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ABSTRACT

Well-annotated discourse corpdieilitatethe discourse researches. Unlike English, th
Chinese discourse corpus is not widely available e this paper we presenta web-
based annotation systerro develop a Chinese discourse corpus with much finel
annotation. V€ first reviewour previouscorpora from the practical point of viewhen
propose a flexible annotation frameworkand finally demonstratethe web-based
annotdion system Under theproposedannotationscheme, both the explicit and the
implicit discourse relations occring on various linguistic levelswill be captured and
labelled with thredevel PDTB tags. Besideshe sentiment information of eaéhstance
isalso annotated for advanced study.
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1 Introduction

The study of discourse analysis attracts a lotttdration inrecentyears.The release of
the wellannotated datasets suchths Rhetorical Strature Theory Discourse Treebank
(RST-DT) (Carlson et al., 20029ndthe Penn Discourse TreeBa(lRDTB) (Prasad et al.,
2008) facilitate the discourse researels Many related subtopics such as discae
segmentation and discourse relation recognitigrow rapidly. Discourse corpus
becomegshe essential componefdr the regarches

Both the RSTDT and the PDTB are annotated on Wall Street Jouanticles from the
Penn Discourse Treebank that are written in EnglisiChinese, no discourse corpus is
widely availableyet. To investigate the Chinese discoursealysis, research groups
independentlydeveloped the discourseorpora for their needs We annotatedtwo
corpora based othe Sinica Treebanfor Chinese discourse relation recognitigtiuang
and Chen 2011 2012. At present,Zhou aad Xue (2012) areannotatingthe Penn
ChineseTreebankwith the PDTBstyle scheme

English and Chinese natives have their own writtgyles. Chen (1994showed thatthe
number of sentence terminators (period, questiod arclamation marks) is a little
larger than segmemndeparators (comma and semicolon) in English. Intast, the
segment separators outnumber the sentence term@atcChinese with the ratio 7:2
(Chen, 1994). It results in many segments in Ch@ngentences. Analyses of document
randomly sampling sim Sinica Chinese Treebank (Huang et al., 2000)wshioe
distribution of the number of segments in Chinesatences is 1 segment (12.18%), -
segments (18.35%), 3 segments (20.15%), 4 segn(&bi&2%), 5 segments (12.91%}), 6
10 segments (17.72%), and mahan 10 segments (2.97%). Long sentences tendve h
more complex structural relationships and thus mé&kénese discoursannotation
challenging.

For our previous two discourse annotation work (Huang and Chen, 2@012),
different annotation schemesre usedOnecorpuswasannotatedn the sentence level
with the PDTB fair-class tagsAnothercorpuswas annotatedon the clause level with
the Contingency and the Comparison relations fréva PDTB fourclass tagsln this
paper we consider the specific written style of Chinsamtencesind propose flexible
annotationschemeo develop anewChinese discourse corpus

In this corpus,the three levetliscourse relation tagsom the PDTB 2.0 aréully used
(Prasad et al., 2007The discourse units can lmn various levels An argumentof a
discourse pia can be as short as a clause and as long asades@mtencedn addition,
the nested discourse pairs are annotated in ouenselFor example, the senten¢81l)
is a Chinese sentence that consists of three ctaéseéllustrated in Figure 1(S1) forms
a Comparisondiscoursepair on the top level, and itontains anestedContingency
discourse pairWe annotate ot only the discourse relationdut also thesentiment
information of each discourse paand its two argumentsAs shown in Figure 1, the
polarity of thefirst clause is posive, the polarity of thdragments that consist of the last
two clause is negative and finallythe whole statement (SIyonstitute a polarity of
negative. Such informaion is valuable for the studyof the correlations between
discourse relation and sentiment analysis.
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FIGURE 1 - Discourse structurand sentiment polarities of (S1).
(ST) A3 A P L U E e o i # 2 [ (After several dynasties such as

Tang,ASm[]g, and Minghe Chinese tea culture developed to the peak: /{17 =+
g[]W!E%ﬁLHE‘I ET (‘however, because of war and revolution at the ehthe Qing

ynasty) > i [Fl]f;fﬂ? (‘gradually declinedl -

Constructing a welannotated corpus with adequate amounts of datatisnrivial task
Various considerations and designocesseshould benvolved. In this paper, we airto
share our experience aleveloping Chinese discourse corpora and introdutte
approaches to facilitate the annotation waiith aweb-based system

The rest of this paper is organized as follows.Set¢ion 2, our previoustwo Chinese
discoursecorpora which are annotated on thenter-sententiallevel and the intra

sentential levelrespectively, aranalyzed Consideration and the annotation plantioé

Chinese discourseorpusaredescribed n Section3. The design ands current status
are given in Sectiod. Finally, we conclude this paper in theest section.

2 Two Pilot Chinese Discourse Corpora

Two pilot Chinese discourse corponeredevelopedon the Sinica Treebank 3.1 (Huang
et al.,, 2000), which is a traditional Chinese Traek based on the Academic Sinica
Balanced Corpus (Huang and Chen, 2R9To tackle the issue of Chinese discourse
recognition,a moderatesized corpuswith the fundamental discourse relatiomas
taggedas our first Chinese discourse corpitluang and Chen, 2011for each article,
annotatorgagthe discourse relation betweererytwo successive sentences with one o
the PDTBtop four classesTemporal, Contingency, Comparison, andExpansion. These
four classes are thep level tagsn the PDTB tagging system.

The downsidef this corpus is that only a few Comparison anatiogency relations are
labeled. After analysis we find the Contingency andhe Comparison relationsend to
occur within a sentenceespecially the Contingency relatioSince we annotat¢he
relationson the intersentence levednly, suchinstancesre missingBesides, the nested
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relationsshown in Figure hre alsocompletelymissingin this corpushecauseonly the
relations between every two successive sentences arelébel

To study theContingency and the Comparison relations ociewyin sentences and their
nested structurean intrasentential corpus wasonstructedas our second corpus
(Huang and Chen, 2012Jhe discourse unit in this corpus is clapsfichis defined as
a sequence of words in a sentence that are delimiye commas ‘(> ’). Annotators
decidethe structure of @entence and tag the relatiolbstween every successive clause¢
in the sentencelo simplify the annotation workonly the sentences that consadttwo,
three,and four clauses are selected

3 More Practical Considerations

To annotate a Chinese discourse corpusshouldtacklesome practical issueirstly,
the unit of a discourse argument is not regularmftioned in Section 1, an argument
of a discourse pair may b&s short as a clause, amuay alsobe as long as several
sentences. The more vexing case is the nesteduiseaelations illustrated in Figure 1.
Annotators have to determine the correct bounddmrguments. That is important for
training and testingdiscourseparsers.

Secondly, éscourse markersare importantclues for labelling discourse relatios In
English, the explicit discourse markers are defiresl three grammatical classes o
connectives, including subordinating conjunctiomordinating conjunctions, and
adverbial connectivesPfasad et al2008). These words can be automatically extracte
using a syntactic parser or a POS tagger. Howeiteis not clear what the Chinese
discourse markers are. Cheng and Tian (1989) sugdea dictionary of Chinese
discourse markers, which consist of many womdduding connectives and various parts
of speech such as adverbs, verbs, prepositionstiarelnouns.

Detecting the Chinese discourse markeasitomatically is not trivial. Wrong
segmentation is prone to resuft the less accurate marker detectidesides, ®me
words ina discourse marker dictionary are general functiormradgothat can be used in
other purposes rather than discourse relation nmar&nly. For example, the wor@‘}
(“or”) can be used as a discourse marker of the Expanatin and a corelative
conjunction Thus, to disambiguatié a word is used as a discourse markemdsessary
Furthermore the vocabulary of Chinese discourse markers is aclose set. The
explicit discourse markers are labelled by annotatorshe character level.

Thirdly, veridicality is a property of a discourse relatiomat specifies whether both
arguments of a discourse pair are truth or not @Hirtson, 2004). In the thrdevel
PTDB tagging scheme, the veridicality will be digguished in different tagskFor
example, the tag CONTINGENGCGRondition:unrealpast indicates a discourse pair
wherethe second argument of the pair did not occur ia plast and the first argument
denotes what the effect would have been if the sdcargument had occurred. By
labelling the data with the full PDTB tagging schenthe veridical information of the
dismourse pairs are naturallgbelledat the same time.

Fourthly, £ntiment polarity is another property of a discaurslation that indicates the
sentiment transition between the two argumentsdifaourse pair (Hutchinson, 2004).
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Such information will helpus realize the correlations between discourse iclatand
sentiment polarities.

4 An Annotation Framework

A flexible interfacethat allows annotators to label a variety of diswrurelations with
detailed informationis proposed An annotator first signén to the online annotation
system and a list of articles that are assigned to theatator are given. The annotator
labels the article®ne by one. As shown in Figure the annotator selects the clause
that form adiscourse pair in the textiifis found. The selected clauses will be denoted i
the bold and red font. The annosatclicks the button“Creaté when all the clauses
belonging to this discourse pair are selected, dreth the advanced annotation window
will be popped up.

As shown in Figure3, the discourse relation, the discourse marker,ibendaries of
arguments, and the sentiment polarities of the amguments and the entire discourse
pairs are labelled in the peyp window. The entire selected discourse pair sspnt in
the top of he popup window. The following is the dredown selection lists that
correspond to the three levels of hierarchical digse relation tags used in the PDTB
The next part is about to highlight the discoursarkers from theext. As mentioned in
Section 3, the annotator highlights the discourse markerthe character level. The
annotator can select multiple characters for theaph or the pairwise discourse marke
such as“[xt% .-+, Brl].--" (“Because..., s0.."). The implicit discourse relation is
distinguished if no discourse marker is highlighted. And théme annotator sphtthe
first argument and the second argument by seledtiregclauses belonging to the first
argument. The rest clauses are regarded as thendeapgument. The last part of
annotationis labelingthe sentiment informatianThere are three types of sentimen
polarity, i.e.,positive, neutral, and negative. The polaritiestoé whole discourse pair
and bothof its two arguments will be labelledThe annotatoris asked to judge the
sentiment polarities on thpragmaticlevel. That is, the sentiment polarity of the téxt
not determined by the surface semantics, but bgeisd meaningThe annotator submits
the annotation by clicking the buttd8ave and continues to look up another chsirse
pair in the article. The nested relations can beatated in this interface by choosing the
repeated clauses in different rounds.
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FIGURE 2 — Choosing a discourse pair on the wiessed online system
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FIGURE 3 — Labeling the information for the chosen dissmipairwith the webbased
online system

Conclusion

Discoursecorpus isindispensabldor the studyof discourse analysis. In this papeve
address someconsiderations specific tdChinese language A flexible annotation
framewak is proposed to covea variety of discourse relationand determine the
argument boundary of a relatiofFurthermore the sentiment polarities are also
annotated on the discourse pairs and their argumé&nich a corpus is helpful fahe
exploration of the areas of Chinese discourse pg®iog and sentiment analysiBhe
cost of the detailed annotationis much higherand the annotation task is time
consuming In order tofacilitate the complicated annotation work, we demonstrate
web-basedsystemthatsuppors annotatorso do the workkast and accurately.
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