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The study of grammatical illusions
Introduction

More people have been fo Russia than | have. Comparative illusion
The key fo the cabinets are rusty. Agreement Atiraction
The bills that no senators voted for will ever become law. NPI licensing

People (tend to fleetingly) accept these sentences due to interference.




The study of grammatical illusions
Importance

* The parser exhibits selective fallibility
— good at some very complex syntactic constraints (isiands, filer-gap dependencies)
— but strikingly bad at some simple constraints (susceptible to grammatical illusions)

» Studying this fallibility shows us how structural relations are encoded in
memory

- How we encode and navigate linguistic representations



The study of grammatical illusions
On the relation between parsing and grammar

(Phillips, Wagers, & Lau, 2011)

Computing grammatical relations: 2 ways to retrieve structures from memory

Through search (serial) Through content-addressable access (parallel)
e strictly structure-sensitive * |ess structure-sensitive, cue activation
* avoids interference from syntactically * susceptible to interference from

unavailable items imperfectly matching cues

Advantage: high accuracy/successful Advantage: fast

Disadvantage: slow especially for longer relations  Disadvantage: more prone to errors/failure

highly accurate parser selective fallibility




Grammatical illusions
agreement attraction

The key to the cabinets are rusty.
Sing Pl P
Head attractor target

« Common errors in production
* Failure to notice them in online comprehension
« Surprisingly similar across languages

« Attraction in comprehension occurs with other features too, e.g. gender

Cunnings et al., 2017; Lago et al. 2015; Reifegerste et al., 2016; Santesteban
et al., 2017; Slioussar, 2018; Slioussar & Malko, 2017; Villata & Franck, 2016;
Slioussar, 2018; Tucker et al., 2015; Wagers et al., 2009 (among others)




Accounts on agreement

attractior

« Representational accounts — Feature percolation/Marking and Morphing

The mental representation is faulty

/

Det

the

NP«...

.._x"-.._ll.l
N
N PP<.._

key P NP<.

VP

N

vV AP

was  rusty

(Bock and Miller, 1991)

Predictions

1) Attraction with marked (plural) attractors only.
*The key to the cabinets are... (attraction expected)
*The keys to the cabinet is...  (attraction not expected)

2) Attraction in both grammatical and
ungrammatical sentences.

*The key to the cabinets are ... (aftraction expected)
The key to the cabinets is .... (aftraction expected)



Accounts on agreement

attractior

Retrieval account — Cue-based parsing (Wagers et al., 2009)
Retrieval is faulty

The key
Sing
Head

to the cabinets are
Pl Pl
attractor target
1
—_ N

rusty.

Predictions
1)Attraction with both marked and unmarked

attractors.

*The key to the cabinets are... (attraction expected)
*The keys to the cabinet is... (attraction expected)

2) Attraction only in ungrammatical sentences.

*The key to the cabinets are ... (aftraction expected)
The key to the cabinets is .... (attraction not expected)



AGREEMENT ATTRACTION IN
BILINGUAL POPULATIONS

What processing strategies do they use in attraction in comprehension?

— Attraction studies in early bilinguals are scarce
— Mostly with production or offline comprehension

Stronger, weaker, or same attraction effects as monolingualse
— And consequently, worse, better or same retrieval abilities/representationse

Similar aftraction profiles between monolinguals and bilingual/bidialectal
children and adults, L2 learners, HSs (Scontras et al., 2018; Veenstra et al., 2018;

Lago et al., 2018, Paspali, 2017)



Gender and number agreement att
In Greek Native Speakers (NSs
In Greek Heritage Speakers (HSs

GREEK

DATA

raction in Greek comprehension

EDITED BY

Matthew Wagers

University of California, Santa Cruz, United
States

REVIEWED BY

n Simona Mancini

Basque Center on Cognition, Brain and
Language. Spain

] Sandra Villata

University of Connecticut, United States

frontiers
in Psychology

Language Sciences

ut ARTICLES

< Articles

ORIGINAL RESEARCH ARTICLE
Front. Psychol.. 29 April 2020 | https://doi.org/10.3389/fpsyg.2020.00717

Gender Agreement Attraction in Greek Comprehension

ﬂ Anastasia Paspali”” and t Theodoros Marinis®*

Department of English and American Studies, Humboldt University of Berlin, Berlin, Germany
2Departrment of Linguistics, Universitst Konstanz, Konstanz, Germany

33chool of Psychology and Clinical Language Sciences, University of Reading, Reading. United Kingdom

Processing gender agreement in Heritage Greek: an
attraction study
Anastasia Pasp:

HumboidtUniversitat zu Berlin
paspali.anastasia@gmail com

ABSTRACT

EhéyEape mv eefepyaoia Axddv o oupguvia ypapuarixoi Yévous pETats wvﬂﬂni o

1) B) KAmod ax nrégl-picg

G EAATVIKIC, HOVOYAWODDUGHEC Kol ByMUOOOUG/-ES KITH TV KATQVOno O nmwnnm Xpowo.
g op

1 TOUGTI JOVOYAGBUGLEC KTE TV OVEKTON TN TNPOPOPIG TOU Yevoug amd Ty
epyaciag, ko B) v epgavEoUv EUmOBNSIa GTY GVINDOUPGTOTTIE KT TV TpOTOI
emeEepyaoia, SeBouEvou Tou EKHEVOY YATTIROU EmEnXﬁu[vnu o EMnmmu g Siapoviic
Toug o Fepyavia (5edtepn yewd EM wan

010 Bep0AvD). 104 ULETEYOVTS (52 Giykuoon) EXGRGY HEROS. OF YPOIOUETPKE TEpduaT
umnnwswum; axpoaonc mpotaceuv (self-paced listening), ki OF GpacTIpOTITEG

& cugdvaay , XpedoTRaY
TEOORE00 DOV el va T XPROOTOHGOY (TR0 HWG TG odraon) ko én v
Toug BiyAwaooug,

oUWBtoVTal pE BUaKONES oIV nvvlum\xmn T uup«wlw\lw TAnpogopin Tou vivau; pe
appnpeve ). T
ouBErepa (un papkapiopévn T), of EM\umm\ wn‘.ﬁmm VG TG HETd TO Kpio TurkG Iﬂ;
6mug Kt of guowoibes ouikmég-pieg. T Bour e 1a KATKG, of 1agopég oToUC
BiYACO0OUS eV f1TaV OTGTIOTIKG GMUOVTIKES. H OUUGWYIA YEVOUS 0T KATIKG GOIVETaI va. £ival
TIEpI00GTEp0 TIPOBNIATII] GUYKPITIKG e T CUPLVIA YEVOUS T KTIYOPOUEVD Y TOUTC

TG QUpgVIRS. EpunveUoULE ) BUOKOAD QUTA U GEOVE TO K6OTOS EMEEEQYOTICG: T KAMIKE, OF
(antecedent) oy
9pe1 Kol  popgoTLMBKTI TROGORIG Tou yEvouc. AT o KaYGpaLKEYD N avirTan
10U yEvoUG Efval 01 UGOIOAOYIKD TUTTOU. AUTH N EPVEIG EVICXUETal QTG T0 VEVOYOG 611 Kl N opdda
T POVOYALOOL QVIEBPAE PET T0 KpITO A 0T Ba TeaV KATIKEY.

1. INTRODUCTION

The study of agreement errors in comprehension can reveal how speakers license
al

grammati
mancingualpopuatonsand across diferrt anguages (0.3 Sloussar and Mako 201; Tuskar st
2L 2015 Wgermof . zms)

from the dominant \anguag. inthe socity. Hartage speskers a bt who s expossd
ther native. language of their
1. 2015). I this study,

the momphosyntactic computation of gender agreement in this graup of individuals. We use the
experimental paradigm
n the head noun and the agreement target) as a way o investgate the abites of hertage
speakers to weigh cues and retrieve structures from memor
s been shoun by means of o ne comrshension and preducon laks hal gerder
in pari
found varabity on gender agreament (e.9. onirul, Fools, and P!mmn 2008). However, in
languages with rich inflectional morphology, heritage speakers: perform well or on par wih the

a
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RT Experiments

Heritage speakers

Native Speakers

PARTICIPANTS .

Speeded judgements

Bom and raised

52
21.6 (19-27)
19 males

Berlin, Germany

52
23.2 (18-33)
23 males

Thessaloniki and Giannitsa, Greece

Heritage speakers

Native Speakers

Age of Onset to Greek From birth From birth
Apge of Onset to German 1.7 (0-4) -
Families 22 participants: Both parents Greek (born and

raised in Greece and they have

N 25 40
Age 24 (18-35) 22.7 (18-30)
Gender 18 females 24 females
Bom and raised Berlin, Germany Thessalomk & Gianmitsa, Greece
Age of Onset to Greek From birth From barth
Age of Onset to German 2.1(0-6) -
9 participants: both parents 1st Both parents Greek (bom and

generation iummigrants

6 participants: 1 HS parent & 1%

raised in Greece and they have

never lived abroad)

(parent-language both parents 1% generation never lived abroad)
combinations) immigrants
17 participants:
1 HS parent & 1* generation
immigrant parent
13 participants:
1 German parent & 1 1st
generation immigrant parent
Higher education
26 participants 29 participants
(University)
43 participants (primary schools
and/or secondary schools)
Formal bilingual education no
mean years of bilingual education:
7 vears (0-13)
Self-ratings in Greek 72% (40-100) -
Self-ratings in German 92% (70-100) -
Speech rate in Greek
91 (26-180) 116 (47-164)

(words/minute)

Speech rate in German

115 (57-185)

Famulies(parent-

generation immigrant parent
languagecombination)

10 participants: 1 German parent

& 1 1st generation immigrant

parent
Higher education

14 participants 18 participants
(University)

17 participants (primary schools

and/or secondary schools)
Formal bilingual education no

mean years of bilingual education:

6.4 years
Self-ratings in Greek 67% (40-93) -
Self-ratings in German 94% (80-100) -




Aftraction experiments (similar materials & manipulations tested across experiments)

MEASUREMENTS

Measure Methodology Feature Agreement target

RTs (x2) self-paced listening gender predication, object-clitics
Accuracy (x3) speeded grammaticality gender, number predication, object-clitics, verb
Acceptability score scaled judgements gender, number predication, object-clitics, verb

Group
NSs, HSs
NSs, HSs
NSs

Baseline tasks

Gender assignment and agreement task
Oral narration task: grammatical accuracy, speech rate, agreement with number and gender
Forwards and Backwards digit span task (phonological and working memory)

Language background questionnaire (current & past input, literacy, education...)




EXPERIMENTAL MATERIALS GENDER

Adjectival predication: Otav o lMNavvng utmke otnv kouvdliva BPNKE ... TTavw oTo Toarreédl NS koulivag

Feminine Heads

Head Attractor Target
Grammatical match TN CLVTAYN YIA TNV THTOA  OKIOUEVN
Ungrammatical match TN oLvVTAyYN YIA TNV TToA  *OKIOPEVO

Grammatical mismatch  tn ouvrayn yia 1O Ywui  OKICUEVN

Ungrammatical mismatch tn cuvrayn yia 10 Ywui  *OKIOUEVO

“When John went info the kitchen he found
the recipe for the pizza/breat torn on the kitchen table.”

Object-clific: O Navvng epaxve ... mave oTo 1patedl TNS kouvlivag
Feminine Heads
Head Attractor Target

Grammatical match TN CLVTAYN YIA TNV TTOA KAl TN PENKE
Ungrammatical match TN CLVTAYN YIA TNV TTOA  *KaAl TO PPNKE
Grammatical mismatch  tn ouvrayn yia 10 woui ka1 Ppnke

Ungrammatical mismatch 1n cuovrayn yia 1o youi  *kal 1o Bpnke

“John went was looking for
the recipe for the pizza/breat and he found it on the kitchen table.”

Nevuter heads

Head Attractor Target

TO KOUTGAI VIO TO YAUKO  Aep@UEVO

TO KOUTOAI  YIQ TO YALKO  *Agpwpevn

TO KOLUTGAI  YIQ TN COUTTA  AEPWUEVO

TO KOLTOAI yia TN coLTTa  *Agpwpevn

“When John went into the kitchen he found the
the spoon for the dessert/soup stained on the kitchen table*.

Neuter heads
Head Attractor

TO KOLTAAI  YIQ TO YALKO
TO KOLUTAAI  YIQ TO YALKO
TO KOLTGAI  YIQ TN COULTTa

TO KOLTAAI YIQ TN COLTTA

“When John was looking for

the spoon for the dessert/soup and he found it on the kitchen table*”

Target
KAl TO PpNKe

*kal TN Bpnke
KAl TO BPNKE

*kal TN Bpnke




Number
Singular Heads
Head Attractor
Grammatical match TO TTPOPANUA  OTO OXOAEIO
Ungrammatical match TO TTPOPRANUA  OTO OXOAEIO
Grammatical mismatch 70 MPOPANUA  OTA OXOAcia
Ungrammatical mismatch 10 mpORANUG  OTa OXOAgia

»The problem in the school/schools remains/*remain®.

Target
TTAPAMEVEI
*Mmapauevouy
TTAQAUEVEI

*mapapévouv

Plural heads

Head

TA TTPORAAUATO
TQ TTPORANUATC
TQ TTPORANUATC

TQ TTPORANUATC

Attractor

OTA OXOAEia
OTA OXOAEia
OTO OXOAEIO

OTO OXOAEIO

EXPERIMENTAL MATERIALS NUMBER

Target
TTAPAPEVOLY
*mapapevel
TTAPAUEVOLY

*Mapauevel

»The problems in the schools/school remain/*remains”



RESULTS SELF-PACED LISTENING
- | GENDER:ADJECTIVAL PREDICATION)

(in ungrammatical sentences only)

[ NSs | [ HSs |

— grammatical match feminine heads
- - - -ungrammatical match 900 200
_ _ 2 850 = 850
— grammatical mismatch E 800 E 800
- - - - ungrammatical mismatch E T E [ 1 Region 5 and 8:
= 650 < 650 ; By group: no differences in
=] .
£ 600 = 600 ) the strength of attraction
g 550 g 550 / Reaion &: HS ker
& 500 £ s00 . B egion é: HSs weake
= 450 = 450 Lz = . grammaticality effects
% 400 < 400 Z
350 350
300 300
RI R2 R3 R4 R5 R6 R7 RS RI R2Z R3 R4 RS R6 R7 RS
neuter heads
900
o 850
800 .
% 750 No attraction overall
E 700 Region é: similar
= ggg grammaticality effects for
=
2 550 both groups

ean R
e fa Ln
[
[ T T s

350
300

Rl R R3 E4 R5 ERe6 RV RE Rl RZ R3 R4 R5 R6 R7 RSB



— grammatical match

- - — —ungrammatical match
— grammatical mismatch

- - - -ungrammatical mismatch

Significant altraction effects

(in ungrammatical sentences only)

[ NSs |

—~ 850
£ 800

Rl R R3 R4

900
= 850
= 800
o 750
E 700
= 650
= 600
E 550
gg 500
=
100
= 350

300

Rl R2? R3 R4

JI\
r .
IA\ 7
)

R5 R6 R7

neuter heads

R5 R6 R7

RESULTS SELF-PACED LISTENING
GENDER: OBJECT-CLITICS

[ HSs |

RS

RS

200
_. 850
£ 800
o 750
£ 700
= 630
2 600
E 550
& 500
E 450

400
- 350

300

900
. 850
£ 800
o 750
£ 700
= 650
2 600
& 550
&
g2 500
E 450

400
= 350

300

feminine heads

R1

R2 F3 R4

R5 R6 R7

R8

Region é:
HSs any distinctive
pattern at all



Agreement target
adjectival predicate

Agreement target
object-clitic

Agreement target
verb

® grammatical match

B grammatical mizsmatch

RESULTS: JUDGEMENTS

Attraction penalty when significant

(match - mismatch) m ungrammatical match

ungrammatical mizmatch

GENDER [ Nss (N=40] ] HSs N=24
100 94 98 94 95 53 98 100 g1 92 G5 94 9%
g w0 g w0 %5 5 g0
T 80 T 80
o] -, o] -,
g 70 g 70
g &0 g &0
g 50 g 50
5 40 5 40
g 30 g 30
g 20 =0
g 10 g 10
s 0 s 0
feminine heads neuter heads feminine heads neuter heads
GENDER 6
o
100 36 35 97 %6 92
- g . Loo 2 17%
s %0 T 2 00 85
% 80 = 77
E z 5 I
e g 70
@ G0 2 50
g 50 & 50
5 40 g 4
g 2 30
§ 20 g 20
S 10 & 10
0 0
feminine heads neuter heads feminine heads neuter heads
NUMBER
100 100
— 50
g %0 g % B4 ]3%14%
5 80 = 50
= o
g 70 g2 70
[*] [=]
g 50 £ s
- L]
g 40 g 4
= 30 g 20
=
g % g
= 10 < 10
0

singular heads

audltcmg'r speeded judgements (2,000ms)

singular heads

\

Mean accuracy scorre (%) Mean accuracy scorre (%)

Mean accuracy scorre (%)

100 93,

90
80

speeded udgements reading (1,700 ms)
NSsonhr N=32

5 7%
.

neuter heads

feminine heads

I‘I 27

feminine heads

9014%

neuter heads

O

57 9%

Ii

singular heads plural heads

scaled judgements

NSs only N=24

5.50 563

26 6%
I

538 &g 37

41 251
I

Mean ratings
B b b L e s b L En O
QLIOLIO LIOQLhO O O

feminine heads

Mean ratings
A
(=]

feminine heads

7.0
8.3 6.14
8 see ses 5.91
% 5.5
£
Z 40
235
& 10 5 58 5 -G8
=15 T I
2.0
15
1.0

singular heads

neuter heads

sag 602
uo i u

neuter heads

plural heads

Attraction Error rates
similar to other
studies with gender/
number (Turkish,
Spanish, Russian)

Attraction Error rates
15%, 11%

Attraction Error rates
15%, 23% ,28%, 20%

Attraction Error rates
23%, 30% ,20%, 10%



DISCUSSION

Empirical evidence for the presence of Attraction in Greek:
— gender attraction, number atftraction
— agreement targets: adjectival predicates, object-clitics, verb

Different mechanisms/strategies employed for each feature

— Representational accounts seem to better account for number attraction

— Retrieval accounts seem to better account for gender attraction

Across all measurements, the same patterns of attraction

Online measures capture attraction to a greater extent, while in scaled judgements
certain agreement targets resist attraction (object-clitics vs. verb, adjectival predicate)




DISCUSSION

Heritage speakers
* NO evidence of stronger or weaker atfraction effects.

— Retrieval and representations work similarly in both groups in
attraction configurations.

e Issues with feminine heads exhibited as: reduced or no reaction
to ungrammatical sentences when the head is feminine even in
the control conditions

— They are morphosyntactically different with *feminine heads-
neuter agreement in online processing
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Oral elicitation task: gender agreement

Group Correct (%) Incorrect (%) Total
HSs 633 89 78 11 711
NSs 854 93 60 7 914
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Object-clitics

HSs’ correct and incorrect instances of gender agreement with animate and inanimate nouns

by gender value. Number of observations is included in parenthesis.

Correct % (1)

Incorrect % (1)

masculine feminine neuter masculine feminine neuter
animate 96 (344) 38(20) 80 (88) 4(l6) 62 (33) 20 (22)
inanimate 100 (1) 91 (47) 99 (133 0(0) 9(5) 1(2)

NSs’ correct and incorrect instances of gender agreement with animate and inanimate nouns.
Number of observations in parenthesis.

Correct % (n)

Incorrect % (n)

masculine feminine neuter masculine feminine neuter
animate 99.8 (552) 43 (34) 88 (87) 0.2 (1) 57 (45) 12 (12)
inanimate 93 (14) 100 (53) 100 (113) 7(1) 0(0) 0 (0)
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