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ABSTRACT 

The aim of this work was to determine how accurately and 
reliably individuals can remember and identify speakers, 
and how that ability is influenced by the time lapsed 
between the first exposure to the voice and the time of 
testing. First presentation (30 – 40 s) included four 
speakers (two male, two female). Three-second segments 
of the original three and additional three speakers (three 
male, three female) were presented to listeners five 
minutes after the first exposure and (depending on which 
group the listeners were assigned to) one week, two 
weeks, four weeks and six weeks later. The subjects' task 
was to answer whether the speakers were among those 
four they heard the first time. The results reveal low 
reliability of listeners’ responses in general, and 
significant effect of time on the success of speaker 
identification. 

1    INTRODUCTION 

Voice identification of a stranger's voice is a difficult task 
[1] and the necessity of it, except in children's games, is 
usually connected with very difficult and unpleasant 
experience, frequently as part of a forensic procedure. 
Many studies have addressed the regularities and 
irregularities of voice identification, as well as the 
variables that affect the process of recognition. Relevant 
variables include, for example, the degree of familiarity 
with the target language, relatedness of the target and 
native languges, phonetic experience, quality of the 
speech material, listeners' age and sex, the pressure the 
listeners feel with respect to the consequences of their 
testimony, etc. [2]. The commonsense view that the longer 
the length of initial exposure a witness has to a target's 
voice, the greater the accuracy of identification has been 
suported by several authors [3]. Ethical issues have always 
been closely linked to forensic speaker identification due 
to the possibility of having an enormous and immediate 
impact on the lives of individuals, whether they be alleged 
criminals or victims [4]. Both acoustic and linguistic 
information have been shown to play a role in speaker 
identification [5]. The main problems arise from the fact 
that characteristics of individual speakers are dealt with 
[6]. The tasks in voice identification can be different, but 
there are two main areas of the task – to compare an 
anonymous voice sample with that of a known speaker 
(”speaker identification”) and to judge the identity of the 
speakers from their voices in a so-called voice lineup [2]. 
The aim of the work reported in this paper was to 
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2    MATERIALS AND METHODS   

STENERS
listeners were 39 native speakers of Croatian, 
rsity students majoring in phonetics (5 male, 34 
e; mean age: 20). None had reported any hearing 
rments. They were randomly assigned to one of the 
roups, depending on when they were called back for 
nal identification test. Group 1 was tested after one 
(W1), group 2 after two weeks (W2), group 3 after 
eeks (W4), and group 4 after six weeks (W6).  

EAKERS
tudy included seven speakers, three male and four 
e, aged 20 to 50. The speakers had no hearing or 
h disorders. All of them spoke standard Croatian.  

CORDING AND THE RECORDED MATERIAL
 speaker recorded two speech samples. In the first 
the speakers described the Cookie theft picture that 
art of The Boston aphasia test [7]. The samples 

 30 to 40 seconds. The second sample was a 
ing of a short text which was identical for all 

ers (approximately 20 seconds). All recordings were 
in a controlled studio envirnoment on a digital Sony 
isc Recorder. 

OCEDURE 
e first session the subjects listened to four 
ptions of the picture, rendered by two male and two 
e speakers. The speech samples were presented 
h loudspeakers in a reasonably quiet classroom 

ent noise did not exceed 50 dB). Before the test the 
ers received a list of 14 questions related to the 
e, and oral instructions. They were naive as to the 
urpose of testing, and were asked to pay attention to 
scriptions so that they could answer the questions as 
ately as possible after hearing all four descriptions. 
were encouraged to look at the questions before 

g but not during listening. Having heard all four 
ers they were allowed sufficient time to answer the 
ons and asked to remain seated. During the 
tion of answer sheets and for the next five minutes 



small talk was made about current events, student life, 
weather etc.  

After five minutes, they were provided with new answer 
sheets and another set of oral instructions was given. They 
were to pretend they were called to testify in a case (the 
nature of the "case" was not specified) and decide whether 
the voices they were going to hear belonged to the four 
speakers they had heard five minutes ago. The test was a 
forced choice (YES or NO) design. Six speakers (three 
male, three female) were included in this part. Three of 
them were among the original four presented earlier, and 
three were "new". Three-second segments of the identical 
text (initial two sentences) were presented two times for 
each speaker in random order. This yielded 12 segments 
of identical lexical content, to be identified on the basis of 
the voice.  

After one, two, four and six weeks (depending on the 
group they were assigned to) the subjects were called back 
for the final part of the test, and the procedure applied five 
minutes after the initial presentation was repeated.  

3   RESULTS AND DISCUSSION 

In this experiment two types of data in the speaker 
identification tasks were of interest: (a) overall 
correctness, expressed as mean correct responses, and the  
distribution of hits and false alarms, and (b) the 
differences in response patterns accross different subject 
groups, i.e. time periods. The responses to the 14 
questions about the story described by the first four 
speakers are not analyzed here, since that task served only 
as distractor.  

In standard signal detection experiments, there are four 
possible signal-response combinations, in a YES-NO 
forced choice paradigm. Hits (YES responses in the 
presence of the signal,), false alarms (YES responses in 
the absence of the signal), rejections (correct negatives - 
NO responses in the absence of the signal), and misses
(NO responses in the presence of the signal).  In the 
context of speaker idetnification, hits and rejections
reflect the proportion of responses that will correctly 
identify the (non)involvement of the speaker in a previous 
situation. False alarms reveal the proportion of responses 
that will erroneusly identify a speaker that was not 
present, and misses reflect the proportion of responses that 
will fail to identify a speaker that was actually present.  
Simple means of correct responses are actually the 
combination of the first and fourth combination. The 
proportion of hits is calculated by dividing the number of 
correctly identified speakers with the total number of 
signal occurrences. The proportion of false alarms is 
calculated by dividing the number of false alarms with the 
total number of signal non-occurrence, e.g. instances of 
the absence of the signal. Of the 12 presented speech 
segments the correct answer to six was YES and the 
correct answer to the other six was NO.  
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one week the simple mean of corect responses was 
after two weeks 71%, after four weeks 75% and 
ix weeks 64%. Since not all subjects participated in 
entification test after five minutes, the result of 76% 
ll correct responses is for rough comparison only.  
ges of hits, false alarms and misses, together with 

ges of correct answers are presented in Table 1. 

Correct 
answers 

Hits False  
alarms 

Misses 

69 % 68 % 30 % 32 % 
71 % 72 % 30 % 28 % 
75 % 72 % 23 % 28 % 
64 % 70 % 43 % 30 % 

 1: Average of correct answers, hits, false alarms 
isses 

respect to simple means (percentage of correct 
rs), there were no significant differences among 
s (p > .05). The only significant difference was in 
6 group between the periods of five minutes post 
ession and six weeks (p = .002). It is interesting to 
hat albeit insignificant, the difference between W1 
 and W2 and W4 groups is such that the latter 
s actually have higher overall accuracy scores. Six 
 after first exposure to the speakers the accuracy 
ses.   

der to check how reliable the responses of the 
ts were, we looked at the proportion of hits and 
larms (and by default, misses). Again, unexpectedly 
oup that took the identification test one week after 
rst exposure had the lowest proportion of hits. 
ver, none of the significances were significant (p > 
In a simulated forensic situation the results would 
 unsatisfactory reliability of the ear-witnesses, i.e. in 
 of cases a person would actually be idenified as 
g been heard before. That percentage is a little 
r than in a previous similar experiment [8], where 
sult after one week was 67 %, after two weeks 69% 
ter a month  54%. 

proportion of false alarms varies with time 
icantly only with respect to the difference between 
nd six weeks post first exposure (p = .016). These 
s indicate that between 23 and 42 % speakers would 
rongly accused” on the basis of ear testimony. It is 
sting to note here that the percentage is the highest 
eeks after first exposure, which means that people 
o react incresingly with false positive answers when 
tain. The pecentage of false alarms obtained in a 
us experiment [8] ranged within 5 % (28 – 3 %) but 
rather similar to the results obtained in this 
iment, although the greatest pecentage of false 
s was not obtained after the longest lapsed time. 

y, the proportion of misses is informative as to how 
 actually present speakers would go unrecognized. 
of the differences among groups are significant (p > 



The results obtained  were in accordance with some 
previous works [8], but opposite to some others [9]), and 
therefore confirmed the uncertanity of identification of 
people based only on their voices. On the other hand, the 
delay in voice identification is not alway shown in hit 
scores, but may have an impact on misidentification and 
false alarms (Yarmey, 1995) 

As mentioned, the second target was to obtain percentage 
of correct positive hits and false alarms. This target has 
equally important role because false alarms would mean 
identification of wrong person.  

After a 5-minute break, there were 71% of hits and 29% 
of false alarms. After one week the percentage of hits was 
reduced to 68% and the percentage of false alarms was 
higher (32%). After the two-week period hits were 
obtained in 72% and false alarms in 28% and after four 
weeks percentage of hits was even higher, 74%, and the 
percentage of false alarms lower, 26%. After six weeks of 
positive answers were hits and 36% were false alarms. 
Nevertheless, the experiment should be performed with a 
larger number of listeners, both experienced and naive 
because there are reports that phonetic expert withnesses 
are in general more reliabel in identifying voices than 
naive listeners [5]. 

The results confirmed once again the uncertainity of  the 
identification based only of person's voice, although it 
would be interesting to compare both the first and the 
second group of results with the results of people who 
were told to concentrate on speakers voice and not on the 
content in the begining of the experiment. 

4    CONCLUSIONS 

It can be concluded that the identification based on voice 
if uncertain could jeopardize and mislead investigations or 
procedures where used. There are no significant 
differences in results taking into consideration the lapsed 
time (5 minutes, one, two, four and six weeks , 
respectively).  

The obtained results should be taken with caution due to 
the rather small number of listeners. Some of the 
unsystematic differences over time such as the initial 
increase of correct answers followed by a decrease may be 
results of artefacts originating in the experimental design 
and subjects’ behaviors during experiments. Future 
research should remedy that and, of course, testing larger 
numbers of subjects is expected to yield more reliable and 
conclusive data.  
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