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PROSODIC VARIATION DUE TO PHRASING AND SPEECH RATE

This study examines the variability in the intonational structure of utterance-internal
intermediate phrases in declarative utterances in Greek. The speech material
comprised triads of coordinated proper nouns (N +N,+N.) in different phrasing
conditions, speech rates, using nouns that vary in length and stress position. We
investigated the variation in the alignment of H tones and selected features of the L
tones that compose the tunes of these phrases. The results showed that in addition
to the canonical patterns as described in the literature, there were four recurrent
variant patterns, regarding (a) the alignment of H tones, (b) the f, interpolation
between an L*¥*+H accent and a following L*+H or L* accent, (c) the realisation of
the nucleus in utterance-internal intermediate phrases, and (d) the realisation of
the melodic pattern in utterance-internal intermediate phrases.
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1. INTRODUCTION
Prosodic phrasing is a major organisational aspect of the continuous

stream of speech and has been shown to be hierarchical in nature involving
higher- vs. lower-level phrases. Several acoustic markers signal prosodic phrases
including pitch changes, segmental strengthening and lengthening and presence
of pauses. Such acoustic events are influenced by the strength of the boundary
with greater preboundary lengthening at higher- than lower-level phrases (Klatt
1975; Wightman et al. 1992 for English; Kainada 2007 for Greek) and differences
in pitch accent scaling and alignment (Kainada 2014).
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Moreover, the contribution of acoustic markers in signalling prosodic
phrasing has been shown to vary cross-linguistically. For instance, in European
Portuguese pitch change and preboundary lengthening, but not pause, are
important markers of higher-level boundaries whereas in Dutch, pause is an
important marker used by adults to detect boundaries (Sanderman & Collier
1997; Johnson & Seidl 2008). In addition, evidence from cross-linguistic studies
has shown that speech rate can also cause changes in these acoustic parameters.
For example, at fast rates of production, pitch accents can occur later in relation to
the vowel they are associated with (Silverman & Pierrehumbert 1990; Miicke et
al. 2006; Prieto & Torreira 2007) and some boundaries may be deleted or reduced
in strength (Fougeron & Jun 1998).

The prosodic organization of Greek laid out in GRToBI (Arvaniti & Baltazani
2005) is assumed here, that is, a hierarchical system with three prosodic levels,
in descending order: the Intonational Phrase (IP), the intermediate phrase (ip),
and the Prosodic word (Prwd). A strong prosodic boundary is present across IPs
and boundary strength diminishes for the lower levels. Three types of tones are
associated to these levels, (i) pitch accents on the stressed syllable of prominent
words, (ii) phrase accents for ips, and (iii) boundary tones for IPs.

The degree of variability in the intonational structure of ips in Greek,
especially of those in declarative sentences, has been understudied. Here we
aim to examine this type of variability using triads of coordinated proper nouns
in different phrasing conditions, that is, [N,+N_+N_], N +[N_+N_], [N.+N_]+N_. In a
typical simple broad focus declarative utterance where there is only one ip within
the IP, the tune consists of an H* or an H*+L nuclear accent followed by an ip L-
phrase accent and an IP L% boundary tone (e.g., Arvaniti et al. 1998; Baltazani &
Jun 1999; Baltazani 2002; Arvaniti & Baltazani 2005; Kainada 2014; Lohfink et al.
2019; Stavropoulou & Baltazani 2021), which together will be mentioned as L-L%
edge tones henceforth. Words within the ip preceding the nucleus typically carry
an L*+H pre-nuclear accent (e.g., Arvaniti et al. 1998; Baltazani 2002; Arvaniti &
Baltazani 2005). When more than one ips occur within the IP, sentence-medial
phrases are reported to have a different structure from the sentence-final ip, with
the latter having an L* nuclear accent and an H- phrase accent at their boundary
(Baltazani & Jun 1999; Baltazani 2006; Baltazani & Nicolaidis 2022).

Inthe structures examined here, phrase-final nouns of an utterance-internal
ip (e.g., N,in N +[N,+N.]) and phrase-medial nouns (N,) are expected to be realised
with the same sequence of tones, an L followed by an H, but the alignment pattern
of these tones (i.e., their temporal synchronisation with segmental landmarks
such as stressed syllables or phrase edges) and their phonological category,
according to the description above, is expected to be different in each case. N, is
expected to carry an L* nuclear accent, phonetically a low plateau in the stressed

431



Katerina Nicolaidis / Mary Baltazani

syllable, followed by an H- phrase accent at the ip boundary (Arvaniti et al. 1998;
Baltazani & Jun 1999; Arvaniti & Baltazani 2005; Baltazani 2006). On the other
hand, N, is expected to carry a bitonal prenuclear L*+H accent aligned with the
stressed syllable of the word (Arvaniti & Ladd 1995; Arvaniti et al. 1998; Arvaniti
& Baltazani 2005), phonetically realised with the L at the very beginning or slightly
before the accented syllable consonant, and the H early in the first postaccentual
vowel (Figure 1).

This paper is part of a larger study examining the realisation of tones in
all three proper nouns as a function of phrasing and speech rate. Following the
analysis of the data, we observed variability in the realisation of tones including
the presence of some not well-documented melodic patterns. This study reports
these less well-known patterns and quantifies selected aspects of the tones across
the different phrasing conditions and rates of production (normal vs. fast). The
influence of speech rate on these tones is included to study differences in their
control under different temporal conditions.

2. METHODS
2.1. Participants and materials

Eight native speakers of Greek (4F, 4M; 28-57 y.) produced three triads of
proper names linked with [ce] ‘and’ differing in the number of syllables and stress
position (Table 1), to control for (i) inter-stress distance, and (ii) the distance of
stress from the word boundary. In this paper we only address results concerning

(ii).

Triad Number of syllables Stress

['mina ce'nina ce'lina] 2 penultimate
ma'rina ce me'lina ce .

[ L 3 penultimate

ma_ ninal

['elena ce 'artemi ce'laura] 3 antepenultimate

Table 1. Experimental sentences

Each triad was produced in three phrasing conditions: A. [N +N,+N_], where
N, and N, are in phrase-medial position; B. N +[N_+N_], where N_is in phrase-final
and N, in phrase-medial position; C. [N +N,]+N_, where N_is in phrase-medial
and N, in phrase-final position. Note that in this paper we examine the effects of
phrasing on the intonational realisation of N, and N, only, not of N.. As mentioned
above, in Greek, phrase medial nouns in the prenuclear stretch of an utterance
(i.e., N, and N, in phrasing A, N, in phrasing B and N, in phrasing C) are expected
to carry an L*+H pre-nuclear pitch accent (Arvaniti & Baltazani 2005), while ip
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phrase-final nouns (i.e., N, in B and N, in C) are expected to carry an L* nuclear
pitch accent (NPA) followed by an H- phrase accent to mark the right boundary
of an ip. The differences between these tonal events are expected to be revealed
through differences in scaling and alignment.

A total of 432 experimental sentences were produced in three repetitions
and two speech rates (normal vs. fast). The phrases were presented to the
speakers in written form with brackets indicating the three different phrasings (A,
B, C) in random order.

Recordings were carried out in a sound-treated studio with a Rgde NT1-A
cardioid condenser microphone. We segmented and annotated all material in
Praat (Boersma & Weenink 2018, Figure 1). The f, peak (H) and trough (L) in N,
and N, were annotated (p1, p2 and I1, 12) and the f, alignment of p1 and p2 were
expressed as the distance of p1 and p2 from the word end: p1D, p2D?3. As discussed
above, peak alignment in N, and N, was expected to be different in the phrase-
medial and phrase-final conditions. To ensure comparability across disyllabic and
trisyllabic words with varying stress positions, we used the word’s end as the
reference for both tonal categories, to accommodate the H wherever it occurred.
The L tone alignment was measured as the distance of I1 and |12 from the stressed
syllable’s consonant. Additionally, for clarity, we report the association results for
the L and H tones with the segmental material separately by stress condition in
Figures 9, 10 and Table 2.

Following the initial examination of the utterances, two further annotations
were added to investigate intonational variability. (A): While in most tokens f, was
high at the end of N, and N,, in some tokens it dropped or remained flat. In such
tokens, the end of each noun was marked vle and v2e respectively, to compare
in scaling to the preceding H, characterise the f movement as a fall or a plateau,
and investigate under what conditions these patterns occurred. In this paper, a
qualitative presentation of these patterns will be provided. (B): An L elbow was
observed between the L* and H- tones in utterance-internal phrase-final nouns
and marked I1e for N, and I12e for N, (Figures 2, 3, shown as “Elb” in the figures for
clarity). The alignment and distance from the end of the word of these I1e and I12e
elbows were examined.

Mixed model ANOVAs were carried out with plD, p2D as dependent
variables. Independent variables were phrasing (A, B, C), speech rate (normal,
fast) as fixed factors, and speaker (1-8) as random factor.

3 We agree with the suggestion of an anonymous reviewer that an alternative curve modelling
analysis (e.g., Lohfink et al. 2019; Gryllia et al. 2022) could be applied to the data. As explained in
2.1, the aim of this paper is to give a first, qualitative presentation of unexpected melodic patterns
discovered in our data that are not well-documented.
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3. RESULTS

In 3.1. we present examples of the patterns described in the literature for
N, and N,, and in 3.2. the variability we uncovered in the f, patterns of the ips.

3.1. f patterns as described in the literature

Figures 1-3 present sample utterances with typical f, patterns in the three
bracketing conditions. In Figure 1, the utterance [ma'rina ce me'lina ce ma'ninal
comprises one intermediate phrase within the IP [N +N_+N.], where N, and N,
carry an L*+H prenuclear accent each.

350
£
5
=
70{———
0.08709 A 1.874
o Tmely
L
i B
m|a‘r‘i‘n|a c‘em|e||‘i‘n‘a c‘em‘a]n]i|n|a
ma'rina ce me'lina ce ma'nina

(Mapiva ka1 MeAiva kai Maviva)

Figure 1. Example of typical prenuclear L*+H f, patterns in the [N,+N_+N,] phrasing
condition for N, and N,, speaker TG (henceforth: p1, p2 = f, peak (H)
and 11, 12 = f, trough (L) for each noun).

Figure 2 shows the same utterance in the phrasing condition N +[N_+N.]
where the first noun forms a separate, utterance-medial ip with an L* nuclear
accent and an H- phrase accent, as expected, and where N, is in prenuclear
position in the second ip carrying an L*+H prenuclear accent.
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350
¥
o e
70—
0.08776 i A 1.814
i T|me (s) P : {
" Eb p1 12 p2
rdalr‘i n‘a c ‘em‘e‘l‘i‘n‘a c’em|a|n’i|n‘a
ma'rina ce me'lina ce ma'nina

Mapiva (ka1 MeAiva kai Maviva)

Figure 2. Example of typical f, patterns in the N +[N_+N.] phrasing condition;
speaker TG (Elb = L elbow; see 3.2. for details?).

Finally, in the phrasing [N +N,]+N, (Figure 3), N, and N, form a separate
utterance-internal ip. N, is in prenuclear position, carrying an L*+H prenuclear
accent,and N, is in nuclear position, with an L* nuclear accent followed by an H-

phrase accent.

350
£
S
o
0.036415 B
) Time )
SR
-
m’alr‘i’n‘a c’em‘e‘l‘i‘n’a c ‘emla‘n‘i‘n‘a
ma’'rina me'lina ce ma’'nina

(Mapiva kai MeAiva) kai Maviva

Figure 3. Example of typical f, patterns in the [N +N_ ]+N, phrasing condition;
speaker TG (Elb = L elbow; see 3.2 for details).

4 Note on segmentation: the [c] interval may contain the segment [c] and a pause in phrasings with

an utterance-medial ip, see e.g. Figures 2 and 3.
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While these patterns were present in most tokens in the three phrasing
conditions, there were also some systematically different melodic patterns
observed, discussed below.

3.2. Variability in f, patterns

There were four further patterns relating to the L and H tones in these
utterances, which although not as frequent as the canonical ones, were
nonetheless recurrent. The first one concerns H alignment; the second the
interpolation between an L*+H accent and a following L*+H or L* accent; the
third the realisation of the nucleus in utterance-internal ips, and the fourth the
elbow we observed in utterance-internal phrase-final nouns.

Figure 4 illustrates the first two patterns. Starting with H alignment, we
exemplify the different realisation in the [N +N,+N.] phrasing condition. In this
pattern, the H peak of the L*+H accent in N, (indicated in the figure with a blue
arrow) is phonetically realized not within the postaccentual vowel (as in Figure
1) but earlier. In this example it occurs within the stressed vowel, but in other
tokens it ranged between the stressed and the final vowel (cf. Lohfink et al. 2019
for variability and overlap between categories of nuclear accents in Greek).
This pattern was found in all three triads, regardless of word length or stress
position, with greater variability in the docking site of the H peak in the triad with
antepenultimate stress (see Baltazani & Nicolaidis (forthcoming) for details on all
three triads).

Pattern 2, the interpolation between a prenuclear L*+H accent and a
following L*+H or L* accent, is illustrated in Figures 4 and 5. In Figure 4, the
interpolation between the early H peak in N, and the following accent results
in a falling contour (shown with a red arrow). In Figure 5, there is canonical
alignment of the L*+H peak on the postaccentual vowel in both nouns in the
utterance ['elena ce 'artemi ce 'laura], but the interpolation between the peak
and the following accent forms a slightly falling plateau (indicated by red arrows).
Quantitative results of this pattern are not presented here for lack of space but
will be presented in a future paper.
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0.07436 P 14979
Time (s) |
L*+H L*+H
i B
m|a‘r|i‘n‘a c‘em‘e’l‘i|n‘ac’em|a‘n‘i‘n’a
ma’'rina ce me'lina ce ma'nina

(Mapiva kai MeAiva kai Maviva)

350

Figure 4. Example of a non-typical f, H alignment in L*+H (blue arrow) and of falling
interpolation (red arrow) for N_ in the [N +N_+N.] phrasing condition (speaker AT).

0.09291

L 1.455
Time (s] {
I:1 p:1 vie 12 p:2 v2e
e’l‘e‘n’a c[e a ‘r‘tle‘m‘i c|e I| a ‘u‘r‘ a
elena ce ‘artemi ce ‘laura

(EAeva kai Aptepn kai Adoupa)

Figure 5. Example of non-typical f, pattern of falling interpolation (red arrows) for N,
and N, in the [N +N,+N_] phrasing condition (speaker TG).

The third pattern occurred in phrase-final nouns in utterance-medial ips,
which end in a continuation rise marked by an H-. However, contrary to reports in
the literature of an L* nuclear accent, we found variability in the nuclear accent
in phrase-final nouns between L*, as previously reported, (N, in Figure 2, N, in
Figure 3) and L*+H (N, in figure 6a (top) and N, in Figure 6b (bottom)). The L*+H
in nuclear position has been reported in wh-questions, calls, imperatives and
negative declaratives (Arvaniti & Baltazani 2005 and references therein). In our
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data, about a quarter of the phrase-final nouns (either N, or N,) carry an L*+H
nuclear accent aligned in the stressed syllable, followed by an H- phrase accent
at the phrase edge. As can be seen for these nouns with an L*+H nuclear accent,
the rise in f_starts from the consonant of the stressed syllable, i.e. /r/ in /ma’'rina/
and /l/ in /me'lina/.

350
B
5
0.091345
i .L*_jFH: i i |-:|-
p1 .
m‘ H ‘n‘ c]em’e‘l‘i‘n’aclem|a‘n|i’n‘a
ma’rina ce me'lina ce ma’nina
Mapiva (kai MeAiva ka1 Maviva)
350
£
S
= I H S S D N : ] ; ; h ; ; ; ; : H
oxber e
s T
1p vie I:2 p:2
m]a|r|i‘n‘a c‘em‘e| | ’i‘n‘a c ’em‘a‘n‘ i ’nla
ma’rina ce me'lina ce ma’nina
(Mapiva ka1 MeAiva) kai Maviva

Figure 6a, b. Examples of a non-typical L*+H nuclear accent in N, in the
N,[+N,+N_] (top) and N, in the [N +N,]+N_ (bottom) phrasing condition (speaker AT).

A fourth pattern was found in three quarters of phrase-final nouns in
utterance-medial ips, which were produced with an L* nuclear accent. In these
tokens, f, forms an L elbow between the L* and the H- (see 3.3. for quantitative
details; cf. description of elbows in polar questions in Arvaniti et al. 2006). In Figure
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7 below, f forms a trough L during the stressed vowel /a/in N, ['artemi], remains
low for several segments after that and starts to rise during the consonant /m/ of
the final syllable (indicated as “Elb” in Figure 7; see also the point marked “Elb” in
Figures 2 (N,) and 3 (N,)).

450

Pitch (Hz)

70+——
0.07836

L*+H

‘ H-
|ﬁ p:1 vie |.?_ E:Ib p2
e‘l‘e‘nla c]e a ‘r| [e‘m‘ i c‘e I| a ’ulr‘a
‘elena ce ‘artemi ce ‘laura

(EAeva kal ApTepn) kai Adoupa

Figure 7. Example of an L elbow in N, in the [N,+N_]+N, phrasing condition (speaker AN).

Inter-speaker differences were observed in the realisation of the melodic
patterns described above, in terms of individual strategies in production and
of the frequency of occurrence of the different patterns. Quantitative details
of speaker variation are not provided due to space limitations but quantitative
information about the structure of the patterns exemplified here are given in 3.3.

3.3. Quantitative results of variability

Figure 8 displays the alignment of the H tone in N, and N, measured as the
temporal distance of the peak, p1 and p2, from the end of the word (p1D, p2D).
For both nouns, this distance is the smallest when they are phrase-final (i.e., N,
in N+[N_+N,] and N, in [N +N_]+N_, since the H is a phrase accent aligned at the
phrase edge. For p1D, alignment differs significantly due to phrasing (F(2, 415)
=29.32, p < 0.001) and rate of speech (F(1, 415) = 6.14, p = 0.014). In the fast
speech rate of production, the temporal differences are smaller. Post-hoc tests
showed a reduction in p1D in the order of [N +N,]+N, (mean: 0.102) > [N +N_+N_]
(mean: 0.070) > N +[N,+N.](mean: 0.026) in comfortable rate and [N +N,]+N,
(mean: 0.069) = [N +N_+N_] (mean: 0.057) > N +[N_+N.] (mean: 0.023) in fast rate.
For p2D, alignment also differs significantly due to phrasing (F(2, 415) = 15.77, p
< 0.001) but no significant differences due to rate were found. Post-hoc tests for
the phrasing main effect showed no significant differences between N +[N,+N.]
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(mean: 0.052) and [N +N_+N,] (mean: 0.044) but significantly smaller distance
for [N +N_]+N, (mean: 0.027). For both N, and N,, the means clearly show
smaller temporal distances of the H when phrase-final and larger in the other
phrasings, suggesting earlier H location. The largest difference is noted for p1 in
the [N +N_]+N, phrasing, especially so in the normal rate, suggesting considerably
earlier H alignment than the phrase-final vowel. Recall that this was evident in
patterns 1 and 2 described above where earlier alignment was also accompanied
by a falling or plateau melodic pattern (Figure 4). Similarly, for N, the temporal
distances were larger for p2 in the N +[N,+N.] phrasing condition (albeit not
significantly different from [N +N_+N.]) suggesting earlier alignment of the Hin N,
in these phrasings compared to [N +N,]+N_ where N, is phrase final.

B
3
2
[ewiou

aeyyieds

Ep1 alignment
M p2 alignment

1584

Peak mean distance from the noun end (sec)

N1_N2_N3 N1_(N2_N3) (N1_N2)_N3
phrasing

Figure 8. The temporal distance (in sec.) of the peakin N, (p1) and N, (p2)
from the end of the word by phrasing.

Figure 9 presents the distribution of p1 (top) and p2 (bottom) alignment
by segment and phrasing condition in the antepenultimate-stress noun triad.
The least variability in the peak alignment is found in phrase-final nouns, that
is N +[N_+N,] for p1 (see Figure 2) and [N +N_]+N, for p2 (see Figure 3). In this
phrase-final position, the H peak represents an H- phrase accent and it aligns with
the right edge of the noun, sometimes extending a few ms after the end of the
noun. On the other hand, alignment in phrase-medial nouns displays the greatest
variation: in this position, nouns carry an L*+H prenuclear accent and although
the peak is mainly aligned with the C or V of the post-accentual syllable (see
Figures 1, 2, 3) its docking site can vary, including occurrence of the peak as early
as the initial vowel (Figures 4, 5, 7). We return to this in the discussion. Variability
is also evident for the other two noun triads, albeit to a lesser degree (Baltazani
& Nicolaidis, forthcoming).
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plin N1+N2+N3 plin N1+(N2+N3) plin (N1+N2)+N3
m stress V ® p-accC = p-accV = final C = final V = final V= next word m stress V ® p-acc C = p-accV = final C = final V
p2 in N1+N2+N3 P2 in N1+(N2+N3) p2 in (N1+N2)+N3
11 1 1

mp-accC mp-accV =finalC mfinalV = next word mp-accC mp-accV wfinalC mfinalV m next word = p-acc V finalC mfinalvV mnextword

Figure 9. Distribution of the alignment of p1 (top) and p2 (bottom) by segment and
phrasing condition for the antepenultimate-stress triad ['elena ce 'artemi ce 'laural.

Finally, Figure 10 shows some details on the presence of the L elbow
described in 3.2. Recall that the presence of an L elbow was detected and marked
in the first two nouns N, and N, between the L* and H- tones (see top of Figure
10 for N1 and bottom for N2). As can be seen in the bar charts in Figure 10, the
elbow was present mostly in phrase-final nouns, that is, in 108/144 tokens (75%)
in the N +[N,+N,] phrasing for N, and in 102/144 tokens (71%) in the [N +N_]+N,
phrasing for N,. When present, it aligned mostly in the final syllable, with the
most frequent docking site being the consonant of the final syllable (pie charts in

Figure 10).
a

= final C mfinal V mother

Lelbowin N1

L elbow in N1 by phrasing
40

S _

N1N2N3 N1(N2N3) (NIN2)N3

m [‘elena] ®m[ma'rina] ®m['mina]

L elbow in N2
- L elbow in N2 by phrasing

\ﬂ . [T

0 ———

> NIN2N3 N1(N2N3) (NIN2)N3

ufinal C mfinal V mother u [ EIena] - [ma rina] - [ mina]

Figure 10. Percentage of occurrence of L elbow on different segments for all noun triads
(pie charts); frequency of occurrence of L elbow in N, and N, in the different phrasing
conditions and noun triads (bar charts).
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Table 2 shows more details about the docking site of this L elbow in N,
(top) and N, (bottom). In the nouns with penultimate stress (triads 1, 2, middle
two columns) an elbow was found most frequently in the consonant of the final
syllable, which is also the postaccentual syllable. More interestingly, in the nouns
with antepenultimate stress (triad 3 rightmost column) the elbow also occurs most
frequently in the consonant of the final syllable rather than the postaccentual
syllable. This stability in alignment suggests that this tone is part of the edge tone.

_ f 3.['elena ce
. 1. ['mina ce 2. [ma'rina ce X .
L elbow in N . . o - artemi ce
1 nina ce 'lina] me'lina ce ma nina] .
laura]
stressed C (in 1, 2) 0 1 (2%) -
stressed V (in 1,2,3) 0 3 (6%) 0
postacc.C (=final Cin 1, 2) 30 (62.5%) 18 (38%) 1(2%)
postaccV (=finalVin1,2) 8 (17%) 13 (27%) 1(2%)
final C (in 3) - - 25 (52%)
final V (in 3) - - 8 (17%)
no elbow 10 (20.5%) 13 (27%) 13(27%)
Total 48 (100%) 48 (100%) 48 (100%)
. 1. ['mina ce 2. [ma'rina ce 3.' [ eIen'a ce
L elbow in N . . 0 - artemi ce
2 nina ce 'lina] | me'lina ce ma'nina] .
laura]
stressed C (in 1, 2) 0 1(2%) -
stressed V (in 1,2,3) 0 2 (4%) 0
postacc. C (=final Cin 1, 2) 31 (64.5%) 26 (54%) 0
postaccV (=final Vin 1, 2) 3 (6.5%) 4 (8.5%) 2 (4%)
final C (in 3) - - 31 (64.5%)
final V(in 3) - - 1(2%)
no elbow 14(29%) 15(31.5%) 14(29%)
Total 48 (100%) 48 (100%) 48 (100%)*

Table 2. Segmental alignment of the L elbow, number of tokens and percentages for N,
(top) and N, (bottom).

4. DISCUSSION

Variability is ubiquitous in speech production including intonation and
provides a challenge in relation to its association to invariant phonological
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units. This paper presents a qualitative description of different melodic patterns
produced in coordinated structures in Greek with an emphasis on variability.
Our point of departure was the examination of the prosodic structure of triads
of coordinated nouns in three phrasing conditions, [N +N,+N_]J, N +[N,+N_],
[N,+N,]+N_, but in the process we uncovered a range of variable patterns related
to different aspects of this prosodic structure.

Variability was observed in the alignment of the H tone in the bitonal
L*+H prenuclear accent on phrase-medial nouns. Although a systematic peak
alignment has been reported for this prenuclear accent, occurring in the first
postaccentual vowel, our data showed a range of possible docking sites. This
peak mainly aligned with the postaccentual vowel, but it also occurred on other
earlier segments including the stressed vowel itself. In the latter position, the
distribution of this accent overlaps with L+H*, an accent pragmatically linked with
emphasis and contrast. However, in our data the nouns were not contrastively
rendered, according to our native speaker intuitions, which led us to include the
whole range of H alignment in the possible phonetic realizations of the prenuclear
L*+H. Such variability in the fine phonetic details in the f, alignment of tones, and
category overlap, have also been reported for nuclear accents in Greek (Lohfink
et al. 2019; Gryllia et al. 2022).

A feature related to the H peak alignment of the L*+H prenuclear accent is
interpolation between consecutive accents. Our data displayed various patterns
of interpolation, with f; rising, falling or forming a plateau between an L*+H and
its following accent. Observation of our data suggest that f, fell between accents
more frequently when the first accent peak aligned earlier and the noun carried
antepenultimate stress, but more research is needed before firm conclusions are
drawn.

One of the patterns that diverged from the literature reports was related
to the nuclear accent of a continuation rise which varied between L* and L*+H.
To our knowledge, the latter accent has not been observed so far for continuation
rises in Greek, which is reported to have an L* accent. Connected to that, our
data also revealed that when L* was used as the nuclear accent in continuation
rises, it was typically followed by an elbow before the final rise to an H- phrase
accent at the end of an utterance-medial phrase, suggesting it is the reflex of an
L tone. This L elbow systematically aligned with the final syllable, most frequently
the onset consonant of this syllable, regardless of the position of the stressed
syllable. This stability suggests that this elbow forms part of a complex L+H- phrase
accent, a type of phrase accent that has been proposed elsewhere for Greek polar
guestions (Arvaniti et al. 2006). The structure of polar questions, however, has
been reported to be composed invariably by an L* nuclear accent followed by
an L+H- phrase accent (and an L% boundary tone), while in our data this L* L+H-
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structure alternated with an L*+H H- pattern. More research is needed to gain an
understanding of the contexts that regulate this alternation and the variability in
use among speakers.

There were two more aspects of variability in our corpus. One was speech
rate which influenced peak alignment for N, only, with overall smaller temporal
differences from the end of the word in the fast rate of production. The other
was speaker variability. Although there were overall common patterns in our
data, there were also differences in the individual strategies adopted. Further
research with more data is needed for a more comprehensive understanding of
the patterns described in this paper.
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Katepiva NikoAaidou,
AplototéAelo Maverothpuo Osooalovikng, Tupa AyyAkrg Nwooag Ko
Dloloyiag, Topéag Oswpntikig kat Epappoouévng NMwaocoloyiog

Mapia MniaAtagavn, Naveniotipio 0€hopdng,
Epyaoctiipto DwvnTikng

H ENIAPAZH THX ®PAZEONOIHZHZ KAl THZ TAXYTHTAZ
OMIAIAZ 2THN NPOZQAIAKH NOIKIAIA

NepiAnyn

HmapoUoa pelétn e€eTAleL TNV TTOLKIALQL OTNV ETUTOVLKI SO EVOLAUECWY GPATEWV.
AvoAUuBnkav ¢pdoelc mou Bpiokovtal o Un tehkn Béon oe katadatikd ekbwvrpaTa
ota EAMnvikd. XpnowporotiBnkav tpldbeg cuvtetaypevwy kupiwv ovopdtwy (N, +N,+N,)
SlopopeTikol PAKOUG Kol ToviopoU. To ovopata kaBe tplddag opadomolndnkav os
dpaoelg pe TPELG SLaPOPETIKOUC TPOTOUC. ALEPEUVHOAE TNV TIOLKIALD 0TNV aykioTtpwon
Twv tOvwv L and H mou cuvBétouv T pedwdia autwy tTwv ¢pdoswyv. Ta amoteAéopata
£€6el€av OTL eKTOG amod Ta KAVOVIKA HoTiBa, omwg meplypddovtal otn BBAoypadia,
eudavilovral Técoepa emumAéov potifa: mowiAia (a) otnv aykictpwon twv H tovwy, (B)
oTo oxNua TG BepeMwdoug cuxvotnTag LETafl TWV MITOVWY, (Y) oTnv Katnyopia tou
TupNVLKOU TOVou, Kal (8) oTnv mpayudtwaon tou peAwsikol potiBou ouolaoTikwy Simha
o $pacTIKO Oplo.

NE€eig-kAeldLa: mpoowdia, dpaocesomoinon, taxvTNTta OMAlag, aykiotpwon,
EAANVIKA
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