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Gendered Grammar
or Ingrained Bias?

Exploring Gender Bias in Icelandic Language Models
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 Large language models are trained on a myriad of
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* More data is usually linked to better outputs am clever Eg e srjal
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 Sélmundsdéttir et al. (2022) showed pronounced UTEEE
gender bias in Icelandic machine translation models -

Sélmundsdéttir, A., Gudmundsdéttir, D., Stefansdéttir, L. B., & Ingason, A. (2022). Mean Machine Translations: On Gender Bias in Icelandic Machine Translations. In Proceedings of the Thirteenth Language Resources and Evaluation Conference (pp. 3113-3121).
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What is gender bias? 3 OF ICELAND

« The tendency of LMMs to generate or perpetuate
gender stereotypes
« Can lead to various types of harm

e Reinforcement of harmful societal norms A ﬁ
 Dismissal of individuals that fall outside of the norms l i

 Feelings of exclusion

e Can cause direct harm when used for downstream tasks

Su Lin Blodgett, Solon Barocas, Hal Daumé lll, and Hanna Wallach. 2020. Language (Technology) is Power: A Critical Survey of “Bias” in NLP. arXiv preprint arXiv:2005.14050.
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The objective 3 OF ICELAND

* To investigate the presence of gender bias within language
models trained on Icelandic

* By focusing specifically on occupation-related terms, assess
whether these models mirror the gender distributions
observed in the Icelandic job market

* To achieve this, we cross-reference our findings with

distribution data obtained from Statistics Iceland

1 L
T Statistics Iceland
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Icelandic and the generic masculine F ICELAND
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* Icelandic is highly gendered

 All words that inflect by case also inflect by gender

« Doesn't reflect societal biases, just morphological agreement

* lcelandic favors the masculine when referring to a group of

mixed-gendered people

* Most occupational terms are grammatically masculine

« 381 out of 394 in this case - '
) ) W4 ™ N 4
« A debate between two feminist movements ,[ HYeanbier, sz[@ﬂf Kvm@w l‘/wﬂwy@w
* How does the language affect the results? q ' R & .
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Method
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<mask> is a nurse

©

This is John. <mask> is a nurse
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IceBERT
IceBERT-1gc
IceBERT-1c3
ITceBERT-x1mr—-ic3
ScandiBERT

"He: 0.15 h
She: 0.85
1 y
"He: 0.35
She: 0.65




Fraction of women in the job category
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Information from Statistics Iceland 3 OF ICELAND

Childcare

Caring
Sales and services, non-specialists

60% - — ,__,___,__M_A“V\ — —— —
Officeholders

t__:f-'-’-—_____‘ CEOs and directors

— —_— Artists and writers

40% - B Journalism and media
Medical doctors
Food industry
Fish industry
Engineering and mathematics

Engineering

_._--"—_- H
Cleaning and canteen
20% - ITand tech
B Custody, surveillance, and rescue

e e e ity Agriculture

Artisans

Drivers

0% -
2014 2015 2016 2017 2018 2019 2020 2021 2022
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— No context B Feminine context B Masculine context . Neuter context

ScandiBERT __-| -
IceBERT-igc ﬁ
IceBERT-xImr-ic3 -_
IceBERT-ic3 ——l____
IceBERT “

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Mean feminine pronoun score

Masc Fem Neut

Proper names 52,4% 30% 17,6%
Pronouns singular 29% 14,5% 56,5%
But note! Pronouns plural 55,3% 16,6% 28,1%

Table 3: Grammatical gender distribution in the
Icelandic Gigaword Corpus, used to train three of
our models.
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Statistical analyses 3 OF ICELAND

1.0 F R?=0.267 (p =0.010)
lspearman's p=0.452 (p=0.027)
hclf;ildcare
0.81 Office work Education and gefl:agogy
N *Social scie/rrc’es and humanities Model r p
®Cleaning and canteen .S/dénce

ICeBERT 0.40 (0.056) 0.36 (0.086)
. IceBERT-ic3 0.46 (0.025) 0.42 (0.041)
0.61 = w\isa’fsﬂf”d g e ee ot sapvices, momapeciaies IceB.-xlmr-ic3 0.52 (0.010) 0.45 (0.027)
ushess | TceBERT-igc 0.50 (0.012) 0.33 (0.110)
rish indur gy ScandiBERT 0.49 (0.016) 0.58 (0.003)

/
) p!
Medical dOCfOQ' Artists and writers

/| e—crosanddirectors
0.4 journalism,aﬁm
/

Table 2: The correlation coefficients (r), Spear-

Mean fraction of women in 2014-2022

Offtefoiders|  Fo0d industry man’s rank correlation coefficients (p) and signifi-
J b cance levels in brackets for different models when
_Engineering and mathematics evaluating their relationship to job market data
.Qustody, surveillance, and rescue from Statistics ICeIand.
0i21 JT and tech
.Artisans
.Drivers
000 0.2 0.4 0.6 0.8 1.0

Language model feminine pronoun score (IceBERT-xImr-ic3)
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Notable results 3Y OF ICELAND

Overall masculine bias without context

Female-centric occupations are not overpredicted

Compounds ending with madur (e. man), smidur (e. smith) and
meistari (e. master) are more likely to be masculine
Lower-ranking university positions are more likely to be feminine
but préfessor (e. full professor) is >80% likely to be masculine
Kindergarten, elementary and secondary school teachers are

more likely to be feminine but university teachers masculine
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 All models have a masculine bias but most can be
mended with context

« Complex interplay of societal, linguistic and data
selection biases

* We only have job categories, not individual occupations

* Would be interesting to compare our results to those of
a language without a grammatical gender

« The dangers of aging data: Society evolves but the

models might not be aware of it!



