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Abstract. Mandarin lacks grammatical gender, but gender meanings can still be
conveyed through lexical stereotypes. This study examines how native Mandarin
listeners socially evaluate gendered adjective-noun combinations in speech across
various personality dimensions, and whether such evaluations are influenced by voice
gender and by the disclosed AI nature of the voice. Seventy-seven native Mandarin
speakers listened to sentences containing different gendered adjectivenoun combina-
tions, produced in AI-generated female and male voices, and rated the speakers on
friendliness, trustworthiness, fluency, openness, and education level. Results showed
that gender-congruent combinations were rated more positively than incongruent
ones, with the strongest penalty found when female-typical adjectives modified
masculine nouns. Female-typical adjectives were also evaluated more favorably in
a female voice. Explicit disclosure that the voice were AI-generated did not signif-
icantly affect listener ratings, but voices perceived as human were evaluated more
positively than those perceived as artificial. These findings provide empirical evi-
dence that, in a language without grammatical gender, social evaluation of gendered
language can be shaped by lexical gender stereotypes, paralinguistic voice cues, and
perceived humanness.
Keywords. gendered language, gender stereotypes, social evaluation, Mandarin
Chinese, adjective-noun combinations, voice gender, AI-generated speech

1. Introduction. Language carries rich social information such as gender but how gender is ex-
pressed varies across languages. As Corbett (1991) notes, gender may be expressed through both
grammatical and semantic systems. In many Indo-European languages, gender is morphologi-
cally encoded and overtly marked on the surface form of words. For instance, in Spanish, gram-
matical gender distinguishes feminine or masculine nouns, as in machacho ‘boy’ vs. machacha
‘girl’, and nieto ‘grandson’ vs. nieta ‘granddaughter’. The suffix ‘-o’ typically occurs when the
word refers to ‘male’, while the meaning ‘female’ appears with the suffix ‘-a’. In this sense, dif-
ferent morphemes represent different gender meanings (Falk 1978). Because gender is repeatedly
and straightforwardly signaled through morphology, it becomes noticeable on the part of listeners
when gender agreement is violated. For instance, when a speaker produces a gender mismatch,
such as El faro es luminosa y alto ‘The (m) lighthouse (m) is bright (f) and high’– native listeners
can easily tell that the sentence is ungrammatical and that the speaker is linguistically incompe-
tent in this language (Barber et al. 2004; Roulet-Amiot & Jakubowicz 2006).

However, unlike inflectional languages, Mandarin Chinese does not encode gender through
grammatical morphology or agreement, but primarily through lexical semantics (Farris 1988).
This makes gender expression less transparent and more difficult to localize in any single formal
marker. In Mandarin, gender is conveyed through explicit lexical meanings like kinship terms,
as well as through implicit social associations carried by occupational nouns and descriptive ad-
jectives (Chao 1956; Zhu & Liu 2020; Jiao & Luo 2021; Su et al. 2021). Since Mandarin adjec-
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tives are grammatically free to modify any noun, the distributional patterns that emerge in usage
reflect social expectations instead of syntactic constraints. For example, the combination such
as piàoliàng de bàba ‘beautiful father’ is well-formed in grammar, even though it departs from
conventional gender expectations, as the adjective piàoliàng typically modifies a feminine none
instead of a masculine one. Mandarin listeners perceive such expressions as socially atypical or
stereotypically incongruent rather than as morphological violations. This raises the question of
whether listeners treat these gender-incongruent combinations as a signal of reduced speaker
competence or as socially marked departures from conventional gender expectations. While
previous studies has documented gendered associations in Mandarin adjectives and nouns, it re-
mains unclear how such combinations affect listeners social evaluations of the speaker. There-
fore, the primary goal of this study is to examine how native Mandarin listeners socially evaluate
adjective-noun combinations that vary in gender congruence.

However, in spoken language, this evaluation is unlikely depend on lexical content alone, be-
cause listeners also infer social information from the speaker’s voice. Voice gender is among the
most salient of these paralinguistic cues. Listeners perceive speaker gender from acoustic proper-
ties of the voice rapidly and with high accuracy (Zimman 2018), and this perception shapes social
judgments that go beyond the propositional content of what is said (Ko et al. 2009). How listen-
ers evaluate a gender-incongruent adjective-noun combination may therefore depend not only on
the lexical mismatch itself but on whether the voice producing it is perceived as male or female.
More recently, the increasing use of Artificial Intelligence (AI)-generated text-to-speech (TTS)
voices in everyday contexts raises a further issue. Whether listeners know that a voice is artifi-
cially generated or perceive it to be artificial may itself shape how they evaluate the speaker. Prior
work suggested that social evaluations of TTS voices across different trait dimensions are driven
primarily by how human-like the voice sounds rather than by explicit knowledge of its origin
(Lilley et al. 2025; Cohn & Zellou 2020), but whether this dissociation between perception and
knowledge holds in the context of gendered language evaluation has not been tested. Thus, we
extended our investigation to examine whether listeners’ evaluations of gendered adjective-noun
combinations are modulated by voice gender and the disclosed AI nature of the voice.

In this context, the present study examines how native Mandarin listeners perceive and so-
cially evaluate gendered adjective-noun combinations in use. In an evaluation experiment, par-
ticipants heard auditory sentences containing different gendered adjective-noun combinations
spoken in AI-generated female and male voices, either with or without disclosure of the nature
of the voice (human vs. AI), and rated the voice along different personality traits. The study is
guided by three research questions:

RQ1. How do native Mandarin listeners socially evaluated gender-congruent and gender-
incongruent adjective-noun combinations across personality dimensions?

RQ2. Does the voice gender modulate listeners’ evaluations of these adjective-noun combi-
nations?

RQ3. Does explicit disclosure that a voice is AI-generated affect listeners’ evaluations?

2. Background.

2.1. GENDER ENCODING IN MANDARIN. Gender is encoded differently across languages,
sometimes through grammatical systems and sometimes through semantic ones (Corbett 1991).
In languages with grammatical gender, such as Spanish and Russian, gender is overtly marked
on nouns and their agreeing elements, including adjectives, verbs, and personal pronouns. In
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Russian, for instance, the adjective novyj ‘new’ appears as novyj dom ‘new house’ (masculine),
novaja gazeta ‘new newspaper’ (feminine), or novoe taksi ‘new taxi’ (neuter), depending on
the noun it modifies. Because such systems encode gender repeatedly and overtly, violations of
agreement are immediately perceptible to native listeners and can be taken as evidence of lan-
guage incompetence and social inappropriateness (Barber et al. 2004; Roulet-Amiot & Jakubow-
icz 2006). However, Mandarin Chinese does not encode gender through grammatical agree-
ment or inflectional morphology in the same way. Instead, gender in Mandarin is often expressed
through lexical meaning and social association. As Farris (1988) argued, Chinese exhibits a covert
gender system in which gender emerges through patterned relations, contextual interpretation,
and socially shared meaning. Thus, gender in Mandarin is better understood as a semantic and
sociocultural category than as a grammatical one.

Within Mandarin, lexical gender can be expressed both explicitly and implicitly. Some nouns
encode gender directly as part of their semantic content. For example, kinship terms such as
māma ‘mother’ and bàba ‘father’ denote biological sex directly, and the third-person pronouns
tā ‘she’ and tā ‘he’ refer to different genders, but they are phonetically identical and are distin-
guished only in writing (Chao 1956). Other nouns, however, are gender-neutral on the surface
but carry covert masculine or feminine associations through cultural convention. Farris (1988)
illustrated this with yı̄shēng ‘doctor, which does not overtly mark masculine gender, yet it de-
faults to a male referent, such that intended feminine reference requires the nv̌ ‘female’ prefix,
yielding nv̌ yı̄shēng ‘female doctor’. The feminine is the marked case, and the masculine serves
as the generic, especially when used with occupational nouns. Su et al. (2021) provided corpus
evidence for this pattern by tracking the frequency of gendered modifiers before 63 occupational
terms in People’s Daily from 1946 to 2018. They found that nv̌ yı̄shēng ‘female doctor’ is com-
mon, while nán yı̄shēng ‘male doctor’ is unattested. By contrast, nán bǎomǔ ‘male nanny’ ap-
pears regularly, whereas nv̌ bǎomǔ ‘female nanny’ barely occurs. Similar default feminine asso-
ciations have also been noted for occupations such as hùshi ‘nurse’, kèfú ‘customer service’ and
wénmı̀ ‘secretary’ (Jiang et al. 2023).

In addition to nouns, adjectives also implies masculine or feminine. Zhu & Liu (2020) asked
participants to score 466 adjectives in terms of whether they were likely to describe males or fe-
males and found gender skewness in adjective meanings. Adjectives such as piàoliàng ‘beautiful’
and róuruò ‘delicate’ are associated with women, whereas adjectives such as shuàiqı̀ ‘handsome’
and zhuāngshı̀ ‘sturdy’ are associated with men. Using word embeddings, Li et al. (2022) further
showed that Chinese adjectives reflect mainstream social judgments, with men more strongly as-
sociated with action and rationality and women with appearance and emotionality. Jiao & Luo
(2021) similarly argued that gender stereotypes are conveyed through adjective choices and that
repeated associations between an adjective and a particular gender can help sustain social stereo-
types over time. When such items co-occur, they create expectations about which adjective-noun
combinations are socially typical or atypical. Parallel evidence from English corpora points in
the same direction. Adjectives such as curvy and pretty collocate strongly with female-denoting
nouns, while adjectives such as burly and muscular collocate strongly with male-denoting nouns
(Pearce 2008; Caldas-Coulthard & Moon 2010). These findings trigger our curiosity about how
people perceive gender adjective-noun combinations today, especially when such combinations
align with or depart from conventional gender expectations.
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2.2. SOCIAL EVALUATION OF GENDERED LANGUAGE. Gendered adjective-noun combina-
tions do not merely reflect how men and women are perceived; they may also evoke expectations
about how they should be. Gender stereotypes originate in the social roles that men and women
typically occupy, and the traits associated with each gender come to be seen as typical and ap-
propriate (Eagly & Karau 2002). Prentice & Carranza (2002) formalized this distinction between
descriptive stereotypes, which capture what members of a group are like, and prescriptive stereo-
types, which specify what they ought to be like. Violations of prescriptive norms carry negative
social evaluation, but violations of descriptive expectations do not. Rudman et al. (2012) tested
this asymmetry by asking participants to rate gender-stereotyped trait combinations on desirabil-
ity. Gender-congruent combinations such as ambitious men and likeable women received consis-
tently higher ratings than incongruent ones, such as aggressive women or emotional men. This
pattern holds even when the trait itself is positively valued in other contexts. Specifically, ambi-
tious is generally desirable, but an ambitious woman is evaluated less favorably than an ambitious
man because the combination violates prescriptive expectations about femininity.

The penalties for norm violation are not symmetric across genders. As precarious man-
hood theory proposes, unlike femininity, masculinity is often seen as a social status that must
be continually demonstrated rather than taken for granted, which is why threats to it tend to trig-
ger stronger reactions by men (Vandello & Bosson 2013). Bosson et al. (2022) provided further
cross-cultural evidence for this asymmetry: proscriptions against male weakness appear near-
universal across 62 countries, even as prescriptions about desirable male traits vary. Overall,
masculine norm violations are treated more harshly than feminine ones. Given this asymmetry,
a further question is whether different types of gender-incongruent adjective-noun combinations
may not be evaluated in the same way.

Meanwhile, any such asymmetry in Mandarin cannot be assumed to be fixed, because the
gender meanings linked to adjectives, nouns and even the interpretation of particular referents
are themselves socially shaped and open to change. In contemporary Chinese society, women’s
participation in education, the labor force, and public life has expanded substantially over re-
cent decades (Yang 2020; Ji et al. 2017), and the gender associations of occupational nouns have
shifted accordingly (Su et al. 2021). However, such changes do not eliminate implicit gender
bias. Using a dictation survey, Dong et al. (2023) examined how Mandarin speakers interpreted
the referent of the epicene pronoun tā, a form that is not distinguished by gender in speech but
is distinguished in writing. They found that referent interpretation remained strongly shaped by
male-as-norm expectations and social stereotypes, and that these results varied across listener
groups by gender and age. This suggests that gendered expectations in Mandarin are neither ab-
sent nor fixed, but remain active, socially mediated, and variable across contexts and populations.
If such expectations already influence the interpretation of an underspecified referent, they are
likely to matter even more when speakers hear adjectives that explicitly describe personality or
social traits. Crucially, research on personality-trait adjectives further finds that gendered adjec-
tives distribute differently across evaluative domains in corpus data. Drawing on the Big Five
model, Motschenbacher & Roivainen (2020) classify personality adjectives into five categories:
extraversion, agreeableness, conscientiousness, neuroticism, and intellect/openness. They further
found that gender-consistent and cross-gender usages coexist across trait domains, indicating that
the relationship between these adjectives and gender cannot be adequately explained by a single
stereotype. This point motivates our study to explore whether gendered adjective-noun combina-
tions whose social meanings are subject to change invite differentiated social evaluations.
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2.3. VOICE GENDER AND AI-GENERATED SPEECH. In spoken language, an utterance carries
not only what is said but information about who is saying it. Prior research has treated the voice
as a salient cue to gender perception and has highlighted the role of both acoustic properties and
sociocultural practice in shaping how voices are gendered (Zimman 2018). Importantly, such
perception can shape social judgments independently of propositional content. Ko et al. (2009)
found that female voice influences ratings of competence and warmth even when individuating
information about the speaker is available, suggesting that paralinguistic cues operate alongside
lexical content rather than being overridden by it. These effects are not limited to the voice in iso-
lation. If voice gender shapes social evaluation independently of what is said, then the alignment
or misalignment between voice gender and the gendered content of an utterance may itself modu-
late listener judgments. Thus, how listeners evaluate a gender-incongruent adjective-noun combi-
nation may depend not only on the lexical mismatch itself but on whether the voice producing it
is perceived as male or female.

With the rapid development of speech synthesis technology, AI-generated text-to-speech
voices have been increasingly common in everyday life. Beyond the voice gender, researchers
have also begun to examine how such voices are perceived by listeners. Early work showed that
neural TTS voices are rated as more human-like, natural, likeable, and familiar than earlier con-
catenative systems, suggesting that listeners’ responses to synthesized speech are closely tied to
perceived naturalness (Cohn & Zellou 2020). More recent research has extended this line of in-
quiry from general language attitudes to social evaluation. For example, Lilley et al. (2025) found
that listeners attribute a range of social characteristics to TTS voices, including solidarity-related
traits such as friendliness and honesty and status-related traits such as intelligence and wealth,
indicating that social evaluation of synthetic voices is multidimensional rather than unitary. Re-
latedly, more robotic-sounding voices tended to receive less favorable evaluations across these
dimensions (Lilley et al. 2025). Recent work on synthetic voice attractiveness further suggests
that although listeners are often fooled into identifying TTS voices as human, synthetic voices are
still rated as less attractive and less socially appealing overall, even as they increasingly approxi-
mate human voices in perception (Bruder et al. 2025).

As artificial voices become more naturalistic, listeners are more likely to encounter speech
whose origin, whether human or AI-generated, is not always transparent. One issue that has
drawn particular attention is the distinction between knowing that a voice is artificial and per-
ceiving it as artificial. Reeves & Nass (1996) argued that people respond to mediated voices as
they would to real people, regardless of what they consciously know about the medium. Nass &
Moon (2000) provided further experimental evidence that social responses to computers and syn-
thetic agents are driven primarily by perceptual cues rather than by reflective knowledge about
the source. Consistent with this framework, Lilley et al. (2025) showed that labeling a voice as
human or as a device influences some behavioral responses but not others, pointing to a dissoci-
ation between declarative knowledge and perceptual experience. If this dissociation extends to
gendered language evaluation, then the effect of AI voice disclosure on listener judgments may
depend not on whether listeners have been informed of a voice’s origin but on whether they inde-
pendently perceive it as artificial. The present study examines this possibility.

3. Methods. The goal of this experiment is to investigate how native Mandarin listeners evaluate
gendered adjective-noun combinations along various social dimensions and whether such evalu-
ations are modulated by the gender of the speaker voice. Specifically, we ask whether the gender
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typicality of adjective-noun combinations, that is, whether the adjective’s gender associations
align with or violate the gender implied by the noun, influences listeners’ judgment of speaker
personality across dimensions such as friendliness, trustworthiness, fluency, open-mindedness,
and education level. We further examine how voice gender interacts with adjective-noun gender
typicality in shaping listeners’ social evaluations, and whether knowing that the voice was AI-
generated altered listeners’ evaluations.

3.1. DESIGN. The experiment employed a mixed factorial design. In the within-subjects por-
tion, the stimuli consisted of declarative sentences with adjective-noun combinations. The criti-
cal items were manipulated across three factors: adjective gender typicality (female-typical and
male-typical), noun gender (feminine and masculine), and voice gender (female and male), yield-
ing a 2×2×2 repeated-measures design. In the between-subjects portion, AI-generated voice dis-
closure was manipulated. Participants were randomly assigned either to an AI-informed group, in
which they were explicitly told that the voice was AI-generated, or to an uninformed group, in
which no such disclosure was provided.

3.2. MATERIALS. The stimuli comprised 16 critical declarative sentences, each including an
adjective-noun combination. To create these adjective-noun combinations, two types of adjectives
were selected: 1) female-typical adjectives, which co-occur primarily with feminine nouns (e.g.,
wǔmèi ‘sultry’, wēnwǎn ‘gentle’), and 2) male-typical adjectives, which co-occur primarily with
masculine nouns (e.g., yı̄ngjùn ‘handsome’, gāngjiàn ‘sturdy’). Apart from the adjectives, the
nouns used in the experiment were drawn from two gender categories: feminine nouns and mas-
culine nouns. Feminine nouns included occupational and kinship terms conventionally associated
with female referents (e.g., hùshi ‘nurse’, āyı́ ‘aunt’, bǎomǔ ‘nanny’). Masculine nouns included
occupational and kinship terms conventionally associated with male referents (e.g., yı̄shēng ‘doc-
tor’, shūshu ‘uncle’, bǎoān ‘security guard’).

Each critical sentence followed a uniform syntactic structure: a gender-neutral proper name
subject, followed by a copula, a numeral classifier, and an adjective-noun combination marked
by the modification particle DE (attributive marker). Common human classifiers, such as yı̄wèi,
yı̄mı́ng, and yı̄gè, all translatable as ‘one person’, were used consistently across stimuli to avoid
classifier reduplication. In Mandarin, personal names are often perceived as gendered by virtue of
the characters used (e.g., juān is typically associated with female names, while qiáng with male
names). Thus, names with no identifiable gender associations were chosen to prevent participants
from inferring the gender of the subject in a given sentence from the auditory stimulus alone.
Example stimuli are provided in Table 1.

In addition to the 16 critical items, 16 filler sentences were constructed using various sen-
tence structures with non-adjectival modifiers or non-human noun combinations to keep the task
diverse and unpredictable. The full stimulus set thus comprised 32 sentences.

All sentences were converted to audio using a Microsoft server-based TTS system 1. Audio
files were produced in 16 kHz, 16-bit, mono PCM WAV format. Two AI voices were used: a fe-
male voice generated using the model Xiao Chen, labeled by the provider as a ‘young female’
voice, and a male voice generated using the model Yun Yi, labeled as a ‘young male’ voice. Two
native speakers of Mandarin further confirmed that both voices were representative of prototyp-
ical female and male vocal characteristics in Mandarin. Finally, 32 sentences were rendered in
1 Text To Speech, a web-based text-to-speech platform used to generate the audio stimuli for this study, accessed
March 30, 2026, https://www.text-to-speech.cn/.

6

https://www.text-to-speech.cn/


Sentence Adjective gender Noun gender
Chén Xı̄ng shı̀ yı́ wèi wūmèi de āyı́.
‘Chen Xing is a sultry aunt.’ Female-typical Feminine
Féng Nán shı̀ yı́wèi xiánhuı̀ de jiùjiu.
‘Feng Nan is a virtuous uncle.’ Female-typical Masculine
Wáng Nuè shı̀ yı̀mı́ng yı̄ngjùn de yı̄shēng.
‘Wang Nuo is a handsome doctor.’ Male-typical Masculine
Wú Qı́ shı̀ yı́wèi shuàiqı̀ de yòushı̄.
‘Wu Qi is a handsome preschool teacher.’ Male-typical Feminine

Table 1. Example stimulus sentences classified by adjective gender and noun gender

both voices.

3.3. PARTICIPANTS. A total of 77 native Mandarin Chinese speakers participated in this exper-
iment (45 female, 31 male, 1 participant did not report gender). All participants were recruited
from mainland China and were compensated with RMB 5 for their time. Their ages ranged from
21 to 35, and their education backgrounds ranged from bachelor’s to doctoral level. No one re-
ported any hearing deficit at the time of participation.

Participants were randomly assigned to one of two between-subjects conditions differing
in AI-generated voice disclosure: an AI-informed group (N = 48; 27 female, 21 male) in which
participants were explicitly told that the voices they would hear were AI-generated, and an unin-
formed group (N = 29; 18 female, 10 male, 1 did not report gender) in which no such disclosure
was provided.

3.4. PROCEDURE. The evaluation task was implemented online via Qualtrics and conducted
entirely in Mandarin Chinese. Before the task started, participants provided informed consent.
The between-subjects manipulation of AI disclosure was separated at the instruction stage. In the
AI-informed condition, participants were explicitly told that the sentences they would hear were
AI-generated. In the uninformed condition, participants were told nothing. After the rating task,
they were additionally asked to indicate whether they believed the voice they heard was female
or male and whether they thought the recordings were produced by a human speaker or gener-
ated by AI. Except for this difference, all instructions and task steps were identical across the two
conditions.

During the evaluation task. Participants heard the 32 audios (in a randomized order) and
rated the voice on five social-personality dimensions (friendliness, trustworthiness, fluency, open-
mindedness, and education level) using a 5-point Likert scale (1 = very unfriendly, 5 = very friendly).
These dimensions were selected based on a norming study in which five individuals provided
judgments about people who either used or were described by the gender-incongruent adjective-
noun combinations.

After the evaluation task, participants reported their age, gender, and education level in a
demographic questionnaire. Participants in the uninformed condition were additionally asked to
indicate (a) whether they perceived the voice they heard as female or male, and (b) whether they
believed the recordings were produced by a human or generated by AI. It took participants 10
minutes on average to complete the entire experiment.
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4. Analysis and Results. All ratings were normalized within each participant. Because ex-
ploratory analysis showed that rating patterns were broadly similar across the five personality
dimensions, we computed a composite evaluation score for each trial by averaging the five per-
sonality ratings. The higher the ratings, the more positive the evaluations were. This mean score
was used as the dependent variable in a linear mixed-effects regression model, fitted with the
lme4 package (version 1.1-36; Bates et al. 2015). Plots were created using ggplot2 (version 3.5.1;
Wickham 2016) in R Statistical environment version 4.4.3 R Core Team 2013). Fixed effects of
this model included adjective gender, noun gender, voice gender, their three-way interaction and
the between-subject AI disclosure condition (AI-informed vs. uninformed). Participant age, gen-
der, and education level were added as covariates. Random intercepts were specified for partici-
pants and stimuli to account for repeated measurements across listeners and items. All categori-
cal predictors were sum-coded so that model coefficients reflect deviations from the grand mean.

To examine whether this overall pattern varied across traits, we also inspected the ratings for
each five personality dimensions separately.

4.1. ADJECTIVE-NOUN GENDER AND VOICE GENDER. Figure 1 shows the mean ratings across
various adjective-noun gender combinations, separated by voice gender. As can be seen, under
the female-voice condition, sentences containing gender-congruent adjective-noun combina-
tions (i.e., female-typical adjectives with feminine nouns, male-typical adjectives with mascu-
line nouns) received higher ratings than those containing gender-atypical combinations (i.e.,
female-typical adjectives with masculine nouns, male-typical adjectives with feminine nouns).
Specifically, feminine nouns were rated even higher when modified by female-typical adjectives
(M = 3.78, SD = 0.89) than by male-typical adjectives (M = 3.53, SD = 0.93), whereas mascu-
line nouns received lower ratings with female-typical adjectives (M = 3.38, SD = 1.00) than with
male-typical adjectives (M = 3.53, SD = 0.96). Under the male-voice condition, however, a some-
what different pattern emerged. Sentences containing male-typical adjectives received relatively
high ratings regardless of noun gender. Feminine nouns were rated more favorably with male-
typical adjectives (M = 3.64, SD = 0.85) than with female-typical adjectives (M = 3.36, SD =
1.03), and a similar advantage for male-typical adjectives was observed for masculine nouns (M
= 3.60, SD = 0.94 vs. M = 3.19, SD = 1.13). Across both voice conditions, there was a consistent
pattern: the combination of female-typical adjectives modifying masculine nouns consistently
received the lowest mean ratings (female voice: M = 3.38; male voice: M = 3.19).

The linear mixed-effects regression model further confirmed these patterns. The results are
summarized in Table 2. Three significant main effects were identified. First, there was a main
effect of adjective gender typicality: overall, sentences containing female-typical adjectives re-
ceived lower ratings than those containing male-typical adjectives (β = −0.07, p < .05), indicat-
ing that ascribing stereotypically feminine traits to a referent (e.g., wēnwán ‘gentle’, wūmèi ‘sul-
try’) led to lower evaluations relative to ascribing stereotypically masculine traits (e.g., yı̄ngjùn
‘handsome’, gāngjiàn ‘sturdy’), holding noun gender and voice gender constant. Second, there
was a main effect of noun gender: sentences with feminine nouns (e.g., hùshi ‘nurse’, bāomû
‘nanny’) received higher ratings than those with masculine nouns (β = 0.08, p < .01), suggest-
ing that referents denoted by feminine-gender nouns were evaluated more positively in general.
Third, there was a main effect of voice gender: sentences delivered in a female AI voice received
higher mean ratings than those delivered in a male AI voice (β = 0.05, p < .05) regardless of
adjectives and nouns. This indicates that listeners prefer a female AI voice to a male AI voice.
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Figure 1. Mean ratings by voice gender, adjective gender, and noun gender

No significant main effects were found for the AI disclosure condition or for participant-level
covariates (age, gender, and education level).

Two significant two-way interactions were identified. There was a significant interaction be-
tween adjective gender and noun gender (β = 0.07, p < .05): gender-typical combinations
were rated highest, while gender-atypical combinations received the lowest ratings. Among atyp-
ical pairings, female-typical adjectives modifying masculine nouns consistently attracted the
lowest evaluations (e.g., Féng Nán shı̀ yı́ wèi xiánhuı̀ de jiùjiu, ‘Feng Nan is a virtuous uncle’;
β = −0.30, p < .0001). Notably, male-typical adjectives modifying feminine nouns (e.g., Zhōu
Yún shı̀ yı́ge cūlu de jiějie, ‘Zhou Yun is a rude sister’) received ratings comparable to gender-
typical male combinations (e.g., yı̄ngjùn de yı̄shēng, ‘handsome doctor’). This asymmetry reflects
an unequal tolerance for gender-crossing: attributing masculine traits to female referents is more
socially acceptable than attributing feminine traits to male referents.

There was also a significant interaction between adjective gender and voice gender (β =
0.10, p < .01): for sentences containing female-typical adjectives, ratings were significantly
higher when produced in a female voice than in a male voice, suggesting that congruence be-
tween adjective gender and voice gender enhances social evaluations. No comparable modulation
by voice gender was found for male-typical adjectives, where ratings were similar across female
and male voices. The three-way interaction among adjective gender, noun gender, and voice gen-
der did not reach statistical significance (β = 0.03, p = .16).

Figure 2 presents the descriptive patterns for each personality dimension separately (friend-
liness, trustworthiness, fluency, open-mindedness, education). The overall pattern was consis-
tent across dimensions, although the magnitude of the differences varied somewhat by these
dimension. Under female-voice conditions, ratings tended to track the gender typicality of the
adjective-noun combination, whereas under male-voice conditions, ratings aligned more closely
with adjective gender alone, with male-typical adjectives receiving higher scores regardless of
noun gender. The differentiation between gender-typical and gender-atypical combinations ap-
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Predictor β SE t p
(Intercept) 3.09 0.24 12.69 < .001 ∗ ∗∗
female-typical adjective −0.07 0.02 −3.26 < .05∗
feminine noun 0.08 0.02 3.40 < .01 ∗ ∗
female voice 0.05 0.02 2.39 < .05∗
AI informed 0.04 0.06 0.68 .50
age [20–25] 0.17 0.17 1.02 .31
age [26–30] −0.14 0.18 −0.77 .45
age [31–35] 0.39 0.31 1.26 .21
gender [female] 0.28 0.23 1.23 .22
gender [male] 0.21 0.22 0.97 .33
undergraduate −0.13 0.15 −0.81 .42
graduate 0.07 0.12 0.61 .54
female-typical adjective × feminine noun 0.07 0.02 3.00 < .05∗
female-typical adjective × female voice 0.10 0.02 4.39 < .01 ∗ ∗
feminine noun × female voice 0.02 0.02 1.05 .33
female-typical adjective × feminine noun × female voice 0.03 0.02 1.54 .16

Table 2. Linear mixed-effects regression results for composite social-evaluation ratings. Model:
ratings ∼ adjective gender × noun gender × voice gender + AI-disclosure + participant age +
participant gender + participant education level + (1 | participant) + (1 | stimulus).

peared strongest for education and fluency, weaker for friendliness and open-mindedness, and
somewhat smaller for trustworthiness.

Figure 2. Evaluation ratings by personality dimension, adjective gender, noun gender, and voice
gender
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4.2. ROLE OF AI DISCLOSURE AND PERCEIVED VOICE ORIGIN. Based on the results shown
in Table 2, the between-subject manipulation of AI disclosure (informed vs. uninformed) did not
yield a statistically significant effect on composite social-evaluation ratings (β = 0.04, p = .50).
We then looked at whether evaluations varied as a function of listeners own perceptual catego-
rization of the voice.

Ratings within the uninformed condition varied depending on how listeners perceived the na-
ture of the voice. We therefore further examined ratings according to whether listeners classified
the voice as human, AI-generated, or were unsure of its origin (Figure 3). Voices that listeners
subjectively classified as human received the highest composite evaluations (β = 0.46, p < .05),
including cases in which the voice was in fact AI-generated but went undetected. By contrast,
voices that listeners independently identified as AI-generated, without having been explicitly in-
formed, received the lowest ratings (β = −0.23), reflecting a substantial penalty associated with
the perceptual detection of artificial voice. Voices for which participants remained uncertain oc-
cupied an intermediate position (β = −0.03). Taken together, these results suggest that listen-
ers’ evaluations depended more on whether a voice was perceived as human or artificial than on
whether its AI origin was explicitly disclosed.

Figure 3. Mean ratings by AI disclosure condition

5. General discussion. This study investigated how native Mandarin listeners socially evalu-
ate the use of declarative sentences including gendered adjective-noun combination and whether
such evaluations are modulated by voice gender and AI voice disclosure. First, we found that
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sentences with gender-congruent adjective-noun combinations were evaluated more favorably
than gender-incongruent ones, with the least favored combination occurring when female-typical
adjectives modify masculine nouns (e.g., Féng Nán shı̀ yı́wèi xiánhuı̀ de jiùjiu. ‘Feng Nan is a
virtuous uncle.’). In addition, listeners overall tended to give more positive ratings when female-
typical adjectives were produced in a female voice. Moreover, explicitly disclosing that a voice
was AI-generated did not significantly affect listener evaluations, whereas listeners’ expectations
about whether the voice was human or artificial did. These findings together suggest that the so-
cial evaluation of adjective-noun combinations in Mandarin is shaped not only by lexical gen-
der stereotypes but also by paralinguistic and perceptual cues. We discuss each of these findings
specifically in the following subsections.

5.1. GENDER CONGRUENCY AND ASYMMETRIC EVALUATIONS. Our results found that gender-
congruent adjective-noun combinations were evaluated more positively than gender-incongruent
ones in spoken Mandarin. This suggests that even in a language without grammatical gender, lis-
teners have implicit knowledge of gender stereotypes that are not overtly marked, and that these
stereotypes can be socially evaluated. This congruence effect is consistent with previous work
showing that Mandarin encodes gender through lexical semantics and distributional associations,
including gendered patterns in role nouns and adjectival descriptions, and that information about
gender stereotypes continues to shape gender inference during language perception (Farris 1988;
Zhu & Liu 2020; Dong et al. 2023).

Importantly, the penalty for gender incongruence was asymmetric, with the lowest ratings
observed when female-typical adjectives modified masculine nouns. However, male-typical ad-
jectives modifying feminine nouns were penalized less strongly and, in some cases, were rated
comparably to gender-congruent masculine combinations. This asymmetry suggests that Man-
darin listeners were not merely responding to linguistic mismatch itself, but were also project-
ing social hierarchies and gender norms onto their evaluations of adjective-noun combinations.
That is, violations of masculine norms incur more social costs than violations of feminine norms.
Listeners therefore seem to evaluate not only whether a combination sounds natural, but also
whether crossing gender norms is socially acceptable. This interpretation aligns with research on
prescriptive gender stereotypes (Prentice & Carranza 2002), which holds that gender stereotypes
function not only descriptively but also prescriptively, as well as with precarious manhood the-
ory, according to which masculinity is a socially tenuous status that requires continual validation
and is more harshly sanctioned when threatened (Vandello & Bosson 2013). A complementary
explanation for the relatively weaker penalty for assigning male-typical descriptions to feminine
referents is the ongoing transformation of gender roles in contemporary Chinese society, where
women’s more active participation in public life has broadened the range of traits that can be so-
cially associated with them.

5.2. THE ROLE OF VOICE GENDER. Beyond the effects of lexical gender, the voice gender also
played a role in shaping listeners’ social evaluations of Mandarin adjective-noun combinations.
Sentences produced in a female voice received higher ratings overall, and female-typical adjec-
tives were evaluated more favorably when they were produced in a female voice than in a male
voice. This indicates that listeners integrate lexical gender information with paralinguistic cues
from the speaker’s voice, and that congruence across adjective gender and voice gender enhances
positive evaluations. In this sense, the social evaluation of these combinations was shaped not
only by what was said, but also by how the gendered qualities of the speaker’s voice aligned with
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the lexical content.
However, the effect of voice gender was not uniform across all conditions, and the three-way

interaction among adjective gender, noun gender, and voice gender was not significant. This in-
dicates that listeners’ evaluations were primarily shaped by the gender meanings of the adjective-
noun combinations, while voice gender only intensified some of these meanings under certain
conditions. That is, voice cues do matter in impression formation, but their effect depends on the
specific semantic and social expectations triggered by the content of the utterance.

5.3. AI-DISCLOSURE AND PERCEIVED HUMANNESS. Finally, our results showed that explicit
disclosure of AI voice origin did not significantly affect listeners social evaluations. However,
ratings decreased when listeners subjectively perceived a voice as AI-generated, whereas voices
that were in fact AI-generated but perceived as human received the most favorable evaluations.
This difference between these two cases lies in whether the voice matched listeners’ expecta-
tions of how it should sound, rather than in disclosure itself. When listeners were told in advance
that a voice was artificial, that information alone did not necessarily change their evaluations if
the voice still sounded natural. By contrast, when listeners spontaneously perceived artificiality,
the voice appears to have violated their default expectation of human-like speech. The resulting
penalty thus seems to follow from perceptual mismatch rather than from explicit knowledge.

This distinction has practical implications for how AI-generated speech is received. If the
evaluative cost follows from violated perceptual expectations rather than from disclosed infor-
mation, then disclosure on its own may do little to shift listener evaluations. As TTS technology
improves and synthetic voices become increasingly difficult to distinguish from human voices,
the gap between expectation and perception is likely to narrow. Evaluative penalties may there-
fore diminish, not because listeners necessarily become more accepting of synthetic speech, but
because fewer voices sound artificial enough to trigger negative judgments(Lilley et al. 2025;
Cohn & Zellou 2020; Reeves & Nass 1996).

More broadly, the present study highlights the theoretical importance of examining gendered
language in Mandarin, a language without grammatical gender but with strong lexical gender as-
sociations. The findings show that gendered social evaluation can emerge even in the absence
of overt grammatical marking, as listeners still rely on social expectations tied to adjective-noun
combinations. Meanwhile, these evaluations are not determined by lexical meaning alone, but
are jointly shaped by vocal gender cues in spoken interaction. Furthermore, in the context of AI-
generated speech, what matters more is not simply whether listeners know that a voice is arti-
ficial, but whether it sounds human enough to sustain a socially credible impression. Taken to-
gether, the study suggests that gendered meaning in spoken Mandarin is constructed across multi-
ple levels, including lexical association, paralinguistic cues, and perceived humanness.
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