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Abstract
The earlier work of [19] showed that listeners could discern
speaker-ethnicity from both full and shortened stretches of
casually-produced speech. The type of cues listeners used to
accomplish this remained unclear, however. In this study the
phonetic detail of speech was removed by filtering; both
mono- and multilingual subjects were then required to
determine the ethnicity of speakers using the prosodic cues
that remained. Results show that attributions can still be made
using such cues. Also seen was that monolingual listeners
tended to be the better performers. Overall however, the task
was less trivial than the majority of subjects had anticipated.

1. Introduction
It is well-understood that differences between the
suprasegmental elements of one language variety and another
may severely effect speaker intelligibility or listener
comprehension [2], [15]. In (forensic) speaker identification
tasks language topology has also been shown to influence
listener accuracy [12], [14].
Essentially, these and other factors have an impact on any
auditory impression of speaker-nativeness or -ethnicity that we
may have. Along these lines [19] showed that listeners are
indeed able to determine speaker-ethnicity if given the full
phonetic detail of a speech signal. This also appeared to be the
case for speech heard in reduced linguistic contexts, which
implies that not only phonological or phonetic information
invokes speaker identification, or more particularly, ethnic
group attribution (EGA). In studies of lexical access for
example, others have illustrated that when phonologicallyambiguous target word onsets are presented in more limited
contexts, prosodic information — in this case, stress and
accent — begins to facilitate recognition [1], [23]. Similarly,
[17] observe that words having strong prosodic ties are
recognised more readily than those without.
To clarify whether the speaker-ethnicity would be
similarly perceptible by prosodic cues alone, a further
empirical study was conducted.

2. Method

(or underlying phonetic and coarticulatory) differences present
in the original recordings. So that subjects could at least
anticipate what was actually being said, a written version of
each phrase was provided.
2.2. Subjects
16 adult subjects (14 males; 2 females) participated in this
study. All multilingual subjects (7 males; 1 female) reported
both daily use of, and proficiency in, the English language (see
Table 1, below, for further subject information). The
remaining 8 subjects were monolingual and of British Anglo
Saxon descent. To ease administration, the subjects were
divided into two groups; each of which performed the listening
task in separate sessions. To counter any biasing affects, the
presentation order of the stimuli was reversed in the second
session. All subjects were administered a preliminary
audiometric screening; none of them reported speech or
hearing problems.
SUBJECT

NATIONALITY

GENDER

AGE

1
2
3
4
5
6
7

Bulgarian
Greek
Indian
Spanish
Macedonian
British
British

Female
Male
Male
Male
Male
Male
Male

27
22
46
30
31
23
36

8
9
10
11
12
13
14
15
16

British
British
British
British
British
British
Greek
Greek
British

Female
Male
Male
Male
Male
Male
Male
Male
Male

21
53
33
21
26
30
25
29
23

Mean Subject Age = 30 years old (s.d. = 9)
2.1. Stimuli
A number of spontaneous speech files were taken from an
existing corpus of (non-native) varieties of English speech that
was recorded using high quality field recording equipment.
The stimuli essentially comprised 5 informally-spoken
phrases; each being produced by 9 adult females (mean age =
35.77 years old; s.d. 14.27) thereby giving 45 attribution trails.
As bandpass-filtered versions (80-300 Hz) of this speech
was used, listeners could not capitalise on any phonological

Table 1. All monolingual subjects were of British
nationality. Listeners 1-7 and 8-16 attended the first
and second listening sessions, respectively.
2.3. Task
Listening sessions (each lasting about 1 hour) were held in a
quiet research laboratory situated within the University of

Figure 1. Response forms also recorded confidence ratings and other impressionistic information relating to individual ethnic
group attributions of the subjects.
Sheffield’s Department of Computer Science.
After hearing pre-recorded instructions and exemplary
material, the listening task began. Subjects heard each
stimulus being presented three times. They were then required
to attribute the given voice to one of five ethnic categories:
1.

A — Asian (born in Indian sub-continental region,
parents of same descent);

2.

BA — British-Asian (born in Britain, parents of Indian
sub-continental descent);

3.

B — British (born in Britain, parents of British AngloSaxon descent);

4.

BC — British-Caribbean (born in Britain, parents of
Caribbean descent);

5.

C — Caribbean (born in Caribbean region, parents of
same descent).

The presentation of each stimulus was followed by a silent
response time (about 15 seconds) in which an attribution was
recorded. The process was repeated until all 45 stimuli had
been heard. Figure 1, above, details other items on the form
and its formatting.
2.4. The hypotheses
The earlier study of [19] reported an overall mean of about
70% of EGAs being correct when utterances were heard in
their full contextual form (maximum individual score =
approx. 83%; minimum individual score = approx. 49%; s.d. =
8.5). The present task was thought to more difficult than the
latter however, since the phonetic content available to listeners
was minimal. The majority of individual scores was thus

expected to be lower than 50% correct. It was further
anticipated that the attribution accuracy of multi- and
monolingual subjects would be notably different, if not
significantly so.

3. Results
Individual correct identification scores were not particularly
homogeneous and ranged from about 15% (subject 14) to
64%. Overall however, the mean attribution accuracy of the
listener group was 40%.
Monolingual subjects were generally shown to be the
better performers. Their number of correct EGAs across the 45
stimuli was almost 15% higher than for multilinguals. An
independent group t-test showed a significant difference in
performance accuracy between mono- and multilingual
listeners (p <= 0.001). Four of the monolingual listeners
achieved scores of 50% or above; the scores of the remaining
half ranged from about 28 to 37%. The highest multilingual
score was 47%.
Note that listeners were also required to self-report their
response confidence for each stimulus heard. This was done
on a 5-point scale of certainty (‘guess’ = 1; ‘extremely sure’ =
5). Little relationship between confidence ratings and
attribution accuracy was observed, however. For example, one
low-scoring subject was, at the least, ‘fairly sure’ for 35% of
his attributions yet just one proved to be correct; another lowscorer felt this confident just 4% of the time. In general, the
higher-scoring subjects were less likely to report their EGAs
as being uncertain but still used the full range of the
confidence scale.
The subject response forms further revealed that no
specific set of prosodic cues appeared to systematically
facilitate the attribution of individual ethnic groups. There was
a tendency however, for monolingual listeners to comment

more readily on speech perceived to be from an ethnic group
other than their own. South Asian speech was at times noted as
being comparatively monotone, in terms of intonation.
On completion of the listening task, subjects were asked to
report on its difficulty. Ratings were given on a 5-point scale,
where ‘5’ indicated the highest level of difficulty (see below,
Table 2). Five participants considered the task to be equally
demanding prior to, and after its administration; two of which
(subjects 8 and 13) were among the highest scorers.
SUBJECT
DIFFICULTY
MOST USEFUL CUE
1
4
Word duration
2
5
Intonation
3
4
Intonation
4
5
Utterance duration
5
5
Intonation
6
5
Intonation
7
5
Intonation
8
3
Intonation
9
5
Intonation
10
5
Word stress
11
4
Intonation
12
4
Word duration
13
4
Intonation
14
5
Utterance duration
15
5
Intonation
16
5
Intonation
1=very easy; 2=a little easy; 3=just right;
4=a little hard; 5=very hard
Table 2. Intonation was the prosodic cue most often
considered to facilitate EGA.
The remaining 11 listeners perceived the task to be
somewhat more demanding than expected. In terms of
prosodic features used, intonation was most frequently
reported as being the most powerful cue EGA-wise.

4. Conclusions
This study investigated whether listeners are able to
extrapolate cues relating to speaker-ethnicity from heavily
filtered speech. Results suggest that EGA can be performed
when the remaining prosodic features form the sole perceptual
basis for decision-making. Listener competence, however was
shown to be appreciably lower than in similar tasks using
phonetically-detailed stimuli.
Although monolingual subjects tended to perform better
than others, attribution errors still arose when aspects of
speech (e.g., word stress) were perceived to mirror or overlap
those of an ethnic counterpart.
In all, the results suggest that the use of intonation and
related prosodic cues is thus, limited to simply pre-filtering
speaker types, in gross ethnic terms.
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