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Abstract

In this dissertation the intonation of questions in Greek are examined. Since research
conducted in Greek intonation has been limited, and even more so as regards question
intonation, the purpose of this study is to serve as starting point for further research
and contribute to the development of intonation theories for the Greek language. In
order to examine intonation patterns, Greek questions are divided in Y/N and Wh-
questions, which are in turn divided into sub-categories: Y/N questions are described
with respect to whether they are stressed on the last, penultimate, or antepenultimate
syllable, as well as whether they are positive or negative. Wh- questions are divided
into the categories of simple curiosity or predisposition. The data analysed consist of
the recorded speech of a native Greek speaker, who was asked to read questions
belonging to each category. The analysis includes the production of waveforms and
pitch contours, the identification of pitch accents and boundary tones in the contours,
and subsequently the identification of intonation patterns for each question category.
Finally, the notion of intended meaning is discussed, and it is demonstrated that

intended meaning and emotions may affect the intonation of questions.

X



Chapter 1

Introduction

1.1 Overview of Question

This dissertation examines the intonation of questions in the Greek language. In
particular, I examine the different ways in which a speaker can produce Yes/No
questions (those that require “yes” or “no” as an answer), and wh- questions (those
that start with the Greek equivalents of where, how, who, when, why, what, which,

etc.).

1.2 Purpose of Research

Von Heusinger (1999): “Intonation [...] was for most of the time not an object for
linguistic investigations. Language structure was mainly investigated on written texts
and therefore, syntactic structure stood at the center of interest. Even though there

have been notes on intonational phenomena from time to time, no serious



investigation into this field has been undertaken before this century. This lack of
interest in intonation has lasting effects [...]. Even if intonation is now considered in
linguistic research it is still put on a secondary position because intonation was not
treated in linguistic theory for a long time.”

Research conducted in Greek intonation has been even more limited, and as
regards intonation of questions, the work conducted has been minimal. Thus the
present study is not based on or extends any developed theory of Greek intonation.
Instead, it is one of the initial steps in Greek-question intonation, where an attempt is
made to form conclusions or theories based on the analysis of data collected: verbally

produced questions are recorded, and then their intonation pattern is examined.



1.3 Existing Research

Very limited research has been conducted on intonation of the Greek language. There
have been some initial steps into this field (ex. by Arvaniti (2001), Arvaniti and
Baltazani (to appear), etc.), but in order to fully understand intonation in Greek, more
research is required. The existing literature only includes descriptive studies of Greek
intonation: speech is recorded and then pitch contours are presented. However, not
much discussion has taken place — to my knowledge- about the justification of
specific intonation patterns (i.e. why a particular phrase is produced with a specific
intonation, whether intonation changes according to the intended meaning, and what
that intended meaning is).

We find in von Heusinger (1999), in his discussion of intonational meaning,
that this is not a limitation of Greek linguistics only, but a general phenomenon due to
the fact that more attention has been given to elaborating phonological systems than
to the semantics behind intonation. He states that in the development of a
phonological theory of intonation, “the separation between a linguistic and a
paralinguistic or non-linguistic meaning was essential to establish the proper domain
of intonational data. And the contrast in meaning between minimal pairs defined the
smallest units of other intonational systems. Thus, many aspects of intonational
phonology are based on the assumption that intonational patterns convey meaning.
However, there is no agreement on what kind of meaning.” (p. 90). However, the
importance of meaning and its tight relation to intonation is known since the 1940s,
when Pike (1945, cited in von Heusinger 1999), described intonation as follows:
“The intonation meaning is quite the opposite to lexical meaning. Rather than being a

stable inherent part of words, it is a temporary addition to their basic form and



meaning. Rather than being carried by permanent consonants and vowels, it is carried
by a transitory extrinsic pitch contour. Rather than contributing to the intrinsic
meaning of a word, it is merely a shade of meaning added to or superimposed upon
that intrinsic lexical meaning, according to the attitude of the speaker. [...] In
English, then, an intonation meaning modifies the lexical meaning of a sentence by
adding to it the speaker’s attitude towards the contents of that sentence.”

It will be shown in this study that the intonation pattern of questions in Greek

expresses the speaker’s attitude.



1.4 Constructs Underlying the Question

In order to understand what intonation is, it is first important to explain frequency and
pitch.

“Frequency is a technical term for an acoustic property of a sound — namely, the
number of complete repetitions (cycles) of variations in air pressure occurring in a
second.” Ladefoged (1993:186)

“For a male voice, the frequency of the vocal cord vibrations in speech may be
between 80 and 200 Hz. A woman’s voice may go up to about 400 Hz. The

predominant frequencies in voiceless sounds are usually above 2000 Hz.” (p. 187)

Ladefoged (1993:186) defines pitch as “that auditory property [of a sound] that
enables a listener to place it on a scale going from low to high, without considering its

acoustic properties.”

Intonation = “the variations which take place in the pitch of the voice in connected
speech, i.e. the variations in the pitch of the musical note produced by vibration of the

vocal cords.” Jones (1960)



1.5 Operationalised Constructs

intonation of questions —> variations in the pitch of the voice in the production of
questions

Yes/No questions = questions that require either “yes” or “no” as an answer.

wh- questions = questions that do not receive the answer Yes or No, and which start

with wh- words (who, what, when, where, why, how, etc.)

1.6 Structure of Dissertation

The remaining body of this dissertation consists of the following sections: Method,
Results and Analysis, Discussion of Results, and two Appendices.

Appendix I consists of a short questionnaire which was used to obtain
information on the subject’s language background, in order to determine whether the
subject could be used as a representative standard-modern-Greek speaker. This form
includes questions such as “What is your native language”, and unsatisfactory
answers (ex. a language other than Greek, for this particular question) would cause
the conductor of the study to reject the subject.

Appendix II includes a list of figures that were used to examine intonation
contours. Each figure consists of the question written in Greek, its phonetic
transcription (IPA representation), its waveform and pitch contour (as constructed
with MATLAB), and a two-tier part, where one tier shows the pitch-accented

syllable(s) (and in some cases, some more syllables to help map the intonation



contour to each sentence) and the tone(s), and the other tier shows the pitch accent(s)

and the boundary tone(s). The figures are presented in the following groups:

a) Yes/No positive questions, stressed on the antepenultimate syllable,
b) Yes/No negative questions, stressed on the antepenultimate syllable,
c) Yes/No positive questions, stressed on the penultimate syllable,

d) Yes/No negative questions, stressed on the penultimate syllable,

e) Yes/No positive questions, stressed on the last syllable,

f) Yes/No negative questions, stressed on the last syllable,

g) Wh- questions of simple curiosity,

h) Wh- questions of predisposition, and

i) Questions without verb (neither Yes/No nor Wh-).

It should be added that a much bigger number of questions were recorded and had
their pitch contours constructed, than those included in the appendix, but they were
included in the thesis because it was deemed that the figures included are
representative; some questions whose pitch contours were not clear because they were
obstructed by noise present during the recording, were also rejected.

In the Method section 1 describe how the data was collected (location,
recording means and conditions), the tasks that were used, and why these particular
tasks were designed; in addition, information about the participant in the study is
included. Any issues regarding the reliability and the validity of the study —
particularly the data collection- are also examined in this section.

In section Results and Analysis 1 provide a summary of Appendix II: this

includes the questions analysed, their pitch accents, and their boundary tones.



Waveforms and pitch contours are shown only for a few questions which are
representative of the contours shown in Appendix II.

In the Analysis of Results 1 elaborate on the pitch contours and discuss the
patterns observed. In addition, I discuss possible meanings conveyed by the
intonation contours presented.

Finally, the Discussion of Results includes and evaluation of the study and its
results; in addition, in this section I discuss the consistency of these findings with the
findings of related studies, and suggest future steps to expand on this thesis and its

results.



Chapter 2

Method

2.1 Data-Collection Method

The subject chosen for this study was of Greek native language. The data collection
took place in Thessaloniki (Greece), at the subject’s home. This was done in order to
help the subject feel comfortable and produce as natural speech as possible, without
being influenced by the fact that her speech was recorded and that it would later be
analysed. In addition, this environment was quiet, which minimised distractions and
the risk of having to repeat the recording, or parts of it, because of noise recorded
accidentally.

The conductor of the study had prepared the tasks in advance; the material
used in 3 out of the 4 tasks was made up by her, and the 4™ task was chosen from a
Greek novel. For tasks 1, 2a, and 3, no major preparation was necessary; before the
recording, the subject was presented with the material for task 1, and was given a few

minutes to read it over; then she was asked to read it aloud in a natural way, as in her



every-day speech, and her speech was recorded. A similar procedure was followed
for the remaining tasks. More detailed instructions were provided for task 2b. This
task included predisposition questions, which were presented in a list, and thus were
out of context; since, as mentioned, context is necessary for the reader to know how to
produce predisposition questions, the conductor of the study had to explain how these
should be produced, by giving an example, and by enhancing this predisposition in
the participant by adding “pretend that you’re angry”, or “assume you are annoyed”,
etc. This was not an issue in the passage of task 4, which also includes predisposition
questions, since the text provided the necessary context. However, more preparation
time was needed for task 4 than for the other tasks, not only because this consisted of
a rather long passage (572 words), but also because the subject had to understand the
context first, and then read the passage in the appropriate tone.

The recording device was a portable computer with audio-recording software
(part of the software package MATLAB). This particular recording method was
chosen in order to obtain a high-quality recording with minimal noise, and also to
facilitate the manipulation and subsequent analysis of the data. After the recording,
the data collected was saved in .wav format, and later on converted to .dat format in

order to be analysed.

2.2 Internal and External Reliability and Validity, and Limitations

Internal reliability requires that re-analysis of data by an independent researcher lead
them to the same conclusions. This is an issue for all research studies, to a certain

extent, since every person may interpret data in a different way. In order to increase
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the possibility that data will be interpreted in the same way, the reasoning behind the
conclusions drawn was explained in detail. Where the interpretation of results was
using prior work as basis, the corresponding references were given. Where the results
agreed or disagreed with existing theories, examples were provided to justify the
agreement/disagreement.

External reliability concerns the replication of a study by other researchers.
To ensure external reliability, a description of the subject was given, as well as a
description of recording location and conditions, the recording device, and the
software used. In addition, a detailed description of the steps taken in the study was
provided; these steps included the data-collection process, the tasks used, and the
preparation that took place before the tasks were performed.

External validity entails generalizing findings to a wider population. As
mentioned above, research on the intonation of Greek questions has been limited, and
there is a great need to conduct studies and form theories that apply to the intonation
of Greek as a whole; however, this thesis is a pilot study, where the analysis of speech
of only one subject is presented, and thus we can only go so far as to claim that since
the language spoken by this subject is standard Greek, it is likely that analysis of
other subjects will yield similar results; however, since proof that this is the case is
not provided in this study, I am not claiming that external validity is ensured. The
claim made is that the results are accurate and the conclusions are reasonable for this
particular subject and study, and that these can be used as a starting point for further
research.

Internal validity is satisfied when variables are properly controlled and results
are not affected by other uncontrolled variables. One way to ensure internal validity

is by triangulation, which helps to verify the consistency of findings. Triangulation in
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this study entailed the use of various tasks with several questions each. Task 1
included yes/no questions presented in a list (independent of one another), while task
3 included yes/no questions in a dialog in order to provide context. Task 2b included
wh- predisposition questions presented in a list, while task 4 included such questions
in a passage which provided the context necessary to convey that these were indeed
predisposition questions. Finally, task 2a included wh- questions of simple curiosity
presented in a list, while tasks 3 and 4 included such questions in context. An
uncontrolled variable could be the presence of context: the “predisposition”
mentioned repeatedly in this study results from context in a written text (and from the
speaker’s attitude in speech). If only a list of wh- questions was given to the subject
(ex. only task 2a), and the conductor of the study ignored context, then all wh-
questions would be produced as if they were of simple curiosity. By using two
different tasks, the variable of context is taken into account.

Another uncontrolled variable is continuity: does the intonation contour of a
question differ depending on whether another question follows or not? This issue is
addressed by using tasks with independent questions (i.e. in a list) in addition to a
dialog and a passage.

One limitation in this study is that the speech of only one subject is analysed.
Although, according to the researcher, this is a subject representative of modern-
Greek native speakers, it is not possible to claim with certainty that results apply to a
wide population (which poses a threat to external validity, as already mentioned.)

Another issue is that there is limited existing literature on Greek intonation
that this study could rely on. Thus, the literature used as a starting point included

work in English intonation, or intonational theories in general.
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Finally, it should be noted that bias is an issue as regards the design of the
study itself. Burns (2000) points out the role of human sensitivity which may not only
influence the findings and the conclusion, but also the design of questionnaires and
experiments (p. 473). The researcher believes that the tasks with lists of questions
and a passage that she designed are the appropriate medium to gather data for the
analysis of intonation in Greek questions. In this particular study, this limitation is
minimised because the tasks used to create the corpus were assessed by peer judgment

(i.e. the dissertation supervisor).

2.3 Description of Questions and Data Needed

In his overview of intonation of English words and sentences, Ladefoged (1993:111)
states that a rising pitch is typical in questions requiring the answer “yes” or “no”,
while those questions that begin with wh-question words are usually pronounced with
a falling intonation. Similarly to many other linguistic rules, this cannot be applied to
all languages. It will be shown that Greek does not follow this pattern, and that while
some yes/no and wh- questions have a falling intonation, others have a rising one. To
demonstrate this, a variety of yes/no and wh- questions were needed. Because I was
not certain of the outcome of this study and what intonation contours Greek questions
would be characterised by, I had to include questions of various types: questions
where the tonic syllable varied, short (2-4 syllables) and long (greater than 5
syllables) questions, and also try to place myself in different situations and
emotional states and think how I — as a native Greek speaker — would produce these

questions. From my every-day conversations I realised that the feelings of
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exasperation or anger caused me to produce wh- questions in the same way as
statements; that is why I chose to include such questions (which I called
“predisposition questions”), in addition to wh- questions of simple curiosity.

In their discussion of phonological representations in English, Halle and
Clements (1983, p. 11) state that “written English does not provide a fully adequate
analogy for phonological representation, since there is much information of relevance
to spoken English that is not preserved in the standard writing system. One such type
of information is stress. For example, when the word convert is used as a verb, main
stress falls on the second syllable [...], but when this word is used as a noun, main
stress falls on the first syllable [...].” Halle and Clements go on to say that in
addition to stress, intonation is another aspect of English systematically omitted in the
linear representations of written language. This picture agrees only partly with the
Greek language; the stress of a word does not change depending on context. There

are some rare cases where words can be pronounced with different stress in order to

express different meaning (ex. moptokdi (/partd'kali/) = orange (fruit) and

moptokoAi (/partaka'li/) = orange colour), but a stress mark is used to denote the

stress location, thus making the existence of context unnecessary for determining
where the word should be stressed. However, although the stress of independent
words is well represented phonologically in Greek, the intonation of sets of words
forming questions is not adequately represented. A question mark at the end of a set
of words implies that this set forms a question, but when a speaker is to read it, there
are certain assumptions he makes as to the appropriate intonation. For this reason, an
additional notation system must be used to convey the intonation information
otherwise assumed by readers or understood by listeners. Autosegmental phonology,

according to which speech can be phonologically represented as successive discrete
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segments (Goldsmith 1976), provides this capability. Following the autosegmental-
phonology notation, words can be represented on two tiers: the phoneme tier and the
tonal tier. Halle and Clements (1983, p. 12) note that a strong point of the
autosegmental notation is that it permits a one-to-many relationship between units on
two tiers (as opposed to a one-to-one relationship), since this is the relationship found
in actual languages. Therefore the autosegmental notation is used in this thesis (in the
figures included in the main body as well as Appendix II), where the tonal tier
includes pitch accents and boundary tones, and the phoneme tier includes the IPA
representation of questions.

As regards production of utterances in general, Ladefoged (p. 183) explains
that “sounds with the same length can differ from one another in three ways. They
can be the same or different in (1) pitch, (2) loudness, and (3) quality. [...] they might
have the same vowel quality, but differ in that one was said on a higher pitch than the
other or that one of them was spoken more loudly.” This is exactly what is explored
in this dissertation; it is shown that a particular question in Greek can be produced in
more than one way, i.e. with the same loudness and quality, but different pitch,
depending on the context and what the speaker wants to express. Of course it can be
produced with different loudness by two speakers or even by the same speaker, but
that is of no interest to the present study.

Let us first consider Y/N questions. A particular Y/N question can be produced
in three different ways as regards intonation, depending on the meaning the speaker
wishes to convey, as well as on whether the question is preceded by a statement of

related meaning. To illustrate this, let us consider the question “@&Aeig va £pbeig pali

pov;” (/'G¢elis na 'erBis ma'zi mu/, literally translated as “Do you want to come

with me?”). It can be produced

15



e with the nucleus on the word 6éleig (/'B¢lis/), and the syllable (i (/zi/) produced at
a high pitch, in which case it means “would you like to come with me?”

e with the nucleus on padi pov (/ma'zi mu/), where the syllable (7 is produced at a
low pitch, and pov (/mu/) at a higher pitch, in which case it could be translated as
“is it with me that you want to come?”, or

¢ with the nucleus on uali nov, where the syllable (i is produced at a high pitch and
Lov at a lower pitch. In this case the intonation pattern implies that the question is
preceded by a statement such as “I want to come with you”, and the question
really means “[What?] You want to come with me? [Is that what you said?]”. In
other words, the speaker repeats in the form of a question what was said before, in
order to confirm what he/she heard.

It should be added that Y/N questions can also be produced in an inverted form,

where instead of the usual subject-verb-argument structure, we find the structures

argument-verb-subject or verb-argument-subject. ~When the subject is omitted

(implied), the structure of a question can be either argument-verb or verb-argument.

Thus, the question “®¢&keig va €pBeig pali pov;” presented here can also be produced

as “Mali pov Béreic va épbeig;” (/ma'zi mu 'Belis na 'erBis/, equivalent to the

English “is it with me that you want to come?”). These inverted questions do not
present a separate intonation pattern, but fall into the same intonation category as item
1, described above. In other words, they have a different syntactic structure, but not a
different intonation, and therefore they are not examined in a separate section in this
thesis.

Now let us examine wh-questions. As mentioned previously, these can be produced
in different ways in terms of intonation, depending on whether there is predisposition

or simple curiosity. In questions if simple curiosity, the listener can understand from

16



the pitch that a particular phrase is a question. Questions of predisposition, however,
are produced with the same intonation as a statement, and thus the listener cannot
infer from the pitch that it is a question; instead, the context (i.e. the “wh-" word in
the beginning) is what provides that information. This type of question conveys not
only lexical meaning, but also the psychological state of the speaker (such as anger,
exasperation, annoyance, etc.).

To these two forms we can add a third one, as was done for Y/N questions, which is

used for confirmation. To demonstrate these three intonation ways, let’s examine the

question “ITodov {ntovv;” (/pjan zi'tun/, which in English corresponds to “Whom

are they asking for?”), which can be produced:

¢ with rising intonation when the syllable zo?dv (/tun/) is reached,

e with falling intonation (in which case it sounds like a statement, rather than a
question), and

e with and extended production of the phoneme o0? as /uu/, and where the pitch is
raised when the first /u/ is produced, and falls again for the second /u/. In this
case the question is to confirm what has been said previously, and it really means
“Whom they’re asking for? [Is that what you asked?]”

As mentioned, wh-questions can have different meaning depending on their

intonation, and they can express the speaker’s feelings. One such example is the

question “T1 0éheig;” (/'ti 'B¢elis/, literally translated as “what do you want?”’). When

produced with an intonation of simple curiosity, it would be translated as “What

would you like?”. When produced with an intonation of predisposition, it would be

translated as “What do you want now?” or even “Why are you disturbing me?”.
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2.4 Materials and Procedures

The corpus of the study consists of sets of Yes/No and Wh- questions, distributed
among four tasks. Task 1 includes a set of Y/N positive questions (i.e. which include
no negation, and which would be translated in English as “do you..., will you..., have
you..., etc.) and a set of negative Y/N questions (which start with “dev” (/d€n/), the
equivalent of isn’t, don’t you, won’t you, etc.).

Task 2 includes two sets of Wh- questions: the first set has questions that
express simple curiosity. The second set includes questions which suggest some
predisposition on the speaker’s part. Since these questions were presented in a list
and not in context, in order for the subject to produce them in the desired manner, it
was necessary to clarify what this desired manner was; in other words, the conductor
of the study had to specify that these questions must express predisposition, and also
had to read a couple of them for demonstration. If clarifications had not been made,
these questions could be produced in either way (simple curiosity or predisposition)
with higher possibility that they be produced in the former way, due to lack of context
which would help to show that predisposition exists.

The third task is a short dialog which includes Y/N as well as Wh-questions.
The context is such that the Wh- questions express simple curiosity.

The fourth task is an extract from a Greek novel; it is a monologue, which
includes Y/N and Wh- questions. This monologue expresses feelings of exasperation
and anger, which make up the predisposition mentioned above, causing the
production of Wh — questions with a specific intonation scheme.

Although the first two tasks include enough questions that can be described

and lead to basic conclusions about the intonation of questions in Greek, it was
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deemed advantageous to also include tasks where context was provided (namely tasks
3 and 4), for the following reasons: it was not known in advance if and how continuity
(context) in a text influences the intonation pattern of questions; thus, additional tasks
with questions in context were used. Furthermore, task 2 was “guided”: the
experimenter had to specify that the first set of questions should be produced as if the
speaker was simply curious, and the second set as if the speaker was angry or
exasperated. On the other hand, for the third and fourth tasks, no guidance was
necessary, since the context itself helped to determine how the questions should be

produced. Thus, by using tasks 3 and 4, the speech produced was close to natural.

2.5 Description of Subject

The subject whose speech was recorded is a 29 year-old female, born and raised in
Thessaloniki, Greece. Her native language is standard Greek, which is not
characterised by any regional accent. The subject’s education is of university level.
Because this was a short-term study, information on the subject’s linguistic

background was obtained by means of a questionnaire (Appendix I).
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Chapter 3

Results and Analysis

Below are tables including the questions analysed and presented in Appendix II, along

with their pitch accents and boundary tones. For details on which syllable each pitch

accent corresponds to, see Appendix II.

3.1 Yes/No Questions Stressed on the Penultimate or the

Antepenultimate Syllable

Question Pitch Accents | Boundary Positive/
Tone Negative

Koloypieg Oa yivoupe; L* H* L-L% P
/ka'ldyries 6a 'yinume/
Eyo oraim; L* H* L-L% P
/€'yd 'ftea/
Eépelg ywoti pe giye deipet; L* H* L-L% P
/'kseris ja'ti me 'ice 'diri/
Kola givar; L* H* L-L% P
/ka'la 'iney/
O¢gg va Tape Yo Kova Koeé o L* H* L-L% P
O QUTEG TIG LEPEG;
/6¢€s na 'pame ja kana ka'fe mpa
apa'ftes tis 'meres/
Aegv Eépelg T uépa. eivon onjuepa; L* H* L-L% N
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/0€n 'gzeris ti 'mera 'ine 'simera/

Ag Béheig va €pBeig pall pov; L* H* L-L% N
/8¢ 'B¢lis na 'erBis ma'zi mu/

Ag vopileic mog £ym dikio; L* H* L-L% N
/3€ n3'mizis pas 'exd 'dikjo/

Dofapon pun pov eoyet, L* H-L% P
U1 LoV TNV TTapEL Kavag GALOG, L* H-L% P
unv el e KAmolov GAAO; L* H-L% P

/fa'vame mi mu 'fiyiz/
/mi mu tin 'pari kanas 'ala:s/
/min 'pai me 'kapjon 'alay/

KatdiaPeg; L* H-L% P
/ka'talaves/
Tpeig uveg dev mépacay omd T0Te H* H* L-L% N

OV 10O KOLE;
/tris 'mines dem'berasan apds
'tote pu idd'Bikame/

[Tépaceg wpaio 6T GUVALAQ, H* L* H* L-L% P
/'perases d'rea sti sina'vlia/

Table 1: Summary of pitch accents and boundary tones in Y/N questions, where the
antepenultimate or the penultimate syllable of the sentence is stressed.

The above table shows that when the pitch accent immediately before the boundary
tone (BT) is L*, then the BT is H-L%. When the pitch accent before the BT is H*
(preceded by either a L* or a H*), the BT is L-L%.

From this observation we infer that there is a tendency in yes/no questions
stressed on the antepenultimate or penultimate syllable to drop the pitch at the end,
either sooner via a L-L% boundary tone, or later via a H-L% boundary tone. As
regards the pitch accent of yes/no questions stressed on the antepenultimate or
penultimate syllable, we see that the pitch accent before the boundary tone can be
either H* or L*. Let’s examine the differences between these questions to determine

if and how this pitch accent is justified. Questions 9 and 10 (“®oBdauor pn pov

ooye,” /fa'vame mi mu ‘fiyiy/, “KotdhoPeg; /ka'talaves/”) are positive yes/no
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questions where the pitch-accented word is the last one in the sentence (in the case of
“KartdlafPeg;” the last word happens to be the only word), and it has a L* pitch

accent. Their pitch contours are as follows:

Speech

L* H-L%
ka 'ta la VEIS

Pitch contour

4[][] T T T T T T
w J00F P ad W S i
I ,......,"""".'-‘ -
= 200 e o™’ . §
o
= 100} .
[] L 1 1 1 1 L
01 0.2 0.3 04 05 0.6
time (s)

Fig 1. KataAafeg;
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Speech

L* H-L% L* H-L% L* H-L%
'fi yir '‘a las 'a la:
Pitch contour
4[][] T T T T T T T T L 2| T
300+ r'a*' . j’t f- ]
N i. r L4 N “‘ ot H
I 4 - H -
= 0l ¥ ONTeR R TR a0 VIS
o - - - -
a
= 100} .
U | r——| ! L g | e L | g | " 1
0.5 1 1.5 2 25 3 3.5 4 45 5
time (s)

Fig 2. ®ofdpor pn pov @OyeL, P Lo Ty mApEL KAVOG GAAOG, UV TAEL LE KATOL0V
GAAO;

If we “attach” the pitch accents and the boundary tone we get the sequence L + H +
L. In questions 1-8, the nuclear accented word is the one carrying the H* pitch
accent, and it is preceded by a L*. This L* is the pitch accent (PA) of the first word.
It can be seen that the place of the PA does not depend on what part of speech the
word is, since this word is a noun in questions 1 and 2, a verb in questions 3 and 5, an
adverb in question 4, and the negative “Agv” (/d€n/) in questions 6, 7, and 8 (the
negative yes/no questions). A question that arises when making these observations is
the following: Is the L* placed on the first word because it is the first word, or is the
L*-accented word placed first? 1 claim that it is the second hypothesis that occurs:

the speaker places first the word to which he wants to direct the attention. For
example, in “Eyd ¢taim;” (/€'yd 'fted/; in English, “Is it me who is at fault?”, where

“Ey®” corresponds to “me”), the speaker obviously wants to put more emphasis to the
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word “Ey®”. Here, if we attach the pitch accents and the boundary tones, we have the
sequence L+ H+ L + L.

Questions 11 and 12 have a different intonation pattern than the above two

groups. Q11 (“Tpeig unveg dev mépacav amd ToTe mov cWwOnKoue;” /tris 'mines

dem'berasan apo 'tote pu idd'Bikame/: “Hasn’t it been three months since we saw

each other?”) is a negative yes/no question, but the stress is not on “dgv”’; the speaker
is not asking whether it has or has not been three months; he is asking for
confirmation on the time passed (three months), and thus has placed this part of the
question in the beginning. This is therefore an inverted yes/no negative question, and
for that reason it does not fall in the groups mentioned above. The intonation contour
for this question is H* followed by a lower PA (but not showing a trough which
would make it a L*) which remains almost constant until the final H* is reached.

Here the sequence of PA and BT is H+ H + L + L. In question 12 (“[1épaceg mpaia
ot cvvovAia;” /'pecases d'rea sti sina'vlia/: “Did you have fun at the concert?”)
the stress is on the second word (“wpaia” :“fun”), because this is what the speaker
wants to direct attention to. It should be noted that this question or similar ones

(where a verb is followed by an adverb) are often inverted; thus, in Greek, one would

encounter this question equally (if not more) frequently in the form “wpaia 7épaoces
ot cvvavAa;” (/3'rea 'perases sti sina'vlia/). The sequence of PAs and BT here
isH+L+H+L+L.

In all of the above questions (except the inverted question 11), in the pitch-

accent and boundary-tone sequences, we can distinguish the sequence L + H + L

occurring consistently.
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Let’s take the two main groups of these questions, i.e. the groups where most
yes/no questions stressed on the antepenultimate or penultimate syllable fall into:
questions with PA and BT sequence [L*, H*, L-LL%], and [L*, H-L%]. The question
that arises here is why we have two different sequences and what determines what
sequence will be used in a question. First we will examine the question “@ofdpon pn
pov @vyey,” (/fa'vame mi mu 'fiyir/), which has the sequence [L*, H-L%] : why is
it not produced with the sequence [L*, H*, L-L%]? In fact, it could be, but that would
put a pitch accent on the first word (®ofapon /fa'vame/: am I afraid); in other words,
the speaker would really be asking: is this what I'm feeling or something else?
However, in task 4 (where this question appears) the stress is on “un pov evyst” (/mi
mu 'fiyiy/, that he will leave me), i.e. the question is “is that what I'm afraid of, or
something else?”. It can be seen that a particular sequence is not always associated
with a question, that different sequences are possible, and that what determines the

sequence to be used is meaning, and which idea the speaker wants to put the highest

importance on.
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3.2 Yes/No Questions Stressed on the Last Syllable

Question Pitch Accents Boundary Positive/
Tone Negative

Eicon koA, L*+H H-L% P
/'ise ka'lay/
ZOHO®VEIC; L*+H H-L% P
/simfy'niis/
Eicaote kol L*+H H-L% P
/'isaste ka'lay/
Droio eyod; L*+H H-L% P
/'fted €'yay/
Mov Aeg; L*+H H-L% P
/mu 'leis/
>’ 0pEGOVV TO YAVKG; (L*) H* H-L% P
/sa'resun ta yli'ka:/
Agv ewdg; (L*) H* H-L% N
/dembi'na:s/
Ag W axovg; (L*) H* H-L% N
/dema'ku:s/
Anlodn, g W ayomdg; (L*) H* H-L% N

/dila'di e maya'pars/

Table 2: Summary of pitch accents and boundary tones in Y/N questions, where the
last syllable of the sentence is stressed

The parentheses imply that the L* pitch accent is not very prominent, i.e. there is no
clear trough seen in the intonation contour; instead, in some questions the contour
seems rather linear: it starts at a low value and stays low, until the H* pitch accent is

reached. However, the L* refers to a stressed syllable which does hot have a H* pitch

accent, and which influences the shape of the pitch contour.

In all Y/N questions where the last syllable of the sentence is stressed, all
questions have a H-L% boundary tone.

accented syllable before the BT is either L*+H or H*. Where it has been noted as H*,
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the vowel is in fact longer than one syllable, and if the pitch accent H*+L had been
found in the literature, I would not have hesitated to use it; neither can the vowel be
considered two syllables with two distinct pitch accents (since according to the Greek
grammar a single vowel cannot constitute more than one syllable). Thus it is marked
as H*, and the drop in the pitch is denoted by the H-L% boundary tone.

Here again there is consistency between the pitch-accent and boundary-tone
sequences in all questions analysed. The sequence we note is [(L*), H*, H-L%)],
where the first L* is either part of the pitch accent or a pitch accent by itself (in some
cases not very prominent, but nevertheless existent).

Now let’s take a closer look at the questions with a L*+H pitch accent, versus
those with pitch accents L* and H*. The pitch contours of four questions with L*+H

PA are shown below:

Speech

L*+H H-L%
i 33 k a 'l a:

Pitch contour

4[][] T T T T T T T
= 300 b - L e u/lﬂ'/._\ﬁ - -
T - -u-“ o.‘. e
2001 - e .
o
@
= 100F .

0 ) 1 - 1 1 1 1 '
0 01 0.2 0.3 0.4 0.5 0.6 0.7 0.8

time (s)

Fig 3: Eloot xoAd;
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Fig 5: Mov Agg;
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We consistently observe a contour that drops, rises, and drops again, and this happens
while one single vowel is produced. In question “Eicon xaAd;” (/'ise ka'lay/) the
duration of the vowel is 0.3 seconds (from 0.32 s to 0.62 s) according to figure 3. For
the similar question “Eicaote kodd;” -shown in Appendix II- (where the same verb is
in the plural, i.e. addressed to more than one person, and where the second word is

identical), the same vowel is produced during 0.4 seconds (from 0.33 s to 0.73 s). In

“Lopeoveic;” /simfa'niis/ (shown in Appendix II), the duration of “ei” (/it/) is 0.39

seconds (from 0.33 to 0.72 s on the graph); in “®toio eyod;” /'fted €'ya:/, shown in

figure 4, the stressed /o/ is produced for 0.275 seconds (from 0.425 to 0.7 s)l; finally,

figure 5 shows that the /e in “Mov Aeg;” /mu 'leis/ is produced for 0.3 seconds

(from 0.06 s to 0.36 s). The long duration of the last syllable was obvious even by
merely listening to the recording; very clear perceptually was also the manipulation of
the voice from a low to a high pitch, and then back to a low level.

The questions with pitch accents [L*, H*], or [(L*), H*] differ from the above

questions in that the first PA is placed on the first word (note that in “AnAadn, o€
W ayarndc;” /dila'di 6 maya'pa:s/, the first word is considered to be “dg” /d¢g/,
while “AnAadn” /8ila'di/ is merely another intermediate phrase which does not affect
the intonation contour of the question); that is because it is on the first word that the
speaker wants to put emphasis. In the negative question “Agv mewvag;”

(/dsmbi'nais/, “Aren’t you hungry?”) it is aren’t that the speaker wants to stress.

Similarly, in the other yes/no negative questions, a L* is placed on the negative de(v)

! Note that this question is the inverted form of “Eyd ¢taim;” /€'yd 'fted/, examined in the previous
section.
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(/6g/ or /6en/). As regards the positive question “X’apécoovv Ta yYAvkd;” (/sa'resun

ta yli'ka:/, rendered in English as “Do you like sweets?””), which is also produced

with pitch accents L* and H*, we once again have to look for an explanation of the
PAs in the meaning of the question. Why is this question produced with L* and H*?
Could it be produced with L*+H and fit in the previous category? If yes, would it
have the same meaning? Note that here the duration of the pitch-accented syllable is
shorter than in the previous group; in the graphs (see figures 6, 7, and Appendix II)
its vowel is shown to extend through less than 0.2 seconds for each question.

Ex.: “Asvmewag” /dembi'nais/ : 0.38s 2> 0.555s=0.17s
“Ag W akovg;” /dema'kuis/ @ 0.42s > 0.56s=0.14s

“Y’apéoovv ta yAvka;” /sa'resun ta yli'kay/ @ 0.73s > 0.88s=0.15s

Speech

mu iy

[] .
-1
H* H-L%
dem bi 'na:s
Pitch contour
4[][] T T T ..‘.I~ T T T
T \o‘

= 300 F /n’" - o“.- - - ]
T [ — - * . e L
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£ 100t §

[] 1 1 1 1 .y
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Fig 6: Aev mewvdg;
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H* H-L%
d¢e ma 'kuzs
Pitch contour
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Fig 7: Ag W axovg;

By placing a PA on the stressed syllable of “apécovv” (/a'resun/, corresponding to
the English verb “like”) the question could be asked as “Do you like sweets, or don’t
you?”, whereas if no PA was on “apécovv”, and instead a L*+H was on the stressed
syllable of “ylvxd” (/yli'kay/, “sweets”), then we could ask this question in the
following way: “Is it sweets that you like, or something else?”’. This shows that more
than one pitch-accent choice is possible, but this choice is not random; rather, it is
determined by meaning. To confirm this, let us do the reverse exercise, i.e. take one
of the questions with PA L*+H and see if it can be produced with different PA.
“Eloon kaAd;” (/'ise ka'lay/, “Are you (feeling) well?”’) has a L*+H pitch accent on
the stressed syllable of “kaAd” /ka'lay/, and no PA on “Eicon” /'ise/. Thus it could be

rendered as “Are you feeling well or bad?”. A PA on the word “giocan” would place
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importance on this word, which would change the intended meaning of the question
to be “Are you well, or are you not well?”. This demonstrates that the speaker,
knowing —of course- what meaning he/she intends to convey, makes a choice of what

intonation to use.
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3.3 Wh- Questions of Simple Curiosity

Question Pitch Accents Boundary

Tone

[To16 etvar to voOpepd Gov; H* L-H%

/Pjd 'ing t3 'nume'rd su/

[T6co etvan Topa; H* L-H%

/'pasd 'ine 'tara/

[Nari 8¢ pe vdxovoeg; H* L-H%

/ja'ti 8 me i'pakuses/

Tarti épuyeg; H* L-H%

/ja'ti 'efiyes/

[Toca ypruata £xE1g Tavm Gov; H* L-H%

/'pasa 'xrimata 'ecis 'pand su/

[Toonv dpa &xelg TOL TEPIUEVELS; H* L-H%

/'pasin 'ara 'scis pu peri'menis/

[16c0 cuyva Pyaivels €Em; H* L-H%

/'Pasy si'xna 'vyenis 'eksy/

[16te Ba pdpe; H* L-H%

/'pate Ba 'fame/

[To® Ba 1Beleg va omovdacels; H* L-H%

/'pu Ba 'iBeles na spu'dasis/

[Mog mpopépetar T°6voud cov; H* L-H%

'pas pra'ferete 'tond'ma su/

[Mog oe Aéve; H* L-H%

/'pase'leng/

T1 BéAerc; H* L-H%

/'ti 'B¢elis/

[T6co W ayondg; H* L-H%

/'pasd maya'pa:s/

[Tote pbeg o Apepikn; H* L-H%

/'pate 'irBes stin ameri'ki/

Table 3: Summary of pitch accents and boundary tones in Wh- questions of simple
curiosity.

Table 3 shows that in wh- questions of simple curiosity the PA and BT sequence is

always [H*, L-H%]. In all of these questions there is only one pitch-accented word,

and that is the wh- word. This observation agrees with Arvaniti (2001), who provides
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an example of a wh- question and states that “the initial peak [in the intonation
contour] must be a pitch accent [...] since it coincides with the stressed vowel of the
wh-word, and the undisputed intuition of the native speakers is that in these questions
the focus is on the wh-word. Consequently the wh-word becomes the nucleus of the
intonation.” (p. 2).

As regards the boundary tone, it is always L-H%, as mentioned above.
Whether it is the last, the penultimate, or the antepenultimate syllable that is stressed,
does not affect the boundary tone. Figures 8, 9, and 10 show the pitch contours of
some wh- questions of simple curiosity stressed on the penultimate or antepenultimate

syllable, while figures 11 and 12 show questions of this type stressed on the last

syllable.
Speech
1
[] -
-1
H* L-H%
k) SE 'le ne
Pitch contour
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Fig 8: Tlog og Aéve;
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We infer from the above observations and the graphs that in Greek wh- questions of
curiosity there is a tendency to drop the pitch on the stressed syllables before the final
rise, and gradually raise it until the boundary tone is reached. In those questions
stressed on the penultimate or antepenultimate syllable, this syllable is already at a

lower pitch than the H* pitch accent and the H-H% boundary tone. For example, in

the question “Ilmg og Aéve;” /'pase'leng/, shown in figure 8, the stressed syllable (the

penultimate syllable of the question) of “Aéve” (/'leng/) is dropped to ~240 Hz, and is
gradually raised until it reaches ~350 Hz. A similar pattern is observed for the other
questions stressed on the penultimate or antepenultimate syllable. In questions where
the last syllable is stressed, this syllable is not suddenly raised to a high pitch accent,
but tends to follow smoothly from the adjacent pitch and raise to a higher value,
which is denoted by the L-H% boundary tone. It should be added that this type of
question (wh- question of simple curiosity) is the only case (perhaps with the
exception of elliptical questions without verb —briefly described below) where the
pitch rises and ends in a H% boundary tone. This observation does not agree with
Ladefoged’s (1993) statement (mentioned previously) about English, where wh-

questions are usually pronounced with a falling intonation.
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3.4 Wh- Questions of Predisposition

Question Pitch Accents | Boundary

Tone

[Nl dev maipvelg pia o’ Tig YIAMAdEG TOL H* L-L%

KUKAOQOPOLV;

/ja'ti de'mbernis mpa ap tis gi'kades pu

kiklafa'run/

T1 og voualet av o1 GAAOL P KOLTAVE; H* L-L%

/ti s€ 'nazi an i 'ali me ki'tang/

(E, T0pa) T vaL 6oV TTo; H* L-L%

/€ 'tora ti na su pay/

[Moati 0dec o1 atvyieg cvpPaivovv og péva; H* L-L%

/ja'ti dles i ati'gies sim'venun se 'mena/

(Mg 1601 d0oVAELd) TTOTE VO TPOAAP® VO KOUNOD; H* L-L%

/me 'tasi du'da 'pate na pra'lava na kimi'Gy/

[To16g givon maA; H* L-L%

/pjas 'ing 'pali/

[To16g yrumder TéTo100 DOpaL; H* L-L%

/pjas xti'pai 'tetja 'ora/

[log va 1o KavouLE; H* L-L%

/pas na to 'kanume/

Table 4: Summary of pitch accents and boundary tones in Wh- questions of

predisposition.

It is clear from the above table that all predisposition questions are produced with the

same intonation. The pitch-accented word is always the wh- word, and it carries a H*

pitch accent. Note that in the above table the parentheses are used to denote

intermediate phrases, which do not affect the intonation contour of the wh- questions.

All the boundary tones in these questions are also the same: L-L%. This reinforces

the claim that wh- questions of predisposition are produced like statements. A mere

look at the intonation contour in the following figures would not show that the

sentences represented are questions.
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Speech

H* L-L%
pds na t 'ka nu me
Pitch contour
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Fig 15: Tlog va 10 KAVOULLE;

The pitch in these questions is shown to be high for the wh- word, and then drop to a
lower value and remain constant until the L-L.% boundary tone is reached.

It should be added that the intended meaning in these questions determines not
only the overall pitch contour, but also the infensity of the pitch-accented syllable (i.e.
the value of the frequency at which the syllable is produced). As an example we can

consider the above three figures, where the questions “Tati Oiec ot orvyieg
ocvpPaivouv oe péva;” (/ja'ti 'sles i ati'cies sim'venun se 'mena/) and “Ti og
volalet av ot GArot pe kowtdve;” (/ti s€ 'nazi an i 'ali me ki'tang/) have the pitch-

accented syllable at approximately 400 Hz, while the question “Ilmg va to xévovpe;”

(/pas na td 'kanume/) has the pitch-accented syllable at ~325 Hz. This difference

is not random. Although it is undeniable that this frequency value can differ from
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speaker to speaker, these questions were produced by the same subject. One must
look at the intended meaning of these questions to find a justification for this
frequency difference. The first two questions (rendered in English as “What do you
care if others look at me?” and “Why do all bad things happen to me?”) express a
feeling of exasperation; they are questions which imply that the asker is desperately
looking for the answer to something inexplicable. The question “Ild¢ va Tto
Kkévoope;” (“What can you (we) do?”’), which follows the intermediate phrase “Etct
etvar” (/'etsi 'ing/, “That’s the way it is”), is also a predisposition question, but it
expresses a feeling not as strong as the two other questions; rather, it is produced with
a feeling of resignation. An examination of more such questions (in Appendix II)
leads to the conclusion that the intensity of the feeling expressed (which is an aspect
of what we generally call intended meaning) is proportional to the pitch value of the

pitch-accented word.
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3.5 Other Question Types

Finally there are two more categories of questions that should be mentioned, although
it is not within the scope of this thesis to analyse them in detail. The first category
includes confirmation questions, which are repetitions of utterances produced
previously. In other words, a confirmation question is one that we use to ensure that
we heard or understood correctly. To demonstrate this category, a simple example in
English is:

“What do you want?” - question of simple curiosity or predisposition

“What do [ want?” - confirmation question

Unfortunately when the tasks were designed, this type of question had not been

considered, and thus such questions are not found in the corpus of this study.

The last category is elliptical questions without verb; these are usually short and have
a noun (often a proper name) as the nuclear accented word. Their purpose is most
often to inquire about the status of someone or something. Two examples are found

in tasks 3 and 4, and are included in the following table:

Question Pitch Accents Boundary
Tone
H &1 6ov n xopovAw; H* H-H%
/i di'ki su i kd'rula/
Ap o dAAog; H* H-H%
/amyd 'alas/

Table 5: Summary of pitch accents and boundary tones in elliptical questions with no
verb.
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In task 3, where the question “H &1 cov 1 xopovAw;” (/i di'ki su i kda'rula/, “And

your daughter?”) is found, we find another question before it: “Tl®dg etvon to modd;”
(“How are the children?”), as well as immediately after it: “KaAd eivar;” (“Is she
well?”); thus it is clearly implied that this question fits in that context and is used to

inquire on the status of someone.

Speech

0
-1
H* H-H%
i di 'ki kd 'ru la
Pitch contour
4[][] B T T T - " T T T I_-. T I_
& 300 S peen, e .
| - - .
T — L S -
o EUU | * S . - |
ol
= 100} .
U | - 1 - Y Jrapnp | | 1 L L
01 02 0.3 04 05 06 0.7 0.8 0.9
time (s)

Fig 16: H &1 cov 1 xopovAw;

The above figure shows that the pitch rises until the H-H% boundary tone is reached.

There does not seem to be a clear peak or trough (the contour is even flatter in the

question “Ap o dirog;” (/amd 'alas/, found in Appendix II) which belongs to the

same category). Since it is difficult to determine solely from the pitch contour what
the accented word is, the H* pitch accents in these questions were confirmed

perceptually (i.e. by listening to the recordings).
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Chapter 4

Discussion

4.1 Summary of Findings

In order to examine the intonation pattern of Greek questions, we distinguished the
following categories: Yes/No positive and negative questions stressed on the
antepenultimate syllable, on the penultimate syllable, and on the last syllable, and wh-
questions of simple curiosity and predisposition. For each type of question the pitch
accents and boundary tones were determined by observing the pitch contours, and
were confirmed perceptually. The observations made were as follows:

In Yes/No positive and negative questions that are stressed on either the
penultimate or the antepenultimate syllable, the pitch-accent and boundary-tone
sequence is [L*, H*, L-L%] or [L*, H-L%]. There is a tendency to drop the pitch
either after the H* pitch accent (resulting in a L-L.% boundary tone), or via the H-L%
boundary tone. The placement of the pitch accent depends on which part of the

question the speaker wants to emphasise.
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In Yes/No positive and negative questions stressed on the last syllable, the PA
and BT sequence is either [L*+H, H-L%] or [(L*), H*, H-L%]. All of these questions
have the same boundary tone, and the type of pitch accent depends on the part of the
question the speaker wants to place importance on. It was also observed that when
the last syllable is produced, the contour drops, rises, and drops again, and that the
duration of the vowel of this syllable is long (compared to other pitch-accented
syllables or stressed syllables).

Wh- questions of simple curiosity always have a H* pitch accent (associated
with the only pitch-accented word in the question, which is the wh- word) and a L-
H% boundary tone. This boundary tone reflects that these questions are always
produced with a rising intonation.

Wh- questions of predisposition on the other hand are always produced with
falling intonation. They also have one H* pitch accent (associated with the wh-word),
but the boundary tone is L-L%. In the examination of these questions it was also
found that the pitch is proportional to the intensity of the feeling that is expressed
during their production.

In all of the above questions the importance of intended meaning and its
influence on the pitch contours was demonstrated. Finally, although syntactic
structure is beyond the scope of this thesis, it was briefly shown that intended
meaning (such as emphasis) may also affect the syntax of a Y/N question, i.e. the

placement of the pitch-accented word in the question.
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4.2 Agreement with Previous Research

The role of intended meaning in the intonation contour is evident from the above
results. And since questions reflect the speaker’s attitude or intended meaning, it is
the speaker who decides on the intonation to be used, or more specifically, on which
part of the question the focus is. This agrees with what Bolinger has explained in his
article “Accent is Predictable (if You are a Mind-Reader)” (1972, cited in von
Heusinger 1999, p. 86): “The distribution of sentence accents is not determined by
syntactic structure but by semantic and emotional highlighting.” It is the speaker who
gives intonational prominence to a particular expression (or word) in his speech that
he considers most informative.

Furthermore, as regards intonational meaning, i.e. the relation between the
meaning one wishes to convey through a specific intonation manner, these results
were compared against the holistic view of intonation and the compositional view.
According to the holistic view, (explained in Bolinger 1964, Liberman 1975,
Liberman & Sag 1974, cited in von Heusinger 1999), “the intonation contour
expresses one function, which cannot be decomposed into meaningful elements. If
the contour is composed of smaller units like the movements in the British School or
the level tones in the American structuralist view, these units have only phonemic
status. In other words, the meaning of the contour cannot be composed from the
meaning of its parts, since phonemes do not contribute to meaning.” (von Heusinger
1999, p. 90). The holistic view opposes the compositional view; according to the
latter, the intonation contour is composed of smaller units that carry meaning: the
abstract tones, and can be derived from the meaning of these units.

Let’s examine briefly whether these theories apply to Greek questions.

Compositional view: Can the contour be divided into smaller parts that carry
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meaning, and if yes, what are these parts? It should be clear from the above analysis
that these parts cannot be individual words; even in wh-questions, the wh- word,
which denotes a question when placed at the beginning of an utterance, cannot give
any definitive information about the intonation; in other words, it is not clear, as
shown above, whether the question is one of simple curiosity, or it is produced with a
pitch similar to that of a statement. A similar claim can be made about punctuation
marks, such as question marks.

However, one should go beyond the syntactic or phonemic units, since
intonational meaning is examined, and look for meaningful units in tiers other than
the phoneme tier. (This is what the compositional view dictates, since it considers

tones to be the meaningful units that make up the intonation contour.) Let us look at

the question “Ilowov 6éiovv méAy” (/pja:n 'Oelun 'pali/, “Whom do they want

again?”). It is not clear what the meaningful elements of this question would be, since
it is not possible to infer the intonation contour or draw conclusions about the
intonational meaning by looking at individual tones. For example, by knowing the
pitch accent of the wh- word, we cannot infer the rest of the pitch accents or the
boundary tone, and therefore cannot determine whether it is a predisposition question
or a simple-curiosity question.

Holistic view: According to this view, the intonation contour is one indivisible
unit which reflects the intonational meaning. Let us examine the same question as
before; if it is a predisposition question, then it is produced with the same intonation

as a statement; thus, if the wh-word was replaced with another word, forming -for

example- the utterance “Avtov Oéhovv mol.” (/a'ftan 'Belun 'pali/, “it’s him they

want again”), no difference would be seen in the tonal tier or the pitch contour. As a

result, it would not be possible to know with certainty whether it is a statement or a
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predisposition question. However, if we know from the phoneme tier that there is a
wh-word or a question mark in the utterance, it is easy to make that distinction. The
holistic view therefore applies to Greek questions, but only if certain syntactic
information is also present.

The words feeling, predisposition, as well as importance/emphasis (placed on
a word) were used repeatedly throughout this thesis. These notions have been
mentioned by Halliday (1970) in his discussion of tones : “In general, tone expresses
speech function, while tonic prominence expresses the structure of information. That
is to say, the choice of tone — tone 1, tone 2, etc.- relates to mood (kinds of statement,
question, etc.), modality (assessment of the possibility, probability, validity,
relevance, etc. of what is being said), and key (speaker’s attitude, of politeness,
assertiveness, indifference, etc.); in other words all the factors which go to make up
the relation between the speaker and the hearer, in a speech situation.” (p. 22).
Although Halliday made these remarks for expressions in general, and not specifically
for questions, it is obvious that these remarks agree with the findings of this thesis, i.e.
apply to the production of questions in the Greek language.

The results of this study also showed that that the intensity of the feeling
expressed is proportional to the pitch value of the pitch accented word. A similar
observation was made by Davitz (1964, cited in Pereira 2000), who found that
utterances produced with emotions of similar arousal level have a similar pitch. The
emotions of anger and despair mentioned by Davitz were present in the production of
questions described in this thesis as well (in particular, wh- questions of
predisposition). Furthermore, in an effort to relate emotion ratings (cold and hot
anger, happiness, sadness, or neutrality) to acoustic analysis, Pereira (2000) also

found that “emotions with a similar level of arousal, and sometimes level of power,
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share acoustic characteristics in terms of FO range and mean, and particularly intensity
mean.”

Finally, an interesting observation made during the recording was the body
language of the participant. Von Heusinger (1999) mentions that speech can be
coordinated with gestural features like nods, hand gestures or eye contact; he goes on
to reference Levy and McNeill (1992) who have shown that hand movements often
coincide with accented syllables. This happened with the subject of this study. In
particular, hand movements were expressive and prominent during wh-questions, both
of simple curiosity and of predisposition. The type of gesture was different in the two
types, but consistent among most questions in each type). These gestures do not
affect intonation, but —similarly to intonation- they are the result of a particular

feeling, mood, or predisposition.
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4.3 Further Research

Since there was only one participant in this study, the next step planned is to
conduct a similar study with more subjects. That will provide a more solid support for
the findings presented here, and will allow us to use statistical analysis in order to be
able to generalise findings to a wider population of native Greek speakers.

Another question that arises from this study is the influence of Greek
intonation patterns to foreign-language acquisition by native Greek speakers. A
frequent manifestation of foreign accent in native Greek speakers of English is
intonation of questions. Non-native-like production of questions in English may be
the effect of L1 transfer, i.e. native Greek speakers tend to produce questions in
English by using the Greek intonation system. In order to examine this hypothesis, it
is necessary to make a comparison of the intonation pattern of questions between
English and Greek. Since the research conducted in the field of Greek intonation of
questions has been limited, a substantial comparison has not been feasible. Thus, this
study, which provides a preliminary descriptive analysis of Greek-question-intonation
patterns, can be used as a first step for more detailed research, and serve as a

framework for future comparisons with other languages such as English.
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Appendix I

Linguistic-background questionnaire
1. What is your native language?
Greek.

2. Which city of Greece were you born in? Which city were you raised in?

I was born and raised in Thessaloniki.

3. Have you ever lived abroad (for more than 3 months)?

No.

4. What is the language you speak at home?

Greek only.

5. What was the language you spoke at school?

Greek. French was taught as a foreign language in high school.

6. Did you learn Greek by formal instruction (ex. in a classroom)?

I learned it from my parents and in school.

7. Were your teachers native speakers of Greek?

Yes.

8. What is your educational level?

University (4 years).
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9. Do you speak other languages? If yes, which?

English and French.

10. When did you start to learn foreign languages? (At what age, at what educational
level?)

English: 5 years old, and French: 12 years old.

11. What is your work language?

Greek.

12. Which language do you think in when you speak Greek?

Greek.
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Appendix I1

Figures

The figures below are categorised according to which the last stressed syllable in the
sentence is (last, penultimate, antepenultimate). Shown in parenthesis next to each
question is the number of the task where these appear.

Y/N positive questions, stressed on antepenultimate syllable :

Koloypieg Ba yivoope; (4)
/ka'layries Ba 'yinume/

Speech

L* H* L-L%
ka ik yri €s Ba 'yi nu me

Pitch contour
4[][] T T T T T T T T T T

jzz \.—-——-"‘"""F'Im . -s.\ )

100 | L

freq. (Hz)
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KotdhaPeg; (4)
/ka'talaves/

Speech

L* H-L%
ka 'ta la VEIS
Pitch contour
4[][] T T T T T T
= J00F I M .
T mﬂ-m.ﬂ -
= g e oo™’ .
o
a
= 100 F
[] L 1 1 1 1 L
0.1 0.2 0.3 04 0.5 0.6

time (s)
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Y/N negative questions, stressed on antepenultimate syllable :

Agv Eépeig T puépa givan onpepa; (1)
/0€n 'gzeris ti 'mera 'ine 'simera/

L* H* L-L%
den  'gze ris ti 'mera 'ing

Pitch contour

400 T T T T T F |\ T
= 00 - . ° \ -
Z ._'l-—-vl—"-' o
= 200 |k T, M* 2 8 i
£ 100} ) -
[] 1 1 4 1 L —l 1
0 02 04 0.6 0.8 1 1.2 14 1.6
time (s)

Tpeig pveg dev mépacav and 10te mov WdwOfKape; (3)
/tris 'mings dem'berasan apa 'tote pu idd'Bikame/

Speech

H* H* L-L%
'mi nes idd '0i kame

Pitch contour

400 T T T T T T T T T
-
o 30+ 7 \ S \\ i
T - - * - &
= 200} ) Mttt Sy Ty W . 1
£ 100} - . .
[] 1 | — 1 - 1 R R R— | P p— o —
0 02 04 06 08 1 12 14 16 18 2
time (s)
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Y/N positive questions, stressed on penultimate syllable:

[Iépaceg wpaia ot cuvaviia; (1)
/'perases d'rea sti sina'vlia/

H* L* H* L-L%
'pE ra ses d'rea si  na 'vli a

4[][] T T T T ﬁl
oy f",“"‘ ~ / K
Lz " - -.q"-ﬁ\ﬁ e "\—-" \
200 ¢ *s * Ry W8 .
= -
[] R —— 1 L 1 1
] 0.25 05 0.75 1 1.25 1.5
time (s)

Eyo otaim; (4)

/€'yd 'ftea/
Speech

1

0 -

-1

L* H* L-L%
€ '¥o 'fte d
Pitch contour
4[][] T T T T T T
-

= 300F h‘\. .
z /ﬁ-w.
TO200F TR . T _
54 " A
= 100} -

[] | | | i | |

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

time (s)
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Dofdpon un pov PUYEL, PN HoL TNV TAPEL KAVag AALOG, unv TTdel pe Kdmolov dAro; (4)
/fa'vame mi mu 'fiyi: mi mu tin 'pari kanas 'alais min '‘pai me 'kapjan 'alay/

freq. (Hz)

400
300
200
100

Speech

L* H-L% L* H-L%
'a las 'a la:

Pitch contour

e
Y\ /Y e Ty A

|| L L sl = e L | —] 1

1 1.5 2 25 3 35 4 45 5
time (s)

Eépeig ywri pe elye deipey; (4)
/'kseris ja'ti me 'ige 'diri/

freq. (Hz)

400
300
200
100

Speech

L* H* L-L%
'kse ris 'Bi ri
Pitch contour
o Py ™ - f\‘. _
_—he s "-‘ -
L - - -
1 1 1  [— 1 | 1 | [— 1 1 1
0.1 nZ 03 04 05 06 07 08 058 1 1.1

time (s)
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KoAd givae; (3)
/ka'la 'iney/

Speech

ka 'la 'i ne:
Pitch contour
4[][] T T T T T I.‘. T T T N T T
(] - oy
- b L] -
g 30[] W‘Mﬂ.ﬂw -‘..."'"‘.:.
200 -
o
= 100} .
[] 1 1 1 1 1 1 1 PP | 1 N b
0os 01 015 02 025 03 035 04 045 05 055
time (s)
®¢c va Tape Yo Kava Kopé po o’ autég Tig uépeg; (3)
/6€s na 'pame ja kana ka'fe mpa apa'ftes tis 'meres/
Speech
L* H* L-L%
Bes 'me  res
Pitch contour
4[][] T T T T T T T T
— 300} - . - N
T T ':_‘.‘*ih._v- M
= 200Fe = % Vel s e - .
g *
= 100} -
U 1 1 Y 1 1 J — 1 1 !
0 0.2 0.4 0.6 0.8 1 1.2 14 16 1.8 2
time (s)
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Y/N negative questions, stressed on penultimate syllable :

Ag Béherg va €pBetg pall pov; (1)
/d€ 'B¢lis na 'erBis ma'zi mu/

Pitch contour

4[][] T T T T T
— 300+ “hs .
T oo, * .
< 200F . <. S _"-q._.."' “ .
£ q00f 0+ 0= -
[] - | P p— — o — | — 1
0 0.25 0.5 0.75 1 1.25 15
time (s)
Ag vopileg mog éym dikio; (1)
/8€ n3'mizis pas 'exd 'dikjo/
Speech
1 T T T T T T
U -
_1 1 1 1 1 1 1
L* H* L-L%
dc nd 'mi  zis 'Bi kija
Pitch contour
4[][] T T T T T
300 ;ﬂ
= i ]
H % - r.
= o00f - LN Y
2 . * -
= 100 * i
U | — —— " | L
0 0.25 0.5 0.75 1 1.25 15
time (s)
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Y/N positive questions, stressed on last syllable :

Eiocot xoAd; (1)

l'ise ka'lay/
Speech
1 T T T T T T T
[] ]
_1 1 1 1 1 1 1 1
L*+H H-L%
i Se k a I :
Pitch contour
4[][] T T T T .fl.\ T T
g . o T, .-""""u- ..__,./* ~ " |
T - n“ o.‘. e
200+ - ha .
o
a
= 100} .
[] L 1 - 1 1 1 1 1
] 0.1 0.2 0.3 04 05 0.6 0.7 0.8
time (s)

¥ apécovv ta yAvka; (1)
/sa'resun ta yli'ka:/

L* H* H-L%
sa 're  sun vli 'ka:
Pitch contour
4[][] T T T T T T T T T
. 300} = FH\ .
T .
\.._-,- sool --\W-. e Y e *r ™ |
g ©o
= 100} .
[] L 1 1 manles. 1 1 L 1 !
01 0.2 0.3 0.4 05 0.6 0.7 0.a 0.9
time (s)
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Yopeoveig; (1)
/simfay'niis/

freq. (Hz)

freq. (Hz)

Speech

D&+ -
0k
05k i
1 1 1 1 1 1 1 1
L*+H H-L%
'niis
Pitch contour
300 F T - . T T T T T T T]
s ,,-"""*\_;
200 = pa— i
100 | .
U k 1 1 1 | I 1 1 L !
0.1 0z 03 04 0A 0.6 07 0.8 09
time (s)
Eicaote kord; (4)
/'isaste ka'la:y/
Speech
1
U ]
-1
L*+H H-L%
'i sa ste ka 'la:
Pitch contour
300 - ,J"‘\\ i
TN S o ™
200+ LA o -
100 =
[] 1 L 'I.- 1 1 1 1 L
0 0.1 0.2 0.3 04 045 06 07 0.8 049

time (s)
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Droio eyd; (4)
/'fted €'yay/

Speech

L*+H H-L%
'ftes € 'y A
Pitch contour
4[][] [ T T T T T A T ]
3001 * - -
I L]
o 200F \ .../ '-:_,-.. i
ol
= 100+ .
U L 1 1 ! 1 1 1
] 01 02 0.3 04 05 0.6 0.7 0.8
time (s)
Mov Aeg; (4)
/mu 'leis/
Speech
1
0
-1
L*+H H-L%
mu 'lex S
Pitch contour
4[][] T T T T .*m.ﬂm T T T T T
e’ N H~ ."' .
— 30[] B a* . - i .
T R - T
200+ .
o
a
= 100} .
[] 1 1 1 1 1 1 1 1 L 1 L
005 01 015 02 025 03 035 04 0458 08 055

time (s)
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Y/N negative questions, stressed on last syllable :

Agv mewdg; (1)
/dembi'na:s/

Speech

—

NI iy

H* H-L%
dem bi 'na:s
Pitch contour
4[][] T T T ..‘.I~ T T T
ol \o‘
= 300 F M,.. . -‘\- - -
Lz - * - * ¥
o 200F i w———r,,  + * Y
£ 100}
0 1 1 1 ] ] ] e
0 0.1 0.2 0.3 04 0.5 0.6 07
time (s)

Ag poxovg; (1)
/dema'ku:s/

1 T T
0
-1 | 1
H* H-L%
d¢e ma 'kuzs
Pitch contour
400 - ”
g ™, :
— - -
2 "%
[] L oy | 1 1 B 1 1 ! L
] 0.1 0.2 0.3 04 05 0.6 0.7 0.8
time (s)
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Anlodn, oe W ayamds; (4)
/dila'di e maya'pars/

Speech

H* H-L%
dila '@i de ma ya 'pa:s

Pitch contour

400 T T T T ﬂ T
— 300 - - -
T ‘h‘-\_’ﬁ-' *
= 200 T, Y
=4
= 100 F
[] 1 1 — al | 1
0 0.2 0.4 0.6 0.8 1 1.2
time (s)
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Wh- questions, simple curiosity:

[To16 etvar to voOpepd cov; (3)
/Pjd 'ing t3 'nume'rd su/

Speech

|| I||”||

H* H-H%
)] ne B 't su
Pitch contour
4[][] T T T T T T T T
= 300 F w . = L, i
T . T . — -
\_.# EUU e T o "'-"'. - ]
o =
= 100} .
[] oy 1 1 .-I‘ 1 1 1 -I-‘ ey 1 jp——

[T6co givon trpa; (3)
/'pas? 'ine 'tora/

time (s)

Speech

H* L-H%
'PY S) 't ra
Pitch contour
4[][] T T T T T T
qool TN
o . = - ” ]
= 200} N ........----""'M~ i
=3 *
£ q00| i
[] 1 . 1 1 1 1 "
0.1 0.2 0.3 0.4 05 0.6
time (s)
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[Nari ¢ pe vrdxovoes; (2a)
/ja'ti 8 me i'pakuses/

Speech

400 T .. T T T T T
o~ .
s AN s |
= 200 . i T . Lo -
g -~ -
£ 100} -
[] - Jra—— ra— 1 1 | | .
0 0.2 04 0.6 0.8 1 1.2 14

[Norti épuyeg; 2a)
/ja'ti 'efiyes/

ja 'ti ' fi YES
Pitch contour
4[][] T T H T T T T T T T
L)

™ . h -

= . * '\-d"‘- -
= 200+ "'n\ - " .

i
0 1 I 1 1 L - 1 1 L | ,
01 0.2 0.3 04 0.5 06 0.7 0.8 0.9 1
time (s)
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[Toca ypruata £xelg move cov; (2a)
/'pasa 'xrimata 'ecis 'pand su/

freq. (Hz)

freq. (Hz)

H* H-H%
'Pd sa 'xrimata 'pand su
Pitch contour
4[][] \I T T T T T
w00f YN P 1
200 N B e 1
100 | .
[] - | | | L | |
0 02 04 06 0.8 1 1.2 14
time (s)
[Toonv mpa £xelg mov mepyévels; (2a)
/'pasin 'ara 'egis pu peri'menis/
Speech
H* L-H%
pd peri 'me nis
Pitch contour
4[][] T T T T T T T
0~ \-\.. . Pt 2y 1
200 + U - ""u—u—l—-—"f' i
100 ° .
U . — | -I ran— | | e |
0 0.2 04 0.6 0.8 1 12 14 1.6
time (s)
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[Toco W ayomds; (2a)
/'pasd maya'pa:s/

Speech

H* L-H%
'Pd h) ma ya 'pa:s
Pitch contour
4[][] T T T T T T T T
ﬁ
0f = -_/_
¥ | - M.J-\ - _
I -
200+ .
L *
a
= 100 .
] [ 1 1 1 ! 1 | ,
0 0.1 0.2 0.3 04 04 0.6 07 0.8
time (s)
[T6co cvyva Pyaivelg E€m; (2a)
/'P3sa si'xna 'vyenis 'eksa/
Speech

0.9

H* L-H%
'Py SO 'e ksd
Pitch contour
4[][] T T T T T

b Y
— 300" - i
I - Ny A-f\..
I M
; 2001 - M‘cf\_———\ = - . .
£ 100} : : §

U -._ L '-I‘ 1 | jr—
0.2 04 06 0.8 1 1.2
time (s)
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[1ote pBeg otnv Apepikn); (2a)
/'pate 'irBes stin ameri'ki/

Speech

H* L-H%
'Pd te ir Bes ki
Pitch contour
4[][] T T T T T T T T T
e
= 300 L N _/f - i
L Sonm, ———

E 200 . . T - =
£ 100} §
[]  — 1 | —| 1 1 L 1 L

01 02 03 04 05 06 07 08 009 1 11
time (s)
[1ote Ba pdipe; (20)
/'pate Ba 'fame/
Speech

pd te Ba 'fa

me

L-H%

Pitch contour

4[][] T T T T T T T

0| < - o
5 CN e
“—_" 200 F — W -
o
a
= 100} .

0 | | 1 1 1 1 ,
0 0.1 0.2 0.3 04 0.5 0.6 07
time (s)
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[To0 Ba 70ereg va omovddoets; (2a)
/'pu Ba 'iBeles na spu'dasis/

Speech

H* L-H%
'pu Ba'i OBeles sis
Pitch contour
4[][] T T T T T
-
_ 300} \\ - - ]
E * S, * *
< 200f e R . -
£ 100} -
[] | 1 Jre—| 1 - 1
0 0.2 0.4 06 0.8 1.2 14
time (s)
[og mpopépetan T’ dvoud cov; (20)
/'pas pra'ferete 'tonda'ma su/
Speech
1
[] -
-1
H* L-H%
'pas prd 'fe re te 'O nd 'ma su
Pitch contour
4[][] T T T T T
-
— 300 | o= » T
5 . = \_\-‘ . P
= ap0 b Y L. H’ _
g — * -
= 100 .
[] | o 1 ra—  — 1 L
0 0.2 04 0.6 0.8 1.2 1.4
time (s)
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[log og Aéve; ()
/'pase'leng/

Speech

H* L-H%
k) SE 'le ne
Pitch contour
4[][] w T Mi. T T T T
= 300 | . .',,,.-" -
= ™ * Mﬁﬂ“ Pl
200+ kD bl =
L -
a
= 100 .
[] 1 1 1 1 1 1
0 0.1 02 03 04 05 0.6 0.7
time (s)
T10éAetg; (2a)
/'ti 'B¢lis/
Speech
1
[] -
-1
H* H-H%
'ti 'Be lis
Pitch contour
4[][] T T T T T T
,'l-'l'lh. i",“
E * 'W hy w's
200+ S . i
L
=
[] 1 1 1 - 1 "
0 0.1 02 03 04 05 0.6 0.7

time (s)
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Wh- questions, predisposition:

[Marti dev maipverg P o’ Tig Y1AMades Tov KuKAoPopovv; (4)
/ja'ti de'mbernis mpa ap tis gi'kades pu kiklofa'run/

Speech

L-L%
ja 'ti Ci'kades
Pitch contour
400 - A \a " .
N 300f° - -
= . A
o 200 .. ‘:H ‘-‘Hﬁ .H M‘I:. |
o -
= 100+ .
[] L e R [e—— | = L L Jra—— |
0.2 0.4 0.6 0.8 1 1.2 14 1.6 1.8 2 2.2
time (s)
T1 og voualet av ot dAlot pe kortdve; (4)
/ti s€ 'pazi an i 'ali me ki'tang/
Speech

H*
ti se

na ki

L-L%
'tfa ne

Pitch contour

4[][] \ T T T T T T T
— 300 L .
i .\\ h_'ﬂ“ i 1
_ 200 . = _
L
a
= 100} -
[] 1 1 o 1 1 1 N 1 ra——
0 02 04 06 0.3 1 1.2 14 1.6
time (s)
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E, tdpa 11 va cov nod; (2b)
/€ 'tora ti na su pay/

Speech

H* L-L%
€ 't ra ti na su pd
Pitch contour
4[][] T T T T T T T T T T T
-ﬂqp-‘ S
= 300 F * - .
Lz -~ " - -
~ 200 | . . — i
o -
a
= 100} .
] 1 | 1 | 1 i . ) ] 1 |

TMoti 6dec o1 atvyieg cvpPaivovy oe péva; (2b)
/ja'ti "dles i ati'cies sim'venun se 'mena/

Speech

H* L-L%
ja 'ti oles s€ 'me na
Pitch contour
4[][] T T T T T T T T T T
E 300 | L~ .
= 200177 < Nt N Ve, S
o - - LN ]
a -
= 100 . 5 -
[] | F— 1  — .—I-:_I Jra— | 1 1 1
02 04 06 0.3 1 1.2 1.4 1.6 18 2
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Me t6om dovAeld toTE va TpoAdPw va kounbm; (2b)
/me 'tasi du'Aa 'pote na pra'lavo na kimi'8s/

Speech

H-H% L-L%
't si du 'Aa 'py te na kimi '3
Pitch contour
4[][] T T T T T T T T T T
" ’.
y T ~
ﬂ 3[][] i ﬁ. l': L] « F h
T - . -
= 200f% - v e T e .
£ 100}
[] P — | o ol L g e—| | e 1 1
0.2 0.4 0.6 0.8 1 1.2 14 1 1.8 2
time (s)
[To16g eivon ok, (2b)
/pjas 'ing 'pali/
Speech

H* L-L%
pjas 'ing 'pali
Pitch contour
4[][] T T T T T T T T T
E bt -
= 200 ’ e — - T
o -
E L
U ] 1 1 1 L 1 1 1 1
01 0.2 0.3 04 0.5 0.6 0.7 0.a 0.9
time (s)
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[o16¢ yrumdet Této100 dpa; (2b)
/pjas xti'pai 'tetja 'ora/

Speech

H* L-L%
pjas 'pa 'te tja 5 ra
Pitch contour
4[][] T T T T T T
— 300F T e - §
I -
L ool ) . -"""'\_.. - Py -
g L]
= 100 .
0 R . L . 1 1
0.2 04 06 0.8 1 1.2
time (s)
[Mog va to kévovpe; (2b)
/pa3s na t 'kanume/
Speech

H* L-L%
pds na t 'ka nu me
Pitch contour
4[]0 T T T T T T T T
g 0 T e : '
= o00f " e e - -
L
a L)
= 100F -
U 1 1 1 1 | 1 1

0.1 0.2 0.3 04 05 0.6 0.7 0.8
time (s)
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Elliptical questions without verb

H &1 cov 1 kopoOra; (3)
/i di'ki su i kd'rula/

Speech

0
-1
H* H-H%
i di ki kd 'ru la
Pitch contour
4[][] B T T T - " T T T I_-. T I_
= 300 N e, - &
[ | - - .
z s ®
= 2[][]_. S . - n
o
= 100 .
[] | - 1 - Y Jrapnp | | 1 L L
0.1 0.2 0.3 0.4 0.5 0.6 07 0.8 0.9
time (s)
Ap o dArog;, (4)
/am) 'ala:s/
Speech

i

H* H-H%
'a la:s

Pitch contour

4[][] T T T T T T
.
P
) Gl I - i
I L]
2001 .
-
o
= 100} .
[] | | | ! ! |
0 0.1 0.2 0.3 04 0.5 0.6 0.7
time (s)
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