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1. INTRODUCTION

it is understood that many computational research activities focused on the recognition of
the spoken word rely on some prior knowledge of the target language. Typically — during
the eany stages of such work — canonical forms of linguistic data are used for system
development, which are then in tum modified to accommodate some non-ideal input (e.g.,
occluded signal end-points. background noise, etc).

Recently, there has been an increased level of interest in the’ characterisation of data that
is speaker-generated due to either some (external) stress factor or a difference in the
speaker's accent. As was the case in [1]. the work presented here is concerned with the
latter issue, but the primary focus is on exemplifying any phonetic manifestation.

2. DELINEATING THE NON-NAM SPEAKER

The ill-defined concept of speaker-nativeness is highlighted in a companion paper [2].
Furthermore, an argument has been made that being native by birthplace alone, is in no
way a guarantee of a speaker’s linguistic concordance at the phonological level. To quote:

‘... in Britain and the USA, many of the so-called native citizens are
descendants of people born in the Caribbean. Indian Sub-Continent. or Latin
America which, in turn have language systems other than Standard English in
use for everyday verbal communication. Since the passing-on of features
belonging to any such co—oocuning 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 of English.’ [2]

This definition of nativeness is attractive since it provides (1) a tri-level distinction along the
native—> non-native domain space; and (2) allows. whenever required, each sub-region to
operate with separate phonological inventories (and underlying phonetic prototypes).
Figure 1 shows the potential of the mentioned representation when applied to casually
articulated continuous speech. On viewing this, it is apparent that phonetic features
surfacing at the ethnically marked level of speaker-nativeness could easily be dismissed as
mere production errors —— or otherwise noted as ‘stigmatised’ pronunciations -when using
a traditional (binary) framework. In some cases, such allophonic tendencies are simply
moved to the socio-linguistic domain of 'style shifting' within an entirely native inventory [4].

Regardless of how small variations in pronunciation (and voice quality) may have been
treated in the past by linguists. the power of their intrinsic group belonging should at least
be explored. since the benefits to related machine learning and forensic disciplines are

Proc.l.O.A. Vol 20 Part 6 (1995)

 
351



Proceedings of the Institute of Acoustics

AslAN- AND CARIBBEAN-ENGLiSH CONSONANT CLUSTERS

potentially enormous. Additionally, it speakers are discretely dassified in terms at both

ethnicity (descent). and proximity (birthplace), prerequisite knowledge — implicit in earlier

studies of bilingualism, for instance — could be put to further use [4. B].
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Figure 1. The explicit classification of speaker nativeneaa by ethnically (E), and geographically (6) derived
measures reveals phonetic textures that are often obscured in the presence of previoust ill—donned terms

British-Caribbean and non—creotized Caribbean English speech are depicted at levels E and G. respectively.

2. THE ANALYSIS

Recent empirical data [2] show that when exposed to contextually reduced data —

excerpted from a stream of continuous speech — listeners are able to discem phonetic
properties that are In some way distinct from those of their mental prototypes for' the target
language. Moreover. it would seem that 3 listeners grouping pabilities on the grounds of

speaker-ethnicity are likely to increase when in such asetting

A monosyiiabic focus word within one of the seven reduced contextual form (RCF)
utterances used in [2] has been instrumentally examined In order to ascertain the
differentiating qualities heard Figure 2, below, Illustrates the differences in signal intensity
between one native and two geographically non-native samples.

Vim m I I Ilmo w

Figure 2. Intensity characteristics oi the word ‘drugs‘ produced in a conneded environment The native profile is
shown with a continuous line. Asian (A) and Caribbean (B) tokens are depicted by dashed line.

The'focus word, ‘drugs'. shown in this figure appears in a lc_VI environment (lml and lo]

respectively). Asian representations of the prevocelic region in the word favour [dr]. whilst
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the attriceted and palatetieed state of the Caribbean 1dr! gives rise to a {63] being realised.
As far as the perception of experienced listeners is concemed. the Asian utterance was
always eonectly identified. Only one of the listeners erroneously identified the Caribbean
utterance as being truly native. Even in this case. the affricaflon was clearly perceived (and
subsequently documented) by the listener. it also should be noted however. that the related
subiect’s Response Form from which these data are derived reveals that the confidence
level when judging this taken was tow (marked 'guess‘).

In the Intensity measurements we can raise observe that the silence period ls less marked
for both the Asian (close to 57.5 dB) and Caribbean (about 66.5 dB) speakers (figures 13
and 1b respectively). where the level of the naively-produced closure is in the region of 52
dB. The overall result is that during listening, Caribbean and native representations of m
word—final cluster [92! appear rather more elided than the slightly devoiced and more
spectratly diffused [<52] heard in the Asian speech. The latter sounds were also preceded by
a transient feature resembling a velar closure and resulted in a very briel plosive sensation
(or less than Tms). All of these auditory sensations were confirmed by spectrugraphlc
examination at the data (figure a).  
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Figure 3. Examination nt spectrogram: valeting to man (A). Caribbean (B) and native Eritfsh English (C)
utterances highlight marked ditlerenoes in word-initial and -final oomonant clusters Mri and igzr‘ reaperslvety.
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The overall impression on listening to these non—native date. is a method retrottexion

(followed by an alveolar tap) for the Asian token. and an allrication in the Caribbean

speedi that phonologicelly renders the utterance simitar in sound to the word ‘jugs' Idiugzi.

It is interesting to note however. that the majority of listeners did not overly consider the

rid-like quality or the Asian token's word-fine! velar consonant a strong cue to grouping.

3. CONCLUStON

A monosyllebic focus word that featured in an earlier listening experiment has ben

examined with the intention of highlighting features of -—— auditorin perceived — non-native

English speech to by instrumental means.

Associated data highlighted in [2] show that when consonant clusters within this and other

focus words have been repeatedly presented to trained listeners. they have reported on

several phonetic properties that have betrayed any notion of nativeness that may have. in

more contextualized situations. remained unncficed. However. it is relt that more empirical

data is required in order to determine the influence of listeners being trained by the

presentation order of stimuli. etc.

This work confirms that some (involuntary) differences in articulation takes piece during the

speech acts of proficient — but geographically non-native — speakers that consider

English to be their first lenguge (L1). Further investigation of similarty obtained data is

needed in order to discover other salient features of such speech. It would also be of

interest to see how the trget phonological properties of English are produced by

British—bum speakers of ethnically distinct descent. in addition to their acoustic derivatives.
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