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ABSTRACT

This paper explores the existence and nature of
accommodation processegthin conversation,particularly
convergence of fundamental frequency (Forehversational
participants ovetime.

The study raises a number of issues relatethédhodologies
for analysing interactional (typically conversational) data.
Most important is the issue of ttepplicability ofstatistical
sampling methods which are independent ofititeractional
events occurring withinthe talk. It concludeswith
suggestions for a methodology thatexamineslong term
acoustic phenomengeg long term fundamental frequency)
and relates events at the micro acoustic levehteractional
events within a&onversation.

1. INTRODUCTION

This paperdiscusses a pilot study which looks at the
relationship between phonetic realisatioand social
processes. It arose out of an interest Gonversation
Analysis and sociolinguistic readings in Accommodation
Theory.

Developments irLinguistics and Sociology inthe 1990’s,
particularly in Conversation Analysi6CA) suggest aiew
of languagause that ishighly interactive. Theview is that
language and its component parts “idesigned for
interactional ends and as such must reckon with the

arthitecture and dymanics of turns, sequences, activities, ...

and other relevaninteractional actualities” (Schegloff,
Ochs & Thompson 1996:36). If this is so then ipizssible
that the effects ofinteraction are manifest atall levels of
linguistic production, including athe level of phonetic
production.

This view has beersupported bysociolingustic research
being undertakenrom a social psychological perspective.
Giles’ AccommodationTheory focuses on thénteractive
aspects of interpersonal communicatiand hasidentified
the occurrence ofconvergence’, that is “theprocesses
whereby individuals shift their speech styles tdecome
more like that of those with whom they aipteracting”
(Giles & Smith 1979:46). Convergence ipronunciation,
speech rates, pause and utteranlemgths, and vocal
intensities have all been observed, asd@ws/egence of the
fundamental frequency (Fo) of thmabbling ofinfants in the
presence of their mother or father (Giles & Sniifi¥9:46).

Consequentlythere are indications that intonation is not
only a phonologicalresource (Ladd 1996), and a means
whereby textstructure is indicated (Halliday 196Brown
1983), and turn exchangmportunities signalled (Sacks,
Schegloff & Jefferson 1974; Selting 1998), but also a
resource for demonstrating larger sog@abcesses.

Gregory (1991) states thatSpectral analsis of the
fundamental frequency band in speech ointerview
partners reveals covariance wubice energy levels, and
thus, a possible form afudimentary socialsynchrony”.
The aim of the experiment undediscussion here was to
determine whether thenean Fo ofconversationalpartners
would converge over time and whether there were atiner
relationships between the Fo of conversational partoges
time. However during the course of tlaalysis itbecame
obvious that theravere problemsassociating meements in
Fo levels with ‘rudimentary social synchrony’The later
part of this paper will discuss the pitfalls inherentimking
decontextualised observations tontext embeddedocial
events.

2 .METHODOLOGY

The subjects ofthe experiment wereeight women, paired
according toage,education and other demographfactors.
Conversations took place within a recording studicoider

to optimise sound quality. No topiavas set for the
conversations anthere was no particular task to complete.
This was to avoid the&onsequences that prestructuring of
the interaction may have on the nature of theonversation
and to minimise the effect of the setting and the experiment on
the content of the talk(Schegloff, Ochs & Thompson
1996:21).  Participantswere paired carefully toavoid
unequal social relations as theresimmeevidence thathis
influences who accommodates and to what degi@eegory
1991), and to make sure that they hatbugh incommon so
that they would beable to talk to each othefor fifteen
minutes without running out of things say.

Participantswere first asked to read twhbnes of apoem.
This enabled the taking of decontextualisedbaseline
measurement. They weten left to talk for approximately
fifteen minutes.

The recordings werdigitised usingthe programSignalyse.

An FFT-Comb analysis was undertaken for each samyilih

a frequency rangeetting of 100-400Hz, aew spectrum
every 5 ms, athreshold of 20% and an output filter setting at
8 extractions. Theample duration wasonstrained byboth



the technologyand the nature of naturalonversation. The
Signalyse programme was most comfortable sampling
portions of three to four seconds in duration. Longer
samples resulted iextremelyslow processingand in many
cases thepplication quitting altogether. Nevertheless, in
three to four seconds of conversation, speakersegahange
turns six times. They can haveignificant portions of
overlap, silence. laughing, loud breathing sniffiegughing
and so on.

Another characteristic of natural conversationEinglish is
that it is typically linear. One speaker speaks atirae.
Sampling of two speakers cannot be done at orfdeer the
baseline sample was taken tbenversationwas sampled at
roughly one minute intervals nine times. A piece of tdllat
was free of turn exchange and extranenosse wassampled

for three seconds andpartion typically between &nd 1.5
seconds in duration selecteahd subjected tanalysis to
extract the mean fundamental frequendhe sameprocedure
was then carried out on aubsequent portion ofalk
produced by the alternate speaker which was as close as
possible to the first. This procedure resulted in ten pairs of
mean Fo figures, each sampled over 1 tosééonds.

The data wasabulated, line plots produceahd correlation
tests carried out to test a numberhgpotheses.

3. RESULTS

The hypothesis that the mean Fo of speakers woald/erge
at somepoint in a two party conversation is supported by
the data.

The observations showed that the mean Fpaoficipants in

a two party conversation did converge atwmber ofpoints
throughout the portion measured in that the differences
between themean Fo foreach speaker at thegeoints is
smaller than thedifference intheir baselinemeasurements.
However, once achieved this convergence was not
maintained byparticipants.

In addition, some speakers appeared to be maintaithiag
mean Fo so that a relationship in the Fo readings of the two
participants was maintained over a number of sampiats.
Gregory’s finding of covariance wasipported.

As shown in Table 1 and Figure 1, for Pair One difeerence
in Mean Fo at thebaseline was 29.25Hz.The Mean Fo
converges, ie: becomes less that 29.25 Hz at sapoites 3
and 9. Themean Fo ofarticipants does covary acrowee
points. The relationship betweermmean Fo ismaintained
(within 5Hz) over consecutive samppoints at points 4, 5
and 6.

Sample Sp 1 Sp 2| Difference Mean Fo
Mean Fo| Mean Fo| Speaker 1 - Speaker 2
baseline 190.57 161.3)2 29.35
2 236.53 182.43 54.10
3 185.65] 176.07 9.5
4 197.85 156.04 41.8
5 220.11 177.71 42.4
6 194.92| 157.6 37.2
7 241.46 160.64 80.8
8 230.98 167.2( 63.7
9 158.24| 170.9( 12.6
10 267.92 183.5( 84.4

Table 1: Pair One, Mean HResults plusdifferencebetween
speakers in Mean Fo levels at each sampiet.
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Figure 1: Pair One, mean Fo Samples 1-10

As shown in Table 2 and Figure 2, for Pair Tweignificant
difference inmean Fowas not apparent. At nosubsequent
point in the data set is thdifference in Mean Fequal to or
less than the baseline reading of 2.81Hhe mean Fo of
participants does not converge but does covary at two
points. The Mean Fo at datpoints 3and 4 isequidistant
(within 5Hz).

Sample Speaker 1| Speaker 2 | Difference mean Fo
Mean Fo Mean Fo | Speaker 1 -2
Baseline | 196.38 193.57 2.81
2 167.79 179.26 8.47
3 193.09 227.09 34.0
4 176.78 207.40 30.62
5 229.44 220.62 8.82
6 190.09 224.42 34.338
7 205.16 199.72 5.44
8 188.22 193.58 5.3
9 179.45 246.21 66.76¢
10 184.93 210.00 25.0Y

Table 2: Pair Two Mean Fresults plusdifferencebetween
speakers at each samleint.



pair 2 the convergencentensifying (the difference decreasing at
300 O Speaker 1 Mean Fo f Speaker 2 Mear Fo each point). Rather whilst the difference at thpsints may
280 L be less that thelifference atthe baseline, theelationship
260 - between Fo levels at these points dfiestuate.
£ 240 L
g 220 - Sample Speaker 1| Speaker 2 | Difference mean Fo
s 2% - Mean Fo Mean Fo speaker 1 -2
g 0 ) baseline | 196.17 30.89 41.31
? o 3 2 152.47 36.10 6.91
[ 3 262.30 74.81 96.11
o 3 4 146.68 27.75 3.4
0 2 4 6 8 10 12 5 167.39 36.57 55.3Y
sample 6 204.46 72.30 8.09
Figure 2: Pair Two Mean Fo Sampted.0 7 170.45 51.36 12.59
8 220.75 70.81 20.4%
As shown inTable 3 and Figure 3for Pair Three the 9 152.64 13.79 11.5¢y
difference in Mean Fo at the baseline is 1095 TheMean 10 229.95 60.81 67.0y

Fo of the two speakers converge at sample point 6 and 7. The

mean Fo also covaries at these two points asdtisidistant

Table 4: Mean Foesults plusdifferencebetweenspeakers

(within 5Hz). at each samplpoint.
Pair 4

Sample Speaker 1| Speaker 2 | Difference mean Fo 300 e B SR

Mean Fo | Mean Fo | Speaker 1-2 280 r
Baseline | 173.85 184.8 10.9% 260 T
2 177.57 160.48 17.0p £ 20 )
3 178.65 213.36 34.68 g 220 3
4 154.16 178.07 23.9 g 2 3
5 164.24 182.60 18.3p & eo [
6 158.45 161.05 2.60 Lo [
7 152.65 159.51 6.86 120 [
8 162.65 150.24 12.41 100
9 153.89 176.81 22.9p 0 3 : 4 g 10 2
10 158.56 166.17 7.6 sample No

Table 3: Pair Three Mean Fo results pldiéferencebetween
speakers at each samleint.
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Figure 4: Pair Four Mean Fo Sample40

4. DISCUSSION

The experimenbutlined here doesconfirm that the mean
fundamental frequency ofonverstional participantswill
converge atsomepoints within an interaction,and will
covary. However, thguestion of whether participants in

conversation modify their Fo in order toestablish and
maintain arelationship betweenheir mean Fothat that of

their conversational partners is &uch more complex
guestion. It is not possible to answer thisestion from the
data for a number of reasons.

the were decontextualised. N

Firstly, samples

(0]

considerationwas taken of thelinguistic content of the

utterance, nor the conversational (social) action the talk was
produced to achieve.For example, atthe linguistic level,
without reference to context and content wecannot
determine whetheintonation patternsthat are said to be
indicative of particular speeclacts such asquestion’,

Figure 3: Pair Three Mean Fo Samples 1-10

As shown in Table 4 and Figure 4, for Pair 4 thiference in
Mean Fo at the baseline is 41.31Hz. The Mean Fo of the two
speakers converge at sampleints 2, 4, 6, 7, &nd 9. At
these pointsthe difference in Mean Fo idess than the ‘demand’, ‘pleas’etc. (CouperKuhlen 1985158-172) were
difference atthe baseline. However the convergence is not consequential tdhe observations. Nor can wedetermine
maintained at a consistent or level across these points, nor is Whether theportion of talk underexamination wasbeing



produced to achieve affiliation or disaffiliation at a
sociall/interactional level.Claims that sociakynchrony are

being demonstrated at the level of acousfibenomena

would be stronger if theywere supported by evidence of
synchrony at other levels ahalysis.

Secondly, claims as to the macro social nature of any piece of
dataaredifficult to substantiate if it cannot be showthat

the features identified by the analyamiealso elements of the
talk being observably oriented to khe participants. In
other words, can we say that the convergementified in
this experiment is apparent to and relevant to
participants and being used byhem as aninteractional
resource (Selting 1998). If we cannot show this, then we
cannot claim more than statisticaincidence.

the

For these reasonsyhilst it is possible tosee that themean

Fo of participants in a conversation does converge and
covary, claims thathis demonstrates accommodation or a
form of social synchrony are nsustainable.

5. Conclusion

The solution to these methodologicahd analytic problems
is to combine instrumentalanalysis with detailed
transcriptions. This would allow concurrent examination of
acoustic, linguistic and interactional content. It wouldke
possible the correlation of acoustic evefsadeevident by
the instrumental analysis) with tHenguistic content and
the social actions afonversational participants. Withhis
approach, it should bpossible to show thatelationships
in events at the acoustic levaierelated to andsupported
by linguistic and sociaévents, and that thegrerelevant to
the participants inthe interaction and not justinteresting
analytical constructs.

Further examination of theonversations produced by the
participants in this study are currently being undertaken by
the author using the suggestetkthodology.
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