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ABSTRACT

A distinct drop occurs in recognition accuracy when 
listeners no longer have to identify or discriminate speakers
in their own tongue but when they are speaking a foreign 
language. Several possible aspects were already
investigated by other researches. In this paper we try to 
explore whether a) the length of the units to be recognised, 
ranging from vowels to syllables influence the correct 
discrimination of four Russian speakers by Germans or if b) 
Russian sounds unknown in the German language are
responsible for the decrease. Wheras the longer units were 
significantly better discriminated, the unknown sounds 
seem not to play an important role.

1. INTRODUCTION

Although speaker identification and discrimination by
humans has already been the subject of much research there 
are still several unsolved questions. One of these concerns 
the reliability of subjects when asked to identify a voice 
they only heard for a short time. Forensic scientists are still 
researching various parameters that come into play when 
they are called upon to prepare and evaluate a voice line-up,
used to "confront" a victim or witness with the voices of a 
suspect and several foils. And although, a lot of the
problems are pretty well understood by now when the 
"suspect" speaks the same language as the listener, the 
situation is very different when two languages are involved.

In recent years, there has been a marked increase (speaking 
for Germany) of crimes comitted by foreigners, with little
or no German. Several studies investigated the effect of a
foreign language on speaker identification. Goggin et al 
(1991) [1] found that "monolingual English listeners
identified bilinguals' voices much better when they spoke 
English than when they s poke German". Köster et al (1995)
[2] tried to determine whether the relatedness of two 
languages has an effect on the performance. His subjects, 
Spanish and Chinese speakers with either some or no 
knowledge of German were asked to identify a German
speaker among some foils. He had also the results of an
English test group from an earlier experiment. Even though 
the English group performed best, the Spanish group with 
no German were worse than the Chinese. So, the
relatedness of two languages does not seem to help with the 
identification.
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udy with English learners of Swedish Schlichting and 
ans (2000) [3] could show that the level of
tence has a significant effect on the performance. 

ners with no knowledge of Swedish performed worst,
as the medium and near perfect group were
icantly better, being nearer to the results of Swedish 
ts , but not very different from each other. Obviously,
basic knowledge ot the other language is already 

ient to improve recognition.

 study we investigated two questions in connection 
he above results

, is it possible that sounds missing from the listeners '
ge are responsible for the drop in recognition
cy? Two reasons for such a result are possible: Either,

sounds, being unfamiliar to the listener act to draw 
ion to them, thus distracting the listener from focusing 
 speaker identifying features or they pose a problem, 
se the listener has no "prototype" for them. The idea 
d the second possibility comes from speaker
lization where it could be shown in several
ments, e. g. Mullennix et al (1989) [4] that listeners 
for example their perceptual vowel space to take a 

ular speakers' characteristics into account for
tion. Thus, when encountering an unknown vowel, 

tener might not be able to tell, whether it is just a very 
e realisation of a vowel known to him and as such 
peaker-specific or if it is an unknown vowel with its 
own distribution of possible interspeaker and

peaker variations.

dly, does the length of the linguistic unit used for 
fication or discrimination have any influence on the 
cy. Here again, two competing hypotheses are
le. On the one hand, Bricker and Pruzansky (1966) [5]

 show that "identification accuracy improved directly 
he number of phonemes in the sample even when the
on was controlled". They recorded 10 speakers
g vowels, mono- and disyllables and sentences,

 were presented to 16 listeners all familiar with the 
. They also investigated whether e. g. all vowels are 

sily recognised. They found that "the pattern of
sions among talkers is not independent of the vowel 
d[...]". This might lead to the conclusion that some 
mes make it easier to identify a speaker than others.

e other hand there is a purely personal observation 
 you listen to a language unknown to you, one feels 



overwhelmed by the seeming speed of production and is 
unable for the most part to mark the end of sentences, let 
alone words. This is connected with the above mentioned 
attention redirection, possibly induced by unknown sounds 
and phonotactics. Thus one might predict that using longer 
units, like words or sentences in contrast to vowels or 
syllables could lead to some kind of "information overload" 
which would result, if not in a decrease of correct answers, 
then at least in a roughly equal number and not the normally
noted increase.

2. THE EXPERIMENT

The experiment was an AX-discrimination task with
German listeners trying to distinguish between four
Russian female speakers. Four different linguistic units and 
two categories of sounds were investigated.

2.1 The Speakers

The speakers were four females, three of which were from 
different regions of Russia. and one who was originally 
from Armenia, but is bilingual and a professional translator
for Russian. They were all between 24 and 32 years old.
One of the main aspects for selecting these four voices was 
their fundamental frequencies with an average of 219 Hz 
and a standard deviation of 18 Hz. We considered this small 
enough as not to be a possible factor for discrimination on 
the basis of fundamental frequency alone.

Two of the speakers were known to seven listeners, but as 
the results of the listeners who did not know any of the 
speakers did not show a significant deviation from those 
who did, the results were collapsed for further analysis.

2.2 The Listeners

We presented the stimuli to 18 German listeners, 12
females and 6 males, aged between 23 and 32 without any 
knowledge of Russian. They were either students or staff of
the Institute of Phonetics at the university of Munich. None
of them reported any hearing problems.

2.3 The Stimuli

Four different kinds of linguistic units were used in this 
study:

2.3.1 Vowels

/a/, /i/, /u/. /e/ and the central high unrounded /i/ were used 
as Russian vowels. The first four, although not identical 
with the corresponding vowels in German are still
sufficiently similar as to be easily recognised by German 
listeners. The central high unrounded /i/ in contrast is a 
sound unfamiliar to Germans for whom it sounds like
something between an /i/ and an /u/. (All sounds are given 
in the German version of SAMPA). The vowels were 
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ed in pairs with 13 pairs of a speaker paired with 
f and 18 pairs with one of the other speakers. Each of 
31 different pairs were presented three times in 

mised order to the listeners. Nine times the
nations consisted of supposedly known vowels, four 
the unknown vowel occurred in the pairs.

2.3.2 Syllables

e syllables, we contrasted the consonants /r, v, m/ 
heir palatalised versions (/rj, vj, mj/. In addition, the 
dark l" and palatalised /l/ was also used. Every
nant was followed by the vowel /a/.. Even though one 
 argue that recognition could then happen on the basis 
 vowel alone, we followed the lead of Bricker and 

nsky (1966) who, too, used only the vowel /a/ for all 
ono- and dis yllabic words. As with the vowels, the 

i were paired with variations in both number of 
nt speakers (speaker with herself (ss) or other

er (ds)) and the two sound categories, known and
wn, so that four possible combinations existed.
7 ss-pairs and 15 sd pairs were again each used 3 
and randomised.

2.3.3 Words

ext group, words, were Russian minimal pairs,
sting palatalised and non-palatalised consonants
y used for the syllables. Both monosyllables (e. g. 
and /dal/) and disyllables (e. g. /valit/ and /vjalit/) 
sed. 16 pairs of ss and sd combinations occured, the 
ution of the known and unknown consonants the 
as with the syllables. The stimuli were again used 
times and randomised, but due to an error in the 
isation process, the results of only 10 of the 18 
rs could be used.

2.3.4 Sentences

were from a read passages, around five sentences,
a Russian scientific journal. They contained each
d 14 words with a fixed duration of 5 seconds.

6 listeners were available for the sentences, which 
gain presented in pairs in randomised order. But each 
as used only once this time. All speakers were 
iliar with the text and had some minutes to prepare it.

timuli were recorded in an anechoic chamber at 48 
ownsampled to 16 kHz with the program "sox" and 
sed further with Praat. To keep the prosody and f0 as 
r as possible, the stimuli, all except the sentences, 
read embedded in the carrier phrase "I say X" (in 
n).

unteract a learning effect two presentation orders 
reated – from sentences to vowels and vice versa. 

imuli were presented to the listeners via headphones 
lf-adjusted. comfortable loudness. They were given 



four lists, one for each stimulus type, with two squares for 
each pair, with "1" and "2" written in them for "one" or 
"two" speakers, respectively. The stimuli of each pair were 
separated by 700 ms, the pairs themselves were separated 
by 2.5 seconds with a beep in the middle. After five pairs 
there was a short break of 5 seconds and two sinus tones.

3. RESULTS AND DISCUSSION

.As is usual for recognition results, there are four possible 
answer categories. If the presented pair consists of two
stimuli by the same speaker, the listeners can correctly 
identify them as "same" and thus land a "hit". Or they can 
falsely reject the second stimulus as coming from the same 
speaker. Or, if the stimuli come from different speakers, he 
can either correctly reject the second stimulus as being 
from the first speaker or he can wrongly assign only one 
speaker to the pair (FA = false acceptance).

3.1 Unit length

We counted the "correct" answers for both the ss and ds 
combinations, where "correct" in the one case was "one 
speaker" and "two speakers" in the other case. The results 
were as follows:
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Figure 1 Comparison of the discrimination accuracy for different units.

To test whether the rise between each "longer unit was 
significant a chi² test was performed between each pair 

Syllables Words Phrases
Vowels ** (p=0.01) – ** (p=0.01)
Syllables – ** (p=0.01)
Words ** (p=0.01)

Table 1 Results of the chi² test for the different units

If one leaves out the words, whose bad results could be due 
to a mistake for the first eight participants, which left only 
10 listeners, the results of Bricker and Pruzansky (1966) are 
replicated with this study.

Obviously, even with a foreign language, the more material 
the listener has for recognition, the better.
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3.2 Unknown sounds

only the three shorter categories were used for 
is.

3.2.1 Vowels

- pairs spoken by a single speaker and those spoken 
ferent ones - were considered a slight tendency,
cant at the 0.05 level, can be seen, to support the 
 that it might be the unknown sounds in a language 
ead to a decrease in recognition. Each group
ered separately wasn't significantly different.

stingly enough, the vowel combination /a/ - /i/ and /a/ 
roduced a significant amount of mistakes to the other 
 pairs.

3.2.2 Syllables

ame result as with the vowels is also valid for the 
les: a slight tendency when both combinations are 
ered, but no significance, either combined or each 

 taken by itself.

3.2.3 Words

no significance at all could be measured, but as 
oned before, this unit was a bit problematic anyway.

4. CONCLUSIONS

 study, we investigated two possible aspects of the 
n recognition accuracy noted when listeners are asked 
tinguish between speakers who do not speak the
rs' mothertongue. One aspect was the length of the 

stic units presented for recognition. Both, an
vement or a decline of the accuracy are imaginable 
an increasing number of segments. As with
ising speakers in one's own language (Bricker and 

nsky, 1966), the German listeners of our study
d, too, from longer linguistic units when asked to 

minate between two stimuli in Russian.. There was a 
icant increase from vowels over syllables to
ces.

 the second aspect – the influence of sounds, vowels 
onsonants unknown in the listeners language – our
s do show a very slight tendency for vowels  and 
les to help with the recognition when the listener is 
ar with them, but the difference between the two 
ries was not significant.

al factors could be responsible for this result. Either 
eally don't make a difference or the small number of 
ers and listeners is not sufficient for a reliable result.

rmore, the use of the same vowel /a/ in the syllables 
ords could, of course, result in the listeners using this 
 basis for discrimination.



Another reason could be that there were differences in how
good the speakers themselves were recognized, when all 
units were considered together. Interestingly enough, one 
of the two speakers who was known to some listeners was 
recognised significantly worse than the others. This seems 
to be another interesting phenomena that when you are used 
to a certain person talking one language, even with an
accent, you have problems recognising this person when 
suddenly speaking a different language.
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