LUND UNIVERSITY

A Switch of Dialect as Disguise

Sjéstrédm, Maria; Eriksson, Erik J.; Zetterholm, Elisabeth; Sullivan, K.P.H.

Published in:
Working Papers

2006

Link to publication

Citation for published version (APA):

Sjostrédm, M., Eriksson, E. J., Zetterholm, E., & Sullivan, K. P. H. (2006). A Switch of Dialect as Disguise. In G.
Ambrazaitis, & S. Schoétz (Eds.), Working Papers (Vol. 52, pp. 113-116). Department of Linguistics and
Phonetics, Centre for Languages and Literature, Lund University.

Total number of authors:

General rights

Unless other specific re-use rights are stated the following general rights apply:

Copyright and moral rights for the publications made accessible in the public portal are retained by the authors
and/or other copyright owners and it is a condition of accessing publications that users recognise and abide by the
legal requirements associated with these rights.

» Users may download and print one copy of any publication from the public portal for the purpose of private study
or research.

* You may not further distribute the material or use it for any profit-making activity or commercial gain

* You may freely distribute the URL identifying the publication in the public portal

Read more about Creative commons licenses: https://creativecommons.org/licenses/

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove
access to the work immediately and investigate your claim.

LUND UNIVERSITY

PO Box 117
221 00 Lund
+46 46-222 00 00


https://portal.research.lu.se/en/publications/4296bcc3-bbd1-478c-a464-3045a6063fd5

A Switch of Dialect as Disguise

Maria Sjostrom, Erik J. Erikssoh Elisabeth Zetterholfmand
Kirk P. H. Sullivart

! Department of Philosophy and Linguistics, Ume&versity

kvOOnmsm@s. unu. se, erik.eriksson@ing.unu.se, kirk.sullivan@ing.umu.se
% Centre for Languages and Literature, Lund Universit

el i sabet h. zetterhol m@i ng. | u. se

Abstract

Criminals may purposely try to hide their identity using a voice disguise such as imitating
another dialect. This paper empirically investigatee power of dialect as an attribute that
listeners use when identifying voices and how ackwof dialect affects voice identification.
In order to delimit the magnitude of the percepts@nificance of dialect and the possible
impact of dialect imitation, a native bidialectalesaker was the target speaker in a set of four
voice line-up experiments, two of which involvetiadect switch. Regardless of which dialect
the bidialectal speaker spoke he was readily reczegh When the familiarization and target
voices were of different dialects, it was foundt ttiee bidialectal speaker was significantly
less well recognized. Dialect is thus a key feaforespeaker identification that overrides
many other features of the voice. Whether imitatietect can be used for voice disguise to
the same degree as native dialect switching demfamtter research.

1 Introduction

In the process of recognizing a voice, humans dtterparticular features of the individual’s
speech being heard. Some of the identifiable feattinat we listen to when recognizing a
voice have been listed by, among others, GibboG93Rand Hollien (2002). The listed
features includefundamental frequency (f0), articulation, voice bjya prosody, vocal
intensity, dialect/sociolect, speech impedimentsidimsynctratic pronunciationThe listener
may use all, more, or only a few, of these featwiesn trying to identify a person, depending
on what information is available. Which of thesattges serve as the most important ones
when recognizing a voice is unclear. Of note, haveis that, according to Hollien (2002),
one of the first things forensic practitioners loakwhen trying to establish the speaker’'s
identity is dialect.

During a crime, however, criminals may purposeyyttr hide their identity by disguising
their voices. Kiinzel (2000) reported that the stz from the German Federal Police Office
show that annually 15-25% of the cases involvingager identification include at least one
type of voice disguise: some of the perpetratdes/durites’ include: falsetto, pertinent creaky
voice, whispering, faking a foreign accent and bing one’s noise. Markham (1999)
investigated another possible method of voice désgulialect imitation He had native
Swedish speakers attempt to produce readings iougaEwedish dialects that were not their
native dialects. Both the speaker’s ability to ¢stently keep a natural impression and to
mask his or her native dialect were investigatedrklam found that some speakers are able
to successfully mimic a dialect and hide their ddentity. Markham also pointed out that to



avoid suspicion it is as important to create anr@apion of naturalness, as it is to hide one’s
identity when using voice disguise.

In order to baseline and delimit the potential istpan speaker identification by voice
alone due to dialect imitation a suite of experiteewere constructed that used a native
bidialectal speaker as the speaker to be identiflée use of a native bidialectal speaker
facilitates natural and dialect consistent stimilihe four perception tests presented here are
excerpted from Sjostrom (2005). The baselining e potential problem is of central
importance for forensic phonetics since, if listsnean be easily fooled it undermines
earwitness identification of dialect and suggelkt forensic practitioners who currently use
dialect as a primary feature during analysis waddd to reduce their reliance on this feature.

2 Method

Four perception tests were constructed. The fivettests investigated whether the bidialectal
speaker was equally recognizable in both his disldthe second two tests addressed whether
listeners were distracted by a dialect shift betwiagniliarization and the recognition task.

2.1 Speech material

The target bidialectal speaker is a male Swede mgports that he speaks Scanian and a
variety of Stockholm dialect on a daily basis. Haswborn near Stockholm but moved to
Scania as a five-year old. An acoustic analysitefspeaker’s dialect voices was performed,
which confirmed that his two varieties of Swedistirg the typical characteristics of the two
dialects and that he is consistent in his useerhth

Two recordings offhe Princess and the P&eere made by the bidialectal speaker. In one
of them he read the story using the Stockholm diakend in the other he read it using his
Scanian dialect.

Four more recordings ofhe Princess and the Pegere made; two by two male mono-
dialectal speakers of the Stockholm dialect (ST) tavo by two male mono-dialectal speakers
of the Scanian dialect (SC). These speakers (hereaferred to as foils) were chosen with
regard to their similarities with the target voicedialect, age, and other voice features such
as creakiness. For further details, see Sjostr@®5R

2.2 The identification tests

Four different earwitness identification tests weomnstructed for participants to listen to.
Each test began with the entire recording’bé Princess and the Pe& the familiarization
voice, and was followed by a voice line-up of 4insili. The 45 stimuli consisted of three
phrases selected from each recording presented thmes for eactspeaker(3x5x3=45).
Each voice line-up contained the four foil voicesl ane of the target’s two dialect voices
(see Table 1). For example, the test ‘SC-ST' uges target's Scanian voice as the
familiarization voice and the target’'s Stockholnaldct voice in the line-up. Test SC-SC and
Test ST-ST were created as control tests. Theydifovestigation of whether the target's
Stockholm and Scanian dialects can be recognizesh@rihe voices of the line-up, and to test
if the two different dialects are recognized to #@mne degree. Tests ST-SC and SC-ST
investigate if the target can be recognized eveanwdn dialect shift between familiarization
and recognition occurs.

80 participants, ten in each listener test, toak athis study. All were native speakers of
Swedish and reported no known hearing impairmerdasthdf the listeners were students at
either Lund University or Ume& University, and afloke a dialect from the southern or
northern part of Sweden.



Table 1. The composition of the voice identification testsowing which of the target’s
voices was used as familiarization voice and whicites were included in the voice line-up
for each of the four tests.

Test Familiarization voice Line-up voices

SC-SC  TargetSC Foil 1-4 + TargetSC
ST-ST  TargetST Foil 1-4 + TargetST
ST-SC  TargetST Foil 1-4 + TargetSC
SC-ST  TargetSC Foil 1-4 + TargetST

2.3 Data analysis

In this yes-no experimental design responses cardaged into four different categoridst
(when the listener correctly responds ‘yes’ to thmet stimulus)miss (when the listener
responds ‘no’ to a target stimulusalse alarm(when the listener responds ‘yes’ to a non-
target stimulus) andorrect rejection(when the listener correctly responds ‘no’ to a-no
target stimulus). By calculating the hit and faddarms rates as proportions of the maximum
possible number of hits and false alarms, ther&t® discrimination sensitivitycan be
determined, measured ds This measure is the difference between the ket (td) and the
false alarm rate (F), after first being transfornmao z-values. The d’-equation i@} = z(H)-
Z(F) (see Green & Swets, 1966).

3 Results and discussion

Participants of the control tests, SC-SC and STsBdw positive mead’-values (1.87 and
1.93). It was shown through a two-tailed Studernttest that there was no significant
difference in identification of the two dialectsdathey can therefore be considered equally
recognizablet(38)=-0.28, p>0.05). By conducting a one-santgiest it was shown that the
d’-values for both tests are highly distinct fromt(89)=18.45, p<0.001) and therefore high
degree of identification of both dialects can bedaoded.

The responses for the dialect shifting test, ST{(B€an d’ = 0.44); SC-ST (mean d’ =
-0.07), did not significantly differ (t(38)=1.93>0.05). The target voice in these two tests can
be considered equally difficult to identify. A osample t-test was conducted and showed that
the mean d’-value of the two tests were not sigaiitly separated from 0 (t(39)=1.36,
p>0.05), indicating random response. Combiningrésponses for the ‘control tests’ (ST-ST;
SC-SC) and the ‘dialect shifting tests’ (ST-SC; ST and comparing the results to each
other revealed a significant difference betweentiwetest groups (t(78)=5.97, p>0.001) (see
Fig 2). Thus, dialect shift has a detrimental dffat speaker identification.

4 Conclusions

The results indicate that the attribute dialectoishigh importance in the identification
process. It is clear that listeners find it muchrendifficult to identify the target voice when a
shift of dialect in the voice takes place. One pmssreason for the results is that when
making judgments about a person’s identity, diagecan attribute is strong and has a higher
priority than other features.

The baselining of the potential problem we havedemted here shows that a switch of
dialect can easily fool listeners. This undermimeswitness identification of dialect and
suggests that forensic practitioners who curreodg dialect as a primary feature during
analysis need to reduce their reliance on thisufeaind be aware that they can easily be
mislead.
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Figure 1. Mean discrimination sensitivity (d") and standarcbr for Control tests (SC-SC and
ST-ST combined) and Dialect shifting tests (ST-8@ 8C-ST combined).

If used as a method of voice disguise, a perpetcatold use one native dialect at the time of
an offence and use the other in the event of bierggd to participate in a voice line-up as a
suspect. Needless to say this method of voice @isgeould have devastating effects on
witness accuracy as they would not able to recegtie perpetrators voice when using
different dialect, or yet worse, that the witnessuld make an incorrect identification and
choose another person whose dialect is more sitoildre voice heard in the crime setting.

In order to assess whether voice disguise usintpied dialect can have as drastic an
impact upon speaker identification as voice disgly switching between native dialects,
research using imitated dialect as a means of disgsirequired.
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