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ABSTRACT

Traditionally, the relationship between form and
meaning in language has been considered to be ar-
bitrary. However, researchers have begun to pro-
pose that sound symbolism is more pervasive than
previously assumed; for example, the phonology of
given names may encode information about gender.
Corpus analyses of English and French given names
confirm this, finding that there are phonological pat-
terns correlated with gender in given names. If these
patterns are sound symbolic, speakers should be able
to make use of them to assign gender to unfamiliar
names. A name gendering experiment had partic-
ipants rate the gender of nonce names which were
male- or female-biased according to one of six of the
phonological factors found in the corpus analyses.
Female-biased names were given more female rat-
ings thanmale-biased names. This suggests speakers
have productive knowledge of the correlations be-
tween gender and phonological patterns and that the
patterns may be sound symbolic.
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1. INTRODUCTION

Traditionally, the relationship between form (sound)
and meaning in language has been considered to be
arbitrary [14, 5]. Exceptions to this rule, such as ono-
matopoeia and other forms of sound symbolism, ex-
ist; however, these were considered inconsequential.
More recently, researchers have begun to propose
that sound symbolism is more pervasive than previ-
ously assumed [9, 16]; for example, the phonology
of given names may encode information about gen-
der. Yet, phonologically-informed investigations are
limited and those that exist focus primarily on En-
glish [3, 4, 7, 16, 17, 18, 22], though recent work has
looked at Japanese [15], French [18], Urdu [8] and
Cantonese [21].
Corpus analyses of English given names [4, 7, 16,

17, 18, 22] have shown that there are phonological
patterns which are correlated with gender. Similar
patterns have been found in French [18], Urdu [8]
and Cantonese [21]. Some of the patterns from En-

glish and French can be found in Table 1.

Table 1: A selection of phonological patterns cor-
related with gender in French (FR) and English
(EN) given names [18]

Factor Lang Pattern
Number
of Syllables

EN,
FR

Female names have more
syllables than male names

Final
Syllable

EN,
FR

Female names end in an
open syllable more often

Back Vowels EN,
FR

Male names have more
back vowels

Sonorant
Consonants

EN,
FR

Female names have more
(/l/,/m/,/n/)

Stress
Placement

EN Female names have more
non-initial stress

Nasal
Vowels

FR Male names have more
nasal vowels

Previous studies showed that some of the sound-
gender connections are productively extended to
novel or nonce names; for example, in the creation of
nonce names, as Sutton [19] found in a corpus anal-
ysis of American super hero names, or in determin-
ing the gender of an unfamiliar name. Experimental
work on English by Cassidy et al. [3] and MacAuley
et al. [7] has shown effects of stress pattern, number
of syllables, final sound type and presence of a final
syllabic nasal (more common in male names [7]) in
assigning gender to nonce names. Furthermore, Cas-
sidy et al. [3] also found that phonologically typical
real names were more likely to be assigned the “cor-
rect” gender than phonologically atypical names.
While these studies suggest that phonological pat-

terns are available for speakers to use, they only look
at patterns native to English and, thus, do not ad-
dress the potentially cross-linguistic nature of some
of these patterns or the degree of language specificity
at which they are encoded.
In the current study, native English speakers pro-

vide ratings for howmale or female they think nonce
names are. While addressing the issue of the avail-
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ability of the phonology-gender patterns for speaker
use, it expands upon previous studies by looking at
more phonological factors (see Table 1), including
factors that are common to French and English, a
factor found in English but not French and a fac-
tor found in French but not English. Addition-
ally, speakers will hear nonce names spoken by both
French and English speakers. These changes are
designed to address the question of the language-
specificity of English speakers’ knowledge of sound-
gender correlation. If these patterns are encoded at
language-nonspecific level, speakers should be able
to make use of them regardless of speaker language
and extend them to non-native patterns.

2. METHOD

2.1. Participants

27 monolingual North American English speakers
over 18 years of age with normal speech, hearing and
vision completed the online experiment. Participants
were recruited online and received a $5 Amazon.ca
gift card as compensation. 9 participants were ex-
cluded from the analysis due to technical errors (2),
failure to complete the experiment properly (1), fail-
ure to meet the language requirements (2) or failure
to discriminate nasal and non-nasal vowels (4).

2.2. Stimuli

40 target stimuli were created which consisted of
20 minimal pairs of nonce names whose members
differed from each other in terms of one of six tar-
get factors: number of syllables (4), final syllable
type (4), presence of a back vowel (4), presence of
a sonorant consonant (4), stress placement (2) and
presence of a nasal vowel (2). These factors cover a
range of types of phonological phenomena including
word length, weight, vowel quality and consonant
type. The language specific factors (stress place-
ment, presence of a nasal vowel) were selected be-
cause they were not phonologically possible in the
other language. See Table 1 for a description of how
these factors pattern according to gender.
20 non-word CVCV sequences consisting of

sounds found in both French and English were se-
lected as the base of each minimal pair. Each se-
quence was modified by one of the phonological fac-
tors to create an alternate that was either male or
female biased. Female-biased alternants were cre-
ated for number of syllables (CVCV Õ CV[və]CV),
consonant type (CV[s,z,b,f]V Õ CV[l]C) and stress
placement (ˈCVCV Õ CVˈCV). Male-biased alter-
nants were created for final syllable type (CVCV

Õ CVCV[v]), presence of a back vowel (C[–back
V]CV Õ C[+back V]CV) and presence of a nasal
vowel (CVCV Õ CṼCV). In each pair, the unmod-
ified alternant was considered to be biased in the
opposite direction of the modified alternant (e.g.
for number of syllables, CVCV is male biased and
CV[və]CV is female biased). /v/ and /ə/ were se-
lected for insertion because they are neutral in terms
of gender bias.
The target stimuli were divided into two groups,

one to represent English names and the other, French
names. Target stimuli were divided equally across
language and phonological factor, meaning four
pairs were created for each factor common to both
French and English and two pairs for the language-
specific factors. 8 additional CVCV sequences were
selected to serve as training items. These were di-
vided into two groups, such that there were 4 training
items for each language.

2.2.1. Stimulus Recording and Preparation

The stimuli were recorded by two phonetically
trained female linguists who were native speakers
of Canadian English and Canadian French, respec-
tively. Stimuli were recorded using a Sound Devices
722 digital audio recorder and a DPA 4011 unidirec-
tional cardioid microphone. The speakers were pre-
sented with the stimuli corresponding to their native
language in IPA. They were asked to read each stim-
ulus item clearly three times into the microphone.
The stimuli were prepared using Praat [2]. One of

the three recordings were extracted from the audio
file for each word. For each extracted word, approx-
imately 500ms of silence was added before and after
the word and the intensity of the word was adjusted
to 70db. Each of these sounds was then saved as a
wav file and converted to an mp3 file.

2.3. Procedure

The experiment was delivered to participants online
using a script developed using jsPsych [6] and scripts
developed by Hyoung Seok Kwon and Na-Young
Ryu. Participants began by completing a language
background questionnaire to assess their knowledge
of and exposure to French, English and other lan-
guages. This was followed up by the main task,
which was presented to the participant in two blocks
(one for each language), each of which was followed
by an AX discrimination task corresponding to the
language-specific factor for that block (nasal vowel
discrimination for French, stress placement discrim-
ination for English). The order of the two blocks was
counterbalanced across participants.
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Each name gendering task block (Fig. 1) began
with the instructions A new family from Ottawa has
moved in next door. They have two kids: a boy and a
girl. The kids have unusual names and you are try-
ing to figure out what each kid’s name is. You will
hear a name. Rate how male or female you think it
is. Please make sure your headphones are in and
your sound is on. Press next to begin.
Each stimulus item was presented aurally. The

participant heard the target name while an audio
symbol was displayed on the screen. Once the sound
was finished playing, they were presented with the
question: Is this name male or female? and a 6-point
Likert-type scale ranging from “definitely female”
to “definitely male”. Participants rated how male
or female they thought the name was and clicked
“Next” to proceed to the next trial. The first four
items the participant heard were training itemswhich
were presented in a randomized order by participant.
Following this, the participant heard the target items,
which were also randomized by participant.

Figure 1: Name gendering task procedure

3. RESULTS

Ratings were converted to a 6-point scale where
lower numbers (1-3) represented more female names
and higher numbers (4-6) represented more male
names. Overall, Participants rated female biased
names (M = 3.34, SD = 1.17) as more female than
male biased names (M = 3.54, SD = 1.21). This pat-
tern holds for both French names (female: M=3.45,
SD=1.12; male: M=3.72, SD=1.14) and English
names (female: M=3.23, SD=1.21; male: M=3.36,
SD=1.25), although French names were rated as
more male than English names overall.
Female names were also rated more female for

five of the six phonological factors (Fig. 2): num-
ber of syllables (female: M=3.54, SD=1.24; male:
M=3.69, SD=1.12), final syllable type (female:
M=3.22, SD=1.06; male: M=3.32, SD=1.32), pres-
ence of a back vowel (female: M=3.15, SD=1.18;
male: M=3.51, SD=1.21), presence of a round con-

Figure 2: Mean ratings (rating range: 1-6) for
each phonological factor separated by gender bias

sonant (female: M=3.47, SD=1.22; male: M=3.57,
SD=1.25) and presence of a nasal vowel (female:
M=3.58, SD=1.13; male: M=3.89, SD=1.01). For
stress placement, female (M = 3.31, SD = 1.09) and
male (M = 3.31, SD = 1.17) names had the same
mean rating.
A mixed effects linear regression model was built

to assess the effects of phonological gender bias,
speaker language and phonological factor on partici-
pants’ ratings of nonce names. The response variable
was rating. The fixed effects were gender bias (male
or female), phonological factor (the six phonological
factors), language (French and English), and inter-
actions between gender bias and language, and gen-
der bias and phonological factor. Simple coding [20]
was used for gender bias (female = -0.5, male = 0.5),
phonological factor (6 levels) and language (English
= -0.5, French = 0.5). The random factors were ran-
dom intercepts for pair and participant and a random
slope for gender bias by participant.
Themodel was run in R [13] using the lmer() func-

tion from the lme4 package [1]. There are significant
effects of intercept (β = 3.454, t = 21.970, p <0.001)
and gender bias (β = 0.190, t = 2.315, p = 0.0209).
There were no other significant effects. An ANOVA
of the model shows no significant main effects
of phonological factor (F(5, 13)=0.205, p=0.955) or
language(F(1, 13)=0.751, p=0.402) and no significant
effects of the interactions between gender bias and
phonological factor (F(5, 676)=0.332, p=0.894) and
gender bias and language (F(1, 676)=0.313, p=0.576).
Model comparison by likelihood ratio test using

the anova() function in R [13] was used to compare
themodel described above to a trimmed-downmodel
with the same random effects, but with gender bias as
the only fixed effect. The results indicate that there
is no significant difference between the two models,
thus the larger model does not give a significantly
better fit than the trimmed-down one. The trimmed-
down model can, therefore, be considered an appro-
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priate fit for the data.
The trimmed down model has significant effects

of intercept (β = 3.440, t = 24.582, p <0.001) and
gender bias (β = 0.197, t = 2.542, p = 0.0113). The
significant effect of intercept indicates that ratings
were, on average, more male than female. The posi-
tive coefficient for gender bias indicates that a male
gender bias results in a more male rating.

4. DISCUSSION

The results indicate that gender bias, but not phono-
logical factor or speaker language has a significant
effect on participant rating of the gender of nonce
names. These results pattern in the expected direc-
tion, with female-biased names receiving more fe-
male ratings than male-biased names. The results
also indicate that there are no significant differences
in the interaction between gender bias and phono-
logical factor or speaker language, meaning ratings
patterned the same way regardless of variance in lan-
guage or factor.
Overall, these results suggest that speakers may

have productive knowledge of these phonological
patterns which they can make use of to assign gender
to names. This confirms the findings of previous ex-
perimental work in which speakers used phonolog-
ical patterns to assign gender to nonce and real En-
glish names [3, 7]. It also expands on this research,
finding that speakers are able to use segmental, and
not just suprasegmental, information to assign gen-
der to nonce names.
Furthermore, the fact that the English and French

language results pattern similarly, including the
nasal vowel factor, which is only available in French,
indicates that speakers may be able to apply the pat-
terns to novel situations. This suggests that this
sound-gender correlation may be available to speak-
ers in a more abstract, language-nonspecific way. It
is not clear, however, how speakers acquired these
patterns. The fact that the French results pattern with
the English ones allows for the possibility that the
patterns are learned by a method other than exposure
to a specific language. Rather, some of the correla-
tionsmay have an iconic, universal basis [10, 11] and
speakers’ knowledge of these correlations may be
independent of language-specific experience. How-
ever, as most of the factors are the same across lan-
guages, there is not sufficient evidence to support
this hypothesis over the alternative that the patterns
are learned from exposure to English or French.
The behaviour of participants on the presence of

a nasal vowel factor is particularly interesting as
this pattern is not present in English. One pos-

sible interpretation for this is that this is a cross-
linguistic pattern which is available to all speakers;
however, more research into the correlation between
nasal vowels and gender in additional languageswith
phonemic nasal vowels would be necessary to con-
firm this. Another is that, despite being monolingual
speakers, the participants, who are primarily Cana-
dian, have had sufficient exposure to French to have
learned this pattern. Testing an unfamiliar pattern
from a language which participants have no expo-
sure to could address this issue.
A final possibility is that participants were extend-

ing their knowledge of the relationship between syl-
lable structure and gender in English to these names.
Corpus analyses of English names [17, 18] indicate
that male names have more closed syllables than
female names. Some abstract analyses of French
phonology (such as [12]) consider nasal vowel fi-
nal syllables to be closed. Thus, changing an oral
vowel to a nasal vowel, as was done for the nasal
vowel stimuli, resulted in an initial closed syllable,
which increased the proportion of closed syllables
in the name, effectively making these names more
male according to a phonological factor found in
English. However, English doesn’t have phonemic
nasal vowels, so this would involve extending the
syllable structure pattern to novel items. This pos-
sibility could be further addressed by testing partic-
ipants on nonce word pairs in which a nasal vowel-
final syllable alternates with a consonant-final sylla-
ble. Since these would both have the same syllable
type, there should be no difference in rating if par-
ticipants are extending the syllable structure pattern.

5. CONCLUSION

Corpus analyses have shown that there are phonolog-
ical patterns correlated with gender in given names
[4, 7, 8, 16, 17, 18, 22, 21]. Experimental results
suggest these are available to speakers for use in as-
signing gender to unfamiliar names [3, 7]. The cur-
rent study finds that speakers are able, not only to use
these patterns to determine gender in names in their
native language, but also to extend them to names in
a non-native language. Furthermore, speakers were
able to make use of a non-native language pattern,
either because the pattern is cross-linguistic or be-
cause they were able to extend patterns from their
native language to a novel situation. Speakers’ abil-
ity to extend these patterns to novel situations sug-
gests they are available in a language-nonspecific
way. Future research should further explore the na-
ture of the availability of phonology-gender patterns
for speaker use.
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