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Abstract

In this paper, an experiment is reported which
was carried out to investigate gender differ-
ences in the ability to infer emotional content
from speech. Fourteen professional actors
(eight men, six women) produced simulated
emotional speech data representing the most
important basic emotions (three emotions in
addition to neutral). Each emotion was simu-
lated when reading aloud a semantically neu-
tral text. Fifty-one listeners (27 males, 24 fe-
males) were asked to listen to the speech sam-
ples and choose (among the four options) the
most appropriate emotional label describing
the simulated emotional state. The female lis-
teners were consistently better at discriminat-
ing the emotional state from speech than the
male subjects. The results suggest that females
are emotionally more sensitive than males, as
far as emotion recognition from voice is con-
cerned.

Introduction

Phoneticians, speech scientists and engineers
are taking increasing interest in the role of the
expression of emotion in speech communica-
tion. In addition to so-called basic emotions,
other global speaker-states are investigated, for
example, irritation and trouble in communica-
tion (Batliner et al. 2003). A major approach in
basic (phonetic) research has been to investi-
gate the vocal parameters of specific emotions,
and these parameters are now understood rela-
tively well. Nowadays, the role of the vocal ex-
pression of emotion is gaining increasing im-
portance in the computer speech community,
for example, in the applied context of the auto-
matic discrimination/classification of emotional
content from speech (ten Bosch 2003). It can be
argued that, after a long exploratory stage, the
study of the vocal expression of emotion is
reaching a level of maturity where the main fo-
cus is on important applications, particularly
those involving human-computer interaction.

In the study of the vocal communication of
emotion, an important taking-off point is the
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base-line data, i.e. the human emotion dis-
crimination performance level. There is now a
relatively large literature on the human
discrimination of emotions from speech:
reviewing over 30 studies of the subject
conducted up to the 1980’s, Scherer (1989)
concludes that an average accuracy percentage
of about 60 % can be obtained in experiments
where listeners are to infer emotional content
from vocal cues only (without any help from
lexis etc.). In a recent large-scale cross-cultural
study (Scherer et al. 2001), an accuracy level
rate of 66 % was found, across emotions
(neutral, anger, fear, joy, sadness and surprise)
and cultural contexts (Europe, Asia and the
US). In a western cultural context, vocal
recognition of six emotions (neutral, anger,
fear, joy, sadness and disgust) was 62 %.
Typically, in investigations of the human
discrimination of emotions, a standard speech
sample (an utterance or a short passage) is
used: the same lexical content is produced (of-
ten by actors) with different simulated emotions
and test subjects are asked to choose the most
appropriate emotional label for each sample
(among the intended emotion categories). The
emotions investigated in these studies usually
represent “basic emotions”: it is argued that
certain emotions — at least fear, anger, happi-
ness, sadness, surprise and disgust — are the
most important or basic emotions (because they
are seen to represent survival-related patterns
of responses to events in the environment).
Although the vocal expression of emotions
has been investigated rather intensively, at least
as far as simulated data is concerned (and em-
pirical evidence has cumulated indicating how
well basic emotions can be discriminated by
human listeners in different cultures), there has
been little research on inter-subject differences
(within a culture) in emotion discrimination
ability. Usually, the emotion recognition per-
formance level of a group of test subjects is re-
ported as a single numerical value, without
making any intra-group distinctions. Thus there
is very little reported empirical evidence con-
cerning possible differences between female
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and male subjects, for example, in their ability
to infer emotional content from vocal cues
only.

This paper concentrates on the inter-gender
differences in emotion recognition ability in a
simulated emotional speech data context. The
research question is: within a speech commu-
nity, are female listeners better than male lis-
teners at distinguishing between different emo-
tions in speech? And if they are better, are they
consistently so, that is, are they better than
male listeners also at discriminating emotions
from speech produced by male speakers? To
our knowledge, these are questions no-one has
systematically addressed in the literature on the
vocal communication of emotion.

Speech data

For the purposes of the present study, simulated
emotional speech data was collected. Fourteen
professional actors (eight men, six women)
produced the speech data. The speakers were
aged between 26 and 50 (average age was 39);
all were speakers of the same northern variety
of Finnish. The speakers read out a phoneti-
cally rich Finnish passage of some 120 words
simulating three basic emotions, in addition to
neutral: sadness, anger and happiness/joy. The
text was emotionally completely neutral, repre-
senting matter-of-fact newspaper prose. The
recordings were made in an anechoic chamber
using a high quality condenser microphone and
a DAT recorder to obtain a 48 kHz, 16-bit re-
cording. The data was stored in a PC as wav
format files. Each monologue was divided into
five consecutive segments of equal duration for
discrimination experiment purposes: thus there
were a total of 280 emotional speech samples
with an average duration of 13 seconds (five
samples for four emotions by fourteen speak-
ers).

Human discrimination

ments

A performance test for human emotion dis-
crimination was performed in the form of lis-
tening tests. The listeners were students in a
junior high school, aged between 14 and 15.
Fifty-one subjects (27 males, 24 females) par-
ticipated as volunteers. All were speakers of the
same northern variety of Finnish (the actors
were speakers of the same variety of Finnish).
The listening tests took place in a classroom
where the subjects heard the speech data (280

experi-

speech samples) from two high-quality com-
puter speakers. The emotional labels to choose
between were limited to the intended emotions,
not containing any distracters. The subjects
heard the samples in random order in eight con-
secutive sessions within a period of two months
(each session was arranged at the beginning of
a lesson).

Results

Tables 1-9 show the results of the experiment:
the emotion discrimination performance of the
subjects is first presented in toto (female and
male subjects listening to female and male
speakers), and then the results are broken down
into sub-categories (females listening to all
speakers, females listening to females only,
etc.). Each table is a confusion matrix, where
the column on the left indicates the intended
emotions and the rows indicate the recognized
emotions. The underlined percentages indicate
the average discrimination accuracy for each
specific emotion. The average emotion recogni-
tion performance level in each setting is given
as the “TOTAL” percentage.

Table 1. Emotion discrimination from voice: fe-
males and males listening to females and males.

TOTAL Neutral Sad Angry  Happy
76.9 %

Neutral 784 % 169% 26% 2.1 %
Sad 129% 853% 10% 08%
Angry 149% 29% 769% 53 %
Happy 243% 54% 33% 67.0%

Table 2. Emotion discrimination from voice: fe-
males and males listening to males.

TOTAL Neutral Sad Angry  Happy
76.1 %

Neutral 77.6 % 17.2% 29% 22 %
Sad 147% 839% 11% 04%
Angry 146% 12% 782% 6.0%
Happy 262% 53% 36% 649%
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Table 3. Emotion discrimination from voice: fe-
males and males listening to females.

TOTAL Neutral Sad Angry  Happy
77.9 %

Neutral 79.5% 163 % 22% 2.0 %
Sad 105% 871% 09% 14%
Angry 153% 53% 752% 4.2%
Happy 21.7% 55% 3.0% 69.8%

Table 4. Emotion discrimination from voice: males
listening to females and males.

TOTAL Neutral Sad Angry  Happy
74.4 %

Neutral 784 % 159% 33% 24 %
Sad 144% 830% 1.6% 1.0%
Angry 168% 38% 733% 6.1%
Happy 268% 60% 43% 62.8%

Table 5. Emotion discrimination from voice: fe-
males listening to females and males.

TOTAL Neutral Sad Angry  Happy
79.7 %

Neutral 784 % 180% 18% 1.8%
Sad 11.1% 879% 03% 0.7%
Angry 127% 19% 81.1% 43 %
Happy 214% 46% 22% 711.7%

121

Table 6. Emotion discrimination from voice: males
listening to males.

TOTAL Neutral Sad Angry  Happy
73.9 %

Neutral 77.2% 16.6% 3.7% 25%
Sad 159% 818% 18% 0.5%
Angry 164 % 18% 749% 6.9 %
Happy 283% 56% 47% 614%

Table 7. Emotion discrimination from voice: fe-
males listening to males.

TOTAL Neutral Sad Angry  Happy
78.8 %

Neutral 782 % 18.0% 2.0% 19%
Sad 132% 863% 02% 02%
Angry 125% 05% 82.0% 5.1%
Happy 239% 49% 24% 68.8%

Table 8. Emotion discrimination from voice: males
listening to females.

TOTAL Neutral Sad
75.1 %

Angry  Happy

Neutral 80.1% 149% 2.7% 23 %
Sad 125% 84.6% 13% 1.6%
Angry 173% 65% 712% 49 %
Happy 249% 66% 39% 64.7%
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Table 9. Emotion discrimination from voice: fe-
males listening to females.

TOTAL Neutral Sad Angry  Happy
81.1 %

Neutral 788 % 180% 1.6% 1.7%
Sad 82% 901% 05% 13%
Angry 129% 38% 80.0% 3.3%
Happy 182% 42% 20% 75.6%

The average human emotion discrimination
ability was approximately 77 %, which can be
regarded as a good result in the light of earlier
research. What is more interesting from the
viewpoint of this paper is the systematic advan-
tage of the female listeners.

Discussion and conclusion

Looking at the results, it can be seen that the
female subjects were better than the males in
the emotion discrimination task in each setting:
they were better (79 %) than the male listeners
(74 %) at inferring emotional content also from
the speech data produced by the male speakers.
The male-male listening setting (74 %) in fact
produced the lowest emotion discrimination
performance level among the nine settings. The
best results were, unsurprisingly, obtained in a
setting involving females listening to female
speakers (81 %). However, it cannot be argued
that the male listeners were really poor with
female speech data (75 %) bearing in mind the
general accuracy results reported in the litera-
ture. All in all, the female speakers produced
vocal portrayals of emotions which were easier
to interpret (by both sexes) than those produced
by the male speakers (78 % vs. 76 %). The
emotional state which was best recognized in
the whole data was sadness in the female-
female setting (90 %); the most difficult emo-
tion was happiness in the male-male setting (61
%). It would be interesting to speculate about
the possible reasons for this: maybe males are
not interested in finding happiness in fellow
males while females are generally empathetic
towards other females in distress?

That the female listeners/speakers were bet-
ter with the vocal communication of emotion
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than the male listeners/speakers is not surpris-
ing. A relevant concept in this context may, in
fact, be empathy. Psychological research (see
e.g. Tannen 1991) has shown that female supe-
riority in empathizing is manifested in interac-
tion by the following trends, for example: fe-
males’ speech involves much more direct talk
about feelings and affective states than “guy
talk”, females are usually more co-operative
and reciprocal in conversation than males, and
females are much quicker to respond empathi-
cally/emotionally to the distress of other peo-
ple. It has been shown that, form birth, females
look longer at faces, and particularly at peo-
ple’s eyes, while males are more prone to look
at inanimate objects (Connellan et al. 2001).

The results of this study support the consen-
sus view that, emotionally, females are more
sensitive than males; this time concrete evi-
dence is presented for the vocal (prosodic, non-
lexical) communication of emotion. To draw
more far-reaching conclusions, however, we
need more speakers to produce the speech data,
so that we can exclude the possible effect of
speaker-specific idiosyncrasies on the results of
the listening tests.
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