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Abstract

Acoustic Contributions to Perception of Female Sexual Orientation and Gender
Performance

Purpose: The current study investigates whether the perception of female sexual

orientation is based in perception of gender performance, acoustic cues, and/or personal
characteristics. Societal mindset towards the gay, lesbian, and bisexual community has
changed rapidly in recent years, providing sociolinguistics and phoneticians a unique
opportunity to observe the formation of a speech style as well as better understand the
corresponding stereotypes. Methods: The speech of a primary female speaker and four
female foil speakers were acoustically altered to create six experimental stimuli
conditions based on previously researched acoustic correlates of lesbian speech (i.e., FO,
F1, F2). Listeners then rated the speaker’s gender performance and sexual orientation
among other scales. Results: Altering FO and F1/F2 (in individual vowels and across the
sentence) in isolation and in combination had no effect on the perception of sexual
orientation. Alterations did affect the perception of gender performance, with FO being
the most influential variable. Gender performance and sexual orientation were not found
to be correlated. Conclusion: Sexual orientation and gender performance are distinct
constructs; this suggests that an LB speech style is not simply based on male norms as
would be implied by the gender inversion theory, but rather is a more unique stylistic
choice. Listeners’ did not change their perceptions of the speaker’s sexual orientation
even as their perceptions of gender performance morphed, implying that women are able
to perform their gender in both masculine and feminine ways, at least to some degree,

without the perception of their sexual orientation changing.
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Introduction

The social mindset towards the gay, lesbian and bisexual (GLB) community has
evolved rapidly in recent years; what was once deemed a mental illness in the early 1970s
is now more accepted as human variation (Brambilla, Carnaghi, & Ravenna, 2011; Lee &
Crawford, 2007; Nicolas, 1990; Munson, 2011). It is logical to study sexual orientation
the same as other variants such as sex or age (Munson, 2011; Nicolas, 1990). Munson
(2011) proposes that changes in societal views of sexual orientation may provide
opportunities to better understand the influence of “social-level change on linguistic
variation” (pp. 27). Geiger, Harwood, and Hummert (2006) also suggest that
understanding and identifying stereotypes is important in order to address homophobia.

Sexual orientation is historically difficult to study for a variety of reasons. The
population is stigmatized and sometimes invisible, making recruitment difficult (Lee &
Crawford, 2007). Sexual orientation relies on self-identification which cannot be verified,
and may change (i.e. someone who is not yet ‘out’) (Smyth, Jacobs, & Rogers, 2003).
Sexual orientation is often described as a social construct, making it difficult to define
(Butler, 1999). It is typically given as a binary, but in reality it may be more fluid
(Nicolas, 1990). The aforementioned attitudes and complications result in minimized
research.

The study of GLB speech has mainly relied on two methodologies: acoustic
properties of self-identified gay speakers compared to self-identified straight speakers,
and the identification of the acoustic correlates of perceived sexual orientation by a group
of listeners. Due to the problematic inherent assumptions of these methodologies, of
which will later be discussed, this study will use an alternative methodology to study
underlying acoustic properties of speech contributing to perception of sexual orientation,

specifically the perception of female sexual orientation.

Nomenclature

Due to high degree of stereotypes and homophobia still present today, it is
important for nomenclature to be discussed (Herek, 2007). The community being studied
in this paper will be referred to as GLB for gay, lesbian, and bisexual as suggested by the

Gay and Lesbian Alliance against Defamation (2011). The term “straight” will be used



for those who are attracted to the opposite sex as is the practice in previous papers on this
topic (Munson, 2007; Munson, 2011) and suggested by the University of California-Los

Angeles’ LGBT resource center.

Origins of GLB Speech

There are two main theories regarding the origins of GLB speech and why they
are used. The first theory posits that sexual orientation is a result of a biological
predisposition, resulting in a distinct GLB speech style, possibly for the purpose of
attracting a sexual partner (Rieger, 2010). Contradictory evidence includes GLB speakers
who do not use GLB speech and GLB speakers who manipulate their use of GLB speech
dependent on the situation (Podesva, 2011). In order to test such a theory, it would
require following a sample of children from birth to adolescence, with a large enough
sample size that a significant portion of participants would experience gender fluidity in
childhood and later on identify as something other than straight. This methodology is not
within the scope of the current study, so this theory will not be a research focus.

The second, and most popularly believed theory, regards GLB speech as a learned
speech style acquired anywhere from childhood to adulthood. There are two possibilities
as to how the style developed. The first aligns with the gender inversion theory (Kite &
Deaux, 1987), suggesting that GLB speakers are attempting to emulate the opposite sex.
An alternate possibility, which will be referred to as the “unique style theory,” suggests
that GLB are imitating other speakers who identify as GLB, indicating a more selective
and complex acquisition process. Munson (2011) suggests that since some studies found
adults may imitate people they identify with or admire, children may learn GLB speech
styles in such a manner.

The gender inversion theory’s strongest evidence are children who appear to use a
GLB speech style. Proponents argue that it is unlikely that children who develop a GLB
speech style early on have the access to GLB role models, though they do have access to
members of the opposite sex in which to emulate. If this theory is true, GLB speech styles
should display LB speech shifting towards male norms and gay male speech shifting
towards female norms (such as FO and formants lowering and raising, respectively). It

also suggests that the perception of sexual orientation and gender performance (i.e. how



masculine or feminine a person sounds) should be more or less identical constructs, as a
person who identifies as lesbian/bisexual should be perceived as a masculine woman and
vice versa.

In opposition to the gender inversion theory, the unique style theory purports that
GLB speech has unique qualities that are diverse and specific only to this particular
group, that they are not attempting to emulate a different population (i.e. the opposite
sex). Using unique stylistic speech to convey group identity is not a new concept and
several studies provide evidence that it is a common practice. Eckert (2012) describes this
as an active process of social differentiation and identification and as an essential part of
language evolution. Silverstein (2003) discusses a natural “indexical order” in which as
groups become more salient, they form certain linguistic features. One, or some, of these
features then reach a turning point in which it becomes a way to index group inclusion.
Often this feature may be reinforced or exaggerated by outside members and becomes a
societal stereotype.

If the unique style theory is true, GLB speech styles should display unique
individual phonemic or segmental changes rather than FO or whole scale formant changes
towards the opposite sex’s norms. A distinctive speech style illustrates that GLB speech
is socially constructed and used as a means of conveying identity (Munson, 2007). This
study will focus on determining if LB speech is more likely to be explained by the gender
inversion or the unique style theory. The following sections on gay and lesbian/bisexual

speech provide evidence for and against these theories.

Gay Male Speech

GLB speech research has largely focused on gay male speech, and provides some
evidence for the existence of a unique gay speech style as listeners are able to discern gay
and straight male voices at above chance levels (Gaudio, 1994; Lineville, 1998; Van
Borsel & Van de Putte, 2014). Men are more likely to be rated as gay when they produce
/s/ with higher-frequency spectral peaks and a longer duration (Lineville, 1998, Smyth et
al, 2003), have longer voice onset times in stop consonants, use light /l/ as opposed to
dark /l/, (Smyth et al, 2003), and when they are perceived to have a “lisp” (Van Borsel &

Van de Putte, 2014). In a comparison of speech production of self-identified gay and



straight men, gay men have greater overall vowel space dispersion (i.e. hyperarticulation)
(Pierrehumbert, Bent, Munson, Bradlow, & Bailey, 2004; Smyth et al, 2003), front vowel
space dispersion and higher first formant (F1), and a more negatively skewed production
of /s/ (Munson, et al., McDonald, DeBoe and White, 2006), and a higher incidence of
“lisping” than straight men (VVan Borsel et al., 2009). However, there is also evidence that
gay male speech styles are mediated by the situation; Podesva (2011) found that the self-
identified gay speaker in his study was apt to change the degree to which he used a gay
speech style (referenced in terms of how back or front his vowels were) depending on his

audience and the situation.

Previous research starts to build a picture of gay male speech with clear patterns
emerging such as hyperarticulation and some frequency differences in the pronunciation
of /s/. Gay male speech also appears to be situation dependent (Podesva, 2011), which
provides reason to believe this speech style is more of a unique stylistic choice and exists
not necessarily as a universal, but for some participants in the community who choose to
use it. However, this body of research cannot be generalized to LB speech, just as other
male voice or speech norms would not be applied to females. LB speech should not be
assumed to have similar speech patterns nor even a similar timeline of development as

gay male speech, and requires its own body of research.
Lesbian/bisexual Speech

There is a paucity of research on LB speech as compared to gay male speech and
patterns are few and inconclusive. However, there is evidence of a LB speech style, or at
least of a “lesbian-dar” (i.e. the ability to correctly predict the sexual orientation of a
woman who identifies as a lesbian). Previous studies provide evidence that people, some
more so than others, can identify a lesbian from a voice recording. Carahaly (2000)
supports the notion of a distinctive LB speech style. When 80 listeners identified the
sexual orientation of 40 speakers (split evenly between gay men, straight men, lesbian
women and straight women) based on audio recordings of conversations with same-sex
conversation partners, they identified lesbian speakers beyond chance level. However,
this was primarily due to the high accuracy rate of gay listeners. Munson et al. (2006) had

40 listeners rate the speech of 11 LB and 11 straight women on a Likert scale indicating



sexual orientation, and also found that listeners discerned LB speakers from straight
speakers at higher than chance levels. The basis of accurate judgment, however, remains
unclear. As with study of gay speech, researchers examine production differences
between self-identified straight and LB speakers in addition to studying the basis of
listener perceptions. Presumably, these align to fully describe and verify the populations’

speech, or at least a speech style option for them.
Vowel Space

LB speech research regarding vowel space aligns with the unique stylistic theory,
though there is some discrepancy as to how it functions as an acoustic cue. Munson et al.
(2006) used regression analysis to explore the basis of the perceptual accuracy of
listeners’ in his study. Listeners were most likely to rate a speaker as LB when she had
lower F1 for front vowels, lower F2 for back vowels, or an overall contracted vowel
space. He also studied the speech production of 11 LB and 11 straight women and found
that LB participants produced /e/ (a front vowel) with lower F1 and /ou/ (a back vowel)
with lower F2 than straight participants, though there was no significant vowel space
expansion. There was no evidence that FO was utilized as an indexical marker in
perception. Pierrehumbert et al. (2004) reported articulatory differences between self-
identified lesbian/bisexual and straight women that correspond to Munson et al.’s
perceptual analysis. Compared to 16 straight women, the vowel spaces of 32 LB women
were expanded, primarily due to producing back vowels (/a/ and /u/) with lower F1 & F2.
Though vowel-specific formant shifts do move towards male norms, this is still

contraindicative of the gender inversion theory as it is only in specific vowels.
Pitch and Intonation.

Research in relation to pitch and intonation provide mixed support for the gender
inversion theory. Waskler (2001) analyzed the spontaneous speech of 12 lesbian and 12
straight women and did not find significant pitch or pitch width differences as a function
of sexual orientation. However, unlike Waskler (2001) and Munson et al. (2006), Camp
(2009) and Van Borsel, Vandaele, & Corthals (2013) found results indicating that lesbian
women produce speech with lower fundamental frequency than straight women;

however, findings regarding pitch variation are mixed. Van Borsel et al. (2013) measured
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the average pitch and pitch variation (as measured by the sum of the absolute value of all
FO changes between the 5" and 95" percentile, divided by total number of utterances) of
female speakers during read speech. The 35 self-identified lesbian speakers read with

significantly lower and less varied pitch than the 64 straight speakers.

Camp (2009) also analyzed the average pitch and pitch range (i.e. the difference
between minimum and maximum pitch for each utterance) of the conversational speech
of 12 Japanese self-identified lesbians and seven self-identified straight speakers. She
found that lesbian women produced speech with lower fundamental frequency than
straight women. Lesbian women had greater within group variability than straight
women, though all straight participants had fundamental frequencies above the mean for
lesbian speakers. It should be noted that a lesbian speaker with the highest fundamental
frequency across all participants was excluded in the analysis because she was viewed as

an outlier. Differences in pitch variation were not significant.

Camp (2009) found FO to be a factor in the perception of sexual orientation as
well. She completed a perception study in which she altered the pitch height and width of
ten different utterances (including spontaneous and read speech) of a Japanese female
speaker. Camp created three conditions: one condition with pitch height decreased by
three semitones, one unaltered condition, and one condition with pitch height increased
by three semitones. She also manipulated pitch width by increasing both the peaks and
valleys of the intonation pattern by 75% to create a wide sample, and decreasing the
difference between the pitch point and mean FO by 75% to create a narrow sample.
Participants listened to the stimuli and rated it on a five different Likert scales: straight-
lesbian, calm- emotional, masculine-feminine, less attractive- more attractive and less
assertive-more assertive. The lower the pitch and the narrower the contour, the more
likely the stimuli were perceived as lesbian sounding. Contour width had a larger impact
on the male listeners’ perceptions than the females’. The discrepancy between
conclusions about FO in Camp (2009) and other studies may be due to socio-cultural and
phonetic differences in American English and Japanese, or the very large degree of FO
change used in Camp (2009).



As demonstrated by the previous studies, the current state of research consists of
many small, unreplicated effects not adequately confirmed through empirical study. LB
speech may be conveyed through a lowering of FO and lowering of first and second
formants of specific vowels. Yet, contradictory results regarding FO as a factor of LB
speech and the limited replication of findings regarding vowel-specific formant changes
leave researchers with an ambiguous conception of LB speech. Some LB speech patterns
are evident but not as salient as gay male speech patterns. While gay male speech is more
easily accepted as a unique stylistic choice, findings indicating that LB women have, or
are perceived to have, lower FO as compared to straight women leaves open the
possibility that LB women, unlike gay men, have based their speech style on
characteristics of the opposite gender (i.e. gender inversion theory) rather than
developing a unique style. The following section further discusses the relationship of
sexual orientation and gender performance and how that relates back to these two

theories.

Gender Performance and Sexual Orientation

Researchers purport that a strong correlation between the gender performance and
sexual orientation ratings of a speaker’s voice gives support to the gender inversion
theory, as it implies a masculine woman to be lesbian/bisexual, and a feminine woman to
be straight, and vice versa for men. These scales are strongly or moderately correlated
for men (Munson, 2007; Smyth et al. 2003, Gaudio, 1994, Levon, 2006); however, they
are not identical as there is not a wholescale shift towards female norms (Smyth et al.,
2003, Munson, 2007).

Munson (2007) found that the constructs differed for both male and female
speech, as the acoustic variables that predicted the two measures were not identical. FO
was more strongly related to femininity ratings than sexual orientation ratings while F1
was more strongly related to sexual orientation ratings than femininity ratings.
Furthermore, segmental composition affected femininity judgments but not sexual
orientation, as listeners rated women as less-feminine sounding when the stimuli
contained sibilant fricatives, though this difference was subtle. Despite this distinction,
the constructs were highly related: over 75% of the variance in perceived sexual

orientation could be accounted for by perceived femininity.
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Munson (2007) found the relationship between sexual orientation and gender
perceptions to be stronger for women than for men. This indicates that listeners may
perceive a speaker as LB if her speech sounds less feminine. He suggests LB speech may
resemble straight male speech more than gay speech resembles straight female speech.
His findings might also reflect an unfamiliarity with LB speech styles, as compared to
gay speech styles perpetuated in the mainstream media. Despite minimal and
contradictory evidence from studies of speech production that LB speech is similar to
male speech, in brief interviews with 20 straight college students (10 females, 10 males),
many listeners adhered to the gender inversion theory (Ficus, 2011). When further
questioned as to how sexual orientation is presented acoustically, the students described
their perception of gay speech (i.e. emphasized articulation, “lisping”), but were unable to
give specific linguistic cues that indicate a lesbian identity. As a result, Ficus (2011)

proposes that LB speech may be “flat, unimaginable and simply unimagined” (pp. 1).

Mediating Characteristics

It is also possible that the findings of accurate judgments of a speakers’ sexual
orientation are confounded. Alternative explanations for the phenomenon of “lesbian-
dar” exist. It is possible that listeners may not be attuned to specific cues that indicate
sexual orientation, but rather to acoustic correlates of other qualities that listeners
associate with sexual orientation. For example, Munson (2007) found that speech clarity
and perceived height predicted perceived sexual orientation for women. Munson
proposes that clear speech and height may be more perceptible than sexual orientation,
and that listeners may base their judgments of sexual orientation off of these more
distinct qualities.

Levon (2006) suggests that the perception of gender performance and sexual
orientation are ideologically linked to personality characteristics. He found that gender
performance and sexual orientation judgments for male speech each correlated to the
same personality traits. Both straightness and masculinity correlated with aloofness and
messiness, while gayness and femininity correlated with friendliness and neatness.
Further research into these correlations could provide insight to the sociolinguistic

perception of sexual orientation, gender performance, and the relationship between the



two. Munson (2007) also suggest that perception may be mediated by the beliefs/attitudes
of the listeners themselves as has been the case in studies of speech in relation to race
(Christy, 2010). The current study investigates whether the perception of female sexual
orientation is based in perception of gender performance, acoustic cues, and/or personal

characteristics.

Methodology Considerations

Levon (2006) and Cameron and Kulick (2003) declared an inherent problem with
the methodology previously used in the research of GLB speech. The analysis of speech
production by self-identified gay and lesbian/bisexual people is dependent upon a
socially constructed binary that is static and not representative of sexual orientation fluid.
This methodology assumes a homogeneity among sexual orientation groups which is not
supported by research, especially when the concept has such an individualistic meaning.
Eckert (2002) discusses that a social identity such as ‘gay’ may be adopted even when its
social application isn’t fully representative simply because it is an understood and
accepted category.

Some studies avoided the problem of self-identification by separating speakers
based on judgments made by listeners (Lineville, 1998; Munson et al. 2006; Munson,
2007; Van Borsel & Van de Putte, 2013). This methodology does not seek to define GLB
speech, but rather its perception. This is an improved methodology, but it is still not ideal
as it relies on researchers accurately identifying the cues listeners used to identify sexual
orientation. This is problematic because a listener may use any number or combinations

of acoustic cues to make their judgements.

Levon (2006) asserts that listeners may use multiple auditory cues to identify
sexual orientation, some of which may be perceived in clusters or only in certain
contexts. A number of studies found that acoustic cues are interpreted differently based
on the combinations or the context in which they are presented. For example, Hillenbrand
and Clark (2009) altered FO and formants together and in isolation to examine each
variables’ contribution to binary sex discrimination. Researchers shifted FO and formants

of a male speaker towards female norms in both isolation and in combination to create



four conditions. They then completed the same process for a female speaker, moving FO
and formants towards male norms, again creating four conditions. When scaling FO and
formants, researchers utilized the average ratio of adult female and male fundamental
frequencies (1.7041) and formant frequencies (1.168) based off of findings in Peterson
and Barney (1952). Listeners then judged the stimuli to be spoken by a man or a woman
and provided their confidence level with each rating. Listeners’ perception of binary
speaker sex altered in 82% of presentations in which formants and FO were altered in
combination. However, there was minimal to no change with either variable in isolation,
though judgment of sex was influenced by altering FO (19%) more than altering formants
(12%). FO and formants in concert appear to much have stronger influence on sex

determination than in isolation.

In addition to the possibility of acoustic features being observed in tandem, a
feature may also be utilized in the perception and categorization of one speaker, but
negated by another feature in a different speaker. Campbell-Kibler (2011) found that /s/
fronting functioned differently depending on the stylistic package in which it took part
for male speakers. At times, /s/ fronting indicated “gayness” and “effeminacy,” and at
other times indicated speech impediments and lowered competence. She concluded that
acoustic cues might have a stable relationship in most settings, but the relationship may

change for certain speakers or in combination with other cues.

Hillenbrand and Clark (2009) and Campbell-Kibler assert that determining an
indexical marker for a group may be too complicated for how it has been previously
studied. Acoustic cues may only have function in a specific acoustic combination or
context. This makes it difficult to identify salient acoustic features that may affect
perception post-hoc. Levon (2006) proposes a methodology similar to Hillenbrand and
Clark (2009): presumed acoustic correlates should be manipulated in isolation and in
combination to address the aforementioned methodology limitations. This methodology
avoids the assumption of homogeneity and the need to define LB speaking styles using
post-hoc analyses. It provides a more systematic and orthogonal way to examine if and
how certain linguistic variables can affect perception.

10



Present Study

Previous research provides a groundwork for the study of LB speech, as it
identifies a few characteristics that listeners attend to when making judgments about a
speaker’s sexual orientation. However, supplementary research is needed to resolve
inconsistencies, and examine the effects of individual and controlled combinations of
acoustic variables on perception of sexual orientation of female speakers.

Decreased F1 and F2 appear to be the most distinctive acoustic features of speech
perceived as lesbian (Munson et al. 2006). However, the statistics used to identify these
characteristics relied on post-hoc analysis. Additionally, it is not clear whether decreased
fundamental frequency is an acoustic clue to perception of LB speech (Camp, 2009;
Munson et al. 2006). Another potential variable for study could be pitch range. However,
only one study, Camp (2009), has found empirical evidence that pitch range may impact
perception. This contradicts both Munson et al. (2006) and (Waskler, 2001). Since other
correlates (FO and F1/F2) have stronger evidence, pitch range was not a focus of the
current study.

Furthermore, previous findings that acoustic clues are restricted to particular
vowels, rather than all phonemes, are clear indications of a unique style rather than
wholesale shift toward male norms, but these findings have not been replicated or
compared directly.

The current study aims to systematically investigate how digitally altering FO
and F1, F2 (both in individual vowels and across an entire sentence) affect the perception
of a female speaker’s sexual orientation and gender performance. It aims to answer the

following questions using an orthogonal design:

1) Does altering FO and first and second formants, either in concert or isolation,
affect the perception of female speakers across sexual orientation or gender

performance (i.e. femininity judgments)?

2) Does altering F1 and F2 of only vowels have a different effect on perception than

altering F1 and F2 across the entire sentence?

3) Are sexual orientation ratings correlated with gender performance ratings?

11



4) Do perceived personality/height ratings contribute to perceptions of sexual
orientation (straight/lesbian/bisexual) or gender performance (masculine/

feminine)?

This study was designed to resolve contradictory findings in LB speech research,
determine if acoustic cues function in more complex acoustic combinations using an
orthogonal design, and to test gender inversion and unique style theories of LB speech

origins.

If listeners’ perception of sexual orientation is predicted by FO or wholescale
formant changes, it may provide limited evidence for the gender inversion theory, as it
would be a shift towards male norms but is at most only two variables. If listeners’
perception of sexual orientation is affected by altering formants in vowels only, it would

support the unique style theory, as it represents a unique change apart from male norms.

If gender performance and sexual orientation ratings are correlated and/or found
to change similarly in response to acoustic changes toward male norms, then the study
would find evidence for the gender inversion theory. However, if they are not correlated
or are demonstrated to be distinct, it is unlikely that an LB speech style includes, let alone

is based on, salient male speech characteristics.

Correlations with other measures will inform Levon’s (2006) idea that
perception of sexual orientation is linked to ideological constructs and Munson et al.
(2006) proposing that listeners may be basing their perceptions of sexual orientation on
other perceptual features. If there are correlations between the personality/height scales
and sexual orientation, the current study would support these explanations.

It is hypothesized that listeners’ perception of sexual orientation will be affected
by altering formants in vowels in isolation or in concert with fundamental frequency. It is
also hypothesized listeners’ perception of gender performance will be affected by altering
FO in isolation or in concert with formants. Lastly, it is hypothesized that gender
performance and sexual orientation ratings will be correlated but found to have different

acoustic and personal characteristic predictors.
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Methods

Participants

Sixty-four participants with self-reported normal hearing were recruited through
university classes, flyers, and word of mouth. They were paid $20.00 for their
participation, which lasted approximately one hour. Forty-five of those participants were
reliable as determined by criteria listed below. The median age of participants, 23
females and 22 males, was 21 years (see Table 1). This study was approved by the
Institutional Review Board at The George Washington University.

Stimuli

A primary speaker, who authors of the current study deemed to sound feminine
and straight, recorded a two-sentence passage loaded with vowels /ouv/ /¢/, /a/, [ul: *Julian
and Todd met at the dock to go on the pontoon boat and water tube. Judy went along to
crew, but only rode on the deck, watching them go over every wave.” Researchers
digitally altered this sentence to create five additional experimental stimuli conditions
that varied based on previously researched acoustic correlates of lesbian speech (i.e.
fundamental frequency and first and second formants). Condition A consisted of
unaltered original speech. Condition B consisted of the original sample with FO lowered.
Stimulus C consisted of the original passage with the F1/F2 of the entire passage
lowered. Stimulus D consisted of the original passage with lowered formant frequencies
across FO, F1, and F2 for the entire passage. Stimulus E consisted of the original passage
with lowered F1/F2 in vowels /ouv/ /¢/, /a/, lul only. Stimulus F consisted of the original
passage with FO lowered across the entire passage and F1/F2 lowered again in only in the
aforementioned vowels. The conditions are depicted in Table 2; unaltered values of
condition A can be seen in Table 3.

The study included foils based on four other speakers in order to prevent listeners
from making judgments that are unintentionally compliant with what they think the study
is targeting (i.e., if listeners recognize that they hear the same speaker with higher and
lower FO, they may assume the desired result and rate her accordingly). The study also
utilized foils to prevent the identification of altered/unnatural speech, as a single
unaltered passage may not be as apparent in a field of 18 as compared to a field of six.

13



Two of the four foil samples were synthesized as in condition C (F1 & F2 lowered across
the entire sentence) and condition E (F1 & F2 lowered for the above indicated vowels)
and the remaining two were synthesized in condition D (F1, F2, and FO lowered across
the entire sentence) and in condition F (F1 & F2 lowered for only vowels, in addition to
FO lowered across the entire utterance). Three practice stimuli were created by altering
the speech samples of three research assistants in condition B (i.e., only FO was lowered).
A total of 21 stimuli were created: six samples based on the primary speaker, eight
samples based on four foil speakers, four foil samples repeated for calculating inter-rater
reliability, and three practice samples.

In order to create the aforementioned stimuli, the study utilized Analysis and
Synthesis Lab (ASL), a KayPENTAX- Computerized Speech Lab program. Speech
samples were recorded directly into the ASL program. Each measure, FO, F1, and F2,
were then scaled by 10% to create the respective conditions. For conditions E and F, in
which vowels were only altered in isolation as opposed to the entire sentence, vowels
were first isolated in PRAAT computer program (Boersma & Weenink, 2005) in order to
better identify the vowel boundaries and to ensure accurate modification in ASL. Once
the vowel was isolated in ASL using the boundaries identified in PRAAT, the same
procedure of scaling the acoustic characteristics of the vowel by 10% in each measure

was utilized.

Procedure

After providing informed consent, listeners were seated at a personal computer
with headphones and presented with three practice stimuli and then 18 experimental
stimuli. Listeners were assigned to one of two groups and presented with the
experimental stimuli in a split-half order to account for potential practice or fatigue
effects from presentation. Participants were required to listen to the stimulus in its
entirety and had the option to repeat it as many times as desired. Following each
stimulus, listeners rated speakers on six affective scales (Table 4).

Following the voice samples, participants verbally completed a post-test
questionnaire in regards to the criteria they used to make judgments as well as the

qualities they associate with speech of gay, lesbian, and bisexual people. They were also
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asked to list any stereotypes they were aware of for GLB speech. Demographic
information and percentage of exposure to the GLB community was also gathered.
Lastly, participants took a Sexuality Implicit Association Test (SIAT) through Harvard’s
Project Implicit (Greenwald, Banaji, & Nosek, 2011) to gauge their attitudes towards the
GLB community. This score, in addition to their demographic information and exposure
to the LGBTQ community, was collected to provide insight as to whether perception was

mediated by experience and/or attitudes towards sexual orientation.

ANALYSIS
Reliability

Four of the foils were repeated to assess the intra-rater reliability of the listeners’
perceptual judgments. If listeners had greater than an average difference of 1 (i.e., 20% of
the 1-5 scale) between ratings across the four repeated foils in either their sexual
orientation or gender performance judgments, they were reported as unreliable and
removed from the data set. A breakdown of reliable participants can be seen in Table 1.
Descriptive Statistics

Descriptive data, including means and standard deviations, were calculated across
all conditions for both sexual orientation and gender performance.
Inferential Statistics

A preliminary analysis using Spearman correlation and regression analysis was
run to determine if either listeners’ sexual orientation or gender were influential to the
other. A General Linear Model analysis was then run to determine if listener sex, listener
self-rating of sexual orientation, ally status, SIAT score, and the stimulus condition
contributed significantly to a model predicting auditory-perception of gender
performance. Another General Linear Model analysis was run with an outcome measure
of sexual orientation. Based on these results, a repeated measures analysis of covariance
(ANCOVA) was run to assess the differences between conditions with the confirmed
covariates.

Correlational analysis (Pearson correlation) was also used to determine the

relationship between the perceived personality/height ratings in relation to sexuality and

gender performance. across conditions.
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Results
Descriptive statistics

Means and standard deviations of ratings were calculated for each condition for
both sexual orientation and gender performance. Mean ratings of sexual orientation
revealed no distinct pattern and were very similar (i.e. close to 3.0). Condition C (n = 45,
m=2.72,SD = 1.195) and F (n = 45, m = 3.30, SD = 1.11) had the lowest (most
“straight” sounding) and highest (most “lesbian” sounding) ratings, respectively (Table 5,
Figure 1). Ratings of gender performance varied by condition and demonstrated an
overall pattern of ratings lowering from the unaltered condition (i.e. moving towards the
“masculine” end point) in conditions for which FO was decreased. Mean ratings of gender
performance also decreased as F1 and F2 were lowered; however, ratings were more

impacted by changes in FO (Table 6, Figure 2).

Preliminary Analysis

The Spearman correlation between ratings of sexual orientation and gender
performance was 0.176. In addition, a regression analysis revealed adjusted R-squared
was .02, meaning one of these variables explains only 2% variability in the other

variable. Therefore, these variables of listener’s perceptions were analyzed separately.

Perceptions of Sexual Orientation

A General Linear Model analysis determined that two variables contributed
significantly to a model predicting auditory-perception of sexual orientation (F (9, 248) =
2.963, p = 0.002, Adjusted R-squared = 0.06431): listener’s self-rating (1-9) of sexual
orientation (p = 0.0002) and ally status (p = 0.002). Listener’s sex (p = .62) and SIAT

score (p =.95) and the stimulus condition (all p>.09) did not contribute significantly.

A repeated measures ANCOVA was conducted to assess the differences between
conditions with listener’s sex, listener’s self-rating of sexual orientation, and ally status as
covariates. Mauchly’s test indicated that sphericity had been violated, x? (14) = 24.069, p
=.045; therefore, degrees of freedom were corrected using Huynh-Feldt estimates of

sphericity (e = .958). Perceptions of speakers’ gender performance were significantly
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different for the conditions (F (4.79) = 1.491, p = .197, partial eta squared =.035;
observed power = .505). There were no significant interactions between condition and
listener sex (F (4.79) = .643, p = .661, partial eta squared =.015; observed power =.226),
self-rating of sexual orientation (F (4.790) = .378, p = .856, partial eta squared = .009;
observed power = .145) nor ally status (F (4.790) = .431, p = .819, partial eta squared
=.010; observed power =.160).

Wicoxon tests (alphas adjusted .05/15 = .0033 to control false discovery rate)
revealed that none of the conditions were significantly different from any other condition
(all p >.02).

Perceptions of Gender Performance

A General Linear Model analysis was used to determine that the following
variables significantly contributed to a model predicting auditory-perception of gender
performance (F (9, 248) = 9.372, p=2.988e-12, Adjusted R-squared = 0.2267): Listener’s
sex (p = .02), listener’s self-rating (1-9) of gender performance (p = 1.88e-05), ally status
(p = .03), and the stimulus condition (all p<.01). Listener’s SIAT score did not contribute

significantly (p=.15).

A repeated measures ANCOVA was conducted to assess the differences between
conditions with listener’s sex, listener’s self-rating of sexual orientation, and ally status as
covariates. Mauchly’s test indicated that sphericity had been violated, x? (14) = 30.617, p
=.006; therefore, degrees of freedom were corrected using Huynh-Feldt estimates of
sphericity (e = .934). Perceptions of speakers’ gender performance were significantly
different for the conditions (F (4.672) = 6.911, p = .000, partial eta squared =.144;
observed power = .997). There was a significant interaction between condition and
listener sex (F (4.672) = 2.658, p = .027, partial eta squared =.061; observed power =
.782), but not between condition and self-rating of sexual orientation (F (4.672) = .678, p
=.631, partial eta squared = .016; observed power = .235) nor between condition and ally
status (F (4.672) = .315, p =.893, partial eta squared =.008; observed power =.126).
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Wilcoxon tests (alphas adjusted .05/15 = .0033 to control false discovery rate)
revealed that the only paired comparisons of conditions that had statistically significant
differences for gender performance were: AB (W = 1638, p = 1.32e-07), AC (W = 1387,
p =.001), AD (W = 1669, p = 2.79¢e-08), AF (W = 1462, p =.000), BE (W =610, p=
.001), and DE (W =610, p = .001). The unaltered speech (condition A) had the highest
rating (i.e., most female), and the speech with only the F1/F2 vowels lowered (condition
E) had the second highest. Conditions with lowered FO (B, D, F) were the three lowest-

rated (i.e., most male) conditions.

Correlation Analysis

Correlation analyses were completed to examine relationships between sexual
orientation and variables proposed to be associated with it by gender inversion theory
(i.e. gender performance), and alternative explanations for accurate perception of female
sexual orientation (height, neatness, clarity, friendliness). Using ratings of the unaltered
speech (condition A), no variables correlated with ratings of sexual orientation; only
neatness and clarity were moderately correlated, r (45) = .48, p = .001. The remaining
correlations can be seen in Table 7.

Qualitative Analysis of Exit Interview

Researchers coded exit interview questions into categories to better understand
listeners’ viewpoints and knowledge around GLB speech. Participants were asked if it
was possible to determine sexual orientation from voice and answers were coded into
“yes,” “no,” or “maybe.” They were also asked how they determined sexual orientation
ratings in the study; answers were coded as including or not including references to
gender performance or pitch. Lastly, they were asked what stereotypes, if any, they
subscribed to. These answers were coded into three categories: no stereotype provided, a
stereotype that was something other than pitch or gender performance provided, and any
reference to pitch or gender performance. Two researchers independently coded the exit

interview and were above 90% reliable for all reported measures.
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When asked if it was possible to determine sexual orientation of men or women
from speech alone, 58% (26 out of 45) of participants said it was not, 24% (11 out of 45)
said it was maybe possible, and 18% (8 out of 45) said it was possible. Researchers also
analyzed the number and type of responses provided when participants were asked to list
stereotypes for both gay male and LB speech. Eighteen percent (8 out of 45) of
participants said they did not know of any stereotypes about LB speech while all
participants (45 out of 45) provided at least one stereotype about gay male speech. While
76% (34 out of 45) of participants identified a low pitch or a masculine voice as
stereotypes for LB speech, 91% (41 out of 45) identified a high pitch or a feminine voice
as stereotypes for gay male voice. When participants were asked how they determined
sexuality in their own ratings during this study, 60% reported that they utilized gender

performance (i.e. how masculine or feminine the voice sounded) and pitch.

Discussion

The findings of this paper align with Munson (2007) and support the theory that
female sexual orientation and gender performance are not identical constructs. Altering
FO and F1/F2 in whichever combination did not affect perception of sexual orientation,
but did affect perception of gender performance. Thus, LB speech is not simply based on
male norms, as would be suggested by gender inversion theory. If they were identical or
even very similar constructs, it would be expected that a significant change in the ratings
on one scale would mirror the other. The fact that the perceptions of gender performance
and sexual orientation were not correlated provides further evidence against the gender
inversion theory’s position that an LB speech style is simply a shift towards male norms.
According to this theory, it would be hypothesized that a listener would rate a speaker as
sounding more lesbian as FO and/or resonance were lowered because these acoustic
features are the most salient features in sex identification in voice (Hillenbrand & Clark,
2009). In other words, a masculine woman should be rated as lesbian. These findings also
support Munson’s (2007) assertion that FO may even be one of the greatest defining
factors between the two constructs as FO was not a significant predictor of variance in

sexual orientation ratings but was for gender performance ratings.
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The lack of overlap between sexual orientation and gender performance scales
suggests a more unigue and selective development process than that of simply imitating
the opposite sex. Munson (2007) suggests that this may support the theory that an LB
speech style, is exactly that- a learned, unique stylistic choice. This study not only
supports, but also strengthens, similar findings in Munson (2007) by not relying on post-
hoc analysis but rather a systematic orthogonal process to assess the unique role that each
acoustic component plays in altering perception. The current study is also unique in that
it used the same listeners to rate each construct, distinct from Munson (2007) in which
different listeners rated each construct. Using the same listeners prevents any differences

due to listener variation or bias.

This distinction in gender performance and sexual orientation also supports
previous research that that women have more flexibility in the performance of their
gender than men (Lakoff, 1975). Listeners’ did not change their perceptions of the
speaker’s sexual orientation even as their perceptions of gender performance morphed,
implying that women are able to perform their gender in both masculine and feminine
ways, at least to some degree, without the perception of their sexual orientation changing.
This is supported by O’Neill and O’Reilly (2011) who found that women who had
masculine characteristics but also demonstrated feminine characteristics depending on the
social situation were one and half times as likely to get a promotion in the workplace
compared to women who only exhibited feminine characteristics. They were also three
times as likely as compared to women who displayed only masculine characteristics,
indicating that this gender performance flexibility is a desired quality in women. This
flexibility may be one of the contributing factors as to why defining what a LB speech

style is or what it is perceived to be is particularly challenging.

Though the current study was able to cast serious doubt on the basis of leshian-
dar (i.e., gender inversion, particular acoustic changes, associated personal
characteristics) it still does not answer the question of what it is. However, it is possible
that this is such a difficult query for researchers to answer because this group is only in
the earlier stages of Silverstein (2003)’s aforementioned indexical process. A unique
stylistic choice (implied by sexual orientation and gender performance being distinct
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categories) is at the core of indexicality. As previously mentioned, there are different
periods of indexical order, in that the group forms a salient linguistic marker that is
utilized for inclusion purposes, then people outside the group become aware of the
marker, exaggerate it, and then apply it as an identifier for that group. Previous studies
found listeners are able to predict sexual orientation through female voice at above
chance levels (Carahaly, 2000; Munson et al., 2006) which implies that some form of a
salient speech style does exist and has made it to the second stage in which the people
outside of the group are becoming aware. However, it does not appear that these outside
members have yet understood and exaggerated this feature to the point of forming a

stereotype or clear idea of what they are attuning to.

The lack of a definitive stereotype may relate to the evolving acceptance of sexual
orientation. Since lesbian women have historically been “less powerful, more peripheral”
and have had to sacrifice more of their public identity in the name of safety and
acceptance (Moonwomon-Baird, 1997), it is understandable that they would be behind in
the indexical process as compared to gay men who may have more privilege and have
already formed these identity markers. It could also be related to a lack of familiarity with
the LB population. As found in Ficus (2011), the current study also found that
participants identified fewer stereotypes for LB speech than for gay male speech.
Participants also had a tendency to overly rely on personality characteristics, even though
they were asked specifically to provide only stereotypes relating directly to voice/speech.
Characteristics listed for LB women included: stand-offish, angry, aggressive,
commanding, unfriendly, aloof, and, less bubbly. This would give some credence to the
previously mentioned theory proposed by Levon (2006) in which sexuality is linked to
ideological constructs. Two of the mentioned characteristics, aloof and unfriendly, were
tested in the current study and not found to correlate with sexual orientation. Height nor
clarity were found to correlate with any other scale either, so Munson’s (2007) suggestion
that listeners may be picking up on these more easily discernible qualities was not
supported by this study’s data. Despite this lack of findings, listeners’ self-reported

reliance on these other characteristics provides reason for further research in this area.
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When participants did provide LB stereotypes that referred to speech, they
commonly referred to pitch or having a masculine voice as a stereotype of LB speech.
However, an FO lowered by 10% did not have an effect on their perception of sexual
orientation. This contradiction could have occurred for a variety of reasons. The first
possibility relates to the previously mentioned issue of binary categorization (Eckert,
2002; Munson 2007) It is possible that this stereotype evolved as there was no “other”
category for which to place LB speech. If a speaker does not think speech is “feminine”
then the only other option is to say it is “masculine” or its commonly attributed correlate-
“low pitched.” This binary categorization may also be utilized in gay male speech
stereotypes, as femininity and high pitch were cited by over 90% of participants, though
numerous studies failed to find it as a feature of gay male speech (Levon, 2006; Munson
et al, 2006; Pierrehumbert et al, 2004). Camp (2009) and Van Borsel et al., (2013) did
find FO to be a possible correlate for LB speech, but it must be taken into consideration
that both of these studies were completed in Japanese and Dutch, respectively, while all
other research mentioned in the current study was with American English speakers.
Naturally LB speech styles would have formed under very different contexts and would
likely be mediated by different linguistic and acoustic constraints as placed by the nature
of the language in addition to societal influences. According to the theory of LB speech
being a unique style, it is understandable and even expected that there would be cultural

and language differences in LB speech as it would not have universal development.

It is also possible that the variables tested in the current study are indeed factors in
sexual orientation discrimination; this study’s limitations may have obfuscated such

conclusions as discussed in the next section.
Limitations and Future Research

FO was reduced by 10% (approximately 2 semitones) in the current study, which
places the frequency range near the bottom of the range that is typical for female
speakers. It is possible that the current study did not reduce FO enough and that a
potential threshold lies closer to Camp’s (2009) 3 ST lowering, although Camp does not
specify the unaltered and lowered Hz values, so the degree of change necessary to affect
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perception remains unclear. Future studies should have more conditions with incremental

FO changes in order to determine if such a threshold exists.

In regards to the lack of findings in relation to F1/F2 alterations in vowels only,
an explanation may be found in the phonemic make-up of the stimulus sentence. In the
sentence, the only vowels that remained unaltered were in function words or in unstressed
syllables, with the exception of one word (i.e. wave). This was an intentional decision in
order to provide the listener with as many chances as possible to identify LB speech.
However, it is possible that having few unaltered vowels with which to contrast the
altered vowels, made it difficult to perceive those single vowels as altered rather and
contrast them with when the entire sentence was altered (i.e. condition C and D). It’s
possible that listeners need the contrast in order to notice subtle differences. Otherwise
they may perceive the change as if the entire vocal tract was altered, rather than just the
vowels. Future research following this design could include both the F1/F2 alterations
tested in this study and another condition that would highlight the alteration by providing

the altered vowels as indicated by Munson et al. (2006) as well as unaltered other vowels.

It is also possible that the above acoustic variables function in even more complex
or distinct combinations than what was tested in the current study. Considering the results
in this perspective, they do not necessarily contradict the previous studies that found
these features to be the most salient. It may be that they are the strongest features, but
only trigger a change in perception when combined with an acoustic correlate that this
study did not test. Future studies using an orthogonal design could include more acoustic

features and more complex combinations.

Another limitation to the study was the homogenous nature of the listener sample.
Most of the participants were college students in their early 20°s who identified as
straight. Very few participants identified as part of the LGBT community and it’s
possible that these linguistic markers may have affected perception differently with a
more diverse sample. Especially as a previous study (Ficus, 2011) found that gay male
participants were better at predicting sexual orientation of LB speakers, which suggests

that this group has a more salient perception. Future studies should consider including a
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larger percentage of GLB participants in order to determine if there are between group

differences in perception.

Lastly, it is possible that the current study did not use a sensitive enough scale.
Since the study of LB speech has proven to be slightly enigmatic, and possibly still
within the early stages of the indexical process, it is possible a far more sensitive scale
could identify more discrete differences. Future studies could use of a visual analog scale.

One final note is that the acoustic features here were taken from studies from both
different languages and different English dialects. The inherent issues with assuming an
LB speech style would be cross-cultural has already been discussed, but it also might be
problematic to apply a speech style across different dialects of American English.
Munson et al. (2006) and Pierrehumbert et al. (2004) found vowel differences between
LB and straight female speakers in the greater Minneapolis and Chicago areas. Yet,
vowel changes as indexical markers may be particularly tricky as vowels are often the
main carrier of dialectal differences. Podesva (2011) suggests that features of some
dialects may be more compatible, or more easily incorporated into specific gay speech
styles, which would suggest that gay speech styles would look different across different
regions. It might be that particular formant differences within vowels are part of one LB
speech style, or it could be region dependent as to what those vowels and formant
alterations are. A follow up study in which the same stimuli are presented to listeners in

multiple dialectal regions may assess this theory.
Conclusion

Overall, this study added to a growing body of research emphasizing the
flexibility of gender performance in women and provided further evidence in supporting
a distinction between gender performance and sexual orientation. Both contributions
indicate that LB speech is a unique speech style rather than a whole scale shift towards
male norms. Furthermore, LB speech may be in the process of indexical categorization

and provide phoneticians and linguists with opportunity to observe a speech style evolve.
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Tables and Graphics

Table 1
Listener Demographics

(N = 45)

Reliable Listeners

Age in years (M)
Gender N (%)

Male
Female

Sexual Orientation N (%)
Straight

Gay
Bisexual

27

22 (49 %)
23 (51%)

40 (89%)
3 (7%)
2 (4%)

Table 2

Alterations Made Across Experimental Conditions

Condition

FO

F1/F2

mTmMmgooOwm>»

Unaltered
Decreased
Unaltered
Decreased
Unaltered
Decreased

Unaltered

Unaltered

Decreased

Decreased

Decreased for 5 vowels only
Decreased for 5 vowels only

Note: All reductions were made by reducing the original stimuli by 10% in the respective formant.

FO

Table 3
Formants in Unaltered Stimuli (Hz)
Segment Average F1 Average F2
Across Sentence 675 1895
la/ 836 1560
[el 665 2015
lu/ 421 1944
lou/ 538 1349

*k*k
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Table 4
Affective Scales Used by Listeners for Perceptual Judgements

Scales
(1) masculine woman (5)femnine woman
(1) straight woman (5) leshian or bisexual woman
(1) shoter than average (5) taller than average
(1) unclear speech (5)clear speech
(D)friendly (5) aloof
(1) messy (5) neat
Table 5
Mean Ratings for Sexual Orientation
Condition N Mean (SD) Ratings
A 45 3.21 (1.49)
B 45 3.08 (1.25)
C 45 2.72 (1.19)
D 45 3.13 (0.89)
E 45 3.16 (1.15)
F 45 3.30 (1.11)

Note. SD= standard deviation. Scale is (1) straight woman — (5) lesbian or
bisexual woman. Higher rating indicates more lesbian.

Table 6

Mean Ratings for Gender Performance

Condition N Mean (SD) Ratings
A 45 4,51 (0.69)

B 45 3.30 (1.12)

C 45 3.89 (0.98)

D 45 3.43 (0.85)

E 45 4.08 (0.84)

F 45 3.87 (0.81)

Note. SD= standard deviation. Scale is (1) masculine woman — (5) feminine
woman. Higher rating indicates more feminine.
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w

Sexual Orientation Ratings
N

A B c D E F

Stimuli Condition

Figure 1: Average Listener Rating of Sexual Orientation across Conditions
Note: A rating of “1” indicates “straight woman” and a rating of “5” indicates
“lesbian or bisexual woman”

A B C D E F

Stimuli Condition

w

Gender Perfromance Ratings
N

Figure 2 Average Listener Rating of Gender Performance across Conditions
Note: A rating of “1” indicates “masculine woman” and a rating of “5” indicates
“feminine woman”
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Table 7

Intercorrelations Between Perceptual Scales in Condition A

Sexual Gender Height Clarity Friendliness
Orientation
Listeners = 45

Sexual - .102 .075 112 -.056
Orientation
Gender - .258 142 -.140

Neatness

113

127

Note: **correlation is significant at the .001 level (2-tailed)
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