Nekuus 2 IN SEARCH OF SILENT
CATEGORIES

B nonckax Hyneun

Inventory of silent categories PRO

* PRO (silent subject of infinitives) * Ham nopa [yxoouTb].

* pro (null pronoun, usually alternating with * Bam [xoguTh].
over pronouns) * ['py30BUKy 30ecb [He npoexaTb].

* trace (deletion under dislocation) « OH npurnacun Hac [npocnenoBaTh B 3ar
— NP-trace neperoBopos].
— Wh-trace

[KypuTb]—300pOBbLI0 BpeAUTb.




PRO Primary evidence

+ Ham nopa [PRO yxoguTs]. + Binding
» Bam [PRO xogutsb].  Depictives
 'py3oBuky 3aeck [PRO He npoexartsb]. » Complementary distribution with overt DPs

* OH npurnacun Hac [PRO npocnegosath B
3an neperosopos.

[PRO Kyputb]—300p0oBbio BpeEaUTD.

pro Evidence
(80) nram. a. Lei parla italiano ‘O - ?
™" 6. Purlatalisno Topopr nomramaneaw’ * Agreement

81) a. She speaks Italian . B|nd|ng

6. *Speaks Italian.
(82 mran. a. Piove ‘Hirer 10k’ * Depictive licensing

6. *Ci0 piove, GYKB. “ITO TOKIHT
(83) a. Itis raining ° Antecedent Of PRO

6. *Is raining
(84) a. [Che Luisa non partira] € chiaro ‘Uro JIymn3a He yefeT — HOHATHO
6. (*Cio) e chiaro [che Luisa non partira] ‘(*210) sicHo, 4to JIynsa He yener’
(85) a. [That Louisa will not leave] is clear
6. Itis clear [that Louisa will not leave]
B. *Is clear [that Louisa will not leave]
(806) pro  parla Italiano (82a) pro piove
(81a) She  speaks Italian (83a) It israining




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
— Hom, [mocTpoeH __ ]
—John [seems [__;to be arriving __; ]
— *[In Moscow; [seems [__;to be raining __]

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

—Kro; [__jnpuwen __j]?
— B kakom ropoge; [uaet goxab _;1?

Trace types

Traces

/\
A-movement: A’-movement:

NP-trace Wh-trace

Clause-boundedness

* A-movement cannot cross the boundaries
of a finite clause:
— Mary, seemed to John [t, to have won the race].
— *Mary, seemed to John [that t; had won the race].

¢ A-bar movement can:

— Who, did you think [John noticed [that Mary
narrowly beat t, in the race]]?




Binding
* A-movement creates new antecedents for
binding
—*There seems to himself to be some man in
need of rescuing.
— [Some man]; seems to himself; to be in need of
rescuing.
* A-bar movement does not:
— *[Whom]; did himself; visit t;?
— *[Which boys]; did each other’s; friends say
[t, were in town]?

Feeding one another

« A-movement can create possibilities (feed)
A-bar movement:
[Who;]; t; seems to his; mother [t; to be the smartest in his; class]?

A ) J
A A

* A-bar movement cannot feed A-movement
(“improper movement”)

* [This guy], appears [t; (that) Mary has already interviewed t,].
A [} |

A A
* [This guy], appears [t t; has already interviewed Mary].
S —
A A

A-movement vs A-bar movement

Property A-movement A-bar movement
Category Targets NP Can target projections
restrictions positions of different kinds
Clause- Clause-bound  Appears to avoid
boundedness clause-boundedness
Binding Creates new Does not create new
antecedents for antecedents for
binding binding
Feeding Can feed A-bar  Cannot feed A-
movement movement

Parasitic gaps Does not create Creates PGs
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




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

* |s “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

» TeaTpoB B ropoae 6bino aga
» TeaTtpa B ropoae 6bino aga




Syntactic analysis Primary evidence

* TeaTpos, B ropoge 6bIno ABa pro; * Doubling

—XXenaHusa y MeTn okaszanock Tpu (*LLUTYKK
* TeaTpa, B ropoae 6birio ABa t; Y pu ()

—Xenanun y MNMeTu okasanock Tpu (LUTYKK)
* Number connectivity

—*Ha cTone nexano Tpy HOXHULbI/HOXHWLY
— *HoXXHMLbI Ha CTone nexano Tpu
— HoxHuu, Ha cTone nexano Tpu

Primary evidence

Syntactic analysis
* Movement constraints

* Hanging topic:
—*CamoneTa OH roBopuT, YTO 3aMeTUN BCEro TeaTpos, B ropoae 6bir1o asa pro;
Aasa HANGING TOPIC
— CamoneToB OH rOBOPUT, 4YTO 3aMeTuUI BCero . A-bar movement
asa
. TeaTtpa; B ropoge 6bino gea t;
» Loose aboutness relation Pa; PoA Asal;
A-BAR TOPIC
—*lMopgpyrn y MeHs Torga ocrtanack ogHa
Tonbko Malua

—MNoapyr y MeHs Torga octanack ogHa TOSNbKO
Mawwa




Movement vs pronominalization

+ Testable prediction (Reuland 2011):

— movement takes less effort than
pronominalization (single-module operation)

* Prediction for Russian:
Teatpa B ropoae 6bino aBa
should take less effort than ( >)
TeatpoB B ropoae 6bino aga

Testing the prediction

* Mbl e pewmnu, 4To Wwapa Ha AeTCKOM
npasaHuKe OOMKHO BbITh TPU, a Thl
NMPUHEC OaWH.

* Mbl e pelnnu, 4To LWapoB Ha AEeTCKOM

npasaHuKe OOMKHO BbITh TPU, a Thl
NPUHEC OaWH.

Self-paced reading

Self-paced reading




Self-paced reading

peLunnu,

Self-paced reading

Self-paced reading

_ _wapoB _

Self-paced reading

* Mbl xe pewnnn, 4To Wwapa Ha AeTCKOM
npa3gHuke OOJ1KHO ObITb TPKW, a Tbl
npuHecC OoOuH.

* Mbl Xe pelnnu, 4To WapoB Ha JEeTCKOM
npasaHuKe OOIMKHO BbITh TPW, a Thl
NMPUHEC OaWH.




Self-paced reading results

paucal (Teatpa) >

T T genitive (TeaTpoB)
trace is
i processed

faster than pro

Trace vs pro or case
mismatch?

+ Maybe people slow down in the Gen.PI.
condition because of case mismatch:
— TeaTposB.... ABa *TeaTpoB

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

+ A different reading pattern under gender
mismatch:
— Cepbllt npyHecK, noxanyncra, KogTy...

SILENCE IS REAL?
NOT ALL SILENT ELEMENTS ARE ALIKE?

What’s next for Russian HTs?

« Eye-tracking
* Imaging




Neuro-imaging

» Event-related brain potentials
» fMRI

Event-Related brain potentials (ERPs):
A crash course

Non-invasive methods: Electrical
Event-related brain potentials

ONGOING EEG

\
‘\ )| signal
S { >
g \ averager

¢ No need for additional tasks

Advantages of ERPs

* Can reveal millisecond-by-millisecond changes in neural activity
during language comprehension

e Brain signals can be examined in multiple dimensions

— polarity negative vs. positive
— latency when?

— amplitude small vs. large

— distribution where?

— morphology shape
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Isovoltage Maps

Placement of Electrodes (Sample)

Anterior (Front)
Negative

Positive

Posterior (Back) Condition 2 (Control)

Condition 1 (Experimental)

ERPs at work

Left Right Hemispl

Fronal ] ,;éf e Egﬁ ~vrx  Brain response
o ; "~ to known and

Feremert -}a& %&Zh unknown words

Tomporal (T ~n, . a@s measured by

electroencephalo-
Parietal }VM [eimeo.  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 =z
resolution \f'

What to look for in ERPs

e Latency (timeline): when does the effect
occur?

e Distribution: which electrodes on the scalp
show the effect?
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ERP components sensitive to language processing

* N400
- . Osterhout,

— Posterior/central N400 McLaughlin, &
maximum, larger on | Bersick (1997)
the right

— Semantic

congruence with
context & familiarity

__(The cats won't) EAT ...

e P600 -—- (The cats won’t) BAKE ... Negative
— Posterior/central B
. Positive
maximum
— Syntactic well-
formedness, garden-

~e—P600,

pathing & reanalysis The cats won't)

within language ---*(The cats won't) EATING ...
contexts

ERP components sensitive to language processing

¢ Anterior Negativities (AN, LAN, ELAN)

— Frontal maximum, sometimes lateralized
— Phrase structure violationL working memory Ioadl

'
W Fronta)
. &
: anter jor
- Tesporal
+ .

__The scientist criticized a proof of the theorem

Neville et al.
(1991)

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

ERP components sensitive to
language processing

latency 300-600 500-800 300-500
distribution Parietal Central posterior Anterior
Typically left

May be skewedto  hemisphere
right hemisphere

Syntactic violations

e Two ERP responses are generally elicited
— Left Anterior Negativity
e Same latency as N400, but different scalp distribution
— P600/Late Positivity/Late Positive Component
(LPC)/Syntactic Positive Shift
e Can start as early as 200msec
e Linked to other structural processes

12



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

e LAN (between filler & gap, at gap)
— English ORs (King & Kutas, 1995)
— English wh-questions (Kluender & Kutas, 1993)

LAN for filler-gap dependencies in English Wh-questions

eKluender and Kutas (1993)

a. Do you wonder [if vthey‘caught him vat it by accident]?
b. Do you wonder [who they | caught
GAP

at | it by accident]?
FILLER -

Left Anterior

Temporal Electrode

Negative

->Processing cost for Positive

¢ holding the filler who in verbal working memory
¢ back associating the gap with preceding filler

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

* SR The reporter [who _ harshly attacked the senator ] admitted the error
e OR Thereporter [who the senator harshly attacked ] admitted the error
FILLER GAP

GAPSR o Q—
L FRONTAL % A & B

R FRONTAL

- NPs temporarily without a thematic role are costly to working memory
(Gibson, 1990)
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LAN for object relatives in English (King & Kutas, 1995)

* SR The reporter [who _ harshly attacked the senator ] admitted the error
e OR Thereporter [who the senator harshly attacked ]| admitted|the error

FILLER
GAP

'-AlN SR o] pm—

NENY" . T PO
A o en
; TEMPORAL g

Negative

Positive

M WERNICKES X,WAVQ.V%.

>Association cost at the matrix verb

LAN & P600 for filler-gap dependencies

¢ LAN (between filler & gap, at gap)

— English ORs (King & Kutas, 1995)

— English wh-questions (Kluender & Kutas, 1993)
e P600 (at gap)

— English wh-questions (Kaan et al., 2000)

LAN & P600 for filler-gap dependencies

e LAN (between filler & gap, at gap)
— English ORs (King & Kutas, 1995)
— English wh-questions (Kluender & Kutas, 1993)
— Japanese O-scrambling (Ueno 2003)
— English passive (Kluender, in prep.)
e P600 (at gap)
— English wh-questions (Kaan et al., 2000)
¢ LAN (between filler & gap) & P600 (at gap)
— English wh-questions (Phillips et al., 2005)
— German wh-questions (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

English: Left Anterior Negativity (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.

lLeft. H Right H.
p— —’y"

, )
S A . FRONTAL W%
=¥ -

Negative -

N
'/ ANTERIOR :vfcv%
TEMPORAL i

Positive

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

[op Head-Noun; [zeiative --- €6 ---.]]

» Japanese/Korean

Results in Korean RCs:
at head noun (timelocked to V-REL)

SR: ‘Aleaf fell onithe app

’s bike who secretly admired the preschool teacher.”
OR: ‘A lea fell on the appre her secretly admired.”

17 bike who the preschool teacher
]

Negative

Positive

= 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; Miiller, King & Kutas 1997; Ueno and Garnsey 2007)

Interim summary

¢ Backward syntactic dependencies in Korean
(and Japanese) relative clauses elicit
remarkably similar ERP responses to those
elicited by forward syntactic dependencies in
English relatives;

ORs elicit left anterior negativity when
compared to SRs.
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Trace vs. pro: Korean

RC: “who the singer openly criticized __;.
AC “because the singer openly criticized __;,
Control: “who the singer criticized __;. the actor;-GEN company-to; reporter-NoM rushed in”

J S S s

Relative clauses -7
T Adjunct clauses 7
LeftH — « ‘ i
" 3 Comolsmtences Immediate gap-antecedent
3 i association:

« LAN (left Anterior Negativity)

— to relative clauses in
comparison to adjunct
clauses

— to adjunct clause in

f actor-NOM illeld a press conference™
iactor-NOM  held a press conference”

Looking back is different:
Incremental but CAUTIOUS parsing

RC

AC
—— Relative clause LeftH. N
—— Adjunct clause e .
e
continuous evaluation: / ‘ /ﬂ‘ [~
« of the semantic fit | Y \/ ;

between gap and filler

« of inter-sentential Tﬂ\j \U/\w v(

relationships -

comparison to control 2 ,‘v( o N y
clauses [ 500 1000 1500 ms
Interim summary German

* Is “silence” psychologically real? YES

« Are the differences between silent
categories supported by psychological
evidence? YES, but

these differences seem quantitative,
not qualitative

* PRO: Subject control (HageaTbes)
* NP-trace: Raising (ka3aTtbcs)
+ Baseline (no gap)

(Featherston et al. 2000)
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Control

Subject Control [PRO gap] condition

[Der Sheriff]; hoffte [als die Witwe plotzlich in das Zimmer
kam] [ PRO;[xp den Titer] endlich verurteilen zu kénnen]

[the sheriff]; hoped [as the widow suddenly into the room came]
[ir PRO; [np the offender] at last sentence to can]

(= The sheriff hoped, as the widow suddenly came into the room,
to be able to sentence the offender at last.)

Raising

Raising [NP gap] condition

[Der Sheriff]; schien [als die Witwe plotzlich in das Zimmer
kam] [p t; [xp den Titer] endlich verurteilen zu kénnen]

[the sheriff]; seemed [as the widow . ..] [p t; [xp the offender] at
last sentence to can]

(= The sheriff seemed, as the widow suddenly came into the
room, to be able to sentence the offender at last.)

Baseline

[ransitive [no gap] control condition

[Der Sheriff] verurteilte [als die Witwe plotzlich in das Zimmer
kam] [xp den Titer] endlich im Scheinwerferlicht

[the sheriff] sentenced [as the widow suddenly came into the
oom] [yp the offender] at last in the spotlight

German

» Subject control:  hoffte ... den Tater
+ Raising: schien... den Tater
+ Baseline: verurteilte... den Tater

17



Electrode Cz (central midline)

transitive
subject control
--------- raising

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

18



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...

. o
Origing & D

Back to theory

» What to make of these results?

* The experimental methods are not ready
to test for finer-grained distinctions
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