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Abstract: Our article is dedicated to the relation of a given name’s phonological
structure and the gender of the referent. Phonology has been shown to play an
important role with regard to gender marking on a name in some (Germanic)
languages. For example, studies on English and on German have shown in detail
that female and male names have significantly different phonological structures.
However, little is known whether these phonological patterns are valid beyond
(closely related) individual languages. This study, therefore, sets out to assess
the relation of gender and the phonological structures of names across different
languages/cultures. In order to do so, we analyzed a sample of popular given
names from 13 countries. Our results indicate that there are both language/culture-
overarching similarities between names used for people of the same gender and
language/culture-specific correlations. Finally, our results are interpreted against
the backdrop of conventional and synesthetic sound symbolism.

Keywords: gender marking; multifactorial analysis; name phonology; sound
symbolism

1 Gender marking on names

Names are usually said to have no lexical meaning. However, there is one piece of
information, which is quite commonly coded in personal names: the name bearer’s
gender (cf. Alford 1988: 66–68). Depending on the language/culture, different
types of personal names are involved in the marking of gender, e.g., given names,
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the family name, and/or unofficial names.1 Among these types of personal names
gender marking is assigned most often to the given name (cf. Oelkers 2003: 134),
which we focus on in the following. As wewill outline in the next section, there are
different ways to mark gender on a given name including specific phonological
structures (Section 1.1). This will be exemplified by studies on German and English
(Section 1.2). These studies show that – in these particular languages – there are
strong correlations between semantic (e.g., femininity) and phonological proper-
ties (see below). For both German and English, it has been discussed how these
correlations relate to the concept of sound symbolism (cf. Section 1.2). However,
there has been little agreement yet: While some scholars interpret these correla-
tions as instances of synesthetic sound symbolism (e.g., Cutler et al. 1990; Oelkers
2003, 2004; Pitcher et al. 2013; van de Weijer et al. 2020; Whissell 2001) others
argue in favor of conventional sound symbolism (e.g., Cassidy et al. 1999; Hough
2000; Nübling 2018).2 With our study, we want to add an important perspective to
this discussion by considering a range of disparate languages/cultures. This
promises to shed new light on this topic as one important controversy centers
around the question whether we are dealing with arbitrary and language/culture-
specific cues to gender (i.e., conventional sound symbolism; see, e.g., Cassidy et al.
1999: 378) or with non-arbitrary correlations, that are valid beyond individual
languages/cultures (i.e., synesthetic sound symbolism; see, e.g., Oelkers 2003:
228). The basic questions we want to answer are: Are correlations of name
phonology and gender language/culture-specific or are there language/culture-
overarching similarities? Which phonological properties indicate (at least by
tendency) gender? Hence, we add a contrastive perspective to the discussion on
sound symbolism in the domain of onymic gender marking (and we investigate
name giving practices in some countries which have not yet been studied in this
respect, see below).

The remainder of this paper is structured as follows: After the short overviews
of gender marking on names in general (Section 1.1) and by phonological means in
particular (Section 1.2), we summarize two central positions on how phonological
gender marking on names relates to the concept of sound symbolism (Section 2).
Section 3 is dedicated to our own study: We describe the sample selection, the
transcription, the annotation, and the multifactorial modelling of the data. The
findings are discussed in Section 4 and Section 5 draws a brief conclusion.

1 Both purely linguistic and cultural aspects are highly relevant for name giving practices. Since
these domains are intertwined and in many cases cannot be disentangled, we mostly use the
notation with slash in the following: language/culture.
2 Both concepts will be outlined in Section 2.
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1.1 Types of gender marking

According to Alford (1988: 66–68), gender is the most frequently marked
information on proper names. Gender marking languages are traditionally
assigned to one of three types – the semantic, the formal, or the conventional
type:3

(i) Gender can be marked by the semantics of the name. In this case, desirable
characteristics are assigned via a name according to gender stereotypes. E.g.,
the Turkish male name Yılmaz is etymologically rooted in an adjective
meaning ‘fearless’ and thus fits a male gender stereotype. The same holds for
female names such as Gül (‘rose’) which is, for example, associated with
beauty and thereby connected to central components of the female gender
stereotype. Hence, we are dealing with a case of ‘doing gender’. Languages/
Cultures belonging to this type of gender marking on names comprise, for
example, Japanese and Chinese.

(ii) Gender can also be marked on the basis of formal means (e.g., suffixes). In
languages/cultures belonging to this type (e.g., Italian, Ojibwa, or Garo),
gender is overtly marked and can be deduced from the form of (a specific
part of) a name. For example, Italian names ending in -a are (with some
exceptions, such as Luca) female, while names ending in -o are male.

(iii) Finally, there can also be separate inventories in a language/culture
(Alford 1988: 65–68). In this case, gender is associated with a name
by convention. For example, one simply has to learn that certain names,
which are commonly used in Germany (e.g., Doris), are used for females
while others (including phonologically very similar ones) are used for males
(e.g., Boris).

However, phonology also seems to play an important role – even in languages/
cultures that are assigned to the conventional or the semantic type of gender
marking (i/iii).4 Studies on English (cf., e.g., Cassidy et al. 1999; Slater and
Feinman 1985) and German (cf., e.g., Nübling 2009; Oelkers 2003) – languages/
cultures which are usually assigned to type (iii) – have shown in detail that female

3 These distinctions are by nomeans clear-cut and should be understood as based on similarity to
an ideal prototype. Many languages display several of these characteristics at the same time: For
example, English is usually assigned to type (iii) but individual names such as Grace and Rose fit
very well to type (i) (thanks to an anonymous reviewer for these examples!).
4 Given that languages can exhibit characteristics of different types (see above), it would therefore
make sense to add phonological gender marking as a fourth type to Alford’s (1988) classification.
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and male names show significantly different phonological structures, which are
discussed in the next section.5

1.2 Prosodic-phonological cues to gender in German (and
English)

In her study on German given names Oelkers (2003) showed that female and male
names differ significantly with regard to the prosodic-phonological features
‘number of syllable’, ‘main stress’, ‘portion of vowels/ consonants’, and ‘quality of
stressed vowel’. The main results are that female names contain on average more
syllables than male names, female names show initial stress less often than male
names, for which initial stress is the dominant pattern, and – most importantly –
female names prove to be more sonorous in general. This can partly be explained
by two facts: female names have more vowels than male names and female
names show significantly more final vowels on average. The final sound of a
personal name has in general proved to be a structural position which particularly
contributes to the gender differentiation of given names. A further result is that
female names have more stressed front vowels than back vowels on average.
According to these results, the German given name Katharina [ka.ta.ˈʁiː.na] can
be classified as exhibiting predominately ‘female’ phonological structures (four
syllables, penultimate stress, balanced portion of vowels and consonants, final
vowel, stressed front vowel) while Rolf [ˈʁɔlf] exhibits predominantly ‘male’
structures (one syllable, higher portion of consonants, final obstruent, stressed
back vowel). Table 1 summarizes these findings on prosodic-phonological differ-
ences between female and male names in German (for similar results obtained
with other samples and a slightly different method, see Nübling 2009 and Nübling
et al. 2015: 131–137) and lists possible phono-semantic explanations for these
differences (we will comment on these explanations in Section 2).

In German, these phonological patterns seem to be so firmly established and
associated with the respective gender that they can be transferred to other types of
names, such as brandnames, and are thus used for gendermarketing.6 In this area,
the association of phonological properties and a certain gender is used for
the marketing of products that have either a male or a female target group

5 For a study dedicated to the morphosyntactic means used for gender-marking on personal
names in the languages of the world as well as to the integration of personal names into classi-
ficatory systems (namely gender and classifiers) see Handschuh (2019).
6 Recent studies have shown that male and female names approach each other phonologically
(see Nübling 2018 on German; see Kürschner 2018 for similar findings on Icelandic). However,
there still is a remarkable gap between both groups.
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(e.g., deodorants; cf. Ackermann 2011). Here, phonological properties are part of
other marketing aspects such as the coloring of the products.7

Those correlations of (targeted) gender and phonological structure of a name
cannot only be found in German. Cassidy et al. (1999) found very similar patterns
for (product and) given names in English (see also Cutler et al. 1990; Fredrickson
2007; Pitcher et al. 2013; Slater and Feinman 1985; Whissell 2001; Wright et al.
2005; for an overview cf. Elsen 2016: 120–126).8 Just as in German, English female
names havemore syllables thanmale names, showmore often non-initial stress as
well as a greater ratio of open to closed syllables on average and predominantly
end in a final vowel. The results are depicted in Table 2.9

To date there has been little agreement in the literature on how these findings
relate to the concepts of iconicity and sound symbolism: are we dealing with

Table : Prosodic-phonological patterns of German given names and their relation to sound
symbolism (cf. Oelkers : ).

PROSODIC-PHONOLOGICAL

FEATURE
FEMALE NAMES MALE NAMES PHONOLOGICAL ‘MEANING’

(REPORTED FOR FEMALE NAMES)

Number of syllables More syllables Fewer syllables Longer words = higher sonority;
Euphony = female stereotype

Main stress More non-initial
stress

More initial
stress

Deviation from unmarked
pattern;
Exotic = female stereotype

Portion of vowels/
consonants

More vowels More
consonants

Vowels = sonority/ soft sound
structure;

Final sound Vowel final Consonant final Softness = female stereotype

Quality of stressed
vowel

More front
vowels

Fewer front
vowels

Front vowels = smaller size;
Small size = female stereotype

7 Since findings regarding the meaning of a sound have implications for the field of consumer
psychology there is a substantial body of literature on this topic (cf., e.g., Klink 2000; Shrum and
Lowrey 2007; Yorkston and Menon 2004).
8 See Suire et al. (2019) and van de Weijer et al. (2020) for recent studies on phonological cues to
gender in French and Chinese names. See also Cai and Zhao (2019) who investigated the extent to
which native speakers of German and English can infer gender from name phonology in the
Chinese variety Min, i.e., a variety the participants do not speak. (The similarity between the titles
of the latter study and our paper is due to a coincidence. We learned about this paper after we had
chosen the title for our study).
9 See also Slepian andGalinsky (2016) for a studyon voiced vs. unvoiced initial phonemes as a cue
to gender in American (and Indian) names.
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synesthetic or with conventional sound symbolism? This controversy will be
addressed in the next section.

2 Synesthetic versus conventional sound
symbolism

According to Oelkers (2003), specific prosodic-phonological structures are not
distributed randomly over female and male names. Instead, she interprets these
differences phono-semantically. The main idea is that certain phonological
properties (e.g., the vowel /i/) tend to be associated with semantic concepts
(e.g., smallness), some of which are associated with gender stereotypes (e.g.,
femininity; sexual dimorphism plays a role here). Oelkers (2003) argues that
phonological differences between male and female names reflect these associa-
tions of phonological property, semantic concept, and gender stereotype. Parents
seem to “give names to children in a manner that is aurally (i.e., through sound)
metaphorically congruent with gender stereotypes (i.e., shared beliefs about the
traits of women and men)” (Slepian and Galinsky 2016: 512; see also Section 4).

Oelkers’ (2003) main claims concerning specific phonological properties
are briefly summarized in the following.10 The finding that female names have
more syllables is explained in such a way that longer words are perceived as
more melodious than shorter words. Euphony again is connected to central
components of the female gender stereotype (according to Oelkers 2003: 144).
A similar explanation applies to the two factors ‘higher portion of vowels’ and
‘vowel final’: vowels make a name more sonorous, which is usually perceived
as sounding softer, and softness fits better to the female gender stereotype than to

Table : Prosodic-phonological patterns of English given names (cf. Cassidy et al. ).

PROSODIC-PHON. FEATURE FEMALE NAMES MALE NAMES

Number of syllables Larger number Smaller number
Main stress Non-initial stress Initial stress
Final sound Vowel final Consonant final
Ratio of open to closed syllables Greater –

10 Note that some aspects mentioned by Oelkers are firmly established in the literature on phono-
semantics (e.g., the associationof pitch, size, and gender− see, e.g., Ohala 1983, 1984)while others
are not (e.g., the association of word length, euphony, and gender).
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the male one.11 As far as the position of the main stress is concerned, exoticism
is the decisive characteristic: Since initial stress is characteristic of Germanic
languages,male names represent the unmarked casemore often,which, according
to Oelkers (2003: 160), can be associated with the male gender stereotype. Female
names deviate from the unmarked stress pattern more often and thus correspond
to the female gender stereotype due to theirmarkedness and exoticism. Finally, the
distribution of the quality of the stressed vowel can be associated with the famous
size-sound symbolism (also known as frequency code, cf., e.g., Hinton et al. 1994:
10; Ohala 1983, 1984). Oelkers (2003: 227) argues that sounds that have been shown
to be associated with bigger size (e.g., dark vowels such as /a/, /o/, /u/) are
connected with masculinity (for an early study on the mapping of size and sound
cf. Sapir 1929). This size-sound mapping is one of the best studied relations in the
field of sound symbolism. For instance, Knoeferle et al. (2017) have shown in a
recent study which acoustic cues best characterize ‘large’ and ‘small’ sounding
phonemes. Consistent with the predictions, their experiment has shown that size
judgements were indeed higher for sounds with a higher F1 (which reflects the
progressive opening of the jaw) and simultaneously a lower F2 (which increases
with vowel frontness) and for sounds with a longer duration.

In sum, Oelkers (2003: 227) claims that German female names are character-
ized by prosodic-phonological features that make them sound softer and more
melodious compared to male names. Additionally, female names sound rather
‘exotic’ compared to typical German prosodic-phonological structures. Male
given names, on the other hand, sound ‘harder’, and have rather unremarkable
structures (Oelkers 2003: 199). Thus, the prosodic-phonological structures of
given names do not only determine the gender of a name but also transport
stereotypical ideas of gender (as they exist inmany other areas of life) according to
Oelkers (2003).

Oelkers (2003: 227–228) assumes a non-arbitrary mapping between phonetic
properties of speech sounds and their meaning – namely gender in the case of
personal names. Hence, she argues for a case of sound symbolismwhere semantic
concepts – such as femininity – that have no audible characteristics are coded
phonologically. This case of sound symbolism has been called synesthetic sound
symbolism by Hinton et al. (1994: 4–5). In the following, we adopt this term
(although the more common use of the term synesthetic relates to sensory
experience).

11 For a detailed discussion of “soft/hard sounding names” and the according gender stereotypes,
see Slepian and Galinsky (2016) and the literature cited therein. Using the example of voiced vs.
unvoiced initial phonemes in American (and Indian) names, they examine experimentally how the
perception of sounds interacts with gender stereotypes.
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The hypothesis that ‘fe/male sounds’ exist implies that the prosodic-
phonological patterns that we find in German given names must be valid
beyond (closely related) individual languages if not universally (Oelkers 2003:
228). Accordingly, Oelkers (2003: 227–228) explicitly argues against Cassidy et al.’s
(1999) claim that “phonological cues to gender appear to be language specific and
psychologically arbitrary”. On the basis of data from countrieswhere English is the
majority language also Cutler et al. (1990),Whissell (2001), and Pitcher et al. (2013)
reason in favor of synesthetic sound symbolism.12

By contrast, Nübling (2018) (and similarly also Cassidy et al. 1999 and Hough
2000), argues against synesthetic sound symbolism and states that no sound as
such is male or female – it is only due to convention that some phonological
patterns are associated with the information [± female] (i.e., conventional sound
symbolism in the sense of Hinton et al. 1994). Furthermore, she claims that cor-
relations between a name’s prosodic-phonological structure and the assigned
gender can be explained from a diachronic perspective: In German -a (sometimes
also -e) has attained themorphological status of a gender suffix by deriving female
names from many male names for centuries (cf. Example (1)) – the other direction
is blocked in German.

(1) a. /ˈmaɐ.tin/MALE NAME → / maɐ.ˈtiː.na/FEMALE NAME

b. /ˈkʁıs.tjan/MALE NAME → /kʁıs.ˈtjaː.nǝ/FEMALE NAME

Thus, we are dealing with reanalyzes at the morphology/phonology interface:
Morphologically (by suffixes such as -a) caused phonological effects (open final
syllables, more syllables, shift to non-initial stress, etc.) result in specific sound
patterns and are associated with femininity. By contrast, the sound structures of
morphologically unmodified names (closed final syllables, fewer syllables, initial
stress, etc.) are associated with masculinity. Hence, Nübling (2018) interprets
correlations of gender and phonological structure as language/culture-specific
conventions.

Against this backdrop, a study which takes different languages/cultures into
account suggests itself. This is where our study takes its point of departure. In the
next sections, we compare the relation of gender and phonological structures of
names across different languages/cultures. By doing so,wewant to assesswhether
the observed correlations of name phonology and gender are valid beyond single
languages/cultures.

12 These scholars do not use the term synesthetic sound symbolism but their claims are in line with
Hinton et al.’s (1994: 4–5) definition.
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3 Empirical investigation: phonological cues to
gender in 13 languages/cultures

3.1 Sample selection

In order to fill the outlined research gap,we analyzed two samples of popular given
names. Sample 1 consists of names from linguistically rather disparate countries,
namely China, France, Germany, Hungary, Israel, Japan, Poland, and Turkey.13

These countries differ not only concerning their majority language but also with
regard to gender marking on given names. All three types introduced in Section 2
are covered, i.e., the conventional type (which predominates, e.g., in Germany),
the semantic type (which predominates, e.g., in Turkey), and countries where
gender is often marked by formal means such as final -a for female names (e.g., in
Poland).14 With this sample, we want to find out whether there are language/
culture-overarching phonological cues to gender.15

Sample 2, by contrast, consists of names from European countries where
an Indo-European language is primarily spoken, namely Bulgaria, Denmark,
England, France, Germany, Poland, Romania, and Spain.16 This sample allows us
to study possible language-family/culture-specific correlations of name structure
and gender.

For each country, the 30 most popular names per gender were selected on the
basis of recent (maximum five years old) and trustworthy statistics on the naming
of newborns, such as those made available, for example, by public authorities.17 A

13 Why we could not create a wider and more balanced sample will be discussed below.
14 We decided to include countries belonging to the latter two types in order to test whether we
find phonological cues to gender in these countries beyond the obvious semantic and formal
means for gendermarking. For example, van deWeijer et al. (2020: 2) show for Chinese names that
they are “generally selected on the basis of positive semantic characteristics but must also be
euphonic and perceived as beautiful and well-balanced in writing”.
15 Needless to say, with our sample we can only disprove the hypothesis that a pattern is
language-overarching. If wefind similarities across all languages/cultures in our sample, it does of
course not follow that these patterns are universal.
16 The Indo-European sample contains three Germanic, three Romance, but only two Slavic
languages. This is because both samples must have the same number of names for statistical
purposes (that means eight Indo-European languages). For Slavic languages there are name
statistics from Poland, Bulgaria, and Russia, but the available Russian names have not been
included in the sample because the official names differ too much from the names actually used
(see below).
17 All statistics used here differentiate between only two genders (male and female). Appendix A
lists the sources of these statistics. The relevant parts of the statistics have been adopted by us
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country was only selected for the study if such statistics were available – which
excluded some interesting areas/countries.18

Table 3 gives an overview of the composition of the two samples. (See also the
link to the data samples on Zenodo in the Supplement below).

For all countries, the official (and thus registered) full forms of the names were
used. This is not without problems because it can be assumed that, for example, a
Mevlüt is sometimes called Mevo in Turkish. The problem of the unofficial

Table : Composition of heterogeneous and Indo-European name sample.

SAMPLE  (HETEROGENEOUS) SAMPLE  (INDO-EUROPEAN)

Country Majority
language

Language
Family

N Country Majority
language

Language
Family

N

China Mandarin Sino-Tibetan
Sinitic

 Bulgaria Bulgarian Slavic 

France French Indo-European
Romance

 Poland Polish Slavic 

Germany German Indo-European
Germanic

 Romania Romanian Romance 

Hungary Hungarian Uralic
Finno-Ugric

 Spain Spanish Romance 

Israel Hebrew Afro-Asiatic
Semitic

 France French Romance 

Japan Japanese Japonic  Denmark Danish Germanic 

Poland Polish Indo-European
Slavic

 England English Germanic 

Turkey Turkish Turkic
Common Turkic

 Germany German Germanic 

Total  

unchanged. This means that compound names have been included as a whole, even if parts of
them also occurred in the list as simplex word (e.g., Hira and Hira Nur in the Turkish subsample).
Furthermore, several graphematical variants of a namemay appear in our sample (e.g., <Hira Nur>
and <Hiranur>). In addition, our sample includes some unisex names (e.g., Ariel in the Israeli
subsample; cf. Muchnik 2017). These were not treated separately. An in-depth analysis of unisex
names from a contrastive perspective would certainly be very interesting but would go beyond the
scope of this paper. Appendix B contains the sample with all (transliterated) given names.
18 For example, we would have liked to include sub-Saharan countries tomake our sample wider
and more balanced.
19 For Israel only names of Jewish newborns are available. Therefore, names of Muslim children
are not included in the sample, although they are in part more frequent.
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shortening or change of the name applies to many languages/cultures. However,
for our study we decided to choose the official names since reliable and repre-
sentative information on unofficial names in the selected countries can hardly be
gathered. In addition, one can assume that official names have at least a certain
relevance in the countries at hand. Only Russia, for which it is generally known
that the full forms recorded in official statistics are exceptionally rarely in use and
the unofficial names have little in common with the registered ones (e.g., Alex-
ander→ Sascha; Maria→Mascha), was not included in the sample for exactly this
reason.20

After sample composition, all 780 names were transcribed with the help of
native speakers andwere annotated for a range of prosodic-phonological features,
such as the number of syllables, the average sonority, et cetera.21 The transcription
of the names and the annotation of factors such as sonority are the subject of the
next section.

3.2 Transcription and annotation of the data

First, a few essential procedures regarding transcription have to be addressed. In
general, for all names narrow phonetic transcriptions were made based on speech
recordings or native speaker competence. This was always based on what our
informants (of whom all are linguistically well informed) perceived as default
pronunciation. Affricates and diphthongs were always transcribed and counted as
a sequence of two segments each (e.g., James [dʒɛims] = six sounds).22 Hiatuses
were only counted as two syllables if they appear non-contracted as in the German
female name Mia [ˈmiː.a]. Names that are usually contracted were transcribed
accordingly (e.g., Julia [ˈjuːl.ja]). This method is arguable (see, e.g., Nübling 2009,
who consistently counts hiatuses as two syllables). However, since the transcrip-
tion used here treats female and male names equally, possible biases between the
genders should be minimal.

20 At least in some languages/cultures there are differences betweenofficial and unofficial names
with regard to phonological gender marking. For example, Nübling (2017) shows in a study on
German that phonological gender marking is reduced in nicknames that are derived from first
names (such as Konni < Konrad) in comparison to official first names. Hence, it would be inter-
esting to compare official and unofficial Russian names with regard to phonological gender
marking.
21 Note that three countries/languages appear in both samples.
22 This seems to be quite uncontroversial from a phonetic perspective. At the same time, it is
disputedwhether (andwhich) affricates and diphthongs should be analyzed as one phonemeor as
two phonemes. Our decision does not imply anything concerning this (phonological) question.
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After phonological transcription all names were annotated for prosodic-
phonological features that have beenmentioned in the literature on the correlation
of name phonology and gender (Cassidy et al. 1999; Cutler et al. 1990; Lieberson
and Mikelson 1995; Nübling 2009; Oelkers 2003; Pitcher et al. 2013; Slater and
Feinman 1985; Whissell 2001). One factor refers to the entire name structure,
namely the number of syllables. The other factors – namely sonority and the vowel
quality – refer to specific structural positions within the name, such as the final
sound.

Let us first come to the factor vowel quality. As mentioned in Section 2, the
quality of vowels can give rise to different associations with regard to the size of a
denotatum. Applied to gender, this means that smaller-sounding vowels corre-
spond to a female gender stereotype and should therefore occurmore frequently in
female names. As Knoeferle et al. (2017) have shown the opening of the jaw as well
as frontness play a significant role for the size-judgement. Accordingly, wemade a
distinction between palatal (e.g., [i], [e], [y]) and non-palatal vowels (e.g., [a], [o],
[u]). Unlike, e.g., Oelkers (2003), who only considers the quality of the stressed
vowel,we counted all palatal andnon-palatal vowels in onename, but not thefinal
sound. We excluded the final sound here because the name final position has
been shown to be especially prominent with regard to gender coding in many
(Indo-European) languages. It is often themost sonorous, but also ‘large’ sounding
vowel /a/,which indicates femininity (cf., e.g., Kürschner 2018: 306; Lieberson and
Mikelson 1995: 935; Nübling 2018: 244; Oelkers 2003: 195). This structural position
should therefore be considered separately in order to avoid the possibility that the
final sound obscures other more subtle phonological cues to gender.

The second factor that needs to be explained in more detail is sonority. As
Nübling (2009: 81) notes in her analysis of German given names, it is too simplistic
to assume a dichotomy between vowels and consonants and to put them in op-
position to each other. It is well known that a continuum extends between vowels,
which are highly sonorous, and consonants. This can be shown with the sonority
scale in Figure 1 (Nübling 2009: 81; cf. also, e.g., Neef 2002; Vennemann 1982).

Figure 1: Sonority hierarchy and sonority values (cf. Nübling 2009: 81).
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According to the sonority scale, vowels aremost sonorous.Within the group of
vowels open vowels (/a/) are more sonorous than mid vowels (e.g., /e/, /o/) and
mid vowels are more sonorous than close vowels (e.g., /i/, /u/). In addition to
considering such sonority differences within a group of sounds the scale also
incorporates the fact that not only vowels at the top of the scale, but also conso-
nantal sonorants (and voiced fricatives) are highly euphonic and give names a
sound that is perceived as soft (cf. Nübling 2009: 81). The sonority decreases
continuously towards the right end of the scale. Accordingly, voiceless plosives
have the lowest sonority and thus the highest degree of consonantality. In order to
operationalize the factor sonority, values – based on Nübling (2009) – have been
assigned to all sounds. These values are shown in Figure 1 in the top row.23 In
accordancewith this scale, numerical sonority valueswere assigned to every name
as a whole and to special structural positions of the name, i.e., the initial and the
final sound.24

Table 4 lists all coded factors and their possible characteristics as well as the
predictions regarding a male or female gender cue (as discussed in Section 2).

Finally, it should be briefly mentioned why certain factors that have been
proven to be relevant in individual languages are not (or: cannot be) taken into

Table : Relevant factors with possible characteristics and predictions regarding the gender cue.

Feature Values Gender cue

Number of syllables – syllables Higher number of syllables = female
gender cue

Number of non-palatal vowels
(excluding final sound)

– Higher number of non-palatal
vowels = male gender cue

Sonority of first sound – points
(on sonority scale)

Higher sonority = female gender cue

Average sonority (till final vowel) – points
(on sonority scale)

Higher sonority = female gender cue

Sonority of final sound – points
(on sonority scale)

Higher sonority = female gender cue

23 Note that many different scales have been proposed in the literature (cf., e.g., Neef 2002 for an
overview). Most of these proposals share some basic assumptions, but they also differ in certain
aspects, such as the concrete number of classes that should be distinguished. We have opted for a
rather fine-grained classification here.
24 When calculating the average sonority, we excluded the final vowel (and all subsequent
sounds) to avoid that the tendency of female names to end in /a/ obscures more subtle differences
(see above).
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account in our crosslinguistic study. These are stress position, the ratio of open
versus closed syllables, and the number of consonant clusters. The main stress –
which has been shown to be a significant factor in someGermanic languages –was
not considered here due to different types of lexical stress realization and different
stress positions in the languages of our sample. Thus, the stress types are not
comparable and a derivation of hypotheses regarding gender cues seems
questionable.25

The ratio of open and closed syllables in a name depends on the respective
language: are we rather dealing with a syllable or with a word language (cf., e.g.,
Auer 1993; Caro Reina and Szczepaniak 2014)? German and English – languages in
which the factor has been shown to be relevant – have traits of word languages,
i.e., the prosodic domain of the phonological word is central. However, there are
also syllable languages in our sample, i.e., languages in which the prosodic
domain of the syllable is central, which, among other things, is reflected in an
optimized CV-structure (e.g., Japanese). Therefore, it is a priori clear that the ratio
of open and closed syllables cannot be relevant across all languages included.26

The same holds for the number of consonant clusters per name.
In the next section, the crosslinguistic relevance of the factors discussed here

will be examined in two multifactorial analyses.

3.3 Binary logistic regressions

3.3.1 Heterogeneous sample

In the previous section, various features were discussed that have been said to be
typical for female ormale names in German and English. As shown, there are some
striking parallels between these two languages. However, this is not particularly
surprising as English andGerman are geographically close and genetically related.
In order to examine whether these factors are also influential when it comes to a
sample of names from linguistically rather disparate countries, the data were
analyzed with a binary logistic regression model.27 This will be described in this
section.

25 See, e.g., van de Weijer et al. (2020), who investigate the role of tonal sound symbolism in
Chinese names.
26 Also, the sonority of the final sound depends to some extent on the language at hand: in
syllable languages (such as Japanese) it is very likely that a name ends in a vowel (and thus in a
comparably sonorous sound). However, there might still be systematic differences between the
genders because of sonority differences within the group of vowels (cf. Figure 1).
27 The software R was used (R Core Team 2019) and the package rms (Harrell Jr 2019).
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In the first multifactorial model the variables NUMBER OF SYLLABLES, NUMBER OF

NON-PALATAL VOWELS (EXCLUDING FINAL SOUND), SONORITY OF FIRST SOUND, AVERAGE SONORITY

(TILL FINAL VOWEL), and SONORITY OF FINAL SOUND were integrated. Hence, we started with
a maximal model. Here (and in all following models), GENDER is the dependent
variable. Independent variables that have no significant influence were removed
from the model in a step-down procedure based on the Akaike Information
Criterion (AIC). By this procedure, two out of five variables – i.e., NUMBER OF SYLLABLES

and SONORITY OF FIRST SOUND –were removed as they do not improve the quality of the
model. The specification of the final model is given in (2).

(2) GENDER ∼ non-palatal vowels without final sound + average sonority
till final V + sonority final sound

Table 5 gives an overview of the significance of the predictors. In addition, the
effect sizes (log odds), standard errors, Wald Z, and p-values are listed. The
concordance index shows that the model discriminates acceptably: C = 0.784
(cf., e.g., Hosmer and Lemeshow 2000: 162).28

In contrast to p-values, effect coefficients (here we used log odds) do not
indicate whether an influence is significant, but its direction and its strength.
Log odds are centered around 0 and reach from +Infinity to −Infinity. Thus, a
coefficient of 0 would mean that there is no difference between the levels of
the predictor with regard to the choice between female and male names.
Coefficients greater than 0mean that the probability that the respective name is a
male name is greater than the probability of a female name.29 For example, NUMBER

OF NON-PALATAL VOWELS (EXCLUDING FINAL SOUND) has a positive coefficient and thus an

Table : Predictors in theminimal adequate logistic regressionmodel for name gender (reference
level = female).

Coeff. S.E. Wald Z Pr(>|Z|)

intercept . . . <.
non.palatal_vowels_without_final_sound . . . .
average_sonority_till_final_V −. . −. .
sonority_final_sound −. . −. <.

28 Nagelkerke pseudo-R2 (which is another measure for the goodness of fit) = 0.300.
29 For an explanation of the relationship between log odds, odds ratios, and probabilities see
Gries (2013: 299–301).
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increase in the number of non-palatal vowels (excluding the final sound) in-
creases the odds for a male name.30

Based on the included variables, the model predicts the gender of 341 names
(i.e., 71 % of the tokens) correctly (cf. Table 6).

Altogether, the coefficients confirm our hypotheses: Female names have a
more sonorous final sound, a higher average sonority (till final vowel), and fewer
non-palatal vowels than male names. To test whether these significant predictors
are relevant for all languages/cultures or whether the significance is based on
high values in only some languages/cultures we checked possible interactions
with the factor COUNTRY in a second step. In order to do so, we compared a first
regressionmodelwherewe included the factor COUNTRY but no interaction termwith
regression models respectively including interaction terms for COUNTRY*NUMBER OF

NON-PALATAL VOWELS (EXCLUDING FINAL SOUND), COUNTRY*AVERAGE SONORITY (TILL FINAL VOWEL),
and COUNTRY*SONORITY OF FINAL SOUND. Then, we compared the model with no inter-
action term with the models with an interaction term via ANOVA and tested
whether the interaction term improved the model significantly. This was the case
for the sonority-factors. Especially, the factor SONORITY OF FINAL SOUND is highly
language/culture-dependent (3):

(3) ANOVA 1
Model 1: Gender ∼ sonority_final_sound + non.palatal_vowels_
without_final_sound + average_sonority_till_final_V + country
Model 2: Gender ∼ sonority_final_sound * country + non.palatal_
vowels_without_final_sound + average_sonority_till_final_V

Resid Df Resid. Dev Df Deviance Pr(>Chi)
1 469 530.41
2 462 453.09 7 77.319 4.845e-14 ***

Table : Confusion matrix (heterogeneous sample).

Actual Predicted Correctly predicted
gender

f m

f   .%
m   .%

.%

30 All VIFs are below 2. This means that there is no critical multicollineartity in our model. In
addition, bootstrappingwas used to test whether themodel overfits the data, which is not the case.
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As Table 7 shows, the gender differences regarding the sonority of the final
sound are particularly high in European countries. Contrarily, in Non-European
countries, such as China and Japan, the final sound seems to be irrelevant with
regard to gender.31

In contrast to the sonority of the final sound, the factor NUMBER OF NON-PALATAL
VOWELS (EXCLUDING FINAL SOUND) seems to be language-/culture-overarching as the
comparison of the model with and without interaction term shows (4).

(4) ANOVA 2
Model 1: Gender ∼ sonority_final_sound + non.palatal_
vowels_without_final_sound + average_sonority_till_final_V + country
Model 2: Gender ∼ sonority_final_sound + non.palatal_
vowels_without_final_sound * country + average_sonority_till_final_V

Resid. Df Resid. Dev Df Deviance Pr(>Chi)
1 469 530.41
2 462 524.78 7 5.6339 0.5831

This result can be illustrated by the monofactorial analysis given in Table 8: In all
countries in our sample male names have on average more non-palatal vowels (if
one ignores the final sound) and the differences between the countries are much
weaker compared to Table 7.

Table : Gender differences in the sonority of final sound per country.

Median

Female Male Differences

Poland   

Hungary  . .
Germany   

Turkey   

Israel   

France   

Japan .  .
China   

31 For Japan, this can partly be explained with constraints on syllable structures – all Japanese
names in our sample end in a vowel. However, a distinction would still be possible because of
sonority differences within the group of vowels (see also Footnote 26).
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The results described in this section showed that there are three groups of
variables:
(i) variables that did not have a significant effect at all (NUMBER OF SYLLABLES and

SONORITY OF FIRST SOUND),
(ii) variables that have an effect but whose significance is based on only some

countries in the sample (AVERAGE SONORITY TILL FINAL VOWEL and SONORITY OF FINAL

SOUND), and
(iii) one variable that proved to be important across all countries: NUMBER OF NON-

PALATAL VOWELS (EXCLUDING FINAL SOUND).

As there is only one variable in group (iii) it is not surprising that the model can
only explain a moderate proportion of variance (Nagelkerke Pseudo-R2 = 0.300) –
the vast majority of variables is irrelevant for some countries in the sample. In the
next section, we test whether the model quality improves if a linguistically more
homogeneous set of countries is analyzed. In order to do so we compiled a sample
of names from countries where an Indo-European language is the majority lan-
guage. Comparing the resulting model and themodel described in this section will
clarify whether we are dealing with language family internal tendencies.

3.3.2 Indo-European sample

The analysis of the second sample mostly matches the procedure described in
Section 3.3.1. To avoid repetitions, not all steps are explained in detail again. We
started with a maximummodel and removed all variables that have no significant
influence in a step-down procedure based on the Akaike Information Criterion
(AIC). Only SONORITY OF FIRST SOUND was excluded. The specification of the final model
is given in (5):

Table : Gender differences in the number of non-palatal vowels per country.

Mean

Female Male Differences

Turkey . . .
Hungary . . .
Germany . . .
China . . .
Israel . . .
Japan . . .
Poland . . .
France . . .
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(5) GENDER ∼ number of syllables + non-palatal vowels without final
sound + average sonority till final V + sonority final sound

Table 9 contains relevant values resulting from the regression analysis.
The model closely resembles the one described in Section 3.3.1. The only

additional predictor that reached significance is NUMBER OF SYLLABLES. The co-
efficients of the other variables match their counterparts from the analysis of the
other samplewith regard to their direction. However, the sonority variables deviate
more strongly from 0 which means that they have a stronger impact on the
dependent variable. The additional variable and the higher impact of two variables
are reflected in a better model quality, which is shown in Table 10.32 According to
Hosmer and Lemeshow (2000: 162) a C index above 0.8 indicates “excellent
discrimination”.33

Table : Predictors in theminimal adequate logistic regressionmodel for name gender (reference
level = female).

Coef S.E. Wald Z Pr(>|Z|)

Intercept . . . <.
number_of_syllables −. . −. .
non.palatal_vowels_without_final_sound . . . .
average_sonority_till_final_V −. . −. <.
sonority_final_sound −. . −. <.

Table : Comparison of model qualities (Heterogeneous vs. Indo-European sample).

Heterogeneous sample Indo-European sample

Nagelkerke Pseudo-R . .
Index of discrimination (C) . .

32 Again, there is no critical multicollinearity: all VIFs < 2. Additionally, bootstrapping showed
that the model does not overfit the data.
33 We tested all possible interactions with COUNTRY using the method described in Section 3.3.1.
Only COUNTRY*SONORITY OF FINAL SOUND proved to be significant (p < 0.001***). This is because the effect
is stronger for countries such as Poland, Romania, and Bulgaria where (almost) all female names
end in a. Accordingly, Poland, Romania, and Bulgaria can be classified as formal gender marking
languages (cf. Section 1.1). In the other countries there is a similar but weaker correlation.
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Given that both samples comprise the same number of names these
differences demonstrate that our variables can explain the variance in the
comparatively homogenous Indo-European sample better than the variance in
the much more heterogeneous sample analyzed in the previous section. This can
also be shown by the confusion matrix in Table 11: The gender of more names
is predicted correctly compared to the model described in the previous section
(cf. Table 6 above). The following section discusses what our empirical results
imply with regard to sound symbolism in the domain of phonological gender
marking on names.

4 Discussion – synesthetic versus conventional
sound symbolism

As we have outlined in Section 1, there is no consensus in the literature whether
correlations of phonological features and the name bearer’s gender are language/
culture-specific or crosslinguistically valid. Our results indicate that themajority of
such correlations are not valid beyond related languages in geographically close
countries. Using the example of the final sound’s sonority, we have shown that
there are important differences between the countries in our first sample.While the
sonority of the final sound is a phonological cue to gender in some countries (e.g.,
Poland, Hungary, Germany), it is completely irrelevant in others (e.g., Japan,
China). The way countries cluster in our analysis suggests that phonological
gender marking strategies coincide with other cultural, geographical, and lin-
guistic classifications. For example, China and Japan deviate from European
countries with regard to the relevance of the final sound’s sonority. The analysis of
our second sample supports this idea: Our variables explain the variance in the

Table : Confusion matrix (Indo-European sample).

Actual Predicted Correctly predicted
gender

f m

f   .%
m   .%

.%
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Indo-European sample much better than the variance in the heterogeneous
sample. There are two explanations for this observation. Firstly, all countries in the
second sample are not only closely related due to their majority language but they
do also share cultural traditions and borrowing played and plays an important
role –which results in overlapping/related onomasticons (cf., e.g., Gerhards 2010:
158). Hence, there are several etymologically related names in this sample. For
instance, variants of Alexander (which is an extreme example) can be found in the
sub-samples from Bulgaria, Denmark, England, Germany, Romania, and Spain
(see Appendices A and B). Although these names are pronounced slightly differ-
ently in the respective countries, theymake the samplemore homogenous and this
partly explains the difference between the two models. Secondly – and more
importantly with regard to our research question– the names in the second sample
are also more homogeneous with regard to the structure of the names in general
and with regard to gender differences in particular. For example, final a is much
more common for female names than for male. This holds irrespective of etymo-
logically related names and applies also to female names without related variants
in the sample (such as Bulgarian Iwaila).

Overall, it is not very surprising that our variables explain the variance in the
Indo-European sample better than the variance in the heterogeneous sample since
our variables are taken from studies on phonological gender marking on names in
selected Indo-European languages. Still, this difference contradicts the idea that
all or many correlations of phonological properties and the name bearer’s gender
discovered by, e.g., Oelkers (2003) for German, are non-arbitrary and potentially
universal.

However, we discovered a solid correlation of gender and the name’s sonority
(regarding the final sound and the rest of name) in certain countries. In the
Indo-European sample the number of syllables also had a significant impact.
These correlations seem to be firmly established but linguistically and
geographically limited. Therefore, they seem to qualify as cases of conventional
sound symbolism. Originally, the diverging phonological properties of female and
male names were motivated by, e.g., specific word/name formation patterns. For
example, the formation of female names by -a suffixation led to numerous names
with comparatively more syllables and a maximally sonorous final sound
(cf. Section 2). Subsequently, the frequent co-occurrence of comparatively many
syllables and/or a sonorous final sound on the one hand and the semantic property
[+female] on the other hand resulted in associations of phonology and semantics
in this domain. Since the word formation pattern that triggered this development
traces to Latin and is only found in European languages these associations are not
universal (cf. Cassidy et al. 1999: 362; Hough 2000: 6; Nübling 2009: 100, 2018: 242;
Oelkers 2003: 144–145).
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Though, our analyses also revealed that one correlation is valid across all
countries in our samples: the number of non-palatal vowels (excluding the final
sound). Thus, this variable qualifies as a candidate for synesthetic sound sym-
bolism. Indeed, a corresponding explanation is obvious. One of the most robust
findings in the literature on sound symbolism is the fact that non-palatal vowels
are associated with bigger size (cf., e.g., Elsen 2017: 492) and bigger size is often
associated with the masculine gender stereotype. Against this backdrop, it seems
to be explicable thatmale names havemore non-palatal vowels inword-initial and
word-medial position than female names across all countries in our samples. The
claim that synesthetic sound symbolism is at play here (as put forward, e.g., by
Cutler et al. 1990; Oelkers 2003: 227–228; Pitcher et al. 2013; van de Weijer et al.
2020; Whissell 2001) therefore seems to be justifiable from a crosslinguistic
perspective in this particular case. However, synesthetic sound symbolism has
only an indirect influence (see also van de Weijer et al. 2020: 16). A matching
gender stereotype is also necessary to establish an association of the phonological
(e.g., word medial [i]) and the semantic property (e.g., female name bearer).34

Figure 2 depicts this mechanism.
In contrast, conventional sound symbolism is based on the frequent co-

occurrence of a phonological (e.g., word final [a]) and a semantic property (e.g.,
female name bearer) and does not involve a second semantic concept. This is
depicted in Figure 3.

Figure 2: Phonological gender marking via sound symbolism and gender stereotypes.

Figure 3: Phonological gender marking via conventional sound symbolism.

34 Differences between cultures with regard to gender stereotypes might also be a reason why
certain correlations of name phonology and gender are limited to certain regions (see also Slepian
and Galinsky 2016: 523).
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Interestingly, synesthetic and conventional sound symbolism conflict in the
Indo-European languages. This holds particularly for the sound [a]. On the one
hand sonorous word final sounds (such as [a]) are associated with female names
(due to word formation patterns; conventional sound symbolism) while on the
other hand non-palatal vowels (such as [a]) are associated with male names (via
association with bigger size; synesthetic sound symbolism). Hence, the connota-
tion this sound triggers depends on its position in the name: word final position
triggers a female association; word initial or word-medial position triggers a male
association. In word final position the strong association of sonorous sound and
female gender resulting from the specific word formation pattern overrides the
general tendency to associate non-palatal vowelswith bigger size andmasculinity.

Both types of phonological gender marking seem to be important for name
choices. Certain names are obviously perceived asmore appropriate with regard to
the gender of a child due to phonological properties. This reinforces correlations of
gender and the phonology of the most popular names (which we analyzed here).

With regard to synesthetic sound symbolism the attractiveness of the associ-
ated meaning (e.g., smallness) also plays a role. While it might be the case that
smaller sounding names are perceived as appropriate for womendue to sexual size
dimorphism, this does not necessarily mean that smallness is considered a
desirable characteristic for women. This would diminish the attractiveness of the
particular structure and would run contrary to a corresponding correlation of
phonology and gender. As there are certainly cultures where this is the case it is
likely that exceptions to the correlation of palatal vowels and feminine name
bearers can be found (Pitcher et al. 2013: 5).

5 Conclusion

In our study, we addressed the correlation of name phonology and gender from a
crosslinguistic perspective. Considering name giving practices in several
(linguistically disparate) countries allows us to re-evaluate claims on how this
topic relates to sound symbolism. Our empirical results yielded that themajority of
the phonological patterns that have been shown to correlate with the gender of the
name bearer in German and English (cf. Nübling 2009, 2012, 2018; Barry and
Harper 1995; Cutler et al. 1990; Lieberson and Bell 1992; Oelkers 2003, 2004; Slater
and Feinman 1985; Whissell 2001) are not associated with a certain gender uni-
versally. Instead, such correlations are limited to certain regions / language
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families. This substantiates Nübling’s (2018) claim that no sound as such ismale or
female and that specific correlations can be explained with reference to the
diachrony of individual languages or language families. Also, cultural aspects
(which lead to partly shared / related onomasticons) play a role here.

Even so, we also detected a phonological variable that correlates with gender
in all countries studied: the number of non-palatal vowels (excluding the final
sound). Here, an explanation based on synesthetic sound symbolism seems
appropriate which supports Oelkers’ claim that correlations of name phonology
and gender are not necessarily arbitrary. Thus, there is evidence for different kinds
of sound symbolism in the domain of onymic gender marking. However, the in-
stances of conventional sound symbolism outnumber synesthetic sound
symbolism.

In addition to these results, our study has also revealed some directions for
future research. For example, it would be particularly interesting to examine the
relevance of non-palatal vowels experimentally. In such a study, one could ask
participants with disparate linguistic backgrounds to assign “pseudonames” to
female or male name bearers (cf. Cassidy at al. 1999 and Oelkers 2003 for similar
studies with English and German speaking participants). Furthermore, it would be
fruitful to analyze language families other than Indo-European more closely.
Certainly, there are means of onymic gender marking that have not been consid-
ered here because it is obvious that they are language (family) specific. Another
interesting topic would be the question how language and culture contact influ-
ence name structures and onymic gender marking. For example, it seems to be the
case that Japanese names approach European patterns also in terms of phono-
logical gender marking on names due to an increase of female names ending in a,
which has been quite uncommon for Japanese female names in the past. In
conclusion, there are still a number of open questions and issues that are worth
addressing in the field of phonological gender marking on names. However, by
adopting a crosslinguistic perspective, we hope to have shed some new light on
this topic.

Acknowledgments: Many thanks are due to Beijia Chen, Semra Kızılkaya, Konrad
Mazur, Malka Muchnik, Eva Meier, Takuma and Vera Melber, Nina Nikulova,
Milena Osterloh, and Britta Stuhl for their help with the transcription of the names.
Supplement: The data samples are available for viewing at https://doi.org/10.
5281/zenodo.4911448.
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