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1. INTRODUCTION

The subject of auditory perception (and subsequent rating) of speaker-nativeness in a

binary — that is, forced-choice native versus non-native — setting has been studied by

many researchers in the past.‘ Much of this work has been conducted with American

English speech being the target phonological framework in mind and. in most cases

individual vowels or utterances comprising the stimuli have been derived from citation-fem

speech produced in either isolated word-lists or longer passages [10. 11]. Indeed. many

automatic speech recognisers (ASR's) have been trained on a mixture of such data and

ward-recognition accuracy is. in turn, fainy high in such systems when tested in similar

‘real-Iife' situations. such as news broadcasts. However. it is also accepted that the

performance of current ASR's is highly sensitive to differences in the input speech signal,

and so the on-going trend in both algorithm and corpus development is to minimise — or at

least document — any potential adulteration of a signal’s consistency (see [1-3] for

examples relating to the extraneous noise. and [4-7] for speech produced in adverse

physiological conditions).

Arslen and Hansen [8]. working on the premise that speaker—accent differences could also

be seen as noise. demonstrate that an ASR's error rate can be reduced when generalised

foreign accent models are employed in a system. As far as noise characterisation is

concerned then, current approaches —- although not yet optimal — seem quite promising.

Even so, little attention has been paid to systematically characterising speakers as discrete

groups. following Garrod and Doherty [12] for example. More explicitly. there appears to be

little research that investigates speaker-ethnicity as a tine—grained (and perhaps more

accent-independent) recognition parameter. It is felt that this is an important area since on

auditory-phonetic grounds, ethnically non—native. but British—born speakers may possess

many 'mild. but nevertheless unusual qualities as far as native listeners are concemad.2

 

‘ The term 'non-native' as used in the past has. at best. a rather vague meaning. My definition of

speaker-nativeness has deliberater been made rather more fine-grained. and therefore does not require

readers to Induce their own description, as has typically been the case in the past. The introduction of the

expression 'ethnicelly non-native‘ tater in this paper suggests that the parameter space of a given speaker’s

(foreign) accentedness or voice quality may well extend beyond the boundaries at his or her birthplace. In other

words. we can not postulate that matched speaker-dialects and geographical proximity — an auditory grounds

— are robust identifiers of truly Indigenous-sounding utterances in all empirical settings. even for monolinguals.

’ it should be noted that in Bn'tain and the USA, many at the so—called native citizens are descendants of

people born in the Caribbean. indien Sub-Continent. or Latin America which. In turn have language systems

other than Standard English in use for everyday verbal communicab'rm. Since the passing-an ct features

belonging to any such oo-occurring language system may give rise to differences in analytical findings. ethnicity

has been marked. The parents of ethnically non—native speakers on the other hand. can be marked as being

geographically non—native speakers oi English.
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Word recognition — regardless or whether undertaken by engineered or cognitive human

systems — may suffer as a result since such speakers are often unable to deliver truly

native pronunciation in a highly repeatable manner. Wrth similarly proficient. but

geographically non-native speakers both prosodic and pronunciation problems must be

contended with. and are seldom eradicated altogether. Hence. it would appear then. that a

speaker's second language (L2) lexicon develops at a diiferent pace to its related
phonological topology (which Is accordingly termed P2 here).3 So, the main questions here

are:

1. Do listeners really have an ability to discem any small differences between
these varieties of speech and those that are truly native?

2. It the listeners’ auditory systems can in fact perform such a task reliably on

fulHength utterances. do the same features surface on shorter passages?

2. THE EXPERIMENT

The work was intended to obtain data that contributes to our understanding of the
parameter space within which speaker—ethnicity and geographical non-nativeness are both

embedded. Should the answers to the above questions be positive to some degree.
evidence would then be available to show that there are thus problems that come with

employing an entirely native phonological schema in cunent ASR systems. These problems

would be further exposed when someelement of (involuntary) ‘mispronunciation' or
o'eolizatjon takes place during a speech act.

3. METHODOLOGY

3.1 Selecting the listeners
in order to conduct the required analyses of responses typical of experienced listeners. a
group of subjects was assembled. The Listener Group comprised a adult males and 2 adult

females. The bulk of the group members were part of the University of Shetfield's speech
community, Eight of the subjects were speakers oi (British) English as their first language
(English L1 = 5 males. 2 females). The remaining subjects spoke other European
languages as L1 and English fluently as L2. All (geographically) non-native subjects
reported both good comprehension and fluent speech of the language. Detailed data on
the Listener Group members are shown in table 1 below.

Columns 5. 6, and 7 of the table illustrate the languages spoken by each group member;

the number of years the listener has been able to assimilate English speech (YAE); and the
typical maximum percentage of time spent per week with speakers from ethnic groups
other than their own (T50) respectively. Clearly shown are the individual TSO levels. which
collectively have a group mean value of 61%. Overall listener performance was expected to
have been reasonably high due to the familiarity with non-indigenous varieties of English
speech by default, in addition to the fact that the group's predominant expertise was

speech-related.

 

’ It is argued that the way in which things are said by a given speaker contributes more to any perceived
non-nativenoss than lexical word choice alone.

344 Proc.l.O.A. Vol 20 Part 6 (1998)

 



  

Proceedings of the Institute of Acoustics
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LISTENER SEX AGE NATIONALITY LANGUAGESSPOKEN VAE 'ATSD
FLUENTLY (max)

BRITISH

BRITISH

BRITISH

BRITISH

BRITISH

BRITISH

BRITISH

ENGLISH + GERMAN 31

ENGLISH 20

ENGLISH 37

ENGLISH 52

ENGLISH 25

ENGLISH 30

ENGLISH 21

BRITISH ENGLISH 3‘

SPANISH SPANISH + ENGLISH 18

MACEDONIAN MACEDONEAN * ENGLISH 22

F

F

M

M

M

M

M

M

M

M

  

Table 1. Some details at the Listener Group used In both perceptual experiments. Note that significantly more

than halt 00 their weekly time is spent with speakers from an ethnic group other than their own (%T50),

As a preliminary measure, members of the Listener Group were administered an

audiometric screening (binaural stimulation via tour sweeping sinewaves ranging from

eo-SOOHz. and 500Hz-3.5kHz). None of the group members considered in this paper failed

to perceive the tones presented in the screening, or reported the existence of any known

speech or hearing problems.

32 The stimuli

A collection of utterances were taken from a corpus being collected spedfically for the

study at non-native varieties of English speech. The selected material was recorded using

high quality field equipment (principally. a Sennheiser MD421-U5 microphone, and a Philips

DCC170 15 bit digital audio recorder). For the purpose of this study the utterance subset of

interest was determined by the presence oi nine phonological leetures being produced by

each of the recorded speakers.‘ The Listener Group heard to two types of stimuli:

to Full Contextual Form (FCF) - where speakers were recorded whilst saying an

entire phrase and were using spontaneously self-chosen suprasegmental

teatures, such as intonation and rhythm;

2: Reduced Contextual Form (RCF) — short excerpts of the above phrases were

digitally edited out in order to reduce the intonational and rhythmic cues made

available to the Listener Group.

The selected utterances consisted of 7 short statements. and each was produced by 5

female speakers (utterance total = 35). For taperlment 1 the FCF utterances were

randomised on a speaker-order bests. classified via their respective phrasegroups, and

finally recorded onto a compact disk. The RCF utterances used for Experiment 2 were

arranged in a similar way on the same compact disk.

 

‘ in this case the leatures are the diphthongal glide let]; a voiced bilabial ploslve Ihl: lateral and post-alveolar

approximantc II, rl respectively; the alveolar stop! It, dl; the allrtcates Ids, t] I and an Inter-dental Irlcetive, Id].

The choice was motivated by the fact that many speakers cl English as L2 encounter problems with producing

all of these sounds accurately until late in acquisition. it ever at all.
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The experiments took place In a quiet area,at what the Listener Group considered to be

both an acceptable listening level. and loudspeaker positioning. The group members’ task

in both experiments was to listen carefully to the PCP and RCF utterances (heard in
experiments 1 and 2 respeaively) with the specific aim of attributing each discrete stimulus

to just one of five available ethnic groups.

The choice of ethnic groups that any one voice could have beenattributed to was coded as
follows;

1. A — Asian (born in Indian sub-continent. parents of same descent);

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

B — British (born in Britain. parents of British Anglo-Saxon descent);

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

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

A representative token of an unknown speaker‘s voice was presented to the Listener Group

three times only, and sufficient time was allowed for responses to be recorded prior to
moving on to the next phrase (typically 10-20 seconds after the last repetition of the token
in question).

In order to reduce the cognitive lead placed upon the listeners, the response forms featured

a number of potential keywords that related to some extralinguistic (e.g., attitudinal)
qualities of the speaker‘s voice (seefigure 1 below). The group were encouraged to use
any applicable features as markers to facilitate group attribution.“

 

VOICE 1

WHAT OF ACCENT EVDICE QUALITY DO YOU THINK THE SPEAKER HAS:

ASIAN BRITISH —— CARIBBEAN —

CIA DEA EIB CBC EIC

   

SURE SURE SURE SURE
Humanism”: GUESS norvsav FAIRLV cum-2 l EXTREMELY

   

WHAT WAS VOUR “FEW OF THE VOIEE (UNMAIKED I! NEUTRAL):

aggressive any friendly unfriendly Intelligent unintelligent depressing

WHAT CLUBS DID YOU FIND RELATING TO ITS E'l'ItNIGI'I'Y:

 

Figure 1. The response forms used by theListener Group during Experiment 1 provided intuitive means of
documenting extrallngulstic qualities of voices when heard in their full contextual form.

 

’ The seven keywords usedpertained to impressionistic — albeit, generally accepted - aspects of a

spkers animus/character aggressive, shy; Mendty. unfriendly, Intelligent, unintelligent; depressing.

Unmartred voices were considered neutral. ‘

346 Proc.l.O.A. Vol 20 Part 6 (1998) 



 

Proceedings of the Institute of Acoustics

GROUP A‘I‘TRIBUTION OF NON-NATIVE ENGLISH SPEECH

Experiment 2 used the RCF utterances as stimuli, and the listeners' instructions were to
attribute a given focus word to one the available ethnic groups and highlight any portion of
the word that sewed as a cue to the grouping decision. As with Experiment 1. the response

form contained additional space for written comments or transcriptions to be made. Each of
the experiments took approximately 45 minutes to complete and the Listener Group were
given a rest period of 15 minutes prior to the onset of Experiment 2.

4. RESULTS

The group attribution accuracy of the subjects taken as a whole was 69.71% in the first
experiment. With the exception of one listeners performance (only 48.6% correct
identification during the entire task). individual correct identification scores were fairly
homogeneous. The lowest correct identification score was 62.8%. whilst the highest score
was 82.6% (where the whole group std. for entire task = 3.52%).

As can be seen in table 2. listeners appeared to experience difficulty in grouping speakers
in phrases 1 and 6. In these two cases. listeners were frequently confusing ethnically
non-native speech with the native variety. As hypothesised. the native-speaking
monolingual Listener Group members‘ confidence ratings tended to be a little higher than
those of their bilingual colleagues. For the second expen'ment. all subjects perceived an
increased level of task difficulty and thus. were not quite as certain of their decisions. This
being the case. it was expected that the grouping error rate would increase accordingly.
However, it materialised that the reduction of available questioned data led to listeners
activating a rather more elaborate percept in order to discern ethnic group belonginghess.
In almost all cases overall perfon'nanoe had increased (see table 3 for group mean scoring
data).

W XPERIMENT 1: occur: ATTRIBON FcF-TYPE U‘I'I'ERANCE WV
VOICE 1 VOICE 2 VOICE 3 VOICE A VOICE 5 % CORRECT

ETHNICITY ETHNICITY ETHNICITY ETHNICITY ETHNICITY (GROUP MEAN)

A BC B C BA 60

   
E-
ll       

       
  

  
  
   

 

  

 

1

2 C 9 BA BC A 68

3 B C BC A BA 74

4 BC A BA C B 74

5 A B C BC BA 34

8 BC BA B A C 60

7 B BC A BA C SB

GROUP MEAN FOR ENTIRE EXPERIMENT 89.71

GROUP SD. FOR ENTIRE EXPERIMENT 5.52

‘ AiASIAN enemas/«N cammom
I easemsucaareesm BCARISBEAN
l

Table 2. Details at speaker-ethnicity for each eudltloned voice are shown on a per-phrase basis. The listeners'
correct group attribution across the 35 questioned utterances was close to 70%. Errors were otten due to
listener confusion in discoman instances at British. British-Asian. or British-Caribbean speech when presented
without any Intermediate Aslan and/or Caribbean tokens.
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EXPERIMENT 2: GROUP ATTRIBUTIDN OF RCF-TYPE UTTERANCES

VOICE 1 VOICE 2 VOICE 3 VOICE 4 VOICE 5 ‘36 CORRECT
ETHNICITY ETHNICITY ETHNICITY ETHNICITY ETHNICITY (GROUP MEAN)

C 8 BA BC A 62

8 BC BA A 72

A BA C B 86

BA B A C 74

B BC A BA 78

A BA C 70

E C BA 73

GROUP MEAN FOR ENTIRE EXPERIMENT 14

GROUP SD. FOR ENTIRE EXPERIMENT 1.39

Table 3. utterances scrutinised in their Reduced Contextual Form (RCF) produced a higher perceived level oi
task dithculty lor the Listener Group. but nevertheless enabled some low—level leatures to be utilised during the
grouping process. In all but one trial (Phrase 5) gains In grouping periormance were realised.

5. DISCUSSION AND CONCLUSIONS

Trained listeners who have been exposed to prosodicaliy unconstrained utterances appear

to have difficulty in highlighting the extent to which some auditory qualities of ethnically

non-native English speech overlaps its geographical counterpart. Additionally. no
comparison with a fully innate variety of English — i.e.. one derived from a British
Anglo-Saxon speaker — revealed systematically disoemible phonetic markers for accent
until the contextual form of the questioned speech streams had been reduced.

it would seem then. that listeners undertake the group attribution by process of top-down

elimination: sententiai—levei intonation first. followed by phonological topology, and finally.
voice quality. This suggests that intonation provides adequate grouping informtion when
long utterances are being processed. Lower-order phonetic manifestations of ethnocentric
cues on the other hand, are apparently only fully utilised the during cognitive processing of
sparse data (see the companion paper [15] in this volume).

The experiments reported here reveal group attribution tasks can be undertaken with

reasonable competence, since prosodic intonnaiion alone may provide an adequate cue to
a coarse-grained level of speaker-ethnicity. However, a caveat is that the extended
utterance length required may inhibit explicit surfacing of any detailed phonetic
characterisation {13,14}
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