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Abstract

Corpus-based discourse analysis of Chinese,
as the most spoken language in the world,
could be useful for language learning and
translation studies. We present here the devel-
opment of the first free open access Chinese
discourse segmented corpus following RST,
which can help in the evaluation of automatic
segmentation systems and in the development
of rhetorical parsers, among other tasks. Our
research includes six stages. First, we compile
different texts to include in the corpus. Se-
cond, we establish discourse segmentation cri-
teria for Chinese. Third, two annotators seg-
ment the texts following these rules. Fourth,
we calculate the segmentation agreement with
Kappa and we analyze the disagreements, in-
cluding the annotation errors. Fifth, we im-
prove our segmentation criteria. Finally, we
elaborate the gold standard discourse segmen-
tation for Chinese, which can be consulted
online.

1 Introduction

The emphasis on the idea that discourse infor-
mation may be useful for Natural Language Pro-
cessing (NLP) has been increasingly discussed.
Discourse information and discourse-based studies
are crucial for many NLP tasks (Zhou et al., 2014),
such as machine translation (MT) and language
learning.

Segmentation is a crucial step of discourse anal-
ysis, since it can affect the result of the relational
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discourse structure. Moreover, discourse segmenta-
tion can be useful for different NLP tasks, for in-
stance, the evaluation of automatic segmentation
systems, and the development of discourse parsers
and automatic summarizers.

Corpus-based research is another important as-
pect for NLP tasks. As Wu (2014) indicates, cor-
pora offer a large amount of language information
in a quick and effective way. Corpus-based ap-
proach has been applied to different NLP tasks,
such as information retrieval, parsing and machine
translation (MT), among others.

Chinese is the world’s most spoken language
and occupies an important position in the NLP re-
search field. However, corpus-based studies with
discourse information for Chinese are still few, es-
pecially for Chinese discourse segmentation. This
paper aims to present the first accessible segment-
ed Chinese corpus according to RST and enriched
with part-of-speech (POS) information.

In the second section, we introduce the theoreti-
cal framework of this study. In the third section,
we discuss some related works. In the fourth sec-
tion, we present the detailed information of our
corpus. In the fifth section, we explain the method-
ology for elaborating the segmentation criteria. In
the sixth section, we show results and limitations
of this work. In the seventh section, we show our
final segmentation criteria and present an error
analysis. Finally, conclusions and future work are
outlined in the last section.
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2 Theoretical Framework

Rhetorical Structure Theory (RST) (Mann and
Thompson, 1988) is a theory that was created es-
pecially for discourse analysis and it has been se-
lected as the theoretical framework of this work. It
focuses on the hierarchical structure of a whole
text, where discourse relations can be annotated
within a sentence (intra-sentence style) and be-
tween sentences (inter-sentence style). Intra-
sentence and inter-sentence annotation styles help
to inform how discourse elements are being ex-
pressed in a language, and translation strategies (if
any) can be detected in different levels of an RS-
tree (da Cunha and Iruskieta, 2010; Iruskieta, da
Cunha and Taboada, 2015).

RST addresses both hierarchical and relational
aspects of text structures for discourse analysis. El-
ementary Discourse Units (EDUs) (Marcu, 2000)
and coherence relations are established in RST.
Relations are recursive in RST and are hold be-
tween EDUs, which can be Nuclei or Satellites.
Satellites offer additional information about nuclei.
EDUs can be linked among them holding a nucle-
us-satellite (e.g. CAUSE, JUSTIFY, EVIDENCE,
CONCESSION) function or a multinuclear (e.g.
CONJUNCTION, LIST, SEQUENCE) function.
As relations are recursive, all the discourse units of
the text have a function in a treelike structure, if
and only if the text is coherent.

3 State of the art

3.1 RST Based Discourse Segmentation

On the one hand, several corpora for different lan-
guages have been annotated under RST. Authors of
these corpora have established their own segmenta-
tion criteria for different discourse analysis tasks.
Some of these corpora are: (i) for English, the RST
Discourse Treebank (Carlson, Marcu and Oku-
rowski, 2001)" and the Discourse Relations Refer-
ence Corpus (Taboada and Renkema, 2008)% (ii)
for German, the Potsdam Commentary Corpus

! https://catalog.ldc.upenn.edu/LDC2002T07

consulted: 06 of July of 2017]
2http://www.sfu.ca/rst/O6tools/discourse_relati
ons_corpus.html [Last consulted: 06 of July of 2017]

[Last
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(Stede and Neumann, 2014)’; (iii) for Spanish, the
RST Spanish Treebank (da Cunha, Torres-Moreno
and Sierra, 2011; da Cunha et al., 2011)* (iv) for
Basque, the RST Basque Treebank (Iruskieta et al.,
2013°; (v) for Portuguese, the CorpusTCC (Pardo,
Nunes and Rino, 2008) and Rhetalho (Pardo and
Seno, 2005)%; (vi) for Spanish, Basque and English,
the Multilingual RST Treebank (Iruskieta, da
Cunha and Taboada, 2015)’.

On the other hand, some available discourse
segmentation systems based on RST exist. For ex-
ample: 1) for English (Tofiloski, Brooke and
Taboada, 2009)®, ii) for Spanish (da Cunha et al.,
2012)°, and iii) for Basque (Iruskieta and Zapirain,
2015) "°.

3.2 Discourse Segmentation for Chinese

Few works focus on the Chinese segmentation
from the discourse level. The Penn Chinese Tree-
bank (Xue, 2005) is especially designed for Chi-
nese discourse analysis with the Penn Discourse
TreeBank (PDTB) (Miltsakaki et al. 2004) style. In
this work, segmentation criteria are based on con-
nectives and different types of conjunctions. Under
RST, there are three works that use form-based cri-
teria that based on punctuation marks to elaborate
segmentation rules for Chinese (Yue, 2006; Qiu,
2010; Li, Feng and Zhou 2013).

There are other two notable works related to
Chinese discourse segmentation (Xue and Yang,
2011; Yang and Xue, 2012; Xu and Li, 2013),
which focus on the influence of the comma for
Chinese segmentation.

3 http://angcl.ling.uni-
potsdam.de/resources/pcc.html [Last consulted: 06 of
July of 2017]

4 http://corpus.iingen.unam.mx/rst/citar.html
[Last consulted: 06 of July of 2017]
http://ixa2.si.ehu.es/diskurtsoa/en/ [Last con-
sulted: 06 of July of 2016]

6 http://www.icmc.usp.br/~taspardo/projects.htm
[Last consulted: 06 of July of 2017]
"http://ixa2.si.ehu.es/rst/ [Last consulted: 06 of
July of 2017]

8 https://www.sfu.ca/~mtaboada/SLSeg.html [Last
consulted: 06 of July of 2017]

o http://dev.termwatch.es/esj/DiSeg/WebDiSeqg/
[Last consulted: 06 of July of 2017]

10 http://ixa2.si.ehu.es/EusEduSeg/EusEduSeg.pl
[Last consulted: 06 of July of 2017]



Previous segmentation criteria were based on
linguistic form, but our segmentation criteria for
Chinese are also based in linguistic function.

4 Research Corpus

Complexity of discourse structure and heterogene-
ity are the main characteristics taken into account
for the corpus development. The specific consider-
ations are the following: (a) texts with different
sizes (between 100 and 2,000 words), (b) special-
ized texts and non-specialized texts, (c) texts from
different domains, (d) texts from different genres,
(e) texts from different original publications, and (f)
texts from different authors.

Based on the mentioned aspects, finally, we
have selected 50 Chinese texts to form our research
corpus. The genres of the texts are four: (a) ab-
stracts of research papers, (b) news, (c) advertise-
ments, and (d) announcements. The longest text of
the corpus contains 1,774 words and the shortest
one contains 111 words. Table 1 shows the genre
statistics of the corpus.

The sources of these texts are: (a) International
Conference about Terminology (1997), (b) Shang-
hai Miguel Cervantes Library, (c) Chamber of
Commerce and Investment of China in Spain, (d)
Spain Embassy in Beijing, (¢) Spain-China Coun-
cil Foundation, (f) Confucius Institute Foundation
in Barcelona, (g) Beijing Cervantes Institute and (h)
Granada Confucius Institute.

The corpus includes texts related to seven do-
mains: (a) terminology (15 texts), (b) culture (6
texts), (c¢) language (8 texts), (d) economy (7 texts),
(e) education (4 texts), (f) art (5 texts), and (g) in-
ternational affairs (5 texts).

The corpus was enriched automatically with
POS information by using the Stanford parser
(Levy and Manning, 2003) for Chinese.

Finally, we have created an online interface to
access the research corpus:
http://ixa2.si.ehu.es/rst/zh/. Users can
search POS information'' and discourse segments
of each text in the research corpus. Moreover,
users can also download the texts of the corpus.

" For more detailed information about the POS information
about the corpus, consult Cao, da Cunha and Iruskieta (2016)
and Cao, da Cunha and Iruskieta (2017).
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Genre Texts | Original publication

International Confer-
15 ence about Terminolo-

gy (1997)

Shanghai Miguel Cer-
vantes Library, Cham-
ber of Commerce and
Investment of China in
Spain, Spain Embassy
in Beijing, Confucius
Institute Foundation in
Barcelona

Abstract of re-
search paper

News 15

Shanghai Miguel Cer-
vantes Library, Spain-
China Council Founda-
tion, Beijing Cervantes
Institute, Granada Con-

fucius Institute
Spain Embassy in Bei-
jing, Confucius Insti-
tute Foundation in Bar-

celona, Beijing Cer-

vantes Institute

Total 50

Advertisement 13

Announcement 7

Table 1: Corpus source information

5 Methodology

First of all, we elaborate a preliminary discourse
segmentation criteria proposal for Chinese based
on linguistic function (the function of the syntactic
components) and linguistic form (punctuation cat-
egory and verbs). We have not considered the
meaning (of any coherence relation between prop-
ositions) to segment EDUs to avoid circularity in
the annotation process. For the function and form
perspective, we adopt the segmentation criteria
from Iruskieta, da Cunha and Taboada (2015).

The following segmentation criteria are used in

out work:

* Paragraphs and line breaks. In our study, a line
break will be taken as an independent EDU to
segment the titles (and subtitles).

(Ex.1) Text name: FCECI1

Text: [ZEZBIMAEAT, 11...]

English: [Dear friends,] [...]

Explanation: The Chinese passage starts with a
greeting, it is followed by a comma and there
is a line break.



¢ Sentences and periods. In our study, the period
marks the end of an independent EDU.

(Ex.2) Text name: ICP4

Text: [%E 75 323 2 e 1 SO IR A 4 35 48 7 P
TR A AT ][RI 7E 28 5 5 2 B
Wl A

English: [Cervantes Institute official professor
recruitment notice publishes on Spanish me-
dia.] [Meanwhile, also publishes on the Cer-
vantes Institute webpage. |

Explanation: After the word “gongbu” (‘A7)
(‘publish”), there is a period, followed by an-
other sentence.

* Question mark and exclamation mark. Both
marks are signals of a sentence boundary.

(Ex.3) Text name: TERM34

Text: [X 3 FEIRIEMEEL? | [X R 1E K AERE
PIRBEAER Y ] R CFRAR. BRI
B WERRIERHEITH? ]

English: [Distinguish boundary in where?] [Dis-
tinguish predicative and non-predicative of
key in where?] [About characters relation,
background relation, possessive relation or
other aspect?]

Explanation: At the end of each sentence, there
is a question mark.

* Other EDUs should have a main verb or an ad-
junct verb phrase.'” This is a basic segmenta-
tion criterion and segmentation criteria bellow
should follow this rule.

(Ex.4) Text name: CCICE3

Text: [10 A4y, PiHIF MBI ILESE 143.99
fe¥oe, HAnsEE AR, ]

English: [The month of October the Treasury
raised 14.399 millions in four issues.]13

Explanation: The Chinese word “chouji” (% 4E)
is a verb and means ‘raise’ in English.

* Discourse Marker (DM) ¥, verb and comma. If
there is a DM at the beginning of a sentence

21n RST clauses (adverbial clauses) are considered EDUs,
except for complement clauses (Mann and Thompson, 1988).
" Here we give an English literal translation for each example
in order to let the readers understand.

" In this work, the definition of DM that we follow is based
on Portolés (2001). DMs are invariable linguistic units that
depend on the following aspects: (a) distinct morph-syntactic
properties, (b) semantics and pragmatics and (c) inferences
that are made in the communication.
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and, this sentence is divided into two parts by
a comma (each one including a verb), both
parts are considered independent EDUs.

(Ex.5) Text name: TERM31

Text: [T &4 RNER) BB, ] [ BASr
BT SR B 2 /DU RIS R RO Bid . ]

English: [Due to often uses morph-syntax mod-
els,] [to analyze texts or at least illustrative
abbreviations.]

Explanation: The Chinese DM “youyu” (HT)
(‘due to’) is placed at the beginning of the
first EDU, and a comma is included in the
sentence. Besides, the first EDU includes the
Chinese verb “shiyong” ({fH) (‘use’), while
the second EDU includes the verb “fenxi” (7
HT) (‘analyze’).

(Ex.6) Text name: TERM19

Text: [, FR#EAMESREL, 1[0 HBARE
KA ]

English: [In this condition, standardization not
only ceases to be effective,] [but also could
not play its role.]

Explanation: The Chinese DM “er” (if] H.) (‘but
also’) appears after a comma in the sentence.
In addition, verbs are included in both EDUs:
“shixiao” (J3%) (‘lose effectiveness’) in the
first EDU, and “fahui” (%) (‘exert’) in the
second EDU.

* Semicolon plus adjunct verb phrase.

(Ex.7) Text name: TERM34

Text: [H1, JE%%iA marginal (G4 L)) 7E3%
B H TS REAEE, flw Ch%E
Bt (marginal not) 7 DL & “ G AR
(marginal case)” ;5 | [#/x, & “#iadER
B " b, SRR T A
BE S, HRS AW RAERE L T
U: linguistic difficulties (if & b ) HF XD
/language difficulties (i 5 HME) o ]

English: [For example, adjective marginal
(something besides) in English can be used
referential and predicate, for example, “mar-
ginal note” and “marginal case”;] [in contrast,
in “noun but not predicative adjective” cate-
gory, although adapts adjective definition,
with noun works function similar, such as,
linguistic difficulties/language difficulties]



Explanation: A semicolon separates the text into
two parts, and each EDU includes a Chinese
verb: the verb “yong” (H]) (‘apply to’) in the
first EDU and the verb “shiyong” (¥ H)
(‘use’) in the second EDU.

* Parenthetical and dash. Only when a parenthe-
tical unit does not modify a noun neither an
adjective and it includes a verb, it is an inde-
pendent segment; if within the parenthetical
unit there are coordinated parts, the coordi-
nated parts are also segmented"”.

(Ex.8) Text name: TERM18

Text: [Hise, RiEEAE PR HRNE B G0/ B
WHFER] [ TR —ARIE 2] (B &
B RIETIEG? ] [RIEZHA 5332 )]

English: [Indeed, the design and management of
the terminology database no matter in theory
and methodology,] [(how to express a termi-
nology?] [is there the easiest way to express?]
[how to distinguish among terminologies?] )
[...]

Explanation: The parenthetical unit does not
modify its previous part; it should be an inde-
pendent segment. The sentences “ruhe
biaoshi yige shuyu?” (WA R R—PRIE? )
(How to express a term?), “you zuijiandan de
fangfa ma? (A& ERKITTES? ) (s
there the easiest way to express?) and “shuyu
zhijian ruhe fenlei?” (NG AU 73952 )
(How to distinguish among terminologies?)
include a verb and are coordinated parts in
this parenthetical unit with verbs and question
marks.

* Coordination and ellipsis with verbs. Coordi-
nated clauses with verbs are considered inde-
pendent EDUs (even they include a null sub-
ject).

(Ex.9) Text name: TERM25

Text: [...] [H 1994 4FLURFATAE 4 RS K
S HEAT VR AR A R M SO R AR, ]
[FRATT A5 B2 il i 2 B 1 100 52 300 M I e 4 T
AR 280 F ) e DA K BRAS R BT 1]

English: [From 1994 until now we in Deusto
University carry out law campus profes-
sional document of translation works,] [we
hope can follow real situation present these
years works encounter problems and
achievement] [...]

Explanation: In the Chinese text, the two coordi-
nated clauses include verbs (“jinxing” [i#17]
[‘to carry out’] and “xiwang” [7522] [*hope’]).

* Relative, modifying and appositive clauses.
Relative clauses, clauses that modifies a noun
or adjective or appositive clauses are not con-
sidered independent EDUs.

(Ex.10) Text name: BMCSS5

Text: [MAVMLHIZCR T E (IR, #wix, 14
%, wiki fEFHEH) , 4B EETEAE
75 S H N SR EE) . ]

English: [Modern communications tools (chats,
forums, blogs, wiki and emails), helps studen-
ts in anywhere with inside group companions
interact.]

Explanation: The names of the communication
tools in the parenthetical part are appositives
of the “xiandaihua de jiaoliugongju” (A% L
# 22 it I ) (‘modern communication
tools’).

* Reported speech. In this study, we do not con-

sider reported speech as an independent EDU.

Truncated EDUs. For the cases of truncated

EDUs, we use the non-relation label of Same-

unit (Carlson, Marcu and Okurowski, 2003).

6 Result

In this work, we use Cohen Kappa to measure in-
ter-annotator agreement between the two corpus
annotators (Al and A2). Previous works use Kappa
to measure the agreement between two annotators
in RST discourse segmentation (Iruskieta, Diaz de
Ilarraza and Lersundi 2015). Kappa calculates the
agreement between annotators as:

_P(A) - P(E)
© 1-P(E)

where (A) represents the current observed agree-
ment, and P(E) represents chance agreement. Kap-

pa was calculated by considering titles, parentheses,

15 . . . . . . .
Th t 1 t k; th t d Chi- . .
18 CITICTION Oy EXISIS 1 our work, the mentioned & an 4 verbs, as EDUs candidates. Table 2 includes

nese segmentation works have overlooked this segmentation
criterion.
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the statistics used to measure the agreement be-
tween both annotators.

Other discourse evaluation measures have been
employed to address the problematic of discourse
evaluation measures. See Fournier (2013), and
Sidarenka, Peldszus and Stede (2015) for further
details.

A2
Annotator Yes No Total
Al Yes 765 101 866
No 204 1888 2092
Total 969 1989 2958

Table 2: Segmentation cross tabulation

Table 3 includes the Kappa agreement results
regarding each part of the corpus. The highest
agreement between both annotators is 0.815, and
the lowest agreement is 0.616. The agreement for
the whole corpus is 0.76, which means the prelimi-
nary segmentation criteria are reliable for Chinese.

Corpus Source Kappa Agreement
ICT 0.815
SMCL 0.719
CCICS 0.744
SEB 0.711
SCCF 0.711
CIFB 0.616
BCI 0.759
GCI 0.705
Total 0.76

Table 3: K results regarding each part of the corpus

7 Analysis of Corpus Annotation

After obtaining the evaluation of segmentation re-
sults, we analyze the disagreement sources be-
tween both annotators to establish the gold stand-
ard segmentation for our corpus. The following
cases summarize the segmentation errors and in-
clude an example of the final segmentation deci-
sion:

* Title

Al: [2.] [RIBHE] (%)

[2.] [Terminology construction]

A2: [ 2. RiEHE] (V)

[2. Terminology construction]

Analysis: Al has divided the title into two
parts due to the period. However, we do not
segment any element in a title or subtitle.

¢ Comma + DM + verb

Al [RENEAMERT TAREAR, 1[H
A SR T —ARIEIEAE L4, 1 (V)

[These things have enriched the content of
terms,| [meanwhile also cause some debates of
the basic definition of terminology.]

A2: [IREENEAUERE TRIENZ, FE
G T EARIERAE . 1 (%)

[These things have enriched the content of
terms, meanwhile also cause some debates of the
basic definition of terminology.]

Analysis: Al has divided the sentence into
two parts due to the comma. This segmentation
is correct, because the discourse marker “fongshi”
([E ) (‘meanwhile’) appears after the coma.
Besides, the two parts have the same subject, and
there is a verb “fengfi” (*F-'&) (‘enrich’) in the
first EDU and another verb “yingi” (5| i)
(‘cause’) in the second EDU.

* Colon

Al: [ A5 i —— B i 44 2 B
Tt ] RIEBNIEER K, 1)

[For all languages the only consistent refer-
ence is:] [all terminologies come from English.]

A2: [BME S hME—— B e 4 2 IR
TR RIEBMFEFK. 1)

[For all languages the only consistent refer-
ence is: all terminologies come from English.]

Analysis: Al has divided the sentence into
two parts due to the colon. In the preliminary
version of segmentation criteria, colon was not
considered; therefore, there is a disagreement re-
garding this punctuation mark between both an-
notators. We decide to segment the part after co-
lon, because both EDUs include verbs: “ming-
ming” (f74%) (‘to give name’) in the first EDU
and “lai” (k) (‘come’) in the second EDU.

' In this work, we use “V” to represent the correct segmenta-
tion and “x” to represent the incorrect segmentation. A1l repre-
sents the first annotator and A2 means the second annotator.
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Temporal adverb clause + comma +
verb clause

Al: [F ER R AEIRETE R — F S
R e, ] [FRAVER MR L B s ik
it ER” . 1Y)

[When all the previous mentioned can be de-
scribed in the same passage,] [we can establish
the “legal discourse system” for Basque.]

A2: [H ER N ES AR — R SCE
MR G, WAVEREM R & B s <k
IR o 1(%)

[When all the previous mentioned can be de-
scribed in the same passage, we can establish
the “legal discourse system” for Basque.]

Analysis: Al has divided the sentence into
two parts due to the comma. The temporal ad-
verb “dang” (*4) (‘when’) and the comma can be
considered as a segmentation boundary, because
both EDUs include a verb: “miaoshu” (k)
(‘describe’) in the first EDU and “jianli” (%31)
(“establish’) in the second EDU.

* Wrong EDU without verbs

Al: [BFE 12 Bl EfERF 2 BISF KR
BIFER, TR K 205 i, AR KL E ML
o 1)

[Including 12 paintings and 2 original works
of Dali,] [and 205 magazines, newspapers and
advertisements.]

A2: [BF 12 @l mfERA 2 BIsF R
QIfERL, DLk 205 #3288, RARLEAL . ]
Q)

[Including 12 paintings and 2 original works
of Dali, and 205 magazines, newspapers and ad-
vertisements. |

Analysis: Al has divided the sentence into
two parts because it is a coordinated sentence.
However, the segmentation of the annotator Al
is not correct because there is no verb in the se-
cond EDU. The only verb in this sentence is
“baokuo” (f145) (‘include’).

Based on the error analysis, we have improved
our segmentation criteria. Meanwhile, we give a
debate between discourse experts and, taking our
segmentation criteria into account, we have chosen
the best segmentation option in case of disagree-
ment.

Hence, we have created the gold standard seg-
mented corpus for Chinese. This gold standard will
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be the basis for the discourse annotation of the
corpus.

Table 4 shows the final criteria used for the dis-
course segmentation. We have divided the segmen-
tation criteria into two types: EDU criteria and
Non-EDU criteria.

Criteria to form an
EDU
Every EDU should have
an adjunct verb clause
Paragraphs with line
breaks (titles)
Period and question
exclamation marks
Comma + adjunct verb
clause
Semicolon + adjunct
verb clause
Colon + adjunct verb
clause
Parenthetical & dash
+ adjunct verb clause
Coordination with two
adjunct verb clauses

Non EDU criteria

Relative, modifying
and appositive clauses

Reported speech

Truncated EDUs
(same-unit)

Table 4: Final discourse segmentation criteria

8 Conclusion and Future Work

In this work, we have presented the RST discourse seg-
mentation criteria used to annotate a Chinese corpus in-
cluding texts from different domains, textual genres,
sources, authors and length. Two annotators have anno-
tated the corpus and inter-annotator agreement has been
measured with Kappa, obtaining adequate results.
Moreover, we carry out an error analysis to obtain the
final gold standard discourse segmented corpus for Chi-
nese following RST. This corpus can be downloaded
and consulted online. Users can use the search tool to
find information in the corpus related to discourse seg-
ments and POS categories in Chinese.

In the future, we will carry out the annotation of
the coherence RST relations of these texts, which
is one of the most difficult challenges for annota-
tion works (Hovy and Lavid, 2010).
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