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Лекция 2 

В поисках нулей 

IN SEARCH OF SILENT 
CATEGORIES 

Inventory of silent categories 

•  PRO (silent subject of infinitives) 
•  pro  (null pronoun, usually alternating with 

over pronouns) 
•  trace (deletion under dislocation) 

– NP-trace 
– Wh-trace 

PRO 

•  Нам пора [уходить].  
•  Вам [ходить]. 
•  Грузовику здесь [не проехать]. 
•  Он пригласил нас [проследовать в зал 
переговоров]. 

•  [Курить]—здоровью вредить. 
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PRO 

•  Нам пора [PRO уходить].  
•  Вам [PRO ходить]. 
•  Грузовику здесь [PRO не проехать]. 
•  Он пригласил нас [PRO проследовать в 
зал переговоров]. 

•  [PRO Курить]—здоровью вредить. 

Primary evidence 

•  Binding 
•  Depictives 
•  Complementary distribution with overt DPs 
 

pro Evidence 

•  Agreement 
•  Binding  
•  Depictive licensing 
•  Antecedent of PRO 
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Trace 

•  A constituent in a clause can be dislocated 
(moved) from its original position 

•  A-movement: dislocation into an argument 
position 

•  A-bar movement: dislocation into a non-
argument position 

Trace 
•  A-movement: dislocation into an argument 

position 
– Домi [построен __i ] 
– John [seems [__i to be arriving __i  ] 
– *[In Moscowi [seems [__i to be raining __i] 

•  A-bar movement: dislocation into a non-
argument position 
– Ктоi [__i пришел __i]? 
– B каком городеi [идет дождь __i ]? 

Trace types Clause-boundedness 

•  A-movement cannot cross the boundaries 
of a finite clause: 
–  Mary1 seemed to John [t1 to have won the race]. 
–  *Mary1 seemed to John [that t1 had won the race]. 

•  A-bar movement can: 
– Who1 did you think [John noticed [that Mary 

narrowly beat t1 in the race]]? 
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Binding 
•  A-movement creates new antecedents for 

binding 
– *There seems to himself to be some man in 

need of rescuing. 
–  [Some man]i seems to himselfi to be in need of 

rescuing.  
•  A-bar movement does not: 

– *[Whom]i did himselfi visit ti? 
– *[Which boys]i did each other’si friends say

  [ti were in town]? 

Feeding one another 
•  A-movement can create possibilities (feed) 

A-bar movement: 

 
•  A-bar movement cannot feed A-movement 

(“improper movement”) 

A-movement vs A-bar movement 
Property A-movement A-bar movement 

Category 
restrictions 

Targets NP 
positions 

Can target projections 
of different kinds 

Clause-
boundedness 

Clause-bound Appears to avoid 
clause-boundedness 

Binding Creates new 
antecedents for 
binding 

Does not create new 
antecedents for 
binding 

Feeding Can feed A-bar 
movement 

Cannot feed A-
movement 

Parasitic gaps Does not create 
PGs 

Creates PGs 

Weak Crossover No effect Induces WCO 

Inventory of silent categories 

•  PRO (silent subject of infinitives) 
•  pro  (null pronoun, usually alternating with 

over pronouns) 
•  trace (deletion under dislocation) 

– NP-trace 
– Wh-trace 
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Linguisits hear silence 

•  Strong primary evidence in support of 
silent elements: consistent distributional 
properties associated with different types 
of silent categories 

Evidence? 

•  Strong primary evidence in support of 
silent elements 

•  Is “silence” psychologically real? 
•  Are the differences between silent 

categories supported by psychological 
evidence? 

Types of evidence 

•  Behavioral evidence 
•  Eye-tracking 
•  Neuro-imaging 

In search of behavioral 
evidence 

•  Театров в городе было два 
•  Театра в городе было два 
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Syntactic analysis 

•  Театровi в городе было два proi 
•  Театраi в городе было два ti 

Primary evidence 

•  Doubling 
– Желания у Пети оказалось три (*штуки) 
– Желаний у Пети оказалось три (штуки) 

•  Number connectivity 
– *На столе лежало три ножницы/ножниц 
– *Ножницы на столе лежало три 
– Ножниц на столе лежало три 

Primary evidence 

•  Movement constraints 
– *Самолета он говорит, что заметил всего 
два  

– Самолетов он говорит, что заметил всего 
два 

•  Loose aboutness relation 
– *Подруги у меня тогда осталась одна 
только Маша 

– Подруг у меня тогда осталась одна только 
Маша 

 

Syntactic analysis 

•  Hanging topic: 
 Театровi в городе было два proi 
 HANGING TOPIC 

•  A-bar movement 
 Театраi в городе было два ti  
A-BAR TOPIC 
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Movement vs pronominalization 

•  Testable prediction (Reuland 2011): 
– movement takes less effort than 

pronominalization (single-module operation) 

•  Prediction for Russian: 
Театра в городе было два  

   should take less effort than ( >)  
Театров в городе было два 

Testing the prediction 

•  Мы же решили, что шара на детском 
празднике должно быть три, а ты 
принес один.  

•  Мы же решили, что шарoв на детском 
празднике должно быть три, а ты 
принес один.  

Self-paced reading  

Мы _ _ _ _ _ _ _ _  

Self-paced reading  

 __ же _ _ _ _ _ _ _  
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Self-paced reading  

 __  _ решили, _ _ _ _ _  

Self-paced reading  

 __  _ _ что  _ _ _  

Self-paced reading  

 __  _ _ _ шаров _ _ 

Self-paced reading  

•  Мы же решили, что шара на детском 
празднике должно быть три, а ты 
принес один.  

•  Мы же решили, что шарoв на детском 
празднике должно быть три, а ты 
принес один.  
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Self-paced reading results 

paucal (театра) >  
genitive (театров) 

trace is  
processed  
faster than pro 

Trace vs pro or case 
mismatch? 

•  Maybe people slow down in the Gen.Pl. 
condition because of case mismatch: 
– Театров…. два *театров 

•  Case mismatch in German (Fanselow & 
Frisch 2006): very low ratings; no such low 
ratings here 

•  A different reading pattern under gender 
mismatch: 
– Серый принеси, пожалуйста, кофту… 
 

SILENCE IS REAL? 
NOT ALL SILENT ELEMENTS ARE ALIKE? 

What’s next for Russian HTs? 

•  Eye-tracking 
•  Imaging 
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Neuro-imaging 

•  Event-related brain potentials 
•  fMRI 

Event-­‐Related	
  brain	
  poten1als	
  (ERPs):	
  
A	
  crash	
  course	
  

Non-invasive methods:  Electrical!
Event-related brain potentials!

Advantages	
  of	
  ERPs	
  
•  Can	
  reveal	
  millisecond-­‐by-­‐millisecond	
  changes	
  in	
  neural	
  ac6vity	
  

during	
  language	
  comprehension	
  

•  Brain	
  signals	
  can	
  be	
  examined	
  in	
  mul6ple	
  dimensions	
  	
  
–  polarity 	
   	
  nega6ve	
  vs.	
  posi6ve	
  
–  latency	
   	
   	
  when?	
  
–  amplitude	
   	
  small	
  vs.	
  large	
  
–  distribu6on	
   	
  where?	
  
–  morphology	
   	
  shape	
  

•  No	
  need	
  for	
  addi6onal	
  tasks	
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Placement	
  of	
  Electrodes	
  (Sample)	
  
Anterior (Front) 

Posterior (Back) 
Condition 1 (Experimental) _____ 

Condition 2 (Control)      _____ 

Negative 

 

Positive 

0 msec 

Left 
Right 

Isovoltage Maps 

ERPs at work 

Brain response 
to known and  
unknown words 
as measured by 
electroencephalo- 
graphy (EEG) 

20 m.o. infants (Conroy & Mills 2006) 

What ERP can do for you 

•  When?  
Good indicator of temporal  
resolution  
 
•  Where?  
Not good at spatial  
resolution 

What	
  to	
  look	
  for	
  in	
  ERPs	
  

•  Latency	
  (6meline):	
  when	
  does	
  the	
  effect	
  
occur?	
  

•  Distribu6on:	
  which	
  electrodes	
  on	
  the	
  scalp	
  
show	
  the	
  effect?	
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ERP	
  components	
  sensi9ve	
  to	
  language	
  processing	
  
•  N400	
  

–  Posterior/central	
  
maximum,	
  larger	
  on	
  
the	
  right	
  

–  Seman6c	
  
congruence	
  with	
  
context	
  &	
  familiarity	
  

•  P600	
  
–  Posterior/central	
  
maximum	
  

–  Syntac6c	
  well-­‐
formedness,	
  garden-­‐
pathing	
  &	
  reanalysis	
  
within	
  language	
  
contexts	
  

	
  

Osterhout, 
McLaughlin, & 
Bersick (1997)  

(The cats won’t) EAT ... 

( 
( 

) 
) 

__ (The cats won’t) EAT ... 

__ (The cats won’t) 
EAT ... 
---*(The cats won’t) EATING ... 

--- (The cats won’t) BAKE ... Negative 

 

Positive 

ERP	
  components	
  sensi9ve	
  to	
  language	
  processing	
  

•  Anterior	
  Nega1vi1es	
  (AN,	
  LAN,	
  ELAN)	
  
–  Frontal	
  maximum,	
  some6mes	
  lateralized	
  
–  Phrase	
  structure	
  viola6on,	
  working	
  memory	
  load,	
  	
  

	
  

__ The scientist criticized a proof of the theorem 

---- The scientist criticized Max’s of proof the 
theorem 

Neville et al. 
(1991) 

ERP	
  components	
  sensi1ve	
  to	
  
language	
  processing	
  

N400	
   P600	
   AN/LAN/ELAN	
  

latency	
   300-­‐600	
   500-­‐800	
   300-­‐500	
  

distribu1on	
   Parietal	
   Central	
  posterior	
  
	
  
May	
  be	
  skewed	
  to	
  
right	
  hemisphere	
  
	
  

Anterior	
  
Typically	
  leW	
  
hemisphere	
  

Syntac1c	
  viola1ons	
  

•  Two	
  ERP	
  responses	
  are	
  generally	
  elicited	
  
–  LeW	
  Anterior	
  Nega6vity	
  

• Same	
  latency	
  as	
  N400,	
  but	
  different	
  scalp	
  distribu6on	
  

–  P600/Late	
  Posi6vity/Late	
  Posi6ve	
  Component	
  
(LPC)/Syntac6c	
  Posi6ve	
  ShiW	
  
• Can	
  start	
  as	
  early	
  as	
  200msec	
  
• Linked	
  to	
  other	
  structural	
  processes	
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ERP and silence 

•  traces in Englsih relative clauses 
•  Traces vs. pro in Korean 
•  PRO vs. NP-trace in German 

LAN	
  &	
  P600	
  for	
  filler-­‐gap	
  dependencies	
  

•  LAN	
  (between	
  filler	
  &	
  gap,	
  at	
  gap)	
  
–  English	
  ORs	
  (King	
  &	
  Kutas,	
  1995)	
  
–  English	
  wh-­‐ques6ons	
  (Kluender	
  &	
  Kutas,	
  1993)	
  

LAN	
  for	
  filler-­‐gap	
  dependencies	
  in	
  English	
  Wh-­‐ques9ons	
  
	
  

• Kluender	
  and	
  Kutas	
  (1993)	
  

	
  	
  a.	
  	
  Do you wonder [if       they  caught him   at    it by accident]? 
	
  	
  b.	
  	
  Do you wonder [who  they  caught  __     at    it by accident]? 

	
   	
  	
  	
  	
  	
  FILLER	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  GAP	
  

	
  	
  
	
  	
  	
  
	
  
	
  
	
  
	
  
	
  

à Processing	
  cost	
  for	
  	
  
•  holding	
  the	
  filler	
  who	
  in	
  verbal	
  working	
  memory	
  	
  	
  	
  
•  back	
  associa1ng	
  the	
  gap	
  with	
  preceding	
  filler	
  

	
  

LAN 

Left Anterior 
Temporal Electrode LAN 

Negative 

 

Positive 

• 	
  	
  	
  SR	
   	
  The reporter [who __ harshly attacked  the senator              ]  admitted the error 
• 	
  	
  	
  OR	
   	
  The reporter [who      the        senator    harshly attacked__ ]  admitted the error 

        FILLER	
  	
   	
   	
  GAP	
   	
   	
   	
   	
  
	
   	
   	
  	
  	
  	
  	
  	
  GAP	
  

	
  
	
  
 
	
  
	
  
	
  
	
  
	
  
	
  
	
  

	
   	
   	
  	
  	
  	
  	
  	
   	
   	
   	
  	
  

à	
  NPs	
  temporarily	
  without	
  a	
  thema1c	
  role	
  are	
  costly	
  to	
  working	
  memory	
  	
  
	
  	
  	
  	
  	
  (Gibson,	
  1990)	
  	
  	
  
	
  	
  	
  
	
  

LAN	
  for	
  object	
  rela9ves	
  in	
  English	
  (King	
  &	
  Kutas,	
  1995)	
  

SR ______  OR --------- 

LAN 
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• 	
  	
  	
  SR	
   	
  The reporter [who __ harshly attacked  the senator              ]  admitted the error 
• 	
  	
  	
  OR	
   	
  The reporter [who      the        senator    harshly attacked__ ]  admitted the error 

        FILLER	
  	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
   	
   	
   	
  
	
   	
   	
   	
  GAP	
  	
  

	
  
	
  
 
	
  
	
  
	
  
	
  
	
  
	
  
	
  

	
   	
   	
  	
  	
  	
  	
  	
   	
   	
   	
  	
  

	
  
	
  
àAssocia1on	
  cost	
  at	
  the	
  matrix	
  verb	
  
	
  

LAN	
  for	
  object	
  rela9ves	
  in	
  English	
  (King	
  &	
  Kutas,	
  1995)	
  

SR ______     OR --------- LAN 

Negative 

 

Positive 

LAN	
  &	
  P600	
  for	
  filler-­‐gap	
  dependencies	
  

•  LAN	
  (between	
  filler	
  &	
  gap,	
  at	
  gap)	
  
–  English	
  ORs	
  (King	
  &	
  Kutas,	
  1995)	
  
–  English	
  wh-­‐ques6ons	
  (Kluender	
  &	
  Kutas,	
  1993)	
  

•  P600	
  (at	
  gap)	
  
–  English	
  wh-­‐ques6ons	
  (Kaan	
  et	
  al.,	
  2000)	
  

LAN	
  &	
  P600	
  for	
  filler-­‐gap	
  dependencies	
  

•  LAN	
  (between	
  filler	
  &	
  gap,	
  at	
  gap)	
  
–  English	
  ORs	
  (King	
  &	
  Kutas,	
  1995)	
  
–  English	
  wh-­‐ques6ons	
  (Kluender	
  &	
  Kutas,	
  1993)	
  
–  Japanese	
  O-­‐scrambling	
  (Ueno	
  2003)	
  
–  English	
  passive	
  (Kluender,	
  in	
  prep.)	
  

•  P600	
  (at	
  gap)	
  
–  English	
  wh-­‐ques6ons	
  (Kaan	
  et	
  al.,	
  2000)	
  

•  LAN	
  (between	
  filler	
  &	
  gap)	
  &	
  P600	
  (at	
  gap)	
  
–  English	
  wh-­‐ques6ons	
  (Phillips	
  et	
  al.,	
  2005)	
  	
  
–  German	
  wh-­‐ques6ons	
  (Fiebach	
  et	
  al.,	
  2001,	
  2002;	
  Felser	
  et	
  al.,	
  2003)	
  

LAN between filler & gap Holding filler
LAN around gap Retrieval/back-association of filler
P600 around gap Syntactic integration of filler

56 

English:	
  LeO	
  Anterior	
  Nega1vity	
  (LAN)	
  to	
  OR	
  
	
  

SR: The reporter [who __ harshly attacked the 
senator] admitted the error. 
OR: The reporter [who the senator harshly 
attacked__ ] admitted the error. 

• (L)AN to filler-gap association in ORs 

LAN 
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How common is LAN? 

•  Is LAN exclusive to English? 
•  Does LAN depend on headedness? 
 

How common is LAN? 

•  Is LAN exclusive to English? 
•  Does LAN depend on headedness? 
•  English 
[DP Head-Nouni [RELATIVE … eci ….]] 
 
•  Japanese/Korean 
[DP [RELATIVE … eci ….] Head-Nouni ] 
 

59 

Results	
  in	
  Korean	
  RCs:	
  
at	
  head	
  noun	
  (6melocked	
  to	
  V-­‐REL)	
  

§  Head Noun (NP-GEN): (L)AN to OR as in English RCs 
§  filler-gap or gap-filler association in ORs " LAN effect 
  (King & Kutas, 1995; Müller, King & Kutas 1997; Ueno and Garnsey 2007) 

left anterior negativity 

admire-REL ] teacher-GEN bike-on 

60 

Interim	
  summary	
  

•  Backward	
  syntac6c	
  dependencies	
  in	
  Korean	
  
(and	
  Japanese)	
  rela6ve	
  clauses	
  elicit	
  
remarkably	
  similar	
  ERP	
  responses	
  to	
  those	
  
elicited	
  by	
  forward	
  syntac6c	
  dependencies	
  in	
  
English	
  rela6ves;	
  	
  

	
  ORs	
  elicit	
  leW	
  anterior	
  nega6vity	
  when	
  
compared	
  to	
  SRs.	
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Trace vs. pro: Korean 

Immediate gap-antecedent 
association: 

•  LAN (left Anterior Negativity)  

–  to relative clauses in 
comparison to adjunct 
clauses 

–  to adjunct clause in 
comparison to control 
clauses 

Looking back is different:  
Incremental but CAUTIOUS parsing 

continuous evaluation: 
•  of the semantic fit 
between gap and filler 
•  of inter-sentential 
relationships 

—— Relative clause 
—— Adjunct clause 

Interim summary 

•  Is “silence” psychologically real?  YES 
•  Are the differences between silent 

categories supported by psychological 
evidence?      YES, but 

 these differences seem quantitative,  
 not qualitative 

German 

•  PRO: Subject control (надеяться) 
•  NP-trace: Raising (казаться) 
•  Baseline (no gap) 
 
(Featherston et al. 2000) 
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Control Raising 

Baseline German 

•  Subject control:   hoffte …  den Täter  
•  Raising:   schien… den Täter  
•  Baseline:   verurteilte… den Täter  
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Electrode Cz (central midline) 
PRO vs NP-trace 

•  The raising construction elicited a 
significantly stronger P600 effect at the 
critical object position of the infinitival 
complement than the subject control 
construction 

•  Syntax? Or extra semantic computation? 

Summary 

•  Is “silence” psychologically real?  YES 
•  Are the differences between silent 

categories supported by psychological 
evidence?      YES, but 

 these differences seem quantitative,  
 not qualitative 

Back to theory 

•  What to make of these results? 
•  The differences are not always drawn 

right: 
– Raising and control are subject to the same 

mechanism (movement theory of control) 
– Experimental results serve to distinguish 

between theoretical accounts 
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Back to theory 

•  What to make of these results? 
•  The distinctions drawn in the theory are 

too fine-grained 
– There is one set of silent categories; the 

differences are non-syntactic 
– Fine, but then we need to account for the 

observable differences in a new way… 
– More room for thematic roles or processing 
– New experimental questions 

Back to theory … back to 
experiments… 

Back to theory 

•  What to make of these results? 
•  The experimental methods are not ready 

to test for finer-grained distinctions 


