
 
►►  WWee  ddiissccaarrdd  tthhee  ssuurrffaaccee  ssttrruuccttuurree  ttoo  rreettaaiinn  oonnllyy  tthhee  mmeeaanniinngg  ooff  aa  sseenntteennccee..  
  
 
►►  Sachs  (1967)Sachs (1967)::  hhaadd  SSss  lliisstteenn  ttoo  ppaarraaggrraapphh  lleennggtthh  ssttoorriieess  tthhaatt  ccoonnttaaiinneedd  aa  ccrriittiiccaall  tteesstt  

sseenntteennccee..  
  
 

  ResultsResults::    
  

 
 
 


	SENTENCE PROCESSING 
	CHAPTER 9 (HARLEY) & CHAPTER 7 (ALTMANN)

	SENTENCE PROCESSING
	► Sentences convey information regarding “who-did-what-to-whom.” 
	► Sentence Processing: how listeners rapidly decipher the structure of sentences and gain access to the meaning of the sentence as a whole.

	3 FACTORS THAT AFFECT SENTENCE PROCESSING
	STRUCTURAL PROPERTIES OF SENTENCES
	► One reason why we can process speech so rapidly is our ability to make use of the ________________________________ in natural language.
	► Structure of Language = 
	 English convention:

	► Generative Nature of Language: 
	► The ______________________change and depend on where they appear in a sentence (English).

	Structure/Conventions of Language
	► Configurational Languages:
	 Example of the importance of word order:
	► Politicians think that the public don’t know.
	► The public know that politicians don’t think.
	 


	► Inflectional Languages 
	 Example from German: see p. 88 in Altmann


	Real-World Knowledge Can Supply Constraints That Operate As Part Of The Structure Of Language
	► Regularities in the language make statistical prediction possible.
	 The average college-educated adult has a speaking vocabulary of ___________________________ words.
	 The 50 most commonly used words in English make up about ___________ of all words we speak, and about __________ of all those we write. 
	 Thus some words are more predictable than other even without context.

	SYNTACTIC STRUCTURE OF A SENTENCE
	► In order to understand a sentence, the listener or reader must determine its syntactic structure.
	► Parsing – 
	► Tree Diagram  
	 S ( NP + VP
	 NP ( Adjective + Adjective + Noun
	 VP ( Verb + Adverb


	DEEP STRUCTURE VS. SURFACE STRUCTURE
	► Surface Structure = 
	► Deep Structure = 
	► 2 sentences can have very different surface structure, but the same deep structure.
	► 2 sentences can have similar/identical surface structure but very different deep structure.
	► Some sentences contain ___________________________________, where different hypotheses about the intended structure of a sentence could give rise to different meanings. 
	 Flying planes can be dangerous.
	 They are eating apples.
	 Visiting relatives can be a nuisance.
	 The lamb is too hot to eat.
	 They are boiling potatoes.

	► This distinction between deep and surface structure suggest that sentence processing ______________________________________________.

	CLAUSAL PROCESSING
	► One way the perceptual system can reduce the processing load is to break up incoming sentences into their constituent clauses.
	 I was going to take a train to New York, but I decided it would be too heavy.

	► Processing this sentence for meaning requires at least 3 operations: 
	► Research has demonstrated that the more clauses a sentence contains, the longer the processing time needed to integrate each new clause into an increasingly rich coherent structure.

	 SENTENCE PROCESSING AND SYNTACTIC AMBIGUITY 
	Most of the Time Ambiguity Is Not Noticed – Why? 
	► We have __________________________________ that reduce this ambiguity.
	 __________________________________________ are preferred.
	► “If someone read this sentence thought it ungrammatical because it missed an ‘and’’ between ‘sentence’ and ‘thought’ they would be wrong.”

	 ________________________: Sentences should be studied in the ____________ in which they normally appear.  
	►  “The burglar blew open the safe with the new lock and made off with the loot.”


	► Prosody: 
	 Distinction between written and spoken language.
	 Example of using stress to convey meaning:
	► You’re wrong – Sam didn’t buy MARY a pizza 
	 [he bought it for someone else]
	► You’re wrong – Sam didn’t BUY Mary a pizza
	 [he made her one]
	► You’re wrong – SAM didn’t buy Mary a pizza
	 [someone else did]

	 Does stress disambiguate the alternative meanings, or add alternative meanings?  


	Why are Ambiguous Sentences Used to Study Sentence Processing?
	 TWO MODELS OF SENTENCE PROCESSING
	► Autonomous/Modularity Model Of Language Processing: 
	► Interactive Model of Language Processing:
	► Bottom-up Processing:  
	► Top-down Processing: 
	► Top-down/bottom-up interaction:
	► On-line interactive models: 

	GARDEN PATH SENTENCES 
	► The old man the boats 
	► Garden Path Sentence (GPS) 
	► There are 2 major theories that try to explain how people process such sentences.
	► The debate is over whether ____________________ or  _______________________ factors lead us up the GP.

	 GARDEN PATH MODEL OF SENTENCE PROCESSING
	► This is a 2-stage Autonomous Model:
	► First stage: 
	 Second stage: 

	► 2 Important Principles of the GP Model: 
	 late closure principle
	 minimal attachment principle: 

	► Late Closure Principle focuses on the way in which listeners might determine they are at the end of a major clause boundary.  
	► Because Jay always jogs a mile …,
	► Because Jay always jogs a mile, this seems like a short distance to him.  
	► Because Jay always jogs, a mile seems like a short distance to him.  



	 GARDEN PATH MODEL
	► The alternative to late closure would be to keep our options open and consider all kinds of different interpretations.  
	► The problem with the open-options alternative is that is places a _______________ _____________________________________than trying to retain one option at a time.

	CONSTRAINT-BASED MODEL
	► This model states that more than one syntactic analysis of a word sequence may be generated during comprehension.
	► It also contends that both _______________________________________ information constrain sentence processing and lead us down the GP.
	 The old man the boats.

	► Although we are only consciously aware of the __________________________ of The old man, the alternative of the _______________________________________ has also been activated, but at a level below conscious awareness.
	► When we reach the end of the sentence and discover that we must have made a parsing error, we resolve this confusion by activating to a conscious level the alternative interpretation. 

	GARDEN PATH MODELS VS. CONSTRAINT BASED MODEL
	► Eye Movement Studies: have been used to try to discover which of these theories is correct.
	 There are different patterns of eye fixations for GPSs relative to nonGPs.  
	 Studies indicate that GPSs disrupt reading.
	 Read the Harley text and determine which model this research supports.


	GARDEN PATH MODELS VS. CONSTRAINT BASED MODEL:
	READING TIME STUDIES 
	► Some studies suggest that readers construct multiple interpretations in ambiguous regions of as they read the sentences.  
	► These studies also show that such factors as semantic context can override minimal attachment and late closure principle.
	Trueswell, Tanenhaus, and Garnsey (1994)
	 The witness examined by the lawyer was useless
	 The evidence examined by the lawyer was useless.

	► According to ____________________________ principle of the garden path model, readers process these two sentences no differently -- they have ___________________ _______________________________________.
	► Trueswell et al. found that reading times were faster for the _____________________.
	► This is because the ______________________________________ ____ constrains interpretation of the _____________________________________.
	► Clifton & Ferreira (1987) demonstrated that the problem of GPS is not eliminated by additional _______________________________, and parsing seems to unfold on the basis of ____________________________ without interacting with other knowledge.

	SENTENCE PROCESSING & PROSODY
	► Speakers can and usually do ______________________________________ by using such ___________________________________ as stress, intonation, and pauses.

	 IS SYNTAX PROCESSED SEPARATELY FROM MEANING?
	► CLICK STUDIES: Insert a click into a recorded sentence and then ask listeners to indicate where it appears.
	Garrett, Bever, & Fodor (1966)
	► Ss heard the sentence with a prerecorded click sound occurring at either 1, 2, or 3. 
	► “In order to catch [1] his train, [2] George drove [3] furiously to the station.”
	► Results: 
	► Why did the subjective impression of where the click occurred migrate toward the major syntactic boundary of the sentence?
	 Perceptual isolation of linguistic clause is the first step in sentence processing, and formal syntactic structure alone was sufficient to tell the listener where the clause boundary had occurred.

	► Criticisms
	 The claim that semantics and prosody are not important.

	► Reber & Anderson (1970): Ss were falsely told that sentences contained clicks – subliminal clicks.  
	► Prosody is often used to mark phrase boundaries and end of sentences.
	► Wingfield & Klein (1971): Formal clause boundary and the prosodic markings for a clause boundary were in direct conflict.

	 CONFLICTING RESULTS
	► Proponents of the GP model argue that the effects that are claimed to support the constraint-based model arise because:
	► Proponents of the Constraint-Based Model argue that research favoring the GP model use techniques that 
	MEANING: THE GOAL OF SENTENCE PROCESSING
	► We discard the surface structure to retain only the meaning of a sentence.
	► Sachs (1967): had Ss listen to paragraph length stories that contained a critical test sentence.
	 Results: 



