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1 Introduction

Research on cultural and social norms in textual
and other representations of human sexuality and
gender has well documented that bodies and peo-
ple defined by the respective sources as “male” are
often associated with sexual pleasure, whereas bod-
ies and people defined as “female” are placed in a
context of reproduction (Moore and Clarke, 1995;
Vornberger, 2015; Bourdieu, 2002; Young et al.,
2019). This bias is problematic since it leads to
the discrimination, exclusion, and impossibility to
express identities fully and authentically for many
individuals and undermines equality, equal access
to resources and even the respectful and dignified
framing of people in the discussion of medical is-
sues.

In this contribution, we attempt to investigate
this bias that links reproduction to bodies defined as
“female”, and sexual pleasure to bodies defined as
“male”. More specifically, we suspect that there is a
stronger association with reproduction where medi-
cal terms for “female” genitalia are concerned, and
a stronger association with sexual pleasure where
medical terms for “male” genitalia are concerned.

We apply this principle to the NLP domain by
using state-of-the-art text representation methods,
and investigate this bias in both general domain
and domain-specific resources.

2 Data & Method

We set out to assess to what extent our assump-
tion about “(fe)male” genitalia being associated to
reproduction or sexual pleasure holds, by extract-
ing cosine similarity scores for term-pairs from
contextualised word embeddings. We select terms
related to genitalia, and to reproduction and sexual
pleasure.
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2.1 Genitalia Terms

We assume the categories of both sex and gender
to be socially constructed (Sgier, 1994; Fausto-
Sterling, 1992; Vornberger, 2011), neither exhaus-
tive nor applicable to every individual (body), and
the criteria used to categorise are problematic, con-
troversial, ambiguous, and rarely clearly defined,
even in research claiming to be scientific (Fausto-
Sterling, 2000; Vornberger, 2011, 2015). People
and bodies that are categorised as either “female”
or “other” usually are underrepresented in compar-
ison to those categorised as “male” (ibid., Kriiger
(2019)). In order to research this bias and ex-
pose where it exists, we temporarily need to recog-
nise sex as binary category, even though to us,
biologically-empirically, it appears more reason-
able and beneficial to use non-binary ways of repre-
senting sex, for example, in a continuum. For this
reason, we consistently use quotation marks for the
terms “female” and “male”, and adopt the binary
categorisation just for the purpose of investigating
it in popular NLP representation methods.

We compile a list of sexually defined genitalia
terms (Table 1 in the Appendix), based on the
catalogue of examination topics (subject human
anatomy) of the German National Institute for
State Examinations in Medicine, Pharmacy and
Psychotherapy (IMPP'). We are aware of the poten-
tial for bias we introduce by this procedure, since
the catalogue itself suffers from an underrepresen-
tation of the clitoris in comparison to the penis (the
former is not listed as a genital organ in its own
right). Our past research has shown that anatomi-
cal information on the clitoris is generally harder
to find than on the penis, for example in regards
to their erectile tissues (Vornberger, 2015; Kriiger,
2019). In order to avoid our data just representing
this bias, we run the experiment with the original
IMPP list, as well as with the IMPP list supple-

"https://www.impp.de


https://www.impp.de

mented by the term "clitoris" (indicated in grey).

To get some idea of frequency for the terms we
selected, we checked their frequencies in the En-
glish sentences of the UFAL Medical Corpus” (223
million words).

2.2 Reproduction and Sexual Pleasure Terms

For lack of a more authoritative source, our
terms related to sexual pleasure are the result of
the authors’ creativity, consulting thesauri® and
Wikipedia. See Table 2 for the result (again aug-
mented with frequencies in our reference corpus).

2.3 Term Pair Associations

To investigate the suspected bias, we calculate co-
sine similarity scores for term pair combinations.
We average the scores of all 5 “female” genitalia
terms paired with the 2 reproduction terms (10
pairs in total) and 5 sexual pleasure terms (25 pairs
in total), and repeat this process for the terms re-
lated to male genitalia. We attempt to investigate
this bias both in the general domain and use the
bert-base—cased model (Devlin et al., 2018)
(trained on English books (Zhu et al., 2015) and
the English Wikipedia), and in the clinical domain
and use the embeddings specifically trained on bio-
medical texts (electronic health records from ICU
patients) from Alsentzer et al. (2019). We encode
the input, average the model output if the tokenizer
splits up the input into more than one token*, get
the representation of the last hidden state and use
that as input for cosine similarity calculation. The
last four Tables in the Appendix include the results.

3 Results & Discussion

With regard to frequency, “male” genital organs are
overrepresented in comparison to “female” geni-
talia. For both the general and clinical domains, our
bias is confirmed that “female” genitalia terms are
more often associated to reproduction than to sex-
ual pleasure. When running the experiment adding
the term “clitoris” to the list of “female” genitalia,
the effect is comparable, but not as strong (Tables
5 and 6). The “male” column (general domain)
shows the complementary bias, with a stronger as-
sociation to sexual pleasure than to reproduction,
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“Either because the input is a multi-word term, or because
of BPE subword tokenization.

although the bias is stronger for the "female" gen-
italia column (0.08>0.02). Looking at the rows
however, “male” terms have significantly stronger
associations to both reproduction and sexual plea-
sure. The former rejects our hypothesis: we ex-
pected “female” genitalia terms to have a stronger
association to reproduction than “male” genitalia
terms. A possible explanation could be that mas-
culinity is often described as active, and feminin-
ity as passive (Keller, 1995): "male" genitalia are
represented as more relevant to (and actively gener-
ating) both reproduction and sexual pleasure, and
"female" bodies merely as passive recipients.

Tables 4 and 6 show that overall, the gap be-
tween associations between sexual pleasure on the
one hand and reproduction on the other hand is
smaller for the medical domain (but the bias is still
noticeable), though it is larger for the “female” than
for the “male” terms (0.3-0.4>0.1). More notable,
in the clinical domain, it is not the case that “male”
terms are more associated to sexual pleasure than
to reproduction, but the reverse. This needs more
investigation.

Using contextualised embeddings to represent
single words in a way defeats their purpose. Us-
ing static word embeddings (e.g., Mikolov et al.
(2013)) would be more appropriate for our use
case. However, since we aim to investigate this
bias in currently popular methods, we opted for
contextualised embeddings instead.

4 Conclusion

In this ongoing work, we investigate a potential bias
to associate terms related to “female” genitalia to
reproduction, and terms related to “male” genitalia
to sexual pleasure. While some of our suspicions
are confirmed (stronger association of "female"
genitalia to reproduction than to sexual pleasure),
others are not (for example, our current data does
not suggest a stronger association of reproduction
to “female” genitalia than to “male” genitalia). We
plan to continue this line of work by including
more languages, and by further developing and
refining the terms (e.g. including colloquial terms).
Furthermore, we intend to critically assess cosine
similarity as a proxy for association, the (statistical)
significance of differences for term pairs, and the
effects of the skewed frequency distributions of the
terms related to “female” and “male” genitals, and
reproduction and sexual pleasure.
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A Appendix

Terms Related to “Female” Genitalia | Terms Related to “Male’’ Genitalia

uterus (2,137) prostate (8,016)
vagina (1,674) penis (2,001)
ovaries (1,614) testicles/testes (861)
vulva (289) ejaculate (76)
fallopian tubes (149) epididymides (63)
clitoris (127) seminal vesicles (45)

spermatic cord (33)

total: 5,990

total: 11,095

Table 1: Terms related to “female” and “male” genitalia

Synonyms of Reproduction | Synonyms of Sexual Pleasure
reproduction (6,724) arousal (386)
procreation (18) excitement (287)
— orgasm (258)
— pleasure/sexual pleasure (234)
— lust (17)

total: 6,742

total: 1,182 \

Table 2: Synonyms of reproduction and sexual pleasure

“Female” Genitalia | “Male” Genitalia

Reproduction 0.58 0.63

Sexual Pleasure 0.50 0.65

Table 3: Cosine similarities on bert-base—-cased

without “clitoris”

“Female” Genitalia | “Male” Genitalia

Reproduction 0.74 0.76

Sexual Pleasure 0.70 0.75

Table 4: Cosine similarities on Bio_ClinicalBERT

without “clitoris”




“Female” Genitalia

“Male”’ Genitalia

Reproduction

0.60

0.63

Sexual Pleasure

0.55

0.65

Table 5: Cosine similarities on bert-base—-cased

with “clitoris”

“Female” Genitalia

“Male”’ Genitalia

Reproduction

0.74

0.76

Sexual Pleasure

0.71

0.75

Table 6: Cosine similarities on Bio_ClinicalBERT

with “clitoris”
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