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Outline	
  

•  Why	
  cogni;ve	
  science	
  needs	
  linguis;c	
  theory	
  
•  Why	
  linguis;c	
  theory	
  needs	
  cogni;ve	
  science:	
  

– Evidence	
  for	
  null	
  elements	
  
– Choice	
  between	
  compe;ng	
  analyses	
  
– Evidence	
  for	
  phenomena	
  not	
  available	
  through	
  
introspec;on	
  

•  Theore;cal	
  syntax	
  goes	
  experimental:	
  Tools	
  
and	
  methods	
  



Why	
  cogniLve	
  science	
  needs	
  linguisLc	
  
theory:	
  Hierarchical	
  structures	
  

•  Language	
  is	
  organized	
  hierarchically	
  
•  Different	
  areas	
  of	
  the	
  brain	
  respond	
  to	
  finite-­‐
state	
  grammars	
  as	
  opposed	
  to	
  hierarchical	
  
structures	
  	
  
– Complexity	
  and	
  hierarchical	
  organiza;on	
  can	
  be	
  
disentangled,	
  and	
  the	
  evidence	
  for	
  hierarchical	
  
organiza;on	
  is	
  s;ll	
  there	
  



Structure	
  of	
  two	
  grammar	
  types	
  	
  

Friederici A D et al. PNAS 2006;103:2458-2463 

©2006 by National Academy of Sciences 



Brain	
  acLvaLon	
  paZern	
  for	
  the	
  two	
  grammar	
  types	
  	
  

Friederici A D et al. PNAS 2006;103:2458-2463 

©2006 by National Academy of Sciences 



Why	
  cogniLve	
  science	
  needs	
  linguisLc	
  theory:	
  
AmbiguiLes	
  in	
  structure	
  

•  четыре	
  собаки	
  и	
  кошки	
  
•  четыре	
  [собаки	
  и	
  кошки]	
  =	
  4	
  животных	
  
•  [четыре	
  собаки]	
  и	
  кошки	
  =	
  4+	
  животных	
  



Why	
  cogniLve	
  science	
  needs	
  linguisLc	
  theory:	
  
AmbiguiLes	
  

•  четыре	
  собаки	
  и	
  кошки	
  
•  Четыре	
  [собаки	
  и	
  кошки]	
  =	
  4	
  животных	
  



Why	
  cogniLve	
  science	
  needs	
  linguisLc	
  theory:	
  
AmbiguiLes	
  

•  четыре	
  собаки	
  и	
  кошки	
  
•  [четыре	
  собаки]	
  и	
  кошки	
  =	
  4+	
  животных	
  



Prosody-­‐independent	
  syntacLc	
  processing	
  	
  

Sammler D et al. Brain 2010;133:2643-2655 



Impact	
  of	
  syntax	
  on	
  prosody	
  	
  

Sammler D et al. Brain 2010;133:2643-2655 



Puang	
  syntax	
  and	
  prosody	
  together	
  



Unresolved	
  quesLon 	
  	
  

•  Does	
  syntax	
  drive	
  prosody	
  or	
  vice	
  versa?	
  



Why	
  cogniLve	
  science	
  needs	
  linguisLc	
  theory:	
  
PhoneLcs	
  vs.	
  phonology	
  



VOT	
  



How	
  do	
  we	
  decide?	
  



Decision	
  point	
  at	
  N400:	
  Cloze	
  probability	
  

(Kutas,	
  Lindamood	
  &	
  	
  
Hillyard	
  1984)	
  



sentence	
  posiLon	
  

Van	
  Peken	
  &	
  Kutas	
  (1990)	
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Schematic representation of target stimuli for the behavioral task during ERP recording. For each stimulus continuum, stimuli varied in VOT from 0 to 40 
ms. Individual participants’ category boundaries (represented by the dashed line) varied, and, thus, the number of target stimuli in a given block varied 
between participants and continua. For example, in this figure, a hypothetical participant with a category boundary between 15 and 20 ms VOT for the 
beach-peach continuum (top panel) generally labeled stimuli from 0 to 15 ms VOT along the beach-peach continuum (shaded region) as the target for the 
beach target block. Similarly, if the participant’s category boundary was between 20 and 25 ms for the dart-tart continuum (bottom panel), stimuli from 25 
to 40 ms VOT along that continuum would be labeled as the target for the block in which tart was the target. The corresponding rVOT values for the 
category boundaries shown here are displayed below the VOT values.

Category boundary 
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Toscano	
  et	
  al.	
  (2010)	
  –	
  Figures	
  3a	
  &	
  3b	
  
superimposed	
  over	
  each	
  other	
  



Outline	
  
•  Why	
  cogni;ve	
  science	
  needs	
  linguis;c	
  theory	
  	
  	
  	
  	
  	
   	
  	
  	
  	
  	
  ✔	
  

–  Hierarchical	
  organiza;on	
  of	
  language	
   	
   	
   	
   	
   	
  	
  	
  	
  	
  	
  ✔	
  
–  Different	
  levels	
  of	
  representa;on	
  relevant	
  for	
  categoriza;on	
  ✔	
  

•  Why	
  linguis;c	
  theory	
  needs	
  cogni;ve	
  science:	
  
–  Evidence	
  for	
  null	
  elements	
  
–  Choice	
  between	
  compe;ng	
  analyses	
  
–  Evidence	
  for	
  phenomena	
  not	
  available	
  through	
  
introspec;on	
  

•  Theore;cal	
  syntax	
  goes	
  experimental:	
  Some	
  basic	
  
principles	
  and	
  methods	
  



Why	
  linguisLc	
  theory	
  needs	
  cogniLve	
  
science	
  

•  Psychological	
  reality	
  of	
  linguis;c	
  constructs	
  
– Empty	
  categories	
  

•  Dis;nguishing	
  between	
  compe;ng	
  analyses	
  
– Different	
  analyses	
  of	
  rela;ve	
  clauses	
  



Psychological	
  reality	
  of	
  linguisLc	
  
constructs:	
  Russian	
  

•  Russian	
  predica;ve	
  adjec;ves	
  
– Вы	
  голодная?/*голодные	
  (2	
  sg)	
  
– Вы	
  голодны?/*голодна	
  (2	
  sg)	
  

•  Interpre;ve	
  differences	
  
– Старики	
  ворчливы	
  ≉	
  Старики	
  ворчливые	
  
– Пространство	
  бесконечно/*Пространство	
  
бесконечное	
  



Russian	
  predicaLve	
  adjecLves	
  

•  Long-­‐form	
  predicate	
  adjec;ves	
  are	
  housed	
  
within	
  a	
  nominal	
  (NP)	
  structure	
  (Siegel	
  1976;	
  
Babby	
  1975;	
  Bailyn	
  1994,	
  2012)	
  

•  Short-­‐form	
  adjec;ves	
  combine	
  directly	
  with	
  
the	
  predicate	
  phrase	
  



Russian	
  predicaLve	
  adjecLves	
  

Вы	
  добры	
  
Vy	
  dobry	
  

Вы	
  добрая	
  
Vy	
  dobraja	
  



Russian	
  predicaLve	
  adjecLves	
  

Short	
  form	
  	
   Long	
  form	
  



Evidence	
  for	
  the	
  proposed	
  null	
  NP?	
  

•  LF:	
  Все	
  знают,	
  что	
  Вы	
  очень	
  добрая,	
  и	
  
многие	
  этим	
  злоупотребляют	
  

•  SF:	
  Все	
  знают,	
  что	
  Вы	
  очень	
  добры,	
  и	
  
многие	
  этим	
  злоупотребляют	
  

•  Reading	
  ;me	
  experiment:	
  more	
  complex	
  
structure	
  should	
  cause	
  a	
  slowdown	
  in	
  reading	
  	
  



SELF-PACED READING 

	
  
	
  

	
  	
  Все	
  знают,	
  что	
  Вы	
  очень	
  добрая,	
  и	
  многие	
  	
  



	
  
	
  

	
  	
  The	
  quick	
  brown	
  fox	
  jumps	
  over	
  the	
  lazy	
  dog.	
  



	
  
	
  

	
  	
  	
  Все	
  quick	
  brown	
  fox	
  jumps	
  over	
  the	
  lazy	
  dog.	
  



	
  
	
  

	
  	
  The	
  знают,	
  brown	
  fox	
  jumps	
  over	
  the	
  lazy	
  dog.	
  



	
  
	
  

	
  	
  The	
  quick	
  что	
  



	
  
	
  

	
  	
  The	
  quick	
  brownВы	
  



	
  
	
  

	
  	
  The	
  quick	
  brown	
  fox	
  оченьs	
  over	
  the	
  lazy	
  dog.	
  



	
  
	
  

	
  	
  The	
  quick	
  brown	
  fox	
  jumps	
  добрая	
  dog.	
  



	
  
	
  

	
  	
  Все 	
  знают, 	
  что 	
  Вы	
  очень	
  добрая,	
  
W1	
   W2	
   W6	
  W3	
   W4	
   W5	
  

ANALYSIS 



	
  
	
  

	
  	
  Все 	
  знают, 	
  что 	
  Вы	
  очень	
  добрая,	
  
W1	
   W2	
   W6	
  W3	
   W4	
   W5	
  

ANALYSIS 

criLcal	
  word	
  



Evidence	
  for	
  the	
  proposed	
  null	
  NP?	
  

200	
  

250	
  

300	
  

350	
  

400	
  

450	
  

500	
  

550	
  

Добрая	
  

Добры	
  

Long	
  form	
  

Short	
  Form	
  



Russian	
  predicaLve	
  adjecLves	
  

Вы	
  добры	
  

Вы	
  добрая	
  

More	
  structure	
  à	
  
longer	
  processing	
  



Russian	
  predicaLve	
  adjecLves	
  

	
  Longer	
  processing	
  on	
  the	
  long	
  form	
  is	
  
independent	
  of	
  frequency—cf.	
  lexical	
  stats	
  
from	
  the	
  Russian	
  Na;onal	
  Corpus	
  

	
   AdjecLve	
   Number	
  of	
  
long	
  forms	
  

Number	
  of	
  
short	
  forms	
  

добрая	
   40	
   50	
  
красивая	
   17	
   11	
  
веселая	
   2	
   7	
  
смелая	
   3	
   7	
  



Russian	
  predicaLve	
  adjecLves	
  

	
  Longer	
  processing	
  on	
  the	
  long	
  form	
  is	
  
independent	
  of	
  frequency	
  
	
  

Number	
  of	
  long	
  forms	
  in	
  
predicaLve	
  funcLon	
  

Number	
  of	
  short	
  forms	
  

603	
   251	
  

(based	
  on	
  Baryl’nikova	
  2012)	
  



Behavioral	
  results	
  (self-­‐paced	
  reading)	
  provide	
  
evidence	
  for	
  the	
  linguis;c	
  analysis	
  based	
  on	
  
primary	
  data:	
  

In	
  par;cular,	
  we	
  find	
  evidence	
  in	
  support	
  	
  
of	
  a	
  null	
  nominal	
  in	
  the	
  adjec;ve.LF	
  structure	
  
	
  



The	
  nature	
  of	
  silence	
  

•  Are	
  all	
  the	
  silent	
  categories	
  uniform?	
  
•  Is	
  there	
  experimental	
  evidence	
  in	
  favor	
  of	
  all	
  
silent	
  categories?	
  

•  Is	
  their	
  evidence	
  in	
  support	
  of	
  silent	
  
categories	
  beyond	
  behavioral	
  data?	
  

•  Stay	
  tuned	
  for	
  the	
  discussion	
  tomorrow	
  



Outline	
  

•  Why	
  cogni;ve	
  science	
  needs	
  linguis;c	
  theory	
   	
  ✔	
  
•  Why	
  linguis;c	
  theory	
  needs	
  cogni;ve	
  science:	
  

– Evidence	
  for	
  null	
  elements 	
   	
   	
   	
   	
   	
  ✔	
  
– Choice	
  between	
  compe;ng	
  analyses	
  
– Evidence	
  for	
  phenomena	
  not	
  available	
  through	
  
introspec;on	
  

•  Theore;cal	
  syntax	
  goes	
  experimental:	
  Tools	
  
and	
  methods	
  



CompeLng	
  analyses	
  

•  Rela;ve	
  clauses	
  
Собака,	
  которая/что	
  покусала	
  кошку	
  
[DP	
  Собакаi	
  [CP	
  которая/что	
  [TP	
  __i	
  	
  	
  покусала	
  кошку]]]	
  

	
  	
  	
  Head	
  noun 	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  gap	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
   	
   	
   	
   	
   	
   	
   	
  Rela;ve	
  clause	
  

Is	
  there	
  really	
  a	
  gap?	
  Yes—stay	
  tuned	
  for	
  tomorrow	
  



RelaLvizaLon	
  analyses	


DP


NP


Собака/dog
 CP


C’


которая/that


[e]	
  покусала	
  кошку/	
  
[e]	
  bit	
  the	
  cat


IP


52	




English	
  relaLvizaLon	


DP
There	
  is


a/one
 NP


shark
 CP


C’


that


[e]	
  akacked	
  every	
  …


IP


53	




English	
  relaLvizaLon:	
  Operator	
  mvt	


DP
There	
  is


a/one
 NP


shark
 CP


C’


that


ti	
  akacked	
  every	
  …


Operator-­‐movement	
  account	
  (Chomsky	
  1977)	


Opi


base-­‐generated


54	


IP


island	
  for	
  
‘every’




English	
  relaLvizaLon:	
  Head	
  raising	


DP
There	
  is


a/one


shark


CP


C’


that


Head-­‐raising	
  account	
  	
  
(Schachter	
  1973,	
  Vergnaud	
  1974,	
  Kayne	
  1994)	


raised


55	


ti	
  akacked	
  every	
  …


IP




Telling	
  the	
  analyses	
  apart	
  

•  Primary	
  data:	
  
–  Idiom	
  chunks	
  	
  
– Reconstruc;on	
  

Op-­‐movement	
   Head-­‐raising	
  

Idiom	
  	
  
chunks	
  

Idioma;c	
  meaning	
  should	
  not	
  
be	
  preserved	
  under	
  
rela;viza;on	
  

Idioma;c	
  meaning	
  should	
  
be	
  preserved	
  under	
  
rela;viza;on	
  
	
  

Reconstruc-­‐
;on	
  

The	
  head	
  noun	
  should	
  not	
  be	
  
able	
  to	
  reconstruct	
  back	
  into	
  
the	
  RC	
  

Reconstruc;on	
  should	
  be	
  
possible	
  



Telling	
  the	
  analyses	
  apart	
  
•  Primary	
  data	
  are	
  inconclusive	
  

–  Idiom	
  chunks:	
  some	
  work,	
  some	
  do	
  not	
  	
  
– Reconstruc;on:	
  difference	
  in	
  intui;ons	
  

Op-­‐movement	
   Head-­‐raising	
  

Idiom	
  	
  
chunks	
  

*баклуши,	
  которые	
  он	
  бьет…	
  
*руки,	
  которых	
  он	
  не	
  
покладает…	
  

облака,	
  в	
  которых	
  он	
  
витает…	
  
палки,	
  которые	
  она	
  
вставляет	
  тебе	
  в	
  колесa…	
  

Reconstruc-­‐
;on	
  

The	
  head	
  noun	
  should	
  not	
  be	
  
able	
  to	
  reconstruct	
  back	
  into	
  
the	
  RC	
  

Reconstruc;on	
  should	
  be	
  
possible	
  

Tes;ng	
  reconstruc;on:	
  Scope	
  (сфера	
  действия)	
  



Scope	
  calculaLons	
  	
  
(Stoops	
  &	
  Ionin	
  2012;	
  Ionin	
  et	
  al.	
  2012)	
  

•  SVO, universal subject: 
Каждый  мальчик  увидел   одну  девочку. 
Every  boy-NOM  saw   one  girl-ACC.  

•  OVS, universal subject: 
Oдну  девочку  увидел  каждый  мальчик.  
One   girl-ACC   saw       every      boy-NOM.  

•  SVO, indefinite subject: 
Один  мальчик  увидел  каждую  девочку. 
One    boy-NOM  saw      every      girl-ACC. 

•  OVS, indefinite subject:  
Каждую  девочку  увидел  один  мальчик . 
Every      girl-ACC  saw       one    boy-NOM. 



59	
  

Subject-­‐oriented	
  picture	
  (control)	
  

•  Unambiguously	
  FALSE	
  sentences	
  with	
  universal	
  in	
  subject	
  posiLon:	
  
–  Каждая	
   	
  девочка	
   	
  гладит	
   	
  одного	
   	
  котёнка.	
  	
  

Every	
  	
  	
  	
   	
  girl-­‐NOM	
   	
  strokes	
   	
  one-­‐ACC	
   	
  kiken	
  	
  

–  Одного	
   	
   	
  котёнка	
   	
  гладит	
   	
  каждая	
   	
  девочка.	
  	
  
One-­‐ACC	
   	
  kiken	
  	
   	
  strokes	
   	
  every	
  	
  	
  	
   	
  girl-­‐NOM	
  
	
  

•  Unambiguously	
  TRUE	
  sentences	
  with	
  indefinite	
  in	
  subject	
  posiLon:	
  
–  Одна	
   	
  девочка	
   	
  гладит	
   	
  каждого	
   	
  котёнка.	
  

One	
   	
  girl-­‐NOM	
   	
  strokes	
   	
  every	
   	
  kiken-­‐ACC	
  

–  Каждого	
   	
  котёнка	
   	
   	
  гладит	
   	
  одна	
   	
  девочка.	
  
Every	
   	
   	
  kiken-­‐ACC	
   	
  strokes	
   	
  one	
   	
  girl-­‐NOM	
  

	
  



60	
  

Results:	
  subject-­‐oriented	
  picture	
  
(control)	
  

sentence type word order truth-value responses (N=17) 

Every girl strokes 
one kitten. 

SVO FALSE 6% true, 94% false 

OVS FALSE 
 

1% true, 99% false 

One girl strokes 
every kitten. 

SVO TRUE 82% true, 18% false 

OVS TRUE 84% true, 16% false 
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Object-­‐oriented	
  picture	
  (control)	
  

•  Unambiguously	
  TRUE	
  sentences	
  with	
  universal	
  in	
  subject	
  posiLon:	
  
–  Каждая	
   	
  девочка	
   	
  гладит	
   	
  одного	
   	
  котёнка.	
  	
  

Every	
  	
  	
  	
   	
  girl-­‐NOM	
   	
  strokes	
   	
  one-­‐ACC	
   	
  kiken	
  	
  

–  Одного	
   	
  котёнка	
   	
  гладит	
   	
  каждая	
   	
  девочка.	
  	
  
One-­‐ACC	
   	
  kiken	
  	
   	
  strokes	
   	
  every	
  	
  	
  	
   	
  girl-­‐NOM	
  

•  Unambiguously	
  FALSE	
  sentences	
  with	
  indefinite	
  in	
  subject	
  posiLon:	
  
–  Одна	
   	
  девочка	
   	
  гладит	
   	
  каждого	
   	
  котёнка.	
  

One	
   	
  girl-­‐NOM	
   	
  strokes	
   	
  every	
   	
  kiken-­‐ACC	
  

–  Каждого	
   	
  котёнка	
   	
  гладит	
   	
  одна	
   	
  девочка.	
  
Every	
   	
  kiken-­‐ACC	
   	
  strokes	
   	
  one	
   	
  girl-­‐NOM	
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Results:	
  object-­‐oriented	
  picture	
  
(control)	
  

sentence type word order truth-value responses (N=17) 

Every girl strokes 
one kitten. 

SVO TRUE 78% true, 22% false 

OVS TRUE 93% true, 7% false 

One girl strokes 
every kitten. 

SVO FALSE 4% true, 96% false 

OVS FALSE 
 

3% true, 97% false 



“every-­‐shark	
  DOU	
  	
  
aZack-­‐ASP	
  one-­‐pirate”


“EXIST	
  one-­‐shark	
  
aZack-­‐ASP	
  one-­‐pirate”


E	
  >	
  O
 O	
  >	
  E


Surface


Inverse
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ImplicaLons	
  for	
  English	
  relaLvizaLon	


DP
There	
  is


a/one
 NP


shark
 CP


C’


that


ti	
  akacked	
  every	
  …


Operator-­‐movement	
  account	
  (Chomsky	
  1977)	


Opi


base-­‐generated


No	
  reconstruc+on	
  	
  
a	
  NO	
  inverse	
  scope
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IP


island	
  for	
  
‘every’




ImplicaLons	
  for	
  English	
  relaLvizaLon	


DP
There	
  is


a/one


piratei


CP


C’


that


Head-­‐raising	
  account	
  	
  
(Schachter	
  1973,	
  Vergnaud	
  1974,	
  Kayne	
  1994)	


Reconstruc+on	
  allowed	
  
a	
  inverse	
  scope	
  OK


raised
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ti	
  akacked	
  every	
  …


IP




English	
  experiment	


•  30	
  subjects	
  (na;ve	
  speakers)	
  
•  ExperigenRT	
  
•  same	
  design	
  as	
  the	
  Chinese	
  one	
  (true/false)	
  
	
  
WORD	
  ORDER	
  	
  	
  x	
  SCOPE	
  INTERPRETATION	
  
every	
  >	
  a 	
   	
  surface	
  
a	
  >	
  every 	
   	
  inverse	
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English	
  experiment	


•  Two	
  points	
  of	
  interest:	
  
– English	
  has	
  determiners	
  
– English	
  has	
  there-­‐existen;al	
  construc;ons	
  

	
  

	
   	
   	
   	
   	
  A	
  shark	
  akacked	
  every	
  pirate.	
  
	
   	
   	
   	
   	
  One	
  shark	
  akacked	
  every	
  pirate.	
  
	
   	
   	
   	
   	
  There	
  is	
  a	
  shark	
  that	
  akacked	
  every	
  pirate.	
  
	
   	
   	
   	
   	
  There	
  is	
  one	
  shark	
  that	
  akacked	
  every	
  pirate.	
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Four	
  
mini-­‐	
  

experiments	
  



English	
  experiment	


•  Two	
  points	
  of	
  interest:	
  
– English	
  has	
  determiners	
  
– English	
  has	
  there-­‐existen;al	
  construc;ons	
  

	
  

	
  a 	
  A	
  shark	
  akacked	
  every	
  pirate.	
  
	
  one 	
  One	
  shark	
  akacked	
  every	
  pirate.	
  
	
  there 	
  There	
  is	
  a	
  shark	
  that	
  akacked	
  every	
  pirate.	
  
	
  there+one 	
  There	
  is	
  one	
  shark	
  that	
  akacked	
  every	
  pirate.	
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ORDER	
 SCOPE	
 %	
  True	
 

EO	
 Surface	
 93	
 

OE	
 Surface	
 100	
 

EO	
 Inverse	
 88	
 

OE	
 Inverse	
 56	
 

‘a’	
  
(e.g.,	
  OE	
  =	
  A	
  shark	
  akacked	
  every	
  pirate)	
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ORDER	
 SCOPE	
 %	
  True	
 

EO	
 Surface	
 93	
 

OE	
 Surface	
 100	
 

EO	
 Inverse	
 88	
 

OE	
 Inverse	
 56	
 

‘a’	
  
(e.g.,	
  OE	
  =	
  A	
  shark	
  akacked	
  every	
  pirate)	


significant	
  interac;on	
  between	
  ORDER	
  and	
  SCOPE	
  	
  
(𝜒2	
  =	
  5.01,	
  p	
  <	
  0.05)	
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there+‘a’	
  
(e.g.,	
  OE	
  =	
  There	
  is	
  a	
  shark	
  that	
  akacked	
  every	
  pirate)	


ORDER	
 SCOPE	
 a	
 one	
 there+a	
 

EO	
 Surface	
 93	
 100	
 -­‐-­‐	
 

OE	
 Surface	
 100	
 85	
 87	
 

EO	
 Inverse	
 88	
 69	
 -­‐-­‐	
 

OE	
 Inverse	
 56	
 28	
 50	
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*There	
  is	
  every	
  shark	
  …	




there+‘a’	
  
(e.g.,	
  OE	
  =	
  There	
  is	
  a	
  shark	
  that	
  akacked	
  every	
  pirate)	


ORDER	
 SCOPE	
 a	
 one	
 there+a	
 

EO	
 Surface	
 93	
 100	
 -­‐-­‐	
 

OE	
 Surface	
 100	
 85	
 87	
 

EO	
 Inverse	
 88	
 69	
 -­‐-­‐	
 

OE	
 Inverse	
 56	
 28	
 50	
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*There	
  is	
  every	
  shark	
  …	


significant	
  effect	
  of	
  SCOPE	
  	
  
(𝜒2(1)	
  =	
  4.63,	
  p	
  <	
  0.05)	




ImplicaLons	
  for	
  English	
  relaLvizaLon	


56%	
  There	
  is	
  a	
  shark	
  that	
  akacked	
  every	
  pirate.	
  
11%	
  There	
  is	
  one	
  shark	
  that	
  akacked	
  every	
  pirate.	
  
	
  
	


DP
There	
  is


a/one
 NP


shark
 CP


C’


that


[e]	
  akacked	
  every	
  …


IP
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ImplicaLons	
  for	
  English	
  relaLvizaLon	


DP
There	
  is


a/one
 NP


shark
 CP


C’


that


ti	
  akacked	
  every	
  …


Operator-­‐movement	
  account	
  (Chomsky	
  1977)	


Opi


base-­‐generated


No	
  reconstruc+on	
  	
  
a	
  NO	
  inverse	
  scope
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IP


island	
  for	
  
‘every’




ImplicaLons	
  for	
  English	
  relaLvizaLon	


DP
There	
  is


a/one


piratei


CP


C’


that


Head-­‐raising	
  account	
  	
  
(Schachter	
  1973,	
  Vergnaud	
  1974,	
  Kayne	
  1994)	


Reconstruc+on	
  allowed	
  
a	
  inverse	
  scope	
  OK


raised
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ti	
  akacked	
  every	
  …


IP




ImplicaLons	
  for	
  English	
  relaLvizaLon	
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If	
  the	
  operator	
  mvt	
  analysis	
  is	
  correct,	
  
inverse	
  scope	
  should	
  be	
  impossible	




ImplicaLons	
  for	
  English	
  relaLvizaLon	


These	
  results	
  provide	
  novel	
  evidence	
  	
  
against	
  the	
  operator	
  movement	
  	
  
analysis	
  of	
  English	
  rela;viza;on	
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If	
  the	
  operator	
  mvt	
  analysis	
  is	
  correct,	
  
inverse	
  scope	
  should	
  be	
  impossible	




Outline	
  

•  Why	
  cogni;ve	
  science	
  needs	
  linguis;c	
  theory	
   	
  ✔	
  
•  Why	
  linguis;c	
  theory	
  needs	
  cogni;ve	
  science:	
  

– Evidence	
  for	
  null	
  elements 	
   	
   	
   	
   	
   	
  ✔	
  
– Choice	
  between	
  compe;ng	
  analyses 	
   	
   	
  ✔	
  
– Evidence	
  for	
  phenomena	
  not	
  available	
  through	
  
introspec;on	
  

•  Theore;cal	
  syntax	
  goes	
  experimental:	
  Tools	
  
and	
  methods	
  



Island effects are the unacceptability that arises when the gap location of a 
long-distance dependency appears inside of certain constituents. 

What do you wonder whether Jack stole __? * 

What did you make the claim that Jack stole __? * 

What do you worry if Jack forgets __? * 

What do you think the necklace for __ is pretty? * 

Whether: 

Complex NP: 

Adjunct: 

Subject: 



Island effects are the unacceptability that arises when the gap location of a 
long-distance dependency appears inside of certain constituents. 

What do you wonder whether Jack stole __? * 

What did you make the claim that Jack stole __? * 

What do you worry if Jack forgets __? * 

What do you think the necklace for __ is pretty? * 

Whether: 

Complex NP: 

Adjunct: 

Subject: 

English: Whether 
Complex NP 
Adjunct 
Subject 

Italian: Whether 
Complex NP 
Adjunct 
Subject 



How	
  common	
  are	
  island	
  effects?	
  

•  Do	
  wh-­‐in-­‐situ	
  languages	
  show	
  island	
  effects?	
  
– Yes	
  (Lee	
  1982,	
  Han	
  1992,	
  Hong	
  2004	
  for	
  Korean;	
  
Nishigauchi	
  1990,	
  Watanabe	
  1992	
  for	
  Japanese)	
  

– No	
  	
  (Suh	
  1987,	
  Choi	
  2006,	
  Hwang	
  2007	
  for	
  
Korean;	
  Ishihara	
  2002,	
  Sprouse	
  et	
  al.	
  2011,	
  for	
  
Japanese)	
  	
  

•  All	
  these	
  studies	
  relied	
  on	
  introspec;on	
  and	
  
unbalanced	
  methodologies	
  



SyntacLc	
  islands:	
  Korean	
  (Kim	
  2013)	
  



SyntacLc	
  islands:	
  Korean	
  (Kim	
  2013)	
  

that-­‐clause	
   whether-­‐clause	
  

z-­‐scores	
  for	
  the	
  raLngs	
  



SyntacLc	
  islands:	
  Korean	
  

•  Do	
  wh-­‐in-­‐situ	
  languages	
  show	
  island	
  effects?	
  
– Korean:	
  Yes	
  for	
  wh-­‐islands,	
  no	
  for	
  adjunct	
  islands	
  

•  Now	
  we	
  can	
  go	
  back	
  to	
  theory	
  to	
  refine	
  our	
  
understanding	
  of	
  syntac;c	
  islands	
  



Outline	
  

•  Why	
  cogni;ve	
  science	
  needs	
  linguis;c	
  theory	
   	
  ✔	
  
•  Why	
  linguis;c	
  theory	
  needs	
  cogni;ve	
  science:	
  

– Evidence	
  for	
  null	
  elements 	
   	
   	
   	
   	
   	
  ✔	
  
– Choice	
  between	
  compe;ng	
  analyses 	
   	
   	
  ✔	
  
– Evidence	
  for	
  phenomena	
  not	
  available	
  through	
  
introspec;on	
   	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  ✔	
  

•  Theore;cal	
  syntax	
  goes	
  experimental:	
  Tools	
  
and	
  methods	
  



ExperimentaLon 	
  	
  

•  Do	
  not	
  run	
  experiments	
  unless	
  you	
  absolutely	
  
have	
  to!	
  
– “This	
  has	
  never	
  been	
  done”	
  is	
  not	
  a	
  good	
  enough	
  
reason	
  

•  Do	
  not	
  run	
  experiments	
  unless	
  you	
  have	
  all	
  
the	
  primary	
  data	
  and	
  a	
  clear	
  hypothesis	
  
– No	
  room	
  for	
  fishing	
  expedi;ons	
  in	
  experimental	
  
work	
  

	
  



Experimental	
  procedures	
  

•  Acceptability judgments 
•  Interpretive choices 
•  Stops making sense 
•  Self-paced reading 
•  Eye-tracking 
•  Neuro-imaging: 

–  ERP 
–  fMRI 
–  PET 



Experimental	
  procedures	
  

•  Аlways start with a simpler task! 
•  Running an experiment does not take long but 

preparing it does 
•  Do not do imaging unless you absolutely have to—

and know your imaging in order to understand 
what you are looking for… 


