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Arbitrary gender

Every noun has a gender, and there is no sense or system in the distribution; so the gender of each must be learned separately and
by heart. There is no other way. To do this one has to have a memory like a memorandum-book. In German, a young lady has no
sex, while a turnip has. (...) I translate this from a conversation in one of the best of the German Sunday-school books:

Gretchen: Wilhelm, where is the turnip?

Wilhelm: She has gone to the kitchen.

Gretchen: Where is the accomplished and beautiful English maiden?

Wilhelm: It has gone to the opera.

Mark Twain: The Awful German Language

* Thousands of languages mark gender on nouns (Corbett, 1991)
* Biological sex is only the semantic core (she-turnip, he-moon)

* Languages differ in the transparency and complexity of the system




Systematicity & phonological cues

“[In German,] monosyllabic words beginning with [kn], [dr] or [tr], with [s]+consonant, and
those ending on a nasal+consonant, as well as those with two initial and two final consonants,
tend to be masculine.” (Szagun et al., 2007)
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Systematicity & phonological cues

“[In German,] monosyllabic words beginning with [kn], [dr] or [tr], with [s]+consonant, and those ending on
a nasal+consonant, as well as those with two initial and two final consonants, tend to be masculine.”
(Szagun et al., 2007)

“In the nominative singular, masculine nouns typically end in a consonant (e.g., dom ‘house’), most
feminine nouns end in -a (e.g., lisa ‘fox’), and most neuter nouns end in -o (e.g., vedro ‘bucket’).” (Corbett,
1991)

“[In Spanish,] words that end in -a, -d, cidn, -sis, and —itis will be feminine in 98% of the time, whereas
words ending in in any other grapheme (-o, -|, -r, -n, -s, etc.) will be assigned a masculine gender 96 % of
the time” (Bull, 1965)
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Gender and morphology

* affixes can drive gender assignment
— -cion is masculine while -sis is feminine in Spanish
— -ismus is masculine while -ungis feminine in German



GG system of Czech nouns

FEMININE MASC ANIM MASC INAN NEUTER
zena pan hrad mesto
rdze muZz stroj more
pisen predseda kure

kost soudce staveni



Questions
How do speakers deal with the degrees of systematicity?

What formal cues do they use when assigning novel words into
gender classes and how do they use them?

— Experiment 1: explicit task
— Experiment 2, 3 & 4: implicit task



Exp 1: materials

—ch -n ~r ~t
non-palatalized consonant tech lon dyr cut
palatalized consonant tes lon dyr cut
consonant + -3 techa |lona dyra |cuta
consonant + -ka teska |lonka |dyrka |cutka
consonant + —ek tesek |lonek |dyrek |cutek

N =100 (dyr, lon, cuta, kmach, sper, cvina, vlotek, bruska, lopara, lasenek, tamitka, puloch,
locur, kobanka, kypet, jolis, radora, zalunek, sat, techa, dyrek, lonka, cut, kmasek, ...)




Exp 1: procedure & participants

—ch -n -r ~t
non-palatalized consonant | tech lon dyr cut
palatalized consonant tes lon dyr cut
consonant + -a techa | lona dyra Cuta
consonant + -ka teSka lonka | dyrka | Cutka
consonant + —ek tesek lonek | dyrek | Cutek

N =100 (dyr, lon, ¢uta, kmach, sper, cvina, vlotek, bruska,
lopara, lasenek, tamitka, puloch, locur, kobanka, kypet, jolis,
radora, zalunek, sat, techa, dyrek, lonka, ¢ut, kmasek, ...)

¢{) jolich

online experiment

“future roles/professions”
N =128 (107f, 20m, 1u)
Mage =22.8,SD,,, = 4.4



Exp 1: results
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Exp 1: results
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Exp 1: results
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Exp 1: results
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Exp 1: discussion

* Speakers relatively systematically assign nouns as masculine or feminine
based on the final segments

* The level of systematicity seems reflect the systematicity in the existing
phonological mapping

* Palatal consonants are a much less clear cue and are not a homogenous
category



Exp 1: discussion

* Speakers relatively systematically assign nouns as masculine or feminine
based on the final segments

* The level of systematicity reflects the systematicity in the existing
phonological mapping

* Palatal consonants are a much less clear cue and are not a homogenous
category

But what happens when we do not elicit gender assignment?



Experiment 2, 3 & 4

dyr
dyr
slepena
Zaznamenalijsme, Ze  dyra je a nejde rozlepit
slepeny
dyrka
dyrek

‘We noticed that [NONWORD] is gluedtogether[f/m] and cannot be separated.

INSTRUCTION: “made-up Czech-like words referring to inanimate entities”
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Exp 2, 3 & 4: structure & analysis

Experiment Contrast Example Niargets * Nfiters  Nparticipants
2 Cx-a cutx cuta 20:80 305
3 —ka x —ek Cutka x Cutek 20:80 286
4 CxC’ cutx cut 20:80 318



Exp 2, 3 & 4: structure & analysis

Experiment Contrast Example Niargets * Nfiters  Nparticipants
2 Cx-a cutx cuta 20:80 305
3 —ka x —ek Cutka x Cutek 20:80 286
4 CxC’ cutx cut 20:80 318

* Analyzed all together
* Predicting log-transformed reading times on the and the
region (two following words)

e.g., Zaznamenalijsme, Ze dyra je rozlepit.



Exp 2, 3 & 4: results o

Predictors Estimates C1 P
o (Intercept) 616 612-621 <0.001
RTs on adjective
final cons [-ek] 007 -0.12--002 0.010
M fem_adj M masc_adj
final cons [-hard] 000 -003-003 0944
550 final cons [-ka] 007 -0.13--002 0.005
final cons [-soft] 001 -004-006 0644
)
O 925 agr [m] 000 -002-002 0857
§ frequency -000 -000--000 0.012
§ 500 final cons [-ek] x agr 0.00 -0.03-003 0817
E [m]
(7))
2 475 final cons [-hard] x agr 001  -003-002 0592
[m]
final cons [-ka] x agr -0.01  -004-0.02 0485
450 [m]
-ek -hard -ka -soft final cons [-soft] X agr 000 -003-003 0874
pseudoword ending [m]

lmer (log(rt) ~ final_cons * agr + frequency + (1|base) + (1+final_cons|record)



Exp 2, 3 & 4: results
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M fem_adj I masc_ad;

-ka
pseudoword ending

~ final_cons * agr + frequency +

[m]

log(rt)

Predictors Estimates CI P
(Intercept) 6.05 601 -608 <0.001
final cons [-¢k] 003 -007-000 0053
final cons [-hard] 002 -000-004 0089
final cons [-ka] 006 -0.10--003 <0.001
final cons [-soft] 001 -003-004 0631
agr [m] 001  -000-003 0060
final cons [-ek] x agr 005 007--003 <0001
[m]
final cons [-hard] x agr 003 005--002 <0.001
[m]
final cons [-ka] x agr 000 -002-002 0906
[m]
final cons [-soft] x agr 002 004--000 0,039

(1|base) + (1+final_cons|record)



EXp
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2, 3 & 4: results

log(rt)
Effect plot: Ending x Adjective gender Predictors Estimates CI p
Agreement - f & m (Intercept) 6.05 601 -608 <0.001
final cons [-ek] 003 -007-000 0053
final cons [-hard] 002 000-004 0089
® final cons [-ka] 006 -0.10--003 <=0.001
Tl final cons [-soft] 0.01 -003-004 0631
®
agr [m] 0.01 -000-003 0060
® final cons [-ek] x agr 005 007--003 <0.001
[m]
H final cons [-hard] x agr 003 005--002 <0.001
| [m]
final cons [-ka] x agr 000  -002-002 0906
[m]
ik Faird K5 a6t final cons [-soft] x agr -0.02  -004--000 0.039

pseudoword ending [m]

~ final_cons * agr + frequency + (1|base) + (1+final_cons|record)



Exp 4: results (palatals)

RTs on spillover

500

N
\l
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450

RTs(milliseconds)

N
N
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400

lmer (Llog(rt)

log(rt)
M fem_adj M masc_adj] Predictors Estimates ~ CI p

(Intercept) 605 598-6.12 <0.001
final [f] 002 -007-0.11 0682
final [§] 003 -006-0.12 0501
final [t] 000 -009-009 0914
agr [m] 000 -007-008 0946
frequency 000 -<000-000 0212
final [£] x agr [m] 000 -0.13-0.13 0.983
final [§] x agr [m] 002 -0.13-008 0.684

¥ 3 { final [t'] x agr [m] 001  -0.14-0.12 0.858

pseudoword ending
~ final_cons * agr + frequency + (1|base) + (1|record)



Experiment 2, 3 & 4: discussion

When encountering novel words in a sentential context, speakers...

.. form expectations about their grammatical gender based on their final segment
.. but only in the prototypical cases (-ek, C)
.. and not when the final segment is more ambiguous (-a, —ka, C')

.. animacy does not seem to play a role (in the early stage of processing)



General discussion

* Czech speakers relatively systematically assign novel nouns into grammatical

gender categories based on their final segments

* Their level of systematicity in the assignhment seems to mimic the level of

systematicity in the grammatical gender system

* What other formal properties play a role?

— N-grams, co-occurrence statistics, vector space models (Bojanowski et al, 2017)

* What about non-nominative forms?



Thank you!
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