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Abstract

This paper proposes that speech analysis be usgaatuify

prosodic variables in presentation speech, andrtepbe

results of a perception test of speaker livelinéBse test ma-
terial was taken from a corpus of oral presentatioade by
18 Swedish native students of Technical Englishveliness
ratings from a panel of eight judges correlatedrsgly with

normalized standard deviation of FO and, for fenspleakers,
with mean length of runs, which is the number dfabjes

between pauses of >250 ms. An application of tfieséngs

would be in the development of a feedback mechafasitine

prosody of public speaking.

1. Introduction

Advice on speaking in public invariably includestiction to
use a voice that varies in pitch, tempo and intgnSipeakers
are also told to practice their talks ahead of tipreferably
with a listener who can give feedback on the wag \thice
has been used. The idea behind the research prddarthis
paper is that automatic feedback on speaker prosodl be
provided by signal analysis software that would rgifia

intonational variation and measure speaking ratsyitables
per second. Such a system would help in particalamotone
speakers and speakers who tend toward speakinguiokly

for international audiences.

1.1. Motivation

Using one’s voice well is not the absolutely mositiaal
aspect of making a good presentation; it is alguoitant that
the content is well-structured, appropriate todhdience, and
clearly explained. Yet if the speaker does not hiseor her
voice in a way that facilitates access to the aunt¢he
message can be lost. Any number of popular manoils
public speaking advise speaking with a lively vdicat varies
in intonation. Intonational modification helps tlidience
understand the content of the message. By pausifagebe
moving to a new point, for example, and then raigitch as
one starts to speak, a speaker helps listenenst thiemselves
in the flow of information. An important side efteaf helping
listeners in this way is the maintenance of listdoeus on the
message, so that their attention does not wandeelyL
speakers should also avoid following one intonatigrattern
utterance after utterance, and include a visuakdsion, with
the contribution of facial and body gestures.

Public speaking difficulties are magnified for sedo
language users, who are operating under a heawitivay
load of planning lexical content and its articwdatiat the
same time as they may lack confidence and fantifiavith
the potentialities of spoken academic English. Anbar of

recent works [1, 2] have pointed to the lexicahtagtical and
pragmatic difficulties faced by non-native speakets are
presenting or teaching in English. An increasingnbar of
studies have addressed the important issue of ativen
prosody in instructional speech [3-5]. Pickeringy¢émpared
the way native and non-native teaching assistarsisd u
intonational paragraphing in the presentation dfotatory
instructions. The non-native speakers showed “siderably
weaker control of intonational structure and auttsance in
prosodic composition that materially affects thenpoehen-
sibility of the discourse for native speaker hesirgp.19).
One of the contributing problems was an overallrowaer
pitch range, which made the identification of pmisounits
difficult.

1.2. Design of proposed feedback mechanism

The public speaking feedback mechanism (Fig. 1) is

conceptualized as a ‘speech checker in analogyh wit
grammar and spell checkers. Within the framework of
computer-assisted language learning theory, thehamem
would be placed in a supportive rather than a i@itaole.

Speaker-dependent speech recognition could proivifie-

mation on repeated segmental errors and the tiphscrthe
presentation could be analyzed for features thatregarded
as hallmarks of successful or problematic presemst
Speech analysis would quantify prosodic variatioeasure
speaking rate and pause time, and search for tigpepitch

contours that could be negatively perceived by adiemce.
An appropriate feedback interface for the prosaialyzer
would be a talking head that would listen alerttylang as

the prosody showed adequate variation but show lose

attention, or even fall
monotonous.

asleep, if the speech becam
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Figure 1. Schematic diagram of feedback mechanism for
public speaking. Featuresin bold are treated in this paper.



1.3. SD FOinrelation toliveliness

The standard deviation of FO in relation to perioe of
liveliness in short synthesized utterances has peeviously
studied by [6], and [7] examined pitch variationdifferent
types of discourse. In the research reported hieeeprimary
questions were to 1) determine the levels of SDok@d in a
corpus of natural presentation speech and 2) thet t
perceptions of liveliness of different levels ofgbi variation
in natural speech. Results would guide the settihdhe
parameters for prosodic feedback.

1.4. Temporal variablesin relation to liveliness

This paper also briefly investigates the tempoegaiables that
would be of value in a prosodic feedback mechanigh.
found a positive relationship between rate of speand
perceptions of liveliness, but it is important tispeakers, in
their attempt to produce lively speech, not begisgeak too
quickly. Studies have shown that lecturers havécdity in
adapting their rates of speech even when they khawtheir
audience may not be able to follow them [8]. Qusimg the
rates of speech that proficient non-native speaseEnglish
use with each other should help establish normtsniiight be
of benefit to native speakers as well.

2. Method

2.1. Speech material

The speakers in the presentation database were isSwed
students of engineering recorded as they compketgdded
requirement in their courses in Technical Englisihere
improved presentation skills are an important ceugsal.
The presentations were 7 to 10 minutes long andaoied
topics of a general technical nature. An analydisthe
pronunciation errors made by speakers in the corpas
presented in [9]. Out of a total of 28 recordind8, presen-
tations were chosen for prosodic analysis. Theltiegusub-
corpus consisted of balanced groups of males andlés at
three levels of English proficiency, two intermediagroups
(A and B) and one advanced (C).

2.2. Pitch variation quotient, PVQ

Pitch extraction was performed using the ESPS aimly
incorporated in WaveSurfer [10] with pitch bounéarset at
60-400 Hz for males and 120-500 Hz for females. The
extracted contours were visually inspected andabation of
extraction errors noted for later deletion. Forte&6-second
segment of speech (up to 60 segments per spedi@mean
and standard deviation of FO were calculated. Tionatze
between speakers, the standard deviation for eagment
was divided by the mean for each segment, yieldinglue
termed the PVQ, for pitch variation quotient.

2.3. Perception of livelinesstest

Nine ten-second samples of speech per speakersekreted
for a perception test of speaker liveliness. Theersgamples
represented three peak PVQs, three median PVQsthaeel
low PVQs per speaker. Separate tests for maledeandles
were prepared, giving 81 samples to rate for eash t

Eight university teachers of English (two malesx si
females) were recruited as raters. They were narawhat it

was pitch variation that was being tested. Thersatere
presented with a randomized set of icons, eaclesepting a
speech sample, on a computer screen. They weradted to
move the icons to a continuous scale whose endpuoiate
marked ‘lively’ and ‘monotone,” and they were alledvto
listen and move the icons as many times as theyedao.
The tests took about 45 minutes to complete andatiees did
the male and female tests on different days.

2.4. Calculating temporal variables

The transcripts of the 18 presentations were diliiié¢o

utterance runs between pauses >250 ms. The nuniber o

syllables per run was counted and these humbeis uged to
calculate the speaking rate in syllables per se¢8®$) and
the mean length of runs (MLR).

3. Resaults

3.1. Pitch variation quotients per segment and speaker

PVQ values for individual ten-second samples okespe
ranged from a low of about .06 to a high of .34.ldda
achieved higher values than females. Figure 2 shibhes
distribution of the values in the corpus database.
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Figure 2. Distribution of PVQ values for ten-second samples
in presentation corpus

The mean PVQs per speaker for the whole presentatio

ranged from a low of .11 to a high of .24. Figurest®ws
these measures in relation to the speaker’s peofagi in
English as measured by the placement test the rgtudizok
before they started studying English. There i anlweak
correlation (.42) between language ability andtpitariation.
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Figure 3. Mean PVQ per speaker in relation to English
proficiency



3.2. PVQinrelation to liveliness per ception

The liveliness perception test returned a scorevéost O
and 1000, which is the scale used on the x-axEignres 4
and 5. The first figure shows the composite livedis ratings
for the nine speech samples per speaker in reldtiothe
mean of the PVQs of the speech samples. Theresisag
correlation = .83,p < .01) between the two sets of values.
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Figure 4. Livelinessratingsin relation to PVQ per speaker

Figure 5 plots PVQ against liveliness ratings pgezexh
sample. The correlations are stronger for the mtklas for
the females. Speech samples from the more proficien
speakers of Group C are clustered in the lower rigind
guadrant, indicating that their speech could beqieed as
lively even when the PVQs were low. In contrast thss
proficient speakers in groups A and B are more Yikel be
found in the upper left quadrant.
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Figure5. Livelinessratingsin relation to pitch variation
quotient per speech sample

3.3. Temporal measuresin relation to liveliness per ception

Table 1 shows the correlations by sex betweenitigss
ratings of speech samples and the speaking rat)(&kan
length of runs (MLR), and pitch variation (PVQ) dfose
samples. Speaking rate as measured in SPS wésumak to
correlate with liveliness perceptions for eithex.deor female
speakers, the correlation between MLR and livelinsss
stronger than the correlation between PVQ andifiesk. In
stark contrast, the males show an insignificant atieg
correlation between the two values.

Table 1. Correlations between prosodic variables and
liveliness ratings of 162 speech samples

SPS MLR PVQ
Males .06 -.06 .70*
Females .16 72* .64*

n = 81 male samples, 79 female samples

*p< .01

4. Discussion

4.1. Potential for feedback

The results presented above are encouraging for the
development of an automatic feedback mechanism.nvitie
standard deviations are expressed as a percerftéye mean
fundamental frequency (PVQ) and measured over deorsl
intervals of natural speech, the values generatdiis corpus
of about three hours of presentation speech ramge & low
of .06 to a high of .34. Speech samples with PVResless
than .15 were generally rated as on the monotodeoéra
monotone-lively scale. Mean PVQ values for 7-10utes of
speech had a smaller range, from .11 to .24; hgena
speakers with mean values of less than .16 weeel i@ less
than lively. A feedback mechanism could thus be
programmed to reward speech where the variationmas
than 15% of the mean.

In this corpus of non-native speakers, some of wheame
of a near-native proficiency level, we find speakiates as
measured in syllables per second over the wholeeptation
that range between 2.42 and 3.56. These ratdevaee than
what is found in spontaneous speech due to thesiwe of
pauses, which can be lengthy in a presentation.effieet of
different levels has not been perceptually tesbed it would
be interesting to pursue this line of investigattorsee what
range of speaking rates are appropriate when usihglish
internationally.

4.2. Sex-based perceptual differences

Pitch variation was a stronger perceptual cueulitiess in
male speech than in female speech. This is consistigh
other work on personality and speech perceptioch sis that
of [11], who found that listeners were sensitiverdaation in
male FO but to themeans of female FO. A possible
explanation to this, proposed by [12], is that mspeakers
are expected to be monotone and are therefore dedanore
strongly when they vary their pitch.

Furthermore, the PVQ values were found to be higiver
male speech than for female speech. This is cemsistith
the analysis done by [12], who, by converting mHeid data
from many researchers to semitones, showed thatacgrio
popular perceptions, males had a larger pitch rathge
females. It should be mentioned here that diffenreaities
were obtained for the females in this corpus when
WaveSurfer's pitch extraction boundaries were sdifterent
levels, and that the optimal boundaries are nokgetwn. For
heuristic reasons, | believe it is preferable tma& working
with the Hertz scale rather than using the raw dstech
deviation from the semitone scale, though this warsure
more valid comparisons between males and females.

Speech rate as measured in syllables per secondiatas
found to be a correlate of liveliness. However, female



speech samples, the number of syllables betweesepau
(MLR) was a stronger correlate of liveliness tharclpi
variation. This is an interesting finding, whichosifd be

[4]

tested on a database of native speech. Because MLR is [5]

strongly correlated with language proficiency [13], is
possible that the raters were influenced by thealsprs’
perceived proficiency in English when rating femspeech.
Hahn [3] has shown that speaking with sentencesfagu
important for the successful communication of cohtand
Pickering [5] has shown that non-natives have advatime
than natives in modifying their pitch at the diskzmulevel.
Pickering’'s non-native subjects were native speakef
Mandarin; other research [14] has shown that napeakers
of a European language do not exhibit the samedifies as
speakers of Asian languages in using pitch to sirac
discourse in English. Swedish is a language withlcse
genetic relationship to English. As in English, niforma-
tion in an utterance should receive more focus thaen
information. This focus is achieved primarily bytagbi

movement in the focused word, usually accompanigd b

lengthening of the focused syllable and an increase
intensity. The Swedish speakers in this study shtulis not
be experiencing negative transfer from their L1 mhe
comes to providing focus in the appropriate partsan
utterance or in making pitch resets when introdgic@annew
topic, and there was no evidence in the corpusttiet had
these problems. Yet still some speakers were martone
than others. It is likely that affect—nervousness-ailarge
reason for this. It stands to reason that speaktis are
nervous presenting in their own language are evemem
nervous presenting in a second language. Thes&kegaseed
simply to be reminded not to forget about intormatas they
speak—hence the admonitions
manuals. A major
mechanism would be simply to help speakers notioblpms
and to track their own improvement. It is likelyathfor
speakers of many L1s, once they are reminded teptzcus
somewhere, they will know where to do it.
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