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) ABSTRACT
Th1§ paper presents an experiment
designed to test the effect of final
intonation contours on the degree to
which an utterance is perceived to be
final. The utterances were taken from
a corpus [3] of naturally occurring
monologue. Each was syntactically
complete and semantically unmarked
for finality. Keeping the endpoint
constant, the starting point of the
final fall was sytematically manipu-
lated to create 5 different versions of
cach sentence. The results of the
perception experiment suggest that
the higher the starting point of the
f‘mal fall, the less final that utterance
is perceived to be. There is no evi-

dence for any discrete
; S erceptu -
egorices. perceptual cat

:. lNTIt}ODUCTION

In  abstract re rescntations
intonation, the eng of a dcc?z:rati\(l)g
utterance is generally indicated by
assigning a falling contour. Phys-
ically, a fall can be any pitch contour
t,hat.ends at a pitch lower than its
starting  point. Since both starting
point and endpoint are variable
within the range of any one speaker
there are any number of falls which’
that speaker can produce. It is gener-
ally 'assumcd, however, that these
physxcal differences are not sign{f-
icant, an(.i that the height of the fall
is determined by the declining topline
across the utterance. Any significant
differences in the resulling overall
contour have in thec past been related

to the slope of the fall, residual f

) , all,
and endpomt. This study shows that
the starting point also has a system-
atic perceptual effect.

Other . experimental studies of the
acoustic correlates of boundarics 1]
[2]. hgve compared the physical
reahsat_xon of contours at the end of
syntactically complete and incomplete
_uttcrances. In contrast, this exper-
iment uses only syntactically complete
utterances. This study also differs
from others in that it uscs only na-
turally occurring data. The availabil-
ity of resynthesis techniques has
allowed for at least partial contro} of
the stimuli.

2. EXPERIMENT

The experiment described here poses

two questions:

glt)adt(')es a change in the height of the
rting point influence th i

of finality? © perception

gg)’ how does such an effect relate to

2.1. Method

Ten subjects were presented with five
versions of each of 10 naturally-
occurring utterances, 50 utterances in
all, of which the final contours had
been systematically manipulated. The
utterances were all syntactically com-
pletc,.and perceived (in a preliminary
experiment) to be semantically un-
marked for finality. Leaving the
endpoint constant, the final falling
contour of each one was assigned five
different starting points, varying sys-
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tematically in height. These five ver-
sions of each utterance Wwere
LPC—resynthesised. Listeners were
asked to judge, on a four point scale,
whether the speakers had finished or
whether they had more to say.

2.2. Preparation of the stimuli

The ten sentences were digitised at 10
Khz, and normalised for amplitude.
pitch was extracted and the resulting
f0 values were checked for octave
leaps, and smoothed by hand. The
peak of the last accented syllable in
each sentence was manipulated to
create five different versions of the f0
contour. In each casc the fO peak as-
sociated with the accent was adjusted
1o one of five different positions with
relation to the preceding trough and
penultimate peak, as illustrated in
Figure I.

x 1
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YVersion | higher than penultimate peak
Version 2 identical to penultimate pe
Version 3 midway between preceding
trough and penultimate peak

Version 4 identical to preceding trough
Version 5 lower than preceding trough

Figure 1. The five versions of each contour

In creating each version of the fO
contour, the {0 values preceding and
following the manipulated peaks were
adjusted to maintain as far as possi-
ble both microprosodic features and
the correspondence between f0 and
segments.

2.3. Procedure

The resynthesis of 10 sentences, each
in five different versions, produced a
set of 50 different stimuli. A stimulus
sequence file was generated in which
cach stimulus was repeated five times,
thus eliciting 250 responses from each

subject. They were preceded by a test
sequence of 10 stimuli which were
ignored in the analysis. The subjects
were asked to judge whether the
speaker of each sentence was

definitely going on,
probably going on,

had probably finished, or
had definitely finished.

e o o 0O

For the purpose of the analysis, these
responses were converted into ordered
data. The response “definitely going
on’ became a ‘l’, ‘probably going on’
became ‘2, ‘probably finished’ be-
came ‘3’, and “definitely finished’ be-
came ‘4’. The lower the score, the less
final the utterance was perceived to
be.

3. ANALYSIS
An analysis of the results must aim to

investigate the significance of all ef-
fects : sentences, subjects and f0 con-
tours. It was difficult to do this
formally because the responses were
ordered categories 1 to 4. This kind
of response violates the usual
normality assumptions for classical
ANOVA. However, the package
'PLUM’ [4] was used to fit the ap-
propriate ordered responses category
model. The adequacy of fit of each
‘treatment’ ({0 version) is donme by
comparing differences in deviance be-
tween models with and without the
treatment effect (goodness of fit) and
comparing these differences with the
appropriate chi square value. The re-
sults are shown in Table 1.

Table 1. Significance of sentence, subject and
{0 effects.

deviance sig. -
difference df. level
T
treatments | (2640 - 2199)
(10 versions)| = 441 4
(10 version ) ——
(2438 - 2199)

subjects
= 239 9 01
| =<7 1
<entences | (3113 - 2199
= 914 9 01

As expected, all effects are highly sig-
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nificant at the 1% level.

3.1. FO effects

If we average the finality scores for
all sentences and all subjects we see
that there is a systematic gradient
differcnce between the versions. It is
clear that the lower the starting point
of the final fall, the greater the degree
of perceived finality. See Figure 2.

Averages Scoras

FQ Verslons

Figure 2.  average scores of finality: This
graph shows Lhe average scores
of finality for each version.

We know, however, that both the
sentences and the subjects had a sig-
nificant effect on the results. In order
to see the effects of f0 manipulation
without the influence of the signif-
icapt between-sentence differences,
the average scorcs across replicates
for cach version were ranked from 1
to 5. The least degree of perceived fi-
nality was ranked [ and the highest
score ranked 5. Tied scores were
ranked equally.

For each of the versions 1 to 5, the
average rank was calculated across all
sentences and all subjects.

The results of this ranking are shown
in Figure 3.

It can be scen that the different fO
versions have a marked and consist-
ent effcct on the perception of final-
ity. A divergence from the predicted
ranks is only possible in one direction,
since no utterance could be perccived
as less final than ‘definitely going on’
or as more final than ‘definitely fin-
ished’. The dceviations of the
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FO Versions

Figure 3. average ranks of finality:  This
graph shows the average ranks
of [inality (conlinuous line),
against the predicted ranks (bro-
ken line).

endpoints of the line are therefore to
be expected. The greater deviance at
the non-final end of the scale is also
predictable, since we can assume that
the presence of any falling contour
which falls to the speaker’s base line
will indicate at least some degree of
finality. There are minor differences
in the degree of slope between any
two consccutive points, but the over-
all trend is a straight linc. The {0
versions thercfore have a significant
effect on the way subjects ranked ut-
terances in terms of degrees of final-
ity. The closest fit would be a straight
line, and the results must therefore be
interpreted as gradient rather than
categorical.

4. DISCUSSION

4.1. The perception of finality

The first question posed by this ex-
periment must be answered with yes:
there is clear evidence that the start-
ing point of a final fall influences the
listener’s perception of finality. There
is no evidence to suggest that this
perception is a catcgorical one.
Whether we take the average scores
of finality, or the average ranking of
the different versions relative to onc
another, the result is a gradient. This
suggests that finality is perceived in
terms of degrees rather than in terms
of catcgorics, binary or otherwise.
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inality and {0 _
#ﬁ'e?z:we); to the second question -

i fO - is not so
does this relate to 1V - 1
:\%:Ir Is there such a d1stmfctl110na;(zi bi?_
. I M s ¥ ’ a
ade as ‘high’ and low ,
gtl), how are these 10 be defined?

i 1 falls
be that the height of fina
}st r:gt}' perceived relative to any pre-

ceding syliables but to the speaker’s

i f

erall range. All the versions ©
(s):ntence 10% for example, were fa_xr}l%
low in the speaker’s range. Thls mlgh‘
explain the tendency to judge tt] is
sentence as inherently more final than

others.

Mean and Boyce [5] claim that ghe
endpoint of a sentence-final falling
contour can be regarded as ,constant
in relation to the speaker’s norm.
This was assumed to be the case In
the experiment described above.
Nonetheless, a similar experiment in
which the endpoint of each final cmll&
tour was sytematically changed wou d
complement the present study }?'nl
perhaps throw light on results which
are not accounted for here.

5, CONCLUSION
The tentative conclusions to be drawn
from this study are as follows.

o The height of a fal! given a con-
stant low endpoint is perceived as
a gradient. There is no evidence
to support a categorisation of falls
into high and low.

o The starting point of the final fall
influences the degree of pcrccn:cd
finality. The lower the starungl
point of such a fall the more fina
the utterance is perceived to bg::
There arc however othet pf()S()(llf.
influences on the degree of per-
ceived finality which cannot be
accounted for here.

e Height seems to be perceived in

relation to a speaker’s norm and
not in relation to the pitch of pre-
ceding syllables, accented or not.
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