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ABSTRACT

To investigate the influence of regio-
nal and soctal backgrourds on voice quali~
iy of speakers, LTAS (long~term average
spectra) drawn from 21 readings of an in-
variant text and 25 interviews were compa-
red by means of SDDD dissimilarity index.
The results tentatively suggest correlati-
on with major geographical divisions on
the British Isles. More impressive are
SDDD values drawn from comparisons of mid-
dle class, urban working class LTAS data.
In search of more informative frequency
bands data for regional and social groups
identification, the ratio between two ma-
jor areas under the curve was introduced,
and the results were assessed with regards
to socially acceptable cultivated voice
quality. The communicative value of situa-
tional LTAS variability was tested in ex-
periments with two speakers performing a
number of social roles.

INTRODUCTION

Various experiments have given evidence
to the fact that long-term average spect-
rum (LTAS) is a good acoustical cue to
.the speaker's individuality. LTAS has been
experimentally proved to be sensitive to
the speaker's language and social variety
of accent. Part of LTAS variability is
explained by language-specific and dia-
lect~distinet articulatory settings. LTAS
are normally drawn from experimentator-
controlled situations, such as reading a
phonetically balanced text in a sound -
proof studio with the aim of producing a
set of articulatory models (I,2). Inter-
dialect LTAS variability of bilinguals,
for instance, is distinguished from in-
tra-person natural residual variability
which has been registered in the absence
of any controllable variations (2,3).

The objective of this research is to
determine whether regional and social
divisions, as well as communicatively re-
levant situational variations of voice
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quality in natural speech can be likewise
distinguished on the bhasis of LTAS compa-
risons.

CORPUS AND METHODS

Regionsl variatiom of voicece settings
on the territory of the British Isles is

Investigated by means of LTAS drawn from
21 readings of an invariant text recorded
in a sound-proof studio. The speakers we-
re grouped according to their place of
birth and permanent residence, with spe~-
cial reference to historically and ethni-
cally distinct Celtic areas and to urban
centres. Other accent relevant parameters,
such as occupation, education level, sex
and age, were kept constant., The group of
young speakers consists of I2 male British
university undergraduates, aged 20-25, two

in a group,,who represent six regional

groups: London, South-East, Midlands,
North, Scotland, Northern Ireland. The
group of middle-aged speakers, 9 male uni-
versity graduates, aged 30-45, three in a
group, represent three urban centres:
London, Edinburgh, Glasgow.

For LTAS analysis a 60sec sample of
continuous speech for each speaker was
analysed by means of an IC-2M I8-channel
analyser to obtain 8 kHz frequency span.
Collected LTAS were subsequently compared
by means of SDDD dissimilarity index which
has been previously described as a power=-
ful method of quantifying the observed va-
riabilities: high SDDD values indicate
considerable dissimilarity between spect-
ra, and, conversely (2,3,4).

Eackh individual comparison of a given
LTAS with another was performed by means
of the SDDD index which is defined as:

sop0 =[x (55t

]
where S and S are the spectra being
compared, each one defined by its S: and
8% level values for each of the K fre-
quency components, and Md is the mean for
the 8¢ - $. differences. SDDD is insensi -
tive to variations in the overall levels
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" of the compared spectra, which therefore,
do not need any imtensity-normalization
prior to the computations.

To assess the relative influence of ma-

ximum energy frequency bamds on the total

effect of groups differentiation, the ove-
rall SDDD analysis was followed by the com-

parison of areas under the curve starting
from TOO0 Hz to 8000 Hz., —

Social status variation is sampled by
three groups which are established om the

basis of the determing occupatiomal factor.

- They consist of: 1I) middle class group
(I0 speakers), 2) urban working class
group (5), 3) agricultural working class

group (I0). The 25 interviews in which the

speakers are engaged were collected under
‘various recording conditions.

Alongside with SDDD index the following
parameter was introduced: the ratio which

demonstrates the relationship between the

maximum energy location area (62 -~ 707 Hz)

and the high frequencies area under the
curve (I000 - 8000 Hz). An attempt has
been made at correlating the ratio with
communricatively acceptable ecultivated
voice quality of middle class male spea-
kers.

Middle class speakers' voice qualities
were evaluated by a group of British Eng-
lish male judges. Semantic differential
ratings scale elaborated by W.P.D.Fagel
and L.W.A., van Herpt (5), take into ac-
count 5 basic factors which determine the

evaluation of running speech voice quality
One is associated with variety and melodi-
ousness (momotomous/melodious, expression-

less/expressive), the second is interpre-
ted as articulation quality (slovenly/po-

varying degrees of formality: lecture,
tutorial, consultation, talk. The chan-
ging relationships between the speakers
were reflected in the roles played by

each performer: lecturer, tutor, student.
The speech of two male performers was se-
lected among the corpus of six male and
female interlocutors recordings as natural
communicatively most successful, showing a
high level of role internalizatiom. We
analysed 8 LTAS (4 for each speaker) which
could be related to a change of role, a
change of the formality of the situation
or both. The comparisons were made by
means of SDDD index and the ratio between
the two major areas under the curve.

RESULTS AND DISCUSSION

Among the young speakers who belong to
8ix regional groups the application of
SDDD index method was 'most productive whe-
re the high frequencies data were used.
The results tentatively suggest .correlati~
on with major geographical divisions on
the British Isles. The ranking of SDDD va-
lues drawn from LTAS group means compari-
sons demonstrates the gradience of accent
continuum, suggesting that the underlying
principle of regional voice quality diffe-
rentiation is geographical proximity.

Cf. the lowest SDDD values for North/Mid-
lands and Scotland/Northern Ireland com-
parisons. In accordance with this princi-
ple, the highest SDDD values are registe-
red, as expected, in the South/N.Ireland
and South/Scotland comparisons:

Table T

SDDD data in six regional groups

lished, broad/cultured), the third as per- v
(young speakers, 1000 Hz - 8000 Hz)

ceived clarity (dull/clear, husky/not hus-
ky) and the strength of voiece (soft/loud),-

the fourth is clearly associated with REGIONAL GROUPS SDDD
pitch (high/low) and the fifth - with tem- o : (group means
po (dragging/brisk, slow/quick). There is North/Midlands 0.27
also a global evaluative rating of woices Scotland/N.Ireland 0.35
(ugly/beautiful, unpleasant/pleasant). North/N.Treland 0.5T
Situational LTAS warijation. LTAS has South/Midlands 0.59
been previously reported to be semsitive North/Scotland 062
to intra-persomal non-controllable varia- South/North 0.83
bility, and also to deliberate changes of South/N,Trelard T.30
voice quality. To determine the degree of South/Scotland 131

conventional voice quality variatiom rela-
ted to social imitation amd communicative-
ly relevant voice accommodation umder the
varying discourse-specific eomditions we
selected two important soecial factors:
social role and formality of the situation.
We conducted an experiment to test the ef-
fects of social roles of authority, non-
authority and solidarity simulated by two
male undergraduates under laboratory stu-
dio conditions. The subjects were offered
a set of academic life situations with

However, when each individual LTAS was
compared separately, the ranking was not
as consistent, although the general ten-
dency was preserved./see Table II/.
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Table IT

SDDD data in six regional groups

(young speakers, I000 Bz -~ 8000 Hz)
-individual comparisons-

Groups Mean Standard Exgr:me
devigtiom _
South/North 0.37 0,06 0.28-0.55
North/Midl. 0.49 0.694 0.37-0.58
South/Midl. 0.53 0,107 0.4I-0.64
North/N.Irel, 0.57 0.264 0.16-0,76
South/N,Irel. 0,60 0.260 0.30-0.92
Scotl,/N.Irel. 0.69 0.351 0.33~-T.12
Scotl./South 0.70 0.346 0.35-1.09
Scotl./North 0.74 Ou448  0.3I-I.I7
Scotl,/Midl, 0,97 6,438 0,53-T.4Ll4

Of special interest is LTAS comparisons
with London group data which testify to
the influence of the metropolis, with re-
gards to geographical proximity and.cultu-
ral tradition.

Tahle III
SDDD "data: comparisons with Londom
(young speakers, 62 Hz - 8000 Hz)

Groups Mean Standard  Extreme
deviation data
Tondon/South 2.19 0,663 T.54-3,01
London/Midl. 2.27 0.656 T.43=2.79
London/fScotl. 2061 00863 1‘055"3045
London/N.Irel. 2»83 10166 1047-3.9?

London/North 2 0.775 2¢39=4,06

Middle-aged speakers who fall into three
regional groups, represent three urban
csntres: London,Edinburgh and Glasgow.
Their comparisons data give more evidence
in support of the geographical proximity
tendency and urban centre ccultural influ-
ence. In full conformity with the trends
outlined above, Edinburgh data is distin-

. gulshed both from London and Glasgow,
though more decisively so from the former
than the latter,

Takle IV
LTAS data in three regional groups
(middle-aged speakers, 62 Hz -8000 Hz)

Groups Mean Standard Extreme
deyiation data

Glasgow/Edink, F.67F 2,121 0464=5,72

London/Edintb. 5.00 0.899 3,93-7,09

London/Glasgow  5.25 I,2I7 4,70-8,06

We also found that London LTAS data are
singular in respect to another parameter
first introduced at this stage of the re-
search: the ratio between the two major
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areas under the curve, the maximum energy
area (62 Hz - 707 Hz) and the high fre-
quencies area (I000 Hz - 8000 Hz). Here
again Edinburgh data are intermediate
between London and Glasgow data.

Tahle V
Ratio data im three regional groups
(62 - 707 Hz area/IO00 - 8000 Hz area)

Groups Ratio
London 3470
Edinburgh 5.50
Glasgow 7.00

Elderly people representing three soci-
al occupational groups of people, i.e.
middle class, urban working class and ag-
ricultural working class, demonmstrate ur-
ban and rural community voice quality
differences, as well as the social dis-
tance which has a direct bearing om SDDD
values.

Table VI
SDDD data in three social groups
(elderly people, 62 Hz - 8000 Hz)

SOCTAL GROUPS SDDD

(group means)
middle cl./agric. w. - 245k
agric. w./urban w. 548

middle ¢l./agric, W, 6455

Previous research carried out at the
Dept. of English Phometics of Moscow Lin-
guistic University under the author's su-
pervision, has given ample evidence that
middle class cultivated RP voice quality
is highly evaluated hy British judges (6).
According to our data, RP quality may be
lescribed in terms of low ratio values,
which sets it apart from other community
qualities:

Tabhle VII
Ratio data in three social groups
(62 - 707 Hz area/I000 - 8000 Hz area)

Groups Ratio

middle class 0.93
agric. working 2,50
urban working 4,70

From the ratio data we could make -fur-
ther inferences: middle e¢lass voice quali
ty is characterized by a more balamced
energy distribution over a large span of
frequencies, while the urban working class
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voices with their high concentration of
energy in the maximum energy bands are
very poor in harmonics. :
In the analysis of situational varia-
bility of voice quality we were primarily
concerned with SDDD intra-person varighi-.
lity which corresponds to social role
shifts. However, a discourse-specific fac-
tor of formality 1s to be taken into acco-
unt too. We compared LTAS data from four
academic life situational roles: two ro-
les of authority, i.e. lecturer and pro-
. fessor, in which the former is associated

with a highly formal public speech setting
one role of non-authority, i.e. a student
at the tutorial, and a role of solidarity
in which a student is engaged in an infor-
mal talk with a fellow student.

Thke ranking displays SDDD sensitivity
to each shift in the degree of formality
or social role authority change. The low-
est SDDD values correspond to one degree
shift of formality, while the highest
SDDD values stand for a two-steps change
in authority plus two degrees difference
in formality.

Table VIII
SDDD data im social roles
and formality situational shifts

Speaker G
Sogial role Formality _.SDDD
auth.aauth. higly f./formal T.59
auth,/non-auth., formal/formal 1.98
solid./auth. informal/formal 2.86
s0lid./non-auth, imformal/formal 2.96
olid./auth nformal/highly f

The ratio between two major areas under

the curve calculated for each social role
verifies our hypothesis that the part of a
professor in a formal academic setting
calls for an RP voice quality with its
smooth transitions and balanced distribu-
tion of energy. All the deviations from
the norm, both role-shifting and dis-
course~specific, are reflected in the im-
crease of ratio values.

Table IX
Ratio data im four social roles
(62 - 707 Hz area/I000 - 8000 Hz area)

Speaker A

Social roles Formality SDDD
professor formal T1.5%

. student highly formal T.86
student informal 3.64
lecturer highly formal 5.26
student formal 5938
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CONCLUSTION

Despite the technical limitatioms of
the experiments, the assocliations sugges-
ted here are a positive indication that
regional and social groups data can be
differentiated using SDDD dissimilarity
index and evaluated with regards to cul-
tivated RP male voice quality by means of
the ratio betweem the maximum energy area
and the high frequencies area. Quantitati-
ve analysis of SDDD values suggests that
significant differentiatiom of community
volce qualities occurs in middle age and
increases with geographical amd social
distance, as well as age of the speakers.
Intra~-person voice quality variation is
influenced by communicatively relevant
social roles in discourse-specific situa-~
tions.
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