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Introduction: Selective Failures in the Processing of Agreement Errors

» Any theory of sentence processing requires a theory of structure-building, which in turn requires dependency formation

Predictions:
» Agreement provides a window into a large class of dependencies, incl. verb-argument linking and clausal structural dependencies
» Agreement errors are easy to spot: the key are on the table EEG: . _ ' .
» Neural signatures of regular agreement errors: LAN (sometimes) + P600 (always) g POStSIbly E;LAN’ definitely a P60 (with ungrammatical
sentences

» However, some contexts greatly reduce the ability to spot such errors: _ . . .
» P600 amplitude reduced in attraction error configurations

(1) The key to the cabinets are on the table. (Bock & Miller, 1991) (Tanner, et al., 2014)

» If behavioral data ~ neural data: greatest reduction of P600

» Known as AGREEMENT ATTRACTION errors, these errors occur when a nonsubject NP intervenes (structurally, linearly) on the “correct™ N _g
when NP1 = Sg

subject-verb dependency

» Because these errors are selective, they can be leveraged to indirectly examine the structure-building underlying agreement dependencies MEG

» A difference with respect to grammaticality in 500-900 ms
(direction undetermined)

> Occur 1n both production and comprehension (Wagers, et al. 2009)

» Behavioral data well-understood, but neural data only recently emerging (Kaan, 2002; Tanner, et al., 2012; 2014)

» Questions: How are these errors neurally represented, how do they compare to non-error contexts, and what are their neural generators?
» Present Study: A concurrent EEG and MEG investigation of agreement attraction configurations

» Localization to sites responsible for agreement processing

Materials & Participants

» Materials: 384 sentences: NP1 — Prep — NP2 — » Coding: NP1 number, ATTR(ACTION),

Adv — Verb — Continuation GRAM(MATICALITY) , .. : e More attraction expected
» All drawn from the preambles in the agreement » NP1: number of NP1 (Sg, Pl) Grammatical Conditions: Ungrammatical Conditions:

attraction literature. » ATTR: does NP1 = NP2? (Yes, No) .
. Svstematic manioalation of number of NPI. NP2 » GrRaM: does NP1 = V? (Grammatlcal,.Ungrammatlcal) CONDITION NP1 AtrtR GRAM CONDITION NP1 ATtR GRAM

&Y; p ’ > » 475 fillers, from three other experiments (no The key to the cabinet. . . is Sg No Gram  The key to the cabinet...are Sg  No  Ungram

erb — all measurements at Verb agreement manipulations) The kev to the cabinefs. i < Yos G : =

» Verbs equally distributed across was/were, isj/are, C t 32-ch 1 EEG and 208-ch | MEG ©Rey IO e Cd H.le > S &5 ram The key to the cablr}ets. ' ',aﬁ >g  Yes Ungram

has/have, and lexical verbs (-0/-ed) w - ONELHEIR S4ERdis, BE 4l cHante Ihe keys to the cabinet...are PI No — Gram  |The keys to the cabinet...is PI  No Ungram

’ recording + acceptability judgment The keys to the cabinets...are P ~ Yes Gram  The keys to the cabinets...is Pl ~ Yes Ungram \
(2) The door(s) to the office(s) gradually close(s) » 20 subjects (11 females; mean age 24 years) from Less attraction expected
if not propped open. the NYUAD community

Results — Behavioral & EEG
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Results — MEG Sensor Space
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Results — MEG Source Space

» Source modeling with MNE using free orientation =~ LSTG Activation in Gram - Ungram, 700-800 ms ) LSTG Source Activation: Grammaticality . RLO Source Activation: Grammaticality
» Preliminary ANOVA using spatiotemporal cluster | |
permutation test
» Activation fround in Left Superior Temporal j ’A :
Gyrus (LSTG) in grammatical utterances relative =1 ;
to ungrammatical 3 8
» Timecourse matches EEG P600 and MEG sensor < <o
activation (700-800 ms peak)
» Similar activation (marginal) in Right Lateral 5] | | | | | o | | | | |
Occipital regions (RLO) : C e : C ey

» Given our ISI, this could be the next word’s M150. ..

Condition Ungrammatical Grammatical Condition Ungrammatical Gramma tical

Discussion

» Behavioral results show attraction is occurring » Interpretation. structure-building is reflected in Future Directions: Acknowledgments — Thanks to Esti Blanco and Laura Gwilliams for
> More errors in SPP condition relative to others increased MEG activation assistance with experimental procedure. Thanks to Christian Brodbeck for
» EEG results show an L(A)N and P600 to invaluable assistance with analysis. Finally, thanks to Alec Marantz, Liina

» Cluster permutation tests for sensor-space

. » Corollary: P600 effect 1s an consequence of a data/EEG . : .
ungrammatical sentences e deflection f tical utt . . Pylkkédnen, Jon Sprouse, and Shravan Vasishth for comments on previous
. L(A)N dependent upon attraction negative detiection 1or grammatical uttérances » Correlational analysis between EEG and MEG iterations.
con ﬁgura tiOl’lS > Activati()n seen in tWO SiteS: LSTG and right > Analysis Of brain responses Conditioned on Select.e.d References — BOCK, K., & MILLER, C.A. 1991. Broken agreement.
. . lateral occipital sites correct/incorrect behavioral responses Cognitive Psychology 23:45-93. Tanner, D., NicoL, J., HERsCHENSOHN, J., &
» P600 smaller with attraction (Tanner, ef al., P . /1 , both P q q OsternouT, L. 2012. Electrophysiological markers of interference and
2014) > More careful work needed to see which structures  » Spectral analyses ot both EEG and MEG data structural facilitation in native and nonnative agreement processing. In BUCLD
noticing errors » Occipital sources surely triggered by next word, forms (was/is/has/-s) interference in agreement comprehension: Multiple mechanisms and
G ter MEG ¢ .l b hv th disti b diti . Do all al al i asymmetrical attraction. JML 76:195-215. Wacers, M.W., Lau, E.F., &
» Greater r.esponse 0 grammc.ztlca ut why they are distinct by condition remains »Do a | grgmmatlca - ungran.lmgtlca comparisons Priiiies, C. 2009. Agreement attraction in comprehension: Representations
utterances relative to ungrammatical ones unclear at present result 1n increased MEG activation? and processes. JML 61:206-237.

RImatt.tucker@nyu.edu e http://files.nyu.edu/matll/public/ AMLaP 20 e Edinburgh 2014



