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Abstract

The ability to identify the dialect spoken by an individual by voice alone has been
widely investigated for many languages. The studies suggest a large degree of in-
dividual variation in dialect recognition ability and that factors such as perceptual
distance and competence in the language interact with this variation. Trained listen-
ers have also been shown to be unstable in their judgements of dialect. In the study
presented here naïve listeners attending a trade fair in Umeå were asked to select
between eight given dialects when identifying two dialects. The test environment was
noisey. The level of the background noise changed with the flow of people and activ-
ities associated with the trade fair. The noisy environment did not appear to affect
the listeners responses.

Introduction
Many studies have examined the listener’s abil-
ity to place a person’s dialect and national back-
ground based on voice alone (e.g. Bayard et al.,
2001; Bayard and Sullivan, 2005; Clopper and
Pisoni, 2004; Clopper et al., 2006; Cunningham-
Andersson, 1996; Doeleman, 1998; Markham,
1999; Preston, 1993; Remez et al., 2004; Sulli-
van and Karst, 1996; Williams et al., 1999). To-
gether these studies shown that some listeners are
able to place a speaker’s regional origin with a
reasonable degree of accuracy, yet that listeners
use large dialectal areas that group together sim-
ilar dialects. This grouping increases with per-
ceptual difference from the listener’s own dialect.
These studies also point to a large degree of vari-
ation in listener ability.

Focusing on research on listeners’ ability
to discriminate, classify and judge the natural-
ness for recordings of Swedish dialects, variation
in listener ability is also found. Cunningham-
Andersson (1996) found variation between listen-
ers in their ability to discriminate between and
classify Swedish dialects. Yet, they also found
that native – non-native listener background im-
pacted upon their listeners’ responses. Markham
(1999), in an investigation of how well trained-
listeners were able to identify a range of Swedish
dialects, natural and imitated, found that some of
these listeners were surprisingly unstable in their
judgements of speaker background:

. . . it became clear when collating the
data that some judges were far less
able to successfully identity dialec-
tal accents or dialectal colouring in
accents than the rest of the group.
This was despite assurances from all
judges that they had a good ear for
Swedish accents. (p. 297)

When earwitnesses are asked to describe the
voice they have heard, dialect forms a key part
of the description (Hollien, 2002). Research by
Schlichting and Sullivan (1997), and Zetterholm
et al. (2002) have shown that voice imitation can
lead to high levels of misidentification. The level
of achieved accuracy has been shown not to be af-
fected by a corrected hearing problem (Eriksson,
Czigler, Skagerstrand and Sullivan, forthcoming).
Further, working with a bidialectal speaker Eriks-
son, Schaeffler, Sjöström, Sullivan and Zetter-
holm (forthcoming) have shown the perceptual
dominance of dialect when all other variables
are controlled for by using a native bidialectal
speaker. Their listeners based their speaker iden-
tification based on dialect.

This paper presents preliminary data from
a pilot study that considered how naïve native
Swedish listeners perform in a dialect identifica-
tion task with uncontrolled background noise lev-
els. The study included recording of Swedish di-
alects and imitations of Swedish dialects.



Table 1: The dialects selected by the listeners for each of the presented clips. S1 is presentation of
the sentence “Ärten kom på museum”, S2 is the presentation of the sentence “En riktig prinsessa”, ST
= Stockholm dialect, SC = Scanian, Bidialect = bidialectal speaker, imitation = the imitated dialect
recordings, ST1 and ST2 = Stockholm speakers, and SC1 and SC2 = Scanian speakers.

Bidialect Bidialect Imitation Imitation ST1 SC1 ST2 SC2
ST SC ST SC

S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2
Dalarna 1 0 1 1 4 0 0 0 2 1 1 1 2 0 0 0

Göteborg 1 3 0 2 0 0 2 2 1 0 2 1 0 2 0 4
Närke 4 0 0 2 3 3 2 0 2 0 4 3 7 3 1 3

Norrland 1 1 4 0 1 1 1 2 5 3 0 0 0 2 3 2
Skåne 3 0 4 4 1 1 8 6 1 1 5 5 1 1 8 3

Småland 1 4 3 5 2 1 5 5 1 1 3 7 1 2 3 3
Stockholm 4 7 2 2 4 7 0 1 3 8 0 0 2 4 2 1
Uppland 3 3 1 2 3 5 0 3 3 4 3 0 5 4 1 2

Method
Participants
The listeners

The participants were collected at a popular pub-
lic trade in Umeå in Norther Sweden. People
who approached Umeå University’s Display were
asked if they wished to take part in a perception
experiment. Their participation was voluntary
and without reimbursement. Twenty-two peo-
ple completed the task. Four reported hearing a
known hearing problem (Male: N=2, mean age=
42.5, age range=23-62; Female: N=2, ND=2) and
18 reported no hearing problem (Male: N=10,
mean age = 34, age range = 7-66; Female: N=8,
mean age = 28.63, age range = 17-39).

The speakers

The speakers were: two male speakers, SC1 (27
years of age) and SC2 (45 years old) who spoke
the Scanian dialect of Swedish; two male speak-
ers ST1 (25 years of age) and ST2 (28 years
old) who spoke a variety of Stockholm Swedish;
one male (36 years old) who spoke both the Sca-
nian dialect and a variety of the Stockholm di-
alect (see Eriksson, Schaeffler, Sjöström, Sullivan
and Zetterholm, forthcoming, for more informa-
tion about this speaker) and one professional imi-
ator (circa 45 years of age) who imitated both the
Scanian and Stockholm dialects (see Zetterholm,
2003, for more information about this imitator).

Material
The two speakers of Scanian Swedish and two
speakers of Stockolm Swedish read the fairy tail

“The Princess and the pea”. The bidialectal
speaker read this fairy tail once in his Scanican
accent and once in his Stockholm accent. From
each of these recordings the following two sen-
tences were clipped: “Ärten kom på museum”
(The pea ended up in the museum) and “En riktig
prinsessa” (a real princess). The professional imi-
tator imitated the bidialectal speaker’s readings of
the two sentences. Thus, in total there were eight
recordings of each sentence.

Procedure
The participants sat wearing head-phones in front
of a laptop PC. The participants were first asked
their place of birth, their current place of resi-
dence, their age, their gender and whether they
had any hearing problem. Then, one by one,
the sentences extracted from the recordings were
played over headphones and the listeners asked
to select the dialectal background of the speaker
heard. Listeners made their choice through mouse
clicks of one of the presented radio buttons. These
buttons were labelled Dalarna, Göteborg, Närke,
Norrland, Skåne, Småland, Stockholm and Upp-
land.

The dialects were randomized across the ra-
dio buttons for each played recording and upon
presentation no default radio button was selected.
This reduces impact of listeners getting bored and
clicking the same button over and over again, or
hitting enter (which results in a select-action on a
radio button). Once the listeners had clicked a ra-
dio button the next sample was played and a new
set of radio buttons drawn on screen. This was re-
peated for each of the 16 trials (8 recordings x
2 sentences). After the test was completed the
results for the individual listener was presented



Table 2: The dialects selected by the listeners for each of the presented clips grouped into the regions
Central, South and Other. S1 is presentation of the sentence “Ärten kom på museum”, S2 is the presenta-
tion of the sentence “En riktig prinsessa”, ST = Stockholm dialect, SC = Scanian, Bidialect = bidialectal
speaker, imitation = the imitated dialect recordings, ST1 and ST2 = Stockholm speakers, and SC1 and
SC2 = Scanian speakers.

Bidialect Bidialect Imitation Imitation ST1 SC1 ST2 SC2
ST SC ST SC

S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2
Central 12 10 4 7 14 15 2 4 10 13 8 5 16 11 4 6
South 4 4 7 9 3 2 13 10 2 2 8 12 2 3 11 6
Other 2 4 4 2 1 1 3 4 6 3 2 1 0 4 3 6

Table 3: The dialects selected by the listeners for each of the presented clips grouped for speaker and
region. ST = Stockholm dialect, SC = Scanian, Bidialect = bidialectal speaker, imitation = the imitated
dialect recordings, ST1 and ST2 = Stockholm speakers, and SC1 and SC2 = Scanian speakers.

Bidialect Bidialect Imitation Imitation ST1 SC1 ST2 SC2
ST SC ST SC

Central 22 11 29 6 23 13 27 10
South 8 16 5 23 4 20 5 17
Other 6 6 2 7 9 3 4 9

summarily. The test was run on a PC in a Java
application custom designed for this test.

Results
The listeners who reported a hearing problem are
not analysed due to their low number. The lis-
tener responses for the listners reporting no hear-
ing known problem are presented in Table 1. The
table shows the selected dialect(s) for each pre-
sented sentence. The responses for those with re-
porting no hearing problem and those reporting a
hearing problem are presented separately.

Table 2 compresses the data presented in Ta-
ble 2 into three areas. A Central Swedish group
of dialects consiting of the dialects spoken in the
regions of the regions of Dalarna, Närke, Stock-
holm and Uppland. A southern group of dialects
consiting of the dialects spoken in the regions of
Skåne and Småland. The remaining two dialects,
one from the North of Sweden (Norrland) and one
from the West of Sweden (Göteborg) are placed in
the group Other. The Other group contains dialect
areas that are distinct from those of spoken by the
speakers.

As visual inspection of the responses reveals
no major differences between the two sentences,
it is, therefore, possible to merge the responses.
Table 3 presents the sentence compressed re-
sponses.

Discussion
Visual inspection of Tables 1, 2 and 3 show a
spread of listener responses for all of the pre-
sented voices with none of the voices being as-
signed the correct dialect or dialect region 100%
of the time. From Tables 2 and 3, it can be seen
that some of the clips were more easily placed
than others. ST1 and ST2 are most frequently
placed in the Central Group, whereas SC1 and
SC2 have mixed placements.

Table 3 suggests that SC2 is less clearly
placed than SC2, but upon examination of Ta-
ble 2 it can been seen that SC1’s “Ärten kom på
museum” was poorly placed and SC2’s “En rik-
tig prinsessa” was poorly placed and that the dif-
ference suggested by Table 3 is an artefact of the
summation rather than a reflection of a difference
between how the listeners placed these clips. Of
note is that it is not the phonetic information avail-
able in the sentence, per se, that results in lower
accuracy rates as it is not the same sentence that
resulted in the lower correct dialect region iden-
tification. The difference could be due to back-
ground noise variation when these stimuli were
presented or due to fewer clear dialect clues be-
ing contained in SC1’s “Ärten kom på museum”
and SC2’s “En riktig prinsessa”.

All the dialect imitations were well placed in
the broad dialect regions. The Stockholm imita-
tions were marginally better placed than the Sca-
nian imitations. Both dialect imitations were bet-



ter identified than the clips from the Stockholm
and Scanian speakers (ST1, SC1, ST2 and SC2).
This might be due to lower background noise
when there clips were presented or due to the imi-
atator having selected and focused on traits asso-
ciated with these two dialects when he recorded
these imitations.

The placing of the bidialect speakers four
clips reveals a difference between his Stockholm
and Scanian dialects. His Stockholm accent is
more accurately placed than his Scanian accent.
Again this could be due to differences in back-
ground noise, or to differences between the di-
alect information contained in the sentences. An
acoustic and an auditory analysis of the bidialec-
tal speakers clips undertaken by Eriksson et al.
(forthcoming) found that these clips contained
similarities even if they were perceived as two dis-
tinct dialects. It is possible that these similarities
contribute to the lower correct dialect placement
rate for the Scanian dialect or not.

There is a lower correct dialect placement rate
for the Scania clips than the Stockholm clips (See
the summary in Table 3) for all the voices. This
could be due to the experiment being conducted in
Northern Sweden. An detailed comparative anal-
ysis of the clips may permit clarification of which
dialect cues could have been used by the listeners
in this task.

The noisey environment does not appear to
have adversely affected the listener’ responses.
They mimic those found in, for example, (e.g.
Clopper and Pisoni, 2004; Clopper et al., 2006;
Preston, 1993). This lack of impact is surpris-
ing. This pilot study needs to be repeated in con-
trolled noisey environments that include a range
of different realistic background noise types. The
results from this pilot study suggest that some lis-
teners can place a speaker’s dialect into very large
dialect areas, yet that others are unable to do this.
Further research is needed to explain why this is
so.
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