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- . ana tone sananit In
» Chaozhou dialect, a branch of Southern Min Chinese, is a tone language 1 S Ofoes tat'on) Sandh') o Chaozhou dialect, labelled
i i i i d IN FIn ~- SI — 1=Fpoe i '
with eight tones and a wealth of tone sandhi (see Table 1 on the right). The 9 WP by using the numerical
. . . _ _ . 1b Yang Ping PHZ 55 213 si — Fkdeath representation of Chao’s
tone sandhi patterns are final-prominent, the syllable in the final position of | _ tone system. The variety
_ _ T _ _ 2a Yin Shang BH_E 53/21 24/35 si — PO four .
a tone sandhi group keeping the value of its citation tone while others in the _ _ presented here Is from the
_ = _ 2b Yang Shang fpH E 35 21 Si — Exzasurname ‘si”’ area of Chaozhou City. The
non-final position undergo sandhi. _ _ _ PP
_ _ _ _ _ 3a Yin Qu fB= 213 42/53 si — Aftime underlined ‘21°, ‘33’ and
* With songs that are sung In the Chaozhou dialect the question arises of : ‘64’ are called Chinese
_ _ _ _ 3b Yang Qu fH=E 11 12 Si — 2Yes — hecked
whether there Is a tone-sandhi effect on melodic construction and tonal _ . entering tones or checke
isation. Thi N : .- s § 4a Yin Ru A 21 33/54 si — iidisappeared tones, being shorter in
realisation. This paper aims to present empirical results from a corpus :
pap P P P 4h Yang Ru P 54 21 si _ #herosion duration than the other

analysis of Chaozhou songs and an observational study on Chaozhou tones. .

singers’ realisation of tones.

Observational study

Co rpus analysis  Hypothesis. Tones that can be expressed in citation form and in sandhi form are realized

» Hypothesis. Tones undergo sandhi in Chaozhou songs. ditferently when they are sung.

« Material. We used a Chaozhou song ‘Oz a oy’ (1, | am tucking you in, my little
baby’) based on a traditional Chaozhou nursery rhyme. Four tones /35/, /53/, /213/ and /21/
that have the two underlying sources were included in the observational study (see Table 1
for the tones In citation form and in sandhi form, such as tone /35/, with citation 2b and
sandhi 2a).

* Materials. 10 folk songs and 10 contemporary songs were included in the
corpus of Chaozhou songs.

* Method. We looked at the relationship between consecutive tones and
consecutive notes in Chaozhou songs using two datasets: one of them was
coded based on the values of citation tones (Citation dataset) and another was
coded based on the values of tones when they are realised in the context with

 Participants. 34 Participants who are native Chaozhou speakers were invited to sing the

sandhi (Sandhi dataset). We conducted Pearson correlation coefficient test to song "Oy a op’.

assess the correlation between the pitch transitions of tones and of notes in * Method. We textgrided syllables with tones /35/, /53/, /213/ and /21/ in 34 song recordings,
two datasets. \We also calculated the rate of matches and mismatches between normalised the duration of sung syllables and extracted the values of fO at 10 equal-time

two consecutive tones and two consecutive notes, taking the form of similar points (Xu, 2015). We then calculated the data point that reflected the pitch change by AFO =
motion, oblique motion or contrary motion (Ladd & Kirby, 2020). fmax-fmin, where the fmax was the maximum value of the 10 time points from f1 to f10 and

the fmin the minimum. When the fmax occurred before the fmin, the direction of pitch change
was counted as fall and marked with a minus sign ‘-’; conversely, It was counted as rising In
the opposite case. 714 data points were then measured in semitones and divided into two
groups, citation and sandhi (see Table 4 on the bottom of the left).

* Result. Pearson’s r shows that tones and notes in Chaozhou songs were
strongly correlated in Sandhi dataset, while the correlation between the two
variables in Citation dataset was weak (see Table 2). There is a strikingly
higher rate of similar motions in Sandhi dataset than that in Citation dataset

(see Table 3). * Results. There were highly significant differences between two underlying forms in relation
- Discussion. These outcomes show that there is a clear effect of tone sandhi to the tones /53/ (p < 0.001) and /21/ (p < 0.0001). However, tones /35/ and /213/ were
on the tone-melody correspondence in Chaozhou songs. performed similarly in the two forms (see Figure 1 below).
 Discussion. The significant differences may be related to the position of the syllable in a
Genre of songs Dataset _ lon of i
: phrase that serves as a tone sandhi group. Results suggest that falling citation tones that were
Folk songs (n-1432) Sandhi 0.87 . . i L . .
o In the final position of a phrase tended to exhibit a larger falling contour. However, the pitch
_ C'tatlor_' .22 change of sandhi tones that are in non-final position may be more affected by the pitches of
Contemporary songs (n=815) Sandhi 0.79 o _
Citat 018 tones that precede or follow them. Although no significant difference was found between
Iiation :

, | citation /213/ and sandhi /213/, the median pitch changes of the two forms suggested citation
Table 2. The outcomes of Pearson’s correlation coefficient test between tones and notes _ _ o : _ _
in two genres of Chaozhou songs in Sandhi dataset and Citation dataset. tones In the final position tended to be freer of expressiveness, while sandhi tones were

) ) S relatively less flexible (see Table 4). Overall, the result implies a sandhi effect on the tonal
Sandhi dataset | Citation dataset y ( ) P

realisation when tones are sung.

Folk songs Similar 1271 (89%) 621 (43%)
. Comparison between surface tone35 in citation form and sandhi form Comparison between surface tone53 in citation form and sandhi form
Obl lque 147 (10%) 626 (440/0) Wilcoxon test, W = 7319, p = 0.47, n = 238 Wilcoxon test, W = 1443, p = 0.00016, n = 136
Contrary 14 (1%) 185 (13%) Two underlying sources Fe] T35_citation T35_sandhi Two underlying sources F+1 T&3_citation T53_sandhi
Contemporary  Similar 637 (78%) 381 (47%) =
SONgs Oblique 150 (19%) 370 (45%) 0
Contrary 28 (3%) 65 (8%)

i
1

Table 2. Different degrees of tone-melody correspondence in two genres of Chaozhou

Fitch change (semintones)
Fitch change (semintones)

songs in Sandhi dataset and Cation dataset, measured by the number of matches and 4

mismatches. These matches are called similar motions; the mismatches, on the other 007 el N

hand, are divided into oblique motions and contrary motions. In similar motion, the line ' "'_ 5 _

of tones and the line of notes; in obligue motion, one line goes up or down while the 2 —— S Ciaton Sandh

Citation & Sandhi Citation & Sandhi

Comparison between surface tone213 in citation form and sandhi form Comparison between surface tone21 in citation form and sandhi form

other stays at the same pitch; in contrary motion, two lines go in opposite directions.

Wilcoxon test, W = 2329 p =095, n = 170 Wilcoxon test, W = 2422, p = 000088, n =170

. Two underlying sources Fe T213_citation T213_sandhi
Surface Tone| Form of tone Median }

Two underlying sources F+J T21_citation T21_sandhi

tone/35/ Citation 136 282 168 rable4. Samples,
sandhi 100 > 97 154 Medians and - o
153y L ' ' Interquartile g : o
tone/53 CltatIOI’? 68 -4.00 4.3 range of four E _ . £ 25 o
Sandhi 63 -1.99 2.33  surface tones 3 : Q 3 ey
tone/213/ Citation 34 2.00 2.22 /35/, /53/, 1213/ : TR - At SN
Sandhi 136 1.18 3.32 and/21/in = e . ' "T
tone/21/ Citation 102 -0.90 2.84 Citation form and x :
Sandhl 68 097 311 Sandhl form Cita‘tiﬂﬂ Citation & Sandhi SEiﬂldhi CitEiltiGﬂ Citation & Sandhi SEiﬂldhi
Figure 1. Differences between surface tones /35/, /53/, /213/ and /21/ in citation form and in sandhi form.
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