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Abstract

Twenty speakers (10F, 10M) took part in ascdurse
completion task (DCT) to examine effects of politeness and
context on tunes used with vguestions in Greek: they heard
and saw on screen short scenarios ending in -guektion
DCTs were ontrolled for power, solidarity, and contexfwith
scenaios leadng to the whquestions being used either to
request information oto make a statement The results
confirmed the role of context: the two context types led to the
elicitation of distinct tunes, L*+H #H% for information
seeking questins, and L+H* L-L% for implicit statements
with lower scaling and later alignment of the accentual H in the
former, and differences in final FO consistent with a 'H% and
L% boundary tonerespectively. In addition, questions after
information contexts werehorter,but with a significantly
longer final vowel Politenessalso affected duratignwith
conditions requiring a greater degree gdoliteness (the
addressee being naolidary andf different sociaktatus tha

the speaker) leading to lower speakiatg.The results indicate
that tunes are associated with different durational profiles

mary. bal t azani @hon. ox. ac. uk,

a.arvani ti @ent. ac. uk

mentioned, gestionswith this tuneare used by speakeasd
interpretedby listenersas straghtforward questionsince they
are formally questions;dwever,the interpretation ofimplicit
statementis robust, considering that the only cue for this
interpretation is the tun¢he twointerpretations can apply even
when questions are string identical [3].

This brief descriptionof the phonology and pragmatics of
the two tunes ibased on large samples of perceptual {#ita
but the production studies on thealization of the tunes are
based orsmall numbers of participants;g.[2] and [3] were
both based orfour speakers eacliHere we use a large sample
of questions elicited from 2Greek speakerto examine in
more detail thephonetics of the two tunes in relation to the
possiblecontexts in which they appear; vaéso consider the
role of politenessn therealizationof the tunesSpecifically we
examine if the differentiation between the two tunes applies in
thislarge sample in order to determine whether (a) the two tunes
are indeed distinct and used consistently in response to different
pragmatic contexts; and (b) whether politeness affects the
choiceof tune,as the results of [3] indicater leadsinsteadto
gradient changes in realizaticasdiscussedn the literatureof

which are also influenced by politeness. These results support politeness and prosody (cf. [4], [5]).

recent studies showing that the study of intonation must include

parameters beyond FO.

Index Terms: intonation, politeness, Greek, vguestions

1. Introduction

Greek whquestions are typically produced with one of two
tunes, which in autosegmental terarerepresented as L*+H
L-!H% and L+H* L-L% [1], [2], [3]. Previous researchas
shown that straightforward questionsused to request
informationare typically though not exclusivelproduced wth

the former tune. This tune is also rated more polite by native
speakers of Greek, though only when produced by female
talkers (while the use of either tune is considerehlty polite

for male talkery [3].

The L+H* L-L% tunecan alsde used fostraightforward
questionsbut it is also used by speaképsnake a statement or
assert an opinion, typically a negative pnerefer to questios
used in this way amplicit statementsAs an illustrationin the
example shown inl), the speaker uses a question in order to
elicit information from the addressee; in (2), howewdren the
speaker finds out there is no mikheusesthe questioWhat
will I make him cappuccino with n@wo assert thamaking
cappuccinas impossible and thus &xpress displeasure at the
addressee’s lack of foresight which led them to not buging
sufficient quantity of milk.We note thatthe fact that tis
assertion takeshe form of aquestiondoes notmake it less
confrontational tharan overt statenm, i.e. using a question
herewith the L+H* L -L% tuneis not a politeness devicAs
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2. Methods

2.1. Participants

Twenty natve speakers of Standard Athenian Greek (10
females, and 10 males) were recorded. They were between 18
and 24 years old (mean 21, s.d.&)the time of the recording
they were allstudentsat the University ofAthens, the
University of Patras or the TEf Western Greecgalso located

in Patras). Thefpadall been brought up in Atheasid had lived
there most of their lives

2.2. Materials

The materials were a set of scenarios that ended with-a wh
guestion.Thescenariosvere created so as to take into account
two elements, pragmatic context and politenesgth the latter
beingoperationalized as power and solidarity (ideallggree

of impositionshould also be included in thexploration of
politeness, but the use ofhaguestions precluded use of this
politenesselated factor). Two types of contexts were used,
following [3]: contextA provided participants with a situation
which naturally ended with asking a quesiioorder to receive
information(see 1 below); conktB provided partipants with

a situation in which the whuestion was unlikely to serve its
primary purpose of seeking information and was used instead
as animplicit statemen(see 2 blow). In addition, the contexts
were created so as to manipulatewpo and solidarity:
situations were either between solidary or betweersatidary

10.21437/SpeechProsody.2018-32
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speakers; within eacdet speakers were equal, or unequal with
the speaker being either superior or inferior to the addressee.
There were 10 scenarios per combination of context, power and
solidarity for a total of 120 wiguestions (2 contexts * 2 power

* 3 solidarity * 10 scendos).

(1) Context A
You return home from school hungry. You want to eat
but only if dinner will be ready within half an hour, as
you are goingto the pool forswim practice and you
don’'t want to feel full. You see your mother boiling
pastaand you ask:

['pote Ba ‘ine etimi i makaro'nada]

Whenwill the pasta be ready?

Context B

Whenyour dad does the grocery shopping, he gets
stingy and does not buy enough of anything. One day
you havemanyfriends at homandyou run out of milk
although you had warned him about it. When a friend
asks you for a double cappuccino, you tell your dad:
[me'ti na tu 'ftgakso 'tora tay gapu 'tsino]

What will | make him cappuccineith now?

The questions varied with each scenario ad similar
structure They varied in number of syllables from 9 to 16
(mean 11.5, mode 11, s.d. 1.53he whwords or
expressions varied so thiaalf began with a stressed syllable
(e.g. [ti] “what”, ['pote] “when), whilethe other halfbegun
with an unstressed syllabl@.g. [me 'ti] “with what”). In
addition, in all questions (with a few exceptionsg #tressed
syllable of the wkword and the next stressed syllable were
separatd by two unstressed syllables, whichoigtimal in
Greek[6]. All questions ended in words with penultimate stress
(the default in Greek).

In total, 2400 utterances were recorded. The data of one
male participan{M3) were discarded as it turned out that he
hadfailed to respontb many of the stimuli. This yielded a total
of 2280 usable tokens from 19 speakers (10 females and 9
males).

@

2.3. Procedures

The recordings took place at théniversity of Patras. The
participants were recorded in a quiet room, using a laptop and a
Yeti microphoneset to cardioid The task was aamended
version of theDiscourse Completion Task/]f in that the
participants were given both the description sftaation(the
scenario)and the text with which to respond it (the wh
question) Each scenario and question combination was
presented oaPowerpant slide onecombinatiorat a time. Tie
participants sawthe scenarios on screen and heara@
prerecorded versioThey sawthe question®nly in writingand
were asked tatterthemin a way appropriate for the situation
describd in the scenaridrhe slides were presented in random
order, with each speaker being presented with a different
randomization.

2.4. Measurementsand statistical analysis

The questions were annotated using the facilities of P8hat [
Here we report on the following measurementhich are
illustrated in kgure 1

1. Accentual H(AH) scaling the FO value in ERB at the
highest point in the contour; this was always located
in the vicinity of the stressed vowel of the-wiord;

2. Accentual H alignment, i.e. the distance of AH from

the onset of the stressed vowel of thewdrd in ms
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Scaling ofthe final boundary tone (BBi.e.the FO
value in ERB at the end of the contpur

Speakimg rate over the entire question, definedtee
duration of the question divided by the number of
syllables (as defined by each question’s phonological
representation);

Pitch range in ERB, defined as ttiéference beteen
the maximum and minimum FO e&chquestion;

The duration of the accentual vowel and the last vowel
in the question.

As we were interested in systematic differences between
tunes, rather than individual differeagamong speakers, we
analyzed lte resulting data using linear mixed effects models
with CONTEXT, POWER andSOLIDARITY as fixedfactors and
speakers and items as random intercgjts

Based on previous results [3], we hypothesized that there
would be systematic differences between goestuttered after
context A anctontext B Specifically, we expected that context
A would fava the use of the L*+H EH% tune andccontext B
would fava the use othe L+H* L -L% tune Consequentlyve
expected that after context A egtiors would slow later AH
alignment, anchigher FB scaling; observation suggested that
the accentual and final vowel would also be longer than after
context B We further expcted that politeness woukffect
producton in a gradient mannespecificallywe expectedhat
when the addressee wasnrsolidary ornon-equal inpowerto
the speakemuestions wouldbe produced with lower speaking
rate and extended pitch range.

FO (ERE)
P -
o B oW

2

1 -
Fomin  FB
L |

1] 1.568

Time (5)

62
54

4.0

Fiy (ER13)

Ag

1kl
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Time (5)

Figure 1. lllustration of measurement®p panel:
['pote na pe'raso na to 'paro] “when should | come
pick it up?” in response to a context of type A; bottom
panel:[ja'ti na ti 'blino ti bja'tela] “why shouldl wash
the platter?” in response to a context of type B.

3. Reaults

3.1. Accentual High

We found a significant effecf @oNTEXT on the scaling ofhe
accentual HAH [est. =—0.138, SE = 0.03@,= —4.558} in
context B(question asnplicit statement)AH was significantly



higher ¢ = 6.83 ERB)than in context AX= 6.70ERB); see

Figure 2 There was no effect sLIDARITY [est. =—0.009, SE

=0.030, t =—0.288], orroweRr[for equal compared to inferior,
est. = 0.001, SE 0.03%,= 0.035; forsuperiorcompared to

inferior, est. =—0.052, SE = 0.03%,= —1.414]

Context effect plot

Figure 2 Effect of CONTEXT on the scaling oAH.

There was alsosignificant effect oEoNTEXT on the alignment

of AH [est. = 0.057, SE 6.004,t = 14.231], with AH aligning
significantly earlier incontext B = 38 ms) than context A
(*= 44 ms). SoLIDARITY alsohad a significant effect on the
alignment ofAH [est. =—0.009, SE = 0.004,= —2.232]: AH

was aligned significantly earlier when the speakers were
solidary & = 41 ms) than nossolidary ¢ = 42ms), though the
difference was minimalThere was a similarly small effect o
POWER on AH alignment for the contrast inferior to superior
[est. = 0.011, SE = 0.0065= 2.158] such that AH was aligned
earlier (c = 41 ms)when the speaker was inferito the
addressethan wherthe speaker was superiar € 42ms).On

the other hand, there was no effect of power for the comparison
between inferior and equal [est.-=0.005, SE = 0.00%, =
—1.000} see Figure3.

Context effect plot Solidarity effect plot

Corfied Soficarity

Power effect plot

Irfanicr Egusl Supanod

Fower

Figure 3 Effectsof CONTEXT, SOLIDARITY andPOWER
on the algnment of AH.

3.2. Final Boundary Tone

CoNTEXT had a significant effect on the scaling of the final
boundary tonegFB [est. = 0.379, SE 6.026,t = 14.834]; in
context B FB was significantly lowerX = 4.54 ERB) than

in context A = 4.92 ERB).SOLIDARITY also had a
significant effect on the scaling of FB [est—8.07Q SE =
0.026,t = —2.745]; FBwas higher when the speakers were
nonsolidary ¢ = 4.77 ERB) than whethey were solidary
(x = 4.69 ERB).PoweR partially affectecthe scaling of
FB; when the speaker wasua to the addresseEB was
significantlylower (¢ = 4.63 ERB than when the speaker
was inferior to the addresseg & 4.76 ERB, [est. =
—0.139,SE = 0.031t = —4.439]. There was no effect of
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POWER for the comparison between inferior and superior
[est. = 0.031, SE = 0.03t>= 1.005]; see Figur4.

3.3. Speakingrate

CoNTEXT had no effect on speaking rate [est-6.869, SE
=0.711t=-1.22]. DLIDARITY, on the other hand, affected
speaking rate [est. =5.919, SE = 0.711,= —8.32], such
that speaking rate was significantly slower when the
speakers were nesplidary ¢ = 147.06 ms/syllable) than
when they were solidary(= 141.15 ms/syéble). We also
found an effect oPOWER in scenarios where the speaker
was inferior to the addressee, the speaking rate was
significantly slowerX¥ =146.27 ms/syllable) than when the
two were equal{ =141.44 ms/syllable) [est.=4.907, SE

= 0.869,t = —5.65]. There was no effect ebwerin the
comparison of inferior with superior [est.=1.701, SE =
0.871,t = —1.95]; see Figure 5.

Context effect plot Solidarity effect plot

Conted Sobdarty

Figure 4 Effects ofcONTEXT, SOLIDARITY andPOWER
on the scaling of B.

Context effect plot Solidarity effect plot

SpeakingR ate
eakingRal

Corfext

SpeakingR ate

Figure 5 Effects ofCONTEXT, SOLIDARITY andPOWERON
speaking rate.

3.4. Pitch range

CONTEXT had a significant effect gpitch mnge [est. =0.106,
SE = 0.0419t = —2.530], whichwas larger in context B =
2.45 ERBJ)than in context Ax = 2.35 ERB) see Figuré. We
found no effect oBOLIDARITY [est. =—0.038, SE = 0.043,=
—0.914] orroweR[for equal compared to inferior, est. = 0.036,
SE = 0.051f = 0.702; for superior compared to inferior, est. =
—0.030, SE = 0.051,= —0.586].



Context effect plot

Context

Figure 6 Effect ofcCONTEXT on pitch range.

3.5. Duration of the accented vowel and the last vowel

coNTExThad a significant effect on the duration of the accented
vowel [est. =—2.713 SE = 0.719} = —3.775], which was
longer in context BX = 54.16ms) than in context Aq{ =51.43

ms), though the difference was small; see Figure 7. We found
no effect ofSOLIDARITY [est. = 0.465, SE = 0.7187 0.647]or
POWER [for equal compared to inferior, est. =1.591, SE =
0.878,t = —1.812; for superior compared to inferior, est. =
0.653, SE = 0.881,= 0.741]

Context effect plot

Contaxt

Figure 7.Effect of CONTEXT on the duration of the
accentedsowel.

There was also an effect obNTEXTON the duration of the
last vowel [est. =2.905, SE = 1.102, = 11.709], which was
significantlylonger in context AX = 107.4ms) than in context
B (x = 94.52 ms); see Figure 8There was no effect of
SOLIDARITY [est. = 0.850, SE = 1.1027= 0.771], orPOWERON
the duration of the last vowel [for equal compared to inferior,
est. =—2.434, SE 1.34%,= —1.808; for superior compared to
inferior, est. = 0.357, SE = 1.3515 0.264].

Context effect plot

Contwa &

Context

Figure 8. Effect oEoNTEXT on the duration of the last
vowel.

4. Discussion and Conclusions

The results confirmegreviousdescriptions of the two tunes
used with vir-questions in Greek, reportéud[1], [2], [3]: they
showed that speakers respond differently to the two types of
contexts used here, context A, in which questions were used in
their prototypical function, namely to request information, and
context B, inwhich questions were usediawlicit statements.

was primarily used in response to context IB addition, the
difference in the scaling of the final boundary tone (FB), is also
consistent withearlier descriptons that prototypical questions
in Greekare more likely to enth a!H% boundary tone, while
those used a@mplicit statementsre more likely to end ih%.

In addition, the data show effects of the tune on segmentals,
particularly the longer duration of the final vowel in context A.
Although this difference could be dismissed as simply
associated with the final rise (prevalent in context A), our
results indicate that this explanation is insufficient, in fimat
rises were of small excursion and not always present.

In addition the results indicate that intonation data show
sulstantial variatiorwhena large number of participants and
utterances are examineds in the present studyrhis is
reflected in the fact that in many instances the differences found
between the two tunes are not as largeepsredin previous
studies (e.g. [3]) an effect due to this variability. This is
illustrated in Figure 1which shows that the accentual peak is
after the accented vowel of the aord in both questions,
although the expectation from previous studiesh s13q3], was
that late peak alignment would be present only in the question
ending in 'H% (top panel). Examining the roleddimits of
such variability iscritical for understanding how to connect
phonological representations of intonation viitairreaization
and is part obur planned research.

With respect to politeness, we find small but relatively
consistent effects. First, our results do not show anativer
increase in pitch range am adication of politeness, asdten
expected (e.g. & This is, however, consistent with other
empirical studies, such as [5] on politeness in Catafaich
also showed no changes in pitch range related to polit€dess
the other hand, we did find that the FB wgaalechigher when
the speakers were naolidarity and whenhiere was a power
difference between them (whether the speaker was inferior or
superiorto the addressgeSolidarity alsoaffected speaking rate
so that questions were produced with a slower rate when
speakers were nesolidary. These results indicate thalthough
some effects of politeness are global, such as the effect of
solidarity on speaking rate, others are local; e.g. we do not see
an overall increase of pitch range, but a local effect on the FB
only. Moreover, the results on politeness are in line with
previous research on politeness in Greek andhenuse of
indirect devices [11].

Overall theresults uncover an intricate interplay between
categorical and gradient effedteth on FO and on duratipn
relating toboth politeness and the contadpendenthoice of
tune, which clearly affects segmental timing in addition to the
scalingand alignment of tonal targets. This indicates, on the one
hand,the need to pay close to attention to pragmaticge
study intonation(and prosody more generdllyand on the
other, the impossibility of incorporating this variability into
representations of intonation in some systematic way. I turn
these results argue in favor of streamlined phonological
represetations of intonation coupled with rich phonetics

5. Acknowledgements
We thank the study participants, Maria Giakolouefor the

In response to context A, speakers produced accents with lower collection and annotation of the datnd theLaboratory of
scaling and later alignment than in context B; this difference is  Modern Greek Dialest University of Patras for facilitating
consistent with what is known about the pitch accents of Greek gata collectionThe financial support ahe British Academy

represente@sL*+H and L+H* [1], [10], and it indicates that through granS8G160538s hereby gratefully acknowledde
L*+H was primarily used in response to context A, while L+H*

161



6. References

[1] A. Arvaniti, and M. Baltazani‘ Intonation analysis and prosodic
annotation of Greek spoken corp@ran S. Jun (Ed.)Prosodic
Typology: The Phonology of Intonation and Phrasipp. 84—
117, Oxford: Oxford University Pres005

[2] A. Arvaniti, and D. R. Ladd “Greek whquestionsand the
phonology of intonatiofi Phonology vol. 26, pp. 43-74, 2009

[3] A. Arvaniti, M. Baltazani, and S. Grylljia“The pragmatic
interpretation of intonation in Greek wguestions,'Proceedings
of SpeechProsody 7 20-23 May 2014, Dublin,retrieved
04/01/2018rom http://www.speechprosody2014.0rg014.

[4] C. GussenhovenThe Phonology of Tone and Intonation
Cambridge: Cambridge University Press, 2004.

[5] M. Nadeu, and P. Prieto, “Pitch range, gestinfairmation, and
perceived politeness in CataJadournal of Pragmaticsvol. 43,
issue 3, pp. 84854, 2011.

[6] A. Arvaniti, D. R. Ladd, and |. Mennen Stability of tonal
alignment: the case of Greek prenuclear ac¢edisurnal of
Phoneticsvol. 26, pp.3-25, 1998.

[7] S. BlumKulka, J. House, and G. Kasper. “Investigating cross
cultural pragmatics: An introductory overview,” in 8lum-
Kulka, J. House, and G. Kasper (Eds.Erosscultural
Pragmatics: Requests and Apologie®. 134, Norwood, NJ
Ablex, 1989.

[8] P.Boersma and DiVeenink, Praat: doing phonetics by computer
[Computer program]. Version 6.0.36, retrieved 11 November
2017 from http://www.praat.org/

[9] R.H.Baayen, DJ.Davidson andD. M. Bates “Mixed-effects
modelling with crossed random effedts subjects and items,”
Journal of Memory and Languageol. 59, pp. 398412, 2008.

[10] A. Arvaniti, D. R. Ladd, and |. Mennen, “Tonal association and
tonal alignment: Evidence from Greek polar questions and
emphatic statementsl’anguage and Speectol. 49, pp. 421
450, 2006.

[11] M. Sifianou. “Politeness and offecord indirectness,
International Journal of the Sociology of Langual#, pp. 63
179, 1997.

162



