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Abstract

Cantonese is rich in sentence-final particles (SFPs),
morphemes serving to show various linguistic or attitudinal
meanings. The acoustic manifestations of these SFPs are not
yet clear. This paper presents detailed analyses of the
fundamental frequency tracings, final F,, final velocity and
duration of ten SFPs in Hong Kong Cantonese. The results
show that most of these SFPs are very similar to the lexical
tones in terms of the F, measurements, but the durations are
significantly different in half the cases. The notable
differences may give some insight into the nature of this
special class of words.

Index Terms: Hong Kong Cantonese, sentence-final particles

SFPs Main Functions
1. Introduction [aT] statement - request/suggestion,
lively/animated

Hong Kong Cantonese, .th.e variety of Cantonese spoken 1:r1 [a] statement - softening
Hong Kong by over 6 million people, does not differ much in Ton - ised e Kin
its phonology from the variety spoken in mainland China [1]. [al] quﬁ;rﬁl " s:llrp sed, suspicious, seeking
It is a tone language, having six contrastive lexical tones contirmation i
(Table. 1, [2]), which is rich in sentence-final particles (SFPs), [ke] question - surprise i :
a group of morphemes which have similar functions as [ked] statement - affirmative, state of affairs
intongtion in intona'tion languages [3, 4]..The SFPs serve §uch [lal] statement - request
functions as showmg the sp.eaker s attitudes and emotions. [la] statement - “current relevance”, action
There are about thirty basic Cantonese SFPs which are completed
monosyllabic [5] and nearly forty bisyllabic and trisyllabic : -

. . [wod] statement - reminder, noteworthiness
particle-clusters [4], and they may appear in different sentence _
types, like statements, questions and requests. The Cantonese [wol] | statement - discovery
SFPs have been studied in great details in terms of their [wol] statement - hearsay, reported speech

semantics and pragmatics (e.g., [6]), but studies on their
phonetic aspects are comparatively few. The SFPs are
conventionally referred to as having lexical tones like other
ordinary syllables in the language, and such an approach is
taken also by studies which attempt to analyze the SFPs into
smaller meaningful phonetic units (e.g., [7]). However,
whether the fundamental frequencies of the SFPs resemble
those of lexical tones or a combination of tone and intonation
has not been investigated systematically. One important
observation is that among the six contrastive tones, no SFPs
are associated with tone 6 (mid-low level tone) [8]. There is
still no consensus as to the tonal nature of the SFPs and how
intonation in the final syllable in the sentence may contribute
to the meanings of the SFPs.

Table 1. The six contrastive lexical tones in Hong
Kong Cantonese
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This study compares some phonetic aspects of ten of the SFPs
in Hong Kong Cantonese [al, a1, al, ke, ked, lal, lad, wod,

wol, wod] with those of ordinary syllables in the language.
Among these SFPs, some can act as both statement and
question particles, while others serve as statement particles or
question particles only. Since some SFPs may be used as
either a statement or question particle, in the present study
only one function of such SFPs was chosen. The linguistic
functions of the ten SFPs are summarized in the following
table (based on [2], [3], [4], [6]):

Table 2. Categories and functions of the ten SFPs
investigated in this study

For example, the Cantonese sentence [kom1 jotd houl jitd]

means “It’s very hot today.” If the SFP [al] is used, it becomes
a question showing that the speaker thinks it is a surprise that
it is very hot today, or that the speaker is seeking confirmation
that this is the case. But if the SFP [wod] is used, the statement
means that the speaker wants to remind the hearer of the fact
that the weather is hot today.

Besides using SFPs to indicate questions, Cantonese also
employs a rising intonation to signal the question which does
not include an SFP. Since some SFPs are question particles, it
is also worth comparing their F, contours with those of the
final syllables in intonation questions to further illustrate their
distinctness.

2. Method

2.1. Stimuli and subjects

Tone Descriptive Pitch Tone
numbers names contours letters The ten monosyllabic SFPs were chosen for the study based
Tone 1 High Level 55 1 on their high frequency of use and the fact that they come in
Tone 2 High Rising 25 y groups in which they share the same segmental constituents
- but differ in “tones”. The experiments were designed to
Tone 3 Mid Level 33 1 compare the Fy contours of the SFPs with those of their (near)
Tone 4 Mid-Low Falling | 21 ] homophonic monosyllables in both statement and question
Tone 5 Low Rising 23 J intonations (for cases where no exact monosyllables are found
Tonc 6 Mid-Low Level 2 I in the language, a near homophone with the same vowel and
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lexical tone was used). All these monosyllables appeared at
the end of the carrier sentence [ko1 kod teid fonT kiud sam1]
(ME{E b 51 =, meaning “That place is called Three”). There
was a precursor statement or question to every test sentence,
which provided the subject with the context of the intended
SFPs, and the subject recorded both the precursor and the test
sentence.

Seven native speakers of Hong Kong Cantonese (five
males and two females aged between 19 and 33, born and
raised in Hong Kong) were recruited. Each subject recorded
every test sentence five times from a randomized list of test
sentences, and the recording took place in an anechoic
chamber at University College London, UK. A sound level
meter (Bruel and Kjaer 2231) acted as the microphone and the
speech was recorded directly onto a computer hard disk with a
sampling rate of 44.1 kHz.

2.2. Data extraction

Measurements were collected using a script [9] written for the
analysis software Praat [10]. On running the script, the voiced
sections of each syllable in the sentence were labelled, a
manual rectification of the vocal pulse markings automatically
generated by Praat was carried out, and time-normalized F,
data were saved. The final F, velocity value (instantaneous
rate of Fy change), which is an indicator of the steepness of the
F, contour, was obtained at 30 ms before the end of the final
syllable. The script also measured the durations of the
syllables.

3. Results and analyses

The time-normalized pitch contours of the ten SFPs and the
lexical tone syllables in both statements and intonation
questions were plotted (mean F, plotted against normalized
time), and the differences in the final syllables were observed.
Examples of these time-normalized mean F, contours are
given in Figures 1 to 3:

The Fy contours of most of the SFPs under investigation
are very similar to the corresponding homophonous
monosyllables in a statement, and noticeable differences are
observed in the cases of the SFPs [al] and [wod], where the
former has an apparently higher F level, and the latter has a

different contour shape than their counterparts.
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Figure 1: Examples of very similar Fy contour tracings
between the SFPs and their (near) homophonous

monosyllables. The SFPs are [a1] and [al].
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Figure 2: Examples of slightly different F, contour
tracings between the SFPs and their (near)

homophonous monosyllables. The SFPs are [lal] and
[wo].
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Figure 3: Examples of quite different F, contour
tracings between the SFPs and their (near)

homophonous monosyllables. The SFPs are [al] and
[wad].

It is obvious that the F, contours of the intonation
questions are very different from those of the SFPs and lexical
tones: they show steep rise in Fy, confirming the auditory
impression. In each test sentence, the penultimate syllable was
a high level tone. The high level tone (Tone 1) in the final
syllable said in intonation questions shows an immediate rise
in Fy at the beginning of the syllable (Figures 3a and 2a),
whereas the other tones said in intonation questions show a dip
followed by a sharp rise in Fy. The only case where the three
final syllables have very similar F, tracings is the high rising
tone and the SFP [ke1] (Figure 4):
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Figure 4: F, contour tracings for the high rising tone

(Tone 2) in a statement and an intonation question,
and the SFPs [keT].

In order to verify whether the differences observed in the
F, tracings are statistically significant, one-way repeated
measures ANOVAs were performed on final Fy, (in semitones)
and final F, velocity of the three groups of final syllables
(lexical tones in statements, lexical tones in intonation
questions, and SFPs). The results are shown in Table 3. In all
ten cases the three types of final syllables are statistically
different from each other with respect to the two acoustic
measurements.

Table 3.
SFP tone/ Final FO Final FO velocity
question

[aT] [aT] F(2,12)=57.2, F(2,12)=15.9,
p<0.001 p<0.001

[ad] [ad] F(1.1,6.9)=70.5, | F(2,12)=44.3,
p<0.001 p<0.001

[a]] [pal] F(2,12) =377, F(2,12) = 54.0,
p<0.001 p<0.001

[ke1] | [tsel] F(2,12) =43.5, F(2,12)=8.1,
p<0.001 p<0.001

[ked] | [tsed] F(1.2,7.0)=86.8, | F(2,12)=33.7,
p<0.001 p<0.001

[la1] | [laT] F(1.1,6.5)=26.3, | F(2,12)=5.0,
p<0.001 p<0.001

[lad] | [lad] F(2,12)=58.9, F(2,12)=51.1,
p<0.001 p<0.001

[wod] | [kod] F(1.1,7.0)=62.4, F(1.2,7.1)=27.1,
p<0.001 p <0.001

[wol] | [wol] F(2,12)=31.0, F(2,12) =384,
p<0.001 p <0.001

[wod] | [go]] F(2,12)=92.0, F(2,12) =40.2,
p<0.001 p <0.001

Post hoc tests were carried out to identify which pairs
(tone-question, tone-SFP, or question-SPF) contributed to the
differences. In all ten cases, the final syllables in intonation
questions are significantly different in final F, from both the
lexical tones in statements and SFPs.

Regarding final F, wvelocity, the final syllables in
intonation questions are statistically significantly different
from lexical tones in nine cases, the exception being [tsef],
and from SFPs in eight cases, the exceptions being [tsel] and
[laT]. Since we have seen in Figure 4 that the time-normalized
Fo contours of the high-rising tone ([tse1], Tone 2) in a
statement and an intonation question and the SFP [kel] are
very similar in shape, this post hoc test is consistent with the
observation. The reason why the final syllable [lal] in an
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intonation question is not different from the SFP [laT] becomes
clear when the individual data were examined: for this SFP,
there is a wide individual variation, with some subjects
producing a falling Fy contour while others producing a level
contour.

Among the ten tone-SFP pairs, only three showed
statistically significant differences in final Fy, and all these
three SFPs have significantly higher final F, than the (near)
homophonous monosyllables, as shown in Table 4.

Table 4.
SFP tone | Mean diff. SFP-tone p
[a1] [al] 2.895 0.016
[kel] | [tsen] 3.298 0.001
[woll | [wol] 3.583 0.041

As for the final velocity, only one SFP, [kel], showed
statistically significant difference from the tone (mean
difference = 19.068, p = 0.044). Here, the SFP [ke1], which is
usually described as having a “high rising tone” (Tone 2), has
a steeper rising slope than the ordinary Tone 2 syllable.

The same statistical tests were performed on the mean
durations of the SFPs and their respective (near) homophonous
monosyllables. Half of the SFPs are significantly different in
duration than the ordinary monosyllables (Table 5).

Table 5.

SFP tone | Mean diff. SFP-tone D
[a1] [al] -116.496 0.006
[al] [al] -89.345 0.001

[ke1] | [tse1] -48.000 0.036

[wol] | [kod] 124.034 0.007

[wod]l | [pod] 106.958 0.001

Based on the F, contour plots and the three acoustic

measurements, we can summarize the findings as follows:

1. Only one SFP, namely [kel], is different in all three
acoustic aspects from the ordinary syllable (with the
high rising tone).

2. The SFPs which differ in final F, from the ordinary
tones have higher values.

3. Five SFPs are different in duration from the ordinary

syllables in the final position, two of them being longer

and three of them being shorter.

The SFP [wo4] has a very different F contour from the

ordinary syllable with a low rising tone. It has a convex

contour formed by a low rise followed by a fall (Figure
3b).

5. The SFP [ke1], used as a question particle, has a similar
F, contour as an intonation question, yet its final Fy is
not as high as that in an intonation question.

4. Discussion

The Fy contour tracings show that many of the SFPs in
Cantonese look very similar to the lexical tones, and the
statistical tests on final Fy and final F, velocity confirm this
visual impression. However, the durations of half of the SFPs
under study are different from the ordinary syllables at the end
of a sentence, and the SFP [wo/] has a different contour from
that of a lexical tone. Both these findings hint that the SFPs
may not be purely lexical tones but a combination of tone and
intonation in at least some cases. We should therefore try to



interpret the F, of the SFPs by taking into account the
meanings and the sentence intonation.

We may offer the following speculations for the five SFPs
which differ in durations from the lexical tones: The SFPs
[wo1] and [wol] are longer than the lexical tones, and these
two SFPs have the common function of reminding: the former
reminds the hearer of the fact or opinion, and the latter, the so-
called ‘hearsay particle’, draws the hearer’s attention to the
fact that the utterance just produced is not based on the
speaker’s own knowledge or information but is according to
someone else:

statement without an SFP:

[kamTjotd houl jitd]
today very hot

“It’s very hot today.”

statement with the SFP [wod]:

[komTjotd houl jitd wod]
“(The fact is / I’d like to remind you) it’s very hot today.”

statement with the SFP [wo4]:

[kom1jotd houl jitd wol]
“Someone said it’s very hot today.”

It is conceivable that the lengthening of the final syllable can
serve as a means to add to the reminding function of the
segmental and fundamental frequency components, since it is
known that focus can lengthen Cantonese syllables [11], and
an example is given in [12] where a final particle is produced
with a prolonged duration as an emphasis by the speaker.

For the three SFPs which are shorter in duration than the
corresponding lexical tones, [al] and [ke1] are used as question

particles and [al] as a statement particle. The two question
particles share the commonality of showing surprise, and so
the shorter durations may be related to this meaning. The SFP
[aT] as a particle showing suggestion or request gives people
the impression that it is lively or animated, and from the
analysis results, we may assume that this impression is due to
both its shorter duration and higher F, than a corresponding
high level tone. In addition, it has been proposed that
compared to another SFP [lal1] which also shows suggestion or

request, this SFP [al] is more “consultative” [4], meaning that
the speaker has a more inviting attitude and hopes the listener
will agree with the suggestion. Such an impression may as
well be due to the high F, and short duration which sound less
aggressive.

We have seen that three SFPs [al, kel, wol] have
significantly higher final F, than lexical tones, and a

possibility of why this is the case has just been offered for [al].

The SFP [wol] shows that the speaker is having some sudden
awareness of unexpected information, and this surprise
component may be the cause for the rise in the Fy in the low-
falling contour of the SFP.

[ke1] is the only SFP in the present study that differs in
final Fy, final F, velocity and duration from the closest lexical
tone. All these differences may be attributed to the fact that it
is used as a question particle showing surprise or seeking
confirmation.

With respect to the Fy contours, the convex contour of the
SFP [wol] leads us to consider that there is a falling
component is an additional intonation component which is
attached after the low-rising tonal target of the SFP.
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5. Conclusion

Summing up, the ten SFPs under study are more similar to
lexical tones than different in terms of F, contours, final F,
and final Fy velocity. For the differences in durations, it is
observed that those SFPs which show reminder speech are
longer than the lexical tones, whereas the particles signalling a
surprise or suggestion are shorter. It seems that the SFPs have
both a tonal target which is identical to the lexical tone, and
also an additional intonational component which contributes to
the meanings of the particles.
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