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Abstract—This study investigates the impact of stimulus gender on 

vocal emotion recognition. To that end, 3 groups of listeners were 

asked to classify joy, neutral state, fear, anger and sadness in Italian 

meaningful and nonsensical sentences in 2 settings: a controlled 

laboratory setting to which a group of Dutch listeners was assigned 

and a naturalistic setting to which 2 groups respectively of Dutch and 

Italian listeners were assigned. Two levels of background noise were 

applied to the sentences to increase the level of task difficulty. Results 

showed an impact of stimulus gender on emotion classification 

performance, which seemed dependent on the emotion category: anger 

was better recognized when spoken by male speakers in both 

experimental settings, while joy was better recognized when spoken by 

female speakers by Dutch listeners in the laboratory and Italian 

listeners in the naturalistic setting, and fear was better recognized 

when spoken by female speakers in the naturalistic setting. 

 

Keywords— Speech recognition; speaker’ gender; vocal emotion 

recognition; background noise 

 

I. INTRODUCTION 

Understanding how humans perceive and interpret vocal 
emotions—especially in the presence of variables such as 
speaker gender, background noise, and linguistic familiarity— 
offers valuable insights into the broader dynamics of human 
cognition and communication. Studies that investigate these 
perceptual mechanisms contribute to a growing body of 
knowledge at the intersection of cognitive science and 
technological systems. In particular, they highlight how 
cognitive processes adapt to complex auditory environments 
and how these adaptations can inform the design of systems 
capable of interpreting human affective states. This 
convergence of disciplines opens new avenues for enhancing 
the interaction between natural and artificial agents, fostering 
more intuitive and emotionally aware communicative 
technologies. Emotion recognition has attracted great interest 
amongst researchers as it regulates behaviors by modulating, 
establishing, and maintaining relationships [1]. Part of this 
attention has been directed to understanding the role of speaker 
gender. In this context, most of studies have mostly been 

focused on the visual channel, e.g., recognizing facial 
expressions depicting dynamic stimuli of varying emotional 
intensity [2] or assessing different types of stimuli such as 
human faces, icons or virtual agents [3,4]. These studies 
highlighted women greater ability than men in decoding 
emotions and that female stimuli are recognized more 
accurately than male ones [4]. The effect of speaker gender on 
the recognition of vocal emotional expressions has received less 
attention. The existing research is not conclusive since some 
studies report no gender differences [5], while others report 
gender’ effects only for specific emotional categories [6]. For 
instance, it has been shown that anger and fear were better 
recognized when spoken by a male speaker [7], and neutral [8] 
and happy expressions [7] were better recognized when 
conveyed by female voices. 

The urgent need for further studies in order to fill these gaps 
appears tangible. However, well known is the fact that through 
prosody, semantics or non-linguistic sounds, it is possible to 
glean emotional information that promotes the interaction and 
communication process [9,10]. The decoding of speech signals 
has interested several researchers who performed studies testing 
different speech processing tasks such as speech and speaker 
recognition [11,12], as well as speech emotion recognition 
(SER). Simultaneously, it is possible to assist a whole line of 
research in constant and fermenting growth. There are studies 
focused on the identification of sequence-sequence models for 
automatic speech recognition (ASR) in which speech was 
considered as the main input mode on mobile technologies and 
assume a key role in the design of intelligent personal assistants 
[13]. In addition, no studies have considered speaker gender 
effects on the recognition of vocal emotional expressions with 
varying a) background noise (clear, +2dB, and + 5dB), b) 
experimental setting (laboratory vs. naturalistic settings) and c) 
knowledge of the language (speakers and non-speakers of the 
language). These are the effects investigated in the current 
study. 
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II. MATERIALS AND METHODS 
 

A. Participants 

Group 1, assigned to the laboratory setting consisting of 51 
Dutch listeners (26 males; mean age= 22.16; SD=± 3.14) was 
recruited from the department of Electrical Engineering, 
Mathematic & Computer Science of Delft University of 
Technology (NL). Group 2, assigned to the realistic setting, 
composed of 37 Dutch listeners (22 males, mean age= 21.32; 
SD=± 2.89) was recruited through personal acquaintances and 
university libraries in the city of Den Haag (NL). Group 3 
consisting of 56 Italian participants (25 males, mean age= 
22.21; SD=± 2.85) assigned to the realistic setting was recruited 
both at the University of Naples “Federico II” and “Vanvitelli” 
University (UVA), South of Italy. Inclusion criteria for Dutch 
were no proficiency of the Italian language, whereas for both 
Dutch and Italian participants, normal hearing, no diagnosis of 
speech or language disorders were required aspects. All 
participants declared their free will to join the experiment by 
signing an informed consent form. The study was approved by 
the UVA ethics committee with the protocol number 25/2017. 

 

B. Stimuli 

The dataset of stimuli exploited in this study derives from 
the Italian EMOVO corpus [14,15]. A total of 100 recordings 
was selected consisting of ten semantically different sentences 
(respectively, 5 meaningful and 5 meaningless sentences), 
which conveying the emotions of joy, fear, anger and sadness, 
and a neutral state. The sentences were presented in a clear and 
two background noise conditions. To realize the noise 
conditions, after normalizing the intensity, the chatter noise of 
8 Italian speakers (4 males and 4 females) was applied to the 
sentences at two different signal to noise rations (SNR), i.e. 
SNR -5 dB and SNR +2 dB using a Praat script [16] purposely 
created. Specifically, this background noise was obtained by 
randomly selecting 8 Italian sentences from a subset of a 
different Italian corpus [17] and mixing them together. Details 
concerning the experimental protocol adopted are described in 
[18]. Once the stimuli were implemented, 12 different 
combinations of them were created to obtain lists, to which each 
participant was randomly assigned. Each list contained 
120 sentences; 40 sentences for each condition (i.e., clear, 
+2dB, and -5dB). Each subset of 40 sentences consisted of 8 
sentences per emotion (joy, neutral state, fear, anger, and 
sadness) expressed respectively by 4 actors and 4 actresses. For 
each speaker, two expressions had semantically normal content 
and two were nonsense expressions. 

 

C. Procedure 

The listeners assigned to the laboratory setting were seated 

inside a soundproof booth while those assigned to the realistic 

setting conducted the experiment in libraries or cafeterias. Each 

participant was asked to sit in front of a laptop wearing 

headphones provided by the experimenter which guaranteed 

good audio quality. The stimuli were randomly presented to 

each listener which had to categorize the perceived emotion as 

joy, neutral state, fear, anger, sadness and “I don't know” 

via a labelled key, on a keyboard. 

Participants were instructed not to pay attention to the 

sentences’ content but to focus on the emotion with which the 

sentence was uttered 

 

III. DATA ANALYSIS AND RESULTS 

Separate repeated measure’s ANOVA were performed for 

each group of listeners separately using the SPSS 21 IBM 

software. Five repeated measure’s ANOVA were conducted for 

each emotional category (joy, neutral state, fear, anger, and 

sadness). Participants’ gender was set as between subject, and 

speaker gender (female and male speakers), and conditions 

(clear vs +2dB and -5dB levels of background noise) were set 

as within subject variables. The significance level was set at α 

<.05 and differences among means were assessed by 
Bonferroni’s post hoc tests. 

A.  Results of Dutch listeners in laboratory setting 

Joy recognition 

No significant effects of participants’ gender [F(1,49)=.018, 
p=.893] emerged. A significant effect of stimuli’s noise level 
emerged [F(2,98)=95.702, p<<.01]. Bonferroni’s post hoc tests 
revealed that in absence of background noise, participants are 
able to recognize stimuli more accurately (clear mean=2.675; 
+2dB mean= 2.038; -5dB mean=.983, p<<.01). Concerning 
speaker gender, a significant difference was found 
[F(1,49)=18.274, p<<.01]. Bonferroni’s post hoc tests revealed 
that females (mean=2.176) conveying joy, were better 
recognized than male speakers (mean=1.621, p<<.01) (see 
Figure 1). 

 

Fig. 1. DL stands for “Dutch listeners in laboratory”, DR for “Dutch listeners 

in realistic environment”, and IR for “Italian listeners in realistic 
environment”. The bars illustrate Joy recognition accuracies split by 

speaker gender (females and males), for the three noise levels separately 

(clear, +2 dB and -5 dB, respectively). 
 

 

Neutral state recognition 

 
No significant effects of participants’ gender [F(1,49)=.038, 

p=.847] emerged. A significant effect of stimuli’s noise level 

emerged [F(2,98)=94.161, p<<.01]. Bonferroni’s post hoc tests 
revealed that in the absence of background noise, 
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participants were more able to recognize stimuli (clear 

mean=3.600; +2dB mean=3.463; -5dB mean=2.056, p<<.01). 

No significant effect of speaker gender [F(1,49)=1.609, p=.211] 

was found (see Figure 2). 
 

Fig. 2. DL stands for “Dutch listeners in laboratory”, DR for “Dutch listeners 
in realistic environment”, and IR for “Italian listeners in realistic 
environment”. The bars illustrate Neutral recognition accuracies split 

by speaker gender (females and males), for the three noise levels 

separately (clear, +2 dB and -5 dB, respectively). 
 

 

Fear recognition 

No significant effects of participants’ gender [F(1,49)=.003, 

p=.960] emerged. A significant effect of stimuli’s noise level 

emerged [F(2,98)=158.633, p<<.01]. Bonferroni’s post hoc 

tests revealed that in the absence of background noise, 

participants were more accurate in recognizing stimuli (clear 

mean=2.607, +2dB mean=1.815, -5dB mean=.588, p<<.01). 

No significant effect of speaker gender [F(1,49)=2.516, p=.119] 

was found, (see Figure 3). 

 

Fig. 3. DL stands for “Dutch listeners in laboratory”, DR for “Dutch listeners 
in realistic environment”, and IR for “Italian listeners in realistic 

environment”. The bars illustrate Fear recognition accuracies split by 

speaker gender (females and males), for the three noise levels separately 
(clear, +2 dB and -5 dB, respectively). 

 

Anger recognition 

No significant effects of participants’ gender [F(1,49)=.026, 

p=.873] emerged. A significant effect of stimuli’s noise level 

emerged [F(2,98)=27.634, p<<.01]. Bonferroni’s post hoc tests 

revealed that in the absence of background noise, participants 

were able to recognize stimuli more accurately 

(clear mean=3.687; +2dB mean=3.393; -5dB mean=2.970, 

p<.01). Concerning speaker gender, a significant difference was 

found [F(1,49)=103.527, p<<.01]. Bonferroni’s post hoc tests 

revealed that anger produced by male speakers (mean=3.745) 

was better recognized than anger produced by female speakers 

(mean=2.954, p<<.01), (see Figure 4). 
 

 
Fig. 4. DL stands for “Dutch listeners in laboratory”, DR for “Dutch listeners 

in realistic environment”, and IR for “Italian listeners in realistic 
environment”. The bars illustrate Anger recognition accuracies split by 

speaker gender (females and males), for the three noise levels separately 

(clear, +2 dB and -5 dB, respectively). 
 

 

Sadness recognition 

No significant effects of participants’ gender [F(1,49)=1.935, 

p=.171] emerged. A significant effect of stimuli’s noise level 

emerged [F(2,98)=44.746, p<<.01]. Bonferroni’s post hoc tests 

revealed that in the absence of background noise, participants 

were able to recognize stimuli more accurately (clear 

mean=2.424, +2dB mean=1.798, -5dB mean=1.208, p<<.01). 

No significant effect of speaker gender [F(1,49)=1.072, p=.306] 

was found, (see Figure 5). 

 

Fig. 5. DL stands for “Dutch listeners in laboratory”, DR for “Dutch listeners 
in realistic environment”, and IR for “Italian listeners in realistic 

environment”. The bars illustrate Sadness recognition accuracies split 
by speaker gender (females and males), for the three noise levels 

separately (clear, +2 dB and -5 dB, respectively). 

 

To sum up, Dutch listeners’ performances in laboratory 

setting were significantly better in clear condition. Only joy and 

anger were significantly affected by speaker gender, with 
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joy better recognized when portrayed by female speakers and 

anger better recognized when portrayed by male speakers. 

 

B. Results of Dutch listeners in realistic setting 

 

Joy recognition 

No significant effects of participants’ gender [F(1,35)=.100, 
p=.763] emerged. A significant effect of stimuli’s noise level 
emerged [F(2,70)=59.177, p<<.01]. Bonferroni’s post hoc tests 
revealed that in the absence of background noise, participants 
were able to recognize stimuli more accurately (clear 
mean=2.409, +2dB mean=1.805, -5dB mean=.967, p<<.01). 
No significant effect of speaker gender [F(1,35)=3.091, p=.087] 
was found (see Figure 1). 

Neutral state recognition 

No significant effects of participants’ gender 
[F(1,35)=2.281, p=.140] emerged. A significant effect of 
stimuli’s noise level emerged [F(2,70)=27.654, p<<.01]. 
Bonferroni’s post hoc tests revealed that in the absence of 
background noise, participants were able to recognize stimuli 
more accurately (clear mean=3.389, +2dB mean=3.179, -5dB 
mean=2.230, p<<.01). No significant effect of speaker gender 
[F(1,35)=1.862, p=.181] was found (see Figure 2). 

 

Fear recognition 

No significant effects of participants’ gender [F(1,35)=.007, 
p=.934] emerged. A significant effect of stimuli’s noise level 
emerged [F(2,70)=37.023, p<<.01]. Bonferroni’s post hoc tests 
revealed that in the absence of background noise, participants 
were more accurate in stimuli recognizing (clear mean=2.260, 
+2dB mean=1.923, -5dB mean=.957, p<.05). A significant 
effect of speaker gender [F(1,35)=8.453, p=.006] was found. 
Bonferroni’s post hoc tests revealed that female speakers 
(mean=1.918) portraying fear were more accurately recognized 
than male speakers (mean=1.509, p=.006), (see Figure 3). 

Anger recognition 

No significant effects of participants’ gender [F(1,35)=.335, 
p=.567] emerged. A significant effect of stimuli’s noise level 
emerged [F(2,70)=26.970, p<<.01]. Bonferroni’s post hoc tests 
revealed that participants were more accurate in stimuli 
recognition in absence of background noise (clear mean=3.769, 
+2dB mean=3.365, -5dB mean=2.932, p<.01). A significant 
effect of speaker gender [F(1,35)=32.759, p<<.01] was found. 
Bonferroni’s post hoc tests revealed that male speakers 
portraying anger (mean=3.671) were better recognized than 
female speakers (mean=3.040, p<<.01), (see Figure 4). 

Sadness recognition 

No significant effects of participants’ gender 
[F(1,35)=1.362, p=.251] emerged. A significant effect of 
stimuli’s noise level emerged [F(2,70)=32.387, p<<.01]. 
Bonferroni’s post hoc tests revealed that participants were able 
to recognize stimuli more accurately in absence of background 
noise (clear mean=2.267, +2dB mean=1.807, -5dB 
mean=1.005, p<.05). No significant effect of speaker gender 

[F(1,35)=.999, p=.324] was found, (see Figure 5). To sum up, 
Dutch listeners’ performances in realistic setting were 
significantly better in clear condition. Only fear and anger were 
significantly affected by speaker gender, with fear better 
recognized when portrayed by female speakers and anger better 
recognized when portrayed by male speakers. 

C. Results of Italian listeners in realistic setting 

Joy recognition 

No  significant  effects  of  participants’  gender 
[F(1,54)=2.427, p=.125] emerged. A significant effect of 

stimuli’s noise level emerged [F(2,108)=87.266, p<<.01]. 

Bonferroni’s post hoc tests revealed that in the absence of 

background noise, participants were able to recognize stimuli 

more accurately (clear mean=2.754; +2dB mean=2.005; -5dB 

mean=.812, p<<.01). Concerning speaker gender, a significant 

difference was found [F(1,54)=64.377, p<<.01]. Bonferroni’s 

post hoc tests revealed that female speakers (mean=2.244) 

producing joy were better recognized than male speakers 

(mean=1.464, p<<.01), (see Figure 1). 

Neutral state recognition 

No significant effects of participants’ gender [F(1,54)=.003, 

p=.960] emerged. A significant effect of stimuli’s noise level 

emerged [F(2,108)=66.077, p<<.01]. Bonferroni’s post hoc 

tests revealed that participants were able to recognize stimuli 

more accurately in the absence of background noise (clear 

mean=3.447; +2dB mean=3.021; -5dB mean=1.861, p<.01). 

Concerning speaker gender, a significant difference was found 

[F(1,54)=5.980, p=.018]. Bonferroni’s post hoc tests revealed 

that female speakers (mean=2.905) portraying a neutral state 

were better recognized than male speakers (mean=2.648, 

p=.018), (see Figure 2). 

Fear recognition 

No significant effects of participants’ gender [F(1,54)=2.055, 

p=.157] emerged. A significant effect of stimuli’s noise level 

emerged [F(2,108)=95.605, p<<.01]. Bonferroni’s post hoc 

tests revealed that stimuli were recognized more accurately in 

the absence of background noise (clear mean=2.240; +2dB 

mean=1.400; -5dB mean=.571, p<<.01). Concerning speaker 

gender, a significant difference was found [F(1,54)=12.332, 

p=.001]. Bonferroni’s post hoc tests revealed that female 

speakers (mean=1.594), portraying fear were better recognized 

than male speakers (mean=1.213, p=.001), (see Figure 3). 

 

Anger recognition 

Significant effects of participants’ gender [F(1,54)=5.133, 

p=.028] emerged. Bonferroni’s post hoc tests revealed that 

female participants (mean=2.844) better recognized stimuli 

expressing anger than male participants (mean=2.520, p=.028). 

A significant effect of stimuli’s noise level emerged 

[F(2,108)=61.734, p<<.01]. Bonferroni’s post hoc tests 

revealed that in the absence of background noise, participants 
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were more able to recognize stimuli (clear mean=3.358; +2dB 

mean=2.571; -5dB mean=2.117, p<<.01). Concerning speaker 

gender, a significant difference was found [F(1,54)=199.278, 

p<<.01]. Bonferroni’s post hoc tests revealed that male 

speakers (mean=3.501), portraying anger were better 

recognized than female speakers (mean=1.863, p<<.01), (see 

Figure 4). 

 

Sadness recognition 

Significant effects of participants’ gender [F(1,54)=7.069, 

p=.010] emerged. Bonferroni’s post hoc tests revealed that 

female participants (mean=2.425) better recognized sad vocal 

stimuli than male participants (mean=2.027, p=.010). A 

significant effect of stimuli’s noise level emerged 

[F(2,108)=49.339, p<<.01]. Bonferroni’s post hoc tests 

revealed that stimuli were recognized more accurately in the 

absence of background noise (clear mean=2.866; +2dB 

mean=2.201; -5dB mean=1.610, p<<.01). Concerning speaker 

gender, a significant difference was found [F(1,54)=9.964, 

p=.003]. Bonferroni’s post hoc tests revealed that male speakers 

(mean=2.395) portraying sadness were better recognized than 

female speakers (mean=2.056, p=.003), (see Figure 5). 

 

To sum up, Italian listeners’ performances in realistic setting 

were significantly better in clear condition and the speaker 

gender depending on the emotional categories. Joy, neutral 

state, and fear were better recognized when portrayed by female 

speakers and anger and sadness were better recognized when 

portrayed by male speakers. Additionally, female Italian 

listeners were more accurate than male listeners in the 

recognition of anger and sadness. 

 

IV. DISCUSSION 

The present work investigated potential differences related to 

speaker gender in vocal emotions recognition. The results 

showed that Dutch listeners, were more accurate in recognizing 

anger portrayed by male speakers, while in the laboratory 

setting, they better recognized joy when conveyed by female 

speakers, in line with [7, 22] and in the realistic setting, they 

better discriminated fear when conveyed by female speakers, as 

observed by [18]. The effect of speakers’ gender was more 

effective for the Italian group acting in realistic setting. Italian 

listeners were able to better recognize joy, neutral state and fear 

when portrayed by female speakers and anger and sadness when 

portrayed by male speakers. Interestingly, anger was better 

recognized when produced by male speakers than by female 

speakers by all participants involved. This result is in line with 

[7], who suggested that vocal expressions of anger are more tied 

with the gender than any other emotional category investigated. 

Concerning listeners’ gender, outcomes for Dutch in both 

realistic and laboratory setting showed no effect of listeners’ 

gender, while female Italian listeners were more accurate than 

male listeners in the recognition of anger and sadness. 

The Dutch results are in line previous findings showing that 

male and female listeners are equally accurate in decoding anger 

and neutral expressions [18,19,20,21,22]. More consistent with 

the line of research supporting that female listeners are better at 

vocal emotion recognition [23,24,25,26,27] are the results 

obtained partly by the Italian group, even though the outcome 

concern only the recognition of two emotions (sadness and 

anger) out of five. As regards the difficulty of the task 

implemented by increasing the levels of background noise, all 

listeners were more accurate in the clear condition, worsen with 

increasing SNRs which is in line with [28,29]. Taken together, 

these results seem to demonstrate that lack of knowledge of the 

language did not hinder the emotional recognition of Dutch 

listeners, which is in line with existing evidence assuming that 

vocal expressions of anger, fear, sadness and joy are accurately 

categorized when listening to a foreign language [30,31]. 

Seemingly, these emotions possess acoustic- perceptive 

properties that are not affected by the language with which they 

are conveyed [32]. A further possible explanation could be 

linked to the duration of the emotional expressions administered 

in line with results presented in [33]. In this work focusing on 

the time course underlying the conscious recognition of basic 

emotions from vocal expressions, it was shown that anger, 

sadness, fear and neutral expressions are recognized more 

accurately at short intervals than happiness [33]. The possible 

influence of the experimental setting cannot be completely 

excluded since the lack of involvement of a group of Italians 

acting in a laboratory setting represents a limitation of the 

present research. Future research could include audio 

performances related to disgust and surprise to broaden 

knowledge and further investigate possible differences in the 

recognition of vocally expressed emotion. In conclusion, 

observing the outcomes, the present study seems to fall within 

the line of research which maintains that effects of speaker 

gender occur only for specific emotional categories, that noise 

is disruptive for speech and more for the recognition of 

emotional vocal expressions, and that experimental setting 

differently affects listeners’ decoding ability. 

The findings of this study offer meaningful contributions to the 

field of Cognitive Info-Communications, which explores the 

interaction between cognitive processes and information 

technologies. By examining how speaker gender, background 

noise, and linguistic familiarity influence vocal emotion 

recognition, this research provides insights into how human 

cognitive mechanisms operate in complex auditory 

environments. These insights are particularly relevant for the 

development of affect-aware communication systems, such as 

intelligent virtual agents and social robots, which must interpret 

emotional cues accurately to engage in naturalistic and adaptive 

interactions with users. 

The observed variability in emotion recognition based on 

speaker gender suggests that future systems should incorporate 

demographic and contextual sensitivity to enhance emotional 

understanding. 
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Moreover, the finding that non-native listeners were able to 

recognize emotions effectively despite language barriers 

supports the feasibility of cross-linguistic emotion recognition 

modules, which are essential for globalized human-machine 

communication. These results align with the CogInfoCom 

vision of enabling seamless and intuitive communication 

between natural and artificial cognitive agents by embedding 

human-like perceptual and interpretive capabilities into 

technological systems. 
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