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Abstract
A dedicated resource, consisting of annotated speechtdata, and workflow design, was developed for the detaileddtigation of
discourse phenomena in Taiwan Mandarin. The discourseopiema have functions which are associated with positionstémances,
and temporal properties, and includiscourse marker6NAGE’, 'NA, e.g. ‘hesitation’, ‘utterance initiation}, discourse particle¢A,
e.g. ‘utterance finality’, ‘utterance continuity’, ‘focuigtc.), andfillers (UHN’, ‘hesitation’). The distribution of particlers inalation to
their position in utterances, and the temporal propertigsdicles are investigated. The results of the investgadiverge considerably
from claims in existing grammars of Mandarin with respectitizrance position, and show in general greater length fitraregular
syllables. These properties suggest the possibility oéldg@ing an automatic discourse item tagger.

1. Introduction suitable for investingating larger granularity items siash

A dedicated resource of data and tools was developelfitonation units and repairs.

for the detailed investigation of discourse phenomena irlt Proved to be necessary to design and create a dedicated

Taiwan Mandarin, consisting of annotated speech dataﬁlnnotated corpus for the discourse phenomenon duration

tools, and workflow design. The discourse phenomeniSK (MCDC: Mandarin Conversation Dialogue Corpus,

which were of special interest includiscourse markers (15€nd, 2004), (Tseng, 2005)), which was recorded from

(‘NAGE’, 'NA, e.g. ‘hesitation’, ‘utterance initiationy, March to July 2001. i
discourse particle'A', e.g. ‘utterance finality’), ‘utter- Currently the MCDC consists of 8 hours of annotated

ance continuity’, ‘focus’, etc.), antillers ((UHN’, ‘hesi- recordings of spontaneous conversational speech by pairs

tation’). Study of these phenomena in the resource has ré?’-f speakers. The speakers were recruited from a random

vealed that the functions of the discourse phenomena a2MPling of 1000 Taipei citizens who were invited to the
associated with utterance location and duration. recording sessions; 60 of those contacted responded to the

The specific research task is based on the initial observatig ©duest and were recruited. None of the speakers knew any

that discourse phenomena are associated with specific tenﬂ‘f the others before the conversations, permitting the con-

poral properties, which leads to the suggestion that dura’ersations to be classified as natural conversations batwee

tion patterns in the immediate contexts of these phenomeﬁ&'%Stranr?ers' 'Il'he con\r/]ersatlon ]!oarl]rtners were fiSk_e?u to in-
can (a) assist in speech recognition, (b) guide naturalistitroduce themselves at the start of the conversation; the res

speech synthesis. The paper deals with the corpus, maRf the conversation was left to the conversation partners.

darin discourse particles and markers, the temporal anaI)Ihe total length of the 30 conversations is 25.6 hours, with

sis procedure, the results and finally a summary and corf2! average I(_angth of 50 ”_“”“te? .
clusion. The annotation system is designed to mark up detailed

spontaneous speech phenomena:
2. Mandarin Conversational Dialogue 1. disfluency,
Corpus (MCDC)

For the analysis of temporal properties of discourse phe- ) o
nomena, the following requirements were specified: 3. particular pronunciation.

2. sociolinguistic phenomena,

_ A detailed description of the collection, processing and an
e an annotated corpus of recordings of Spontaneous iation of the MCDC is available

speech, All sound files were segmented and stored in stereo files

in order to build a multimodal database together with the
metadata of the transcription texts. The total size of pro-
e annotations with at least the granularity of syllables oncessed sound files is 18 GB. With the help of Translist, 8

e suitable annotation mining tools,

a phonetic tier, conversations (136,000 characters) were completely tran-
scribed and annotated. Sound files and transcripts of the
e discourse particle classes on a lingusitic tier. eight conversations are available for public use. The rpu

data have been licensed to the Association for Computa-
The use of existing Taiwan Mandarin resources such agonal Linguistics and Chinese Language Processing.
TWPTH, LDC 1998, (Duanmu et al., 1998) was consid-
ered. This corpus is available with transcriptions but is no At <http://mmc.sinica.edu.tw
provided with temporal annotations, although the corpusis 2At <http://www.aclclp.org.tw/usenat.php#meds
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3. Mandarin discourse particles and 3.4. Discourse particles stemming from Taiwanese
markers Southern—-Min

3.1. Classification Particles such as EIN, HAN, HEIN, and HO originate from

. . . the main dialect spoken in Taiwan, the Southern—Min di-
The background to discourse particles and markers in ge;i n & SP ! W " n d

) ; . e lect. Another Chinese dialect spoken in Taiwan, Hakka, is
ﬁ]r?l;r:ﬁ fzoor O'\galr_]iarzlrcl)gg;drlesgszzﬁ\?ell?/ .(SCh'ﬁ”n’ 1987)an uch less dominant than Southern—Min, and discourse par-

T i ticles stemming from Hakka are rarely adopted in the use
In the transcription convention developed for the MCDC, ot Mandarin

we divide tokens of particle—like items in Taiwan Mandarin
into four main groups according to the shared discoursg 5 Fillers
functions, for example:

1. turn—keeping, Table 1: Filler types.
2. gap-bridging in language planning and production, Fillers—1 | Fillers—2 | Fillers—3 | Fillers—4
UHN UHM NHN MHM
3. phatic response to maintain the communication chan- UHNN UHMM NHNN MHMM
nel. UHNHN | UHMHM | NHNHN | MHMHM

The discourse items differ in a number of respects. In the

writing system of Mandarin, some particles are convention- '€ Main function of fillers in Mandarin is to respond to

alized and provide a rather fixed interpretation in terms of€ CONversation partners. To take Fillers—1 in Table 1 as
both pragmatic and lexical meaning. an example, the first occurrence UHN is monosyllabic, the

To take EN as an example, whenever an EN-like soun ,e;mdNUH';‘_N IT a;. a Qlfﬁlorégf? d nasalbp?rt andutgil t.h|rd
e.g. UHN, is used for hesitation, it will be immediately IS disyliabic. € difterence between n

re—interpreted as EN rather than a filler UHN by a nativeTabIe 1 and EN in the list of particles with corresponding

speaker, because EN has a principle meaning of hes,itatiof:iharacu':'rS in the ertln_g system is that UHN IS used_to re-
although EN and UHN have clearly different pronuncia_spondto the conversation partner and EN is used mainly for
tions and different pragmatic functions: the item UHN is hesitation. Furthermore, fillers in Taiwan Mandarin are not

often used as a filler, whereas EN is used for a prolonge&epresentgd |n-th<.a writing system for Mandarin, i.e. they
(emphasized) hesitation are not written in fixed characters.

The four groups of particle—like items are briefly introddce
below. In the MCDC transcription, they are all transcribed
in upper case characters (Tseng 2005) to enable easy differ-

3.6. Markers

entiation from other categories of words. Table 2: Discourse Markers
3.2. Discourse particles with corresponding Transcription| Original Meaning
characters in the writing system NA that (determiner)
A number of discourse particles in Taiwan Mandarin are NE that (determiner)
written in fixed characters (here in a transliterated form): NAGE that + classifier
A, Al YA, Al YOU, BA, E/EP, EN, HAI, HE, HEI, HWA, NEGE that + C|aSS_IerI’
LA, LIE/LEI, LO, MA, NOU/NO, O, OU, WA, WA SAI, NEIGE that +classifier
YE, YI, YOU. SHENME what
Most of them are monosyllabic, only a few them are disyl- ZHEGE this +classifier

labic. Because particles conventionally do not have sub-

stantial lexical meaning, definitions in sound and form arepiscourse markers are defined in our datdexical items

not as strict as the other lexical entries. For instance si@ha \which are independent lexical entrie¥Vhen used in spo-
pronunciation variant in spontaneous speech, i.e. EPfwhicken conversation, their function is pragmatic only. Table 2
has a bilabial coda after the vocalic part E. Also, NOU hagjsts the most frequent discourse markers found in Taiwan
the variant NO: in the pronunciation of NO, the vocalic part \jandarin. Interestingly, there is a clear difference betwe

U is reduced. LIE-LEI, E-EP NOU-NO in the list are writ- NA and NAGE: NA in Table 2 is related to the whole sen-
ten with the same ChaI’aCteI‘S, whereas O can be written Wiq’énce, and occurs frequently in utterance—initial pOB'uO
more than one character. on the other hand, NAGE is mainly related to lexical or
phrasal processing, and occurs mostly in utterance—medial
position. The principles of disambiguation for ambiguous
tokens, e.g. as discourse markers or determiners, areymainl
Not all discourse patrticles in Taiwan Mandarin have con-based on the word following the ambiguous item. When the
ventional fixed characters. For instance, frequent pagticl subsequent word is a proper noun, then it is more likely to
such as Al YE, EI, HEN, HON, NEI, and ON are normally be a discourse marker, because determiners do not precede
written in traditional Zhuyin transcription in texts. proper nouns in Mandarin.

3.3. Discourse particles without corresponding
characters in the writing system

800



4. Temporal analysis procedure transformations, in order to develop the initial hypotreese
For the specific task of analysing temporal properties of disff)r computational annotation mining and statistical emalu

course phenomena, two tiers were initially defined: tion. _ _
Two main properties of the discourse phenomena were ex-
1. syllables, amined:
2. the presence/absence of discourse phenomena. 1. position in the utterance,

A discourse phenomenon lexicon was created, from which 2. duration properties.

a third tier of discourse phenomenon categories is automat-

ically inserted into the annotation, following the proceslu 5. Results
described in (Gibbon et al., 2003).

A multi-stage workflow specification for the annotation .
mining procedure was developed for processing the corpus-1-1-  Fillers

5.1. Discourse item in relation to utterance position

1. Production of annotation with forced alignment seg-rp\e 3: pyrations of discourse items relative to position i

mentation and labelling using the HTK package. (An

: - utterance.
extension of the original tabular HTK/esps format was
used as input to computational processing; see below.) Type Tot | Ulinit | U fin | U._med
2. Format conversion and manual evaluation of annota-| Discourse markers *50 7 1 42
tion with WaveSurfer. Dllscourse particles 136 24 27 85
Fillers 51 34 3 14

3. For more general use, the annotations were refor-
matted in the standard TASX XML format (Gut and
Milde, 2003) and checked for syntactic correctness
using an existing conversion toolkit.

* NAGE, ZHEGE, NEIGE are disyllabic.

Fillers occur more often in utterance—initial position.sbi
course particles are more often found in utterance—medial
4. Further format conversion into the Praat phoneticpositions; utterance—final and utterance—initial in samil
workbench format was performed, for phonetic pro-percentage. Discourse markers are used more often in
cessing with Praat. utterance—medial positions; the second most likely pusiti
i . i is utterance—initial.

5. Atoolkit was prepargd for mining the annotations and,, ¢ jiterature on discourse items in Mandarin, particles
preprocessing duration sequences: are normally found in the utterance—final positions. How-
_ever, in spontaneous Mandarin, the utterance may not be a
suitable unit when discussing the position and location of

discourse items.

(a) duration preprocessing tools for extracting dura
tion sequences from the annotations,

(b) tools implementing a number of operations and
transformations for further analysis. 5.1.2. Discourse markers
_ o ] ] The most frequently used discourse markers are ‘NAGE’
6. Annotation mining was performed with the toolkit. 509 ‘NA. In the corpus, we also found ‘ZHEGE’

The operations performed on the extracted duration s;e"ZmOI ‘NEIG.E,.'. NA appears mo?tly In ’ut‘terance—,|n|t|a|
quences include: or clause—initial positions, and ‘NAGE’, ‘ZHEGFE’, and
' ‘NEIGE’ more likely in utterance—medial positions. This

1. z-score duration normalisation following (Hirst and may have to do with the original meaning of ‘NAGE’, in
Bouzon, 2005); which ‘GE’ is a classifier occurring frequently within sen-

) o ) ) tences, especially before nouns. This tendency is clearly
2. first derivative as normalised differences betweernsypported by our data.

neighbours, for identifying rhythmic and prominence
patterns; 5.1.3. Utterance—initial and utterance—final particles
) _ o .. Utterance—initial discourse particles are ‘ON’, ‘E’, ‘O’,
3. Iocz_illy_ _normallsed first derivative, i.e. the Pairwise ‘EN’, ‘HEN', ‘EI' and ‘A’. Utterance—final discourse par-
Variability Index, PVI (Low et al., 2000); ticles are ‘MA, ‘LA, ‘BA, ‘A, ‘HON' and ‘E’. In gen-

4. afurther transformation which reduces the first derivaeral, we can say that ‘MA, ‘LA, and 'BA’ are solely
tive to binary values based on the polarity of the dif- utterance—final particles. The positionally most variable
ference. particles are ‘E’ and ‘A, which can be used in utterance—

final, utterance—initial and utterance—medial positiates,
The output of the toolkit was collated for further procegsin pending on their pragmatic functions (Liu, 2005).
in tabular form as an extension of the original tabular esps
format. 5.2. Temporal properties of discourse items
In order to develop initial task—directed hypotheses, tite 0  In general, the discourse items which have been investi-
put of the toolkit resource was ‘eyeball-evaluated’ by in-gated are longer than the normal syllable duration. Fillers
spection of visualisations of the duration patterns anit the are especially long in all utterance—positions when used fo
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hesitation, but for other categories of discourse itemis, th 4. Utterance—final and utterance—medial discourse parti-

is not the case. cles have only slightly longer than average syllable
Utterance—initial discourse markers are, interestingdyy duration, but utterance—initial discourse particles are
short. The ‘NA tokens in the beginning of utterances indi- much longer, and may have the function of empha-
cate utterance or turn initiation rather than hesitatioowH sised utterance—initiation.

ever, the utterance—medial discourse markers have longer

than average syllable duration, and may also have the fundd our statistical results, z-scores appear to reflect thie va
tion of hesitation. ation of duration best. We will further examine the changes
The analysis shows that utterance position, duration an@éf z-scores along the utterance in order to find indices for
pragmatic function may relate closely to each otherthe locations of the discourse phenomena, and investigate
utterance—final and utterance—medial discourse particlé§ie use of our results in developing the duration—based
have only slightly longer than average syllable duratiat, b component of a discourse phenomenon tagger.
utterance—initial discourse particles are much longed, an

may function as an emphasized utterance—initiation. 7. References
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1. Fillers are especially long in all utterance positions,
and are mainly used to mark hesitation.

2. Utterance—initial discourse markers are, interesgingl
very short; ‘NA’ at the beginning of utterances indi-
cates a signal of utterance or turn initiation rather than
a hesitation.

3. Utterance—medial discourse marker duration is also
longer than average syllable duration, and may also
indicate hesitation.

3At <http://mmc.sinica.edu.tw
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