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Abstract

As one of the essential elements for Natural Language Processing (NLP), discourse
has called much attention during recent years. Many studies explore the role of how
discourse elements affect in different NLP research areas, such as parsing, sentiment
analysis, machine translation evaluation, among others. Besides, along with the
discourse analysis development, different treebanks annotated with discourse
information for different languages form a great contribution for advancing the NLP
researches.

Spanish and Chinese are two of the most spoken languages in the world; the
language pair occupy an important position for NLP studies. Therefore, this study
aims to make a discourse analysis between the two languages in terms of annotating
discourse similarities and differences under the theoretical framework of Rhetorical
Structure Theory (RST) by Mann and Thompson (1988).

Our goal, which is the main objective of this study, based on the annotation results,
the study seeks to develop a protocol that includes recommendations for
Spanish-Chinese translation. In addition, with a globalized context in the current
society, the communication between Spanish and Chinese is more and more intensive.
Therefore, another intention of our study is to develop some resources for the
language learning between Spanish-Chinese.

To achieve our goals, for the development of the protocol, we firstly establish a
Spanish-Chinese parallel corpus and annotate the discourse information of the entire
corpus. Then we evaluate the annotation results following a qualitative method to
guarantee the high quality of the annotation results. Lastly, we conclude the discourse
similarities and differences to make the protocol. Regarding the language learning
between the two languages, we fully use the manually annotated discourse markers
(DM) to develop a question-answering module.

In recent years, there have been few contrastive works of Spanish and Chinese for
discourse analysis. Therefore, this PhD study aims to partially fill a knowledge gap in
the study between Spanish and Chinese.
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Resumen

Como uno de los elementos esenciales para el Procesamiento del Lenguaje Natural
(PLN), el discurso ha llamado mucho la atencion durante los Gltimos afios. Diversos
estudios exploran el papel de como los elementos del discurso afectan en diferentes
areas de investigacion del PLN, por ejemplo, el andlisis sintactico, el andlisis de
sentimientos, la evaluacion de la traduccidén automatica, entre otros. Ademas, junto
con el desarrollo del analisis del discurso, diferentes treebanks anotados con
infomacion discursiva para diferentes idiomas forman una gran contribucion para el
avance de las investigaciones del PLN.

El espafiol y el chino son dos de los idiomas mas hablados en el mundo, ambos
ocupan un lugar importante para los estudios de PNL. Por lo tanto, este estudio
pretende hacer un andlisis del discurso entre las dos lenguas en términos de anotar
similitudes y diferencias del discurso bajo el marco tedrico Teoria de la Estructura
Retorica (RST) de Mann y Thompson (1988).

El objetivo principal de este estudio, basado en los resultados de la anotacion,
busca desarrollar un protocolo que incluya recomendaciones para la traduccion entre
el espafiol y el chino. Ademads, en un contexto globalizado en la sociedad actual, la
comunicacion entre espafioles y chinos es cada vez mas intensa. Por lo tanto, la otra
intencion de nuestro estudio es desarrollar algunos recursos para el aprendizaje de
idiomas entre los espafioles y los chinos.

Para lograr nuestros objetivos de desarrollo del protocolo, primero establecemos un
corpus paralelo espafiol-chino y anotamos la informacion discursiva de todo el corpus.
Luego evaluamos los resultados de la anotacion siguiendo un método cualitativo para
garantizar la alta calidad de los resultados de anotacion. Por ultimo, concluimos las
similitudes y diferencias del discurso para hacer este protocolo. Con respecto al
aprendizaje de lenguas entre el espafiol y el chino, utilizamos completamente los
marcadores discursivos (MD) anotados manualmente para desarrollar un médulo de
preguntas y respuestas.

En los ultimos afios, han habido pocos trabajos que comparen el espafiol y el chino.

Por lo tanto, este estudio de doctorado tiene como objetivo llenar parcialmente una
brecha de conocimiento entre el estudio de las lenguas espafiola y china.
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Chapter 1

Introduction

In this chapter, we will explain the motivation to carry out this study firstly (Section
1.1). Next, we will present the objectives and Hypothesis (Section 1.2 & Section 1.3).
Third, we will describe thesis structure (Section 1.4). Finally, we will show the
publications of this study (Section 1.5).

1.1 Motivation

Spanish and Chinese are two of the most spoken languages in this world; the language
pair occupies an important position in the Natural Language Processing (NLP)
research world. Recently, discourse analysis has called much attention as an unsolved
problem and is crucial for many NLP tasks (Zhou et al., 2014). The great language
distance causes a great number of discourse differences between Spanish and Chinese
(Cao, da Cunha and Bel, 2016). Comparative or contrastive studies of discourse
structures reveal information to identify properly equivalent discourse elements in a
language pair (Cao and Gete, 2018). Here we give an example to show the discourse
similarity and difference between the two languages':

Ex 1.

(1.1) Spanish: Aunque aun no contamos con resultados, intuimos que el modelo
sera mas amplio que el del sintagma nominal.

[Aunque atin no contamos con resultados,]Unit; [intuimos que el modelo sera
mas amplio que el del sintagma nominal.]Unit,?

[Although still no get results,|Unit; [we consider that the model will be more
extensive than the sentence group nominal. |Unit,

(1.2) Spanish: Intuimos que el modelo serda mas amplio que el del sintagma
nominal, aunque ain no contamos con resultados.

[Intuimos que el modelo serd mas amplio que el del sintagma nominal.|Unit
[aunque atn no contamos con resultados.]Unit,

[We consider that the model will be more extensive than the sentence group
nominal,]Unit; [although still no get results.]Unitz

(1.3) Chinese: J&E LA MG RALE R, BTN ZHE R CFH7E 1 iEE
RIS K T2

REIEEH BT AL R, JUnit [HR AT IZE R O34 1 il Bos A
W EIN% . 1Unity

! The introduced example is an real example from our corpus.
2 In our work, for all the examples we present, we also give an English literal translation of each example to

make the readers get a better understanding of the examples in Spanish and Chinese.
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[Although still no get results,|Unit; [but we consider that the model contains the
sentence group nominal.]Unitz

In Example 1, we can see that the Spanish passage (example 1.1) has a similar
discourse structure to the Chinese passage (example 1.2). Both passages start the text
with a discourse marker (DM)? in the first unit. However, the usage of discourse
markers in both languages is different. To show the same meaning, in Chinese, it is
mandatory to include two DMs: one marker is “jinguan” (JL %), at the beginning of
the first unit, and another marker is “danshi” ({H J&), at the beginning of the second
unit. Each of the two Chinese DMs is equivalent to the English discourse marker
‘although’. By contrast, in Spanish, just one DM, “aunque” is being used at the
beginning of the first unit, and also equivalents to ‘although’. Moreover, the order of
the discourse units in the Spanish passage can be changed and makes sense
syntactically (example 1.3), but the order cannot be changed in the Chinese passage,
because it does not make sense neither syntactically nor grammatically.

To get the discourse information for Spanish and Chinese (for instance, position of
DM in each language, the order of the discourse units, relation between the discourse
units, etc.), it is necessary to annotate the discourse information from a
Spanish-Chinese parallel corpus. Following indications of Wu (2014), as a large
electronic library, a corpus can provide a large amount of linguistic information. In
addition, Johns (2002) considers that a corpus-based research could help the language
learners get large amount of language information easily.

Regarding the method to get the above mentioned discourse information, the theory
that especially designed for discourse analysis by Mann and Thompson (1988),
Rhetorical Structure Theory (RST) will be the theoretical framework of this study.
RST is a theory that describes text discourse structure in terms of Elementary
Discourse Units (EDUs) (Marcu, 2000), and also rhetorical relations that can be held
between them. These EDUs can be Nuclei or Satellites (Satellites offer additional
information about Nuclei). The relations can be Nucleus-Satellite (e.g. Cause, Result,
Concession, Antithesis) or Multinuclear (e.g. List, Contrast, Sequence). Moreover,
under RST, the main information of a text called Central Unit (CU) can also be
detected.

Although there are many works address with the topic of discourse analysis, few
works talk about the discourse analysis for Spanish and Chinese (Cao, da Cunha and
Iruskieta, 2017). The aims of the already existed works (Yao, 2008; Yang, 2008;
Chien, 2012; Wang, 2013; Vargas-Urpi, 2018) for the discourse analysis between
Spanish and Chinese are all for the language learning between the language pair. Yet,
none of these works uses RST as the theoretical framework. The different discourse
elements, such as discourse relation, order of segments, and discourse structure are
not analyzed in these works.

Meanwhile, there are few works explore the discourse differences and similarities
between the Spanish and Chinese under RST. To our knowledge, the only work that

3 Discourse markers are the elements to signal relation between each text part. In Chapter 2, we will explain the

definition of discourse markers in detail.



uses RST for Spanish and Chinese is the work of Cao, da Cunha and Bel (2016). The
work explores the Chinese translation of the Spanish DM aunque in the the United
Nations Multilingual Corpus (UN) (Rafalovitch and Dale, 2009), and the authors
conclude different Chinese translations of Spanish DM aungue. However, this only
work only concentrates on the single sentences contain the Spanish DM aunque, not
the whole discourse structure of the text. For the Spanish-Chinese discourse analysis,
there is still a gap to fill with.

Based on the presented example and mentioned related works, we can see that the
translation for Spanish-Chinese from discourse level is not easy (order of segments,
translation of DMs, discourse relations, etc.). In addition, in a current globalized
context, translation between them is crucial between individuals and in language
schools, institutions and enterprises, among other organizations. Many Spanish
speakers are learning Chinese and many Chinese speakers are learning Spanish. With
such frequent communications between two countries, an annotated parallel corpus
with discourse information can help for translation and language learning purposes.

Therefore, this work is related with the following objectives and hypothesis.

1.2 Objectives

Based on the previous mentioned reasons, the objectives of this work are the
following:

a. Main objective

To analyze the discourse differences and similarities in a Spanish-Chinese parallel
corpus with the aim to use this information in tasks related to translation and language
learning.

b. Specific objectives

bl. To create a Spanish-Chinese parallel corpus annotated with different discourse
information in the framework of RST: discourse segments, CU, discourse relations,
and discourse structure.

b2. To develop an online interface to search discourse-annotated information in the
corpus.

b3. To compare the Spanish subcorpus with the Chinese subcorpus to detect the
discourse differences and similarities between this language pair, and relate them with
translation strategies.

b4. To analyze how discourse information is formally expressed in both languages
in the parallel corpus, in terms of discourse relations, type of discourse relations (N-S
or N-N), order of EDUs, and DMs.

b5. To elaborate a translation protocol with discourse recommendations for
Spanish-Chinese translation, based on the comparison and analysis carried out in
points b3 and b4.

b6. To design a Spanish-Chinese language learning task using the developed
annotated parallel corpus.



1.3 Hypothesis

The hypotheses of this research are the following:

cl. Although Spanish and Chinese come from two different language families,
there are discourse similarities between both languages in a parallel corpus.

c2. Discourse differences exist between Spanish and Chinese in a parallel corpus
and they can be formally modelled in the framework of RST.

c3. The different discourse elements used in the framework of RST are adequate to
formalize discourse equivalences between Spanish and Chinese.

c4. The use of a discourse-annotated Spanish-Chinese parallel corpus in the
framework of RST would allow to obtain useful data for translation and language
learning tasks.

1.4 Thesis Structure

Regarding the objectives and hypothesis of this work, the thesis consists of the
following contents:

Chapter 1 Introduction. In Chapter 1, we give general information, the objective
and the hypothesis of the thesis.

Chapter 2 Theoretical Framework. In Chapter 2, we introduce the theoretical
framework. Additionally, we mention the related information with the framework,
such as the annotation tools, and the possible applications with the framework.
Chapter 3 State of the Art. In Chapter 3, we analyze the related works under RST in
terms of different discourse aspects. Besides, we compare the related works with our
work. As the last part of Chapter 3, we talk about the corpus-based study for discourse
analysis.

Chapter 4 Methodology. In Chapter 4, we talk about the methodology of this study.
For instance, we describe the process to develop the research corpus. Then, we
explain how to carry out each research step. We also give the evaluation method of
this work in Chapter 4.

Chapter 5 Evaluation and Analysis. In Chapter 5, we evaluate the reliability of each
research step, and give the qualitative analysis for the research steps.

Chapter 6 Elaboration of a Spanish-Chinese Discourse Recommendation
Protocol for Translators. In Chapter 6, we give the translation protocol. In the first
part of this chapter, we conclude the discourse similarities and differences based on
the research results. In the second part of this chapter, we present the translation
protocol with recommendations for Spanish-Chinese translation.

Chapter 7 A Spanish-Chinese Language Learning Task by Using Technological
Corpus-based Resources. In Chapter 7, we discuss the relation between the language
learning and our study. We explain how to carry out the language learning tasks
between Spanish and Chinese through our study.

Chapter 8 Conclusions and Future Work. In Chapter 8, we conclude the work and
look ahead of the future work.

Appendices. In this part, we will give the links of each text of the corpus. Moreover,
we will give examples of the criteria of research step. The last part included in this
part are are the special comparison cases for Spanish-Chinese discourse analysis.
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Chapter 2

Theoretical Framework

In Chapter 2, we will introduce the theoretical framework, Rhetorical Structure
Theory (RST) (Mann and Thompson, 1988). In the first section (Section 2.1) of this
chapter, we will give a general introduction of the RST. In the second section (Section
2.2) of this chapter, we will discuss the concept of discourse markers (DM) that
related with the theoretical framework. In the third section (Section 2.3) of this
chapter, we will discuss the annotation tools related with the theoretical framework,
two RST annotation interfaces called RSTTool and rstWeb. In the fourth section
(Section 2.4) of this chapter, we will talk about different RST applications.

2.1 Rhetorical Structure Theory (RST)

Rhetorical Structure Theory (RST) by Mann and Thompson (1988) is especially
designed for discourse analysis. RST is a theory that describes text discourse structure
in terms of Elementary Discourse Units (EDUs) (Marcu, 2000), and also rhetorical
relations that can be held between them. EDUs can be Nuclei or Satellites (Satellites
offer additional information about Nuclei), denoted by N and S. Mann and Thompson
(1988) defined the first 25 relations as the original version of RST. Afterwards an
extended version of the list has been provided at RST website*. The relations can be
classified into two types: Nucleus-Satellite (N-S) and Multinuclear (N-N). Table 1
shows all the original relations defined by Mann and Thompson (1988), based on a
specific kind of resemblance.

Circumstance Antithesis
Solutionhood Concession
Elaboration Condition
Background Otherwise
Enablement Interpretation
Motivation Evaluation
Evidence Restatement
Justify Summary
Volitional Cause Sequence
Non-Volitional Cause Contrast
Purpose

Table 1. Original classification of RST relations

Moreover, Mann and Thompson (1988) give another relation classification based
on subject matter and presentational basis, as Table 2 shows. Under this classification,
subject matter relations intend to make the reader recognizes the relation in question

4 http://www.sfu.ca/rst/ [Last consulted: 29 of December of 2017]
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meanwhile presentational relations to make the reader increases the acceptance of the
nucleus.

Subject Matter Presentational
Elaboration Motivation
Circumstance Antithesis
Solutionhood Background
Volitional Cause Enablement
Volitional Result Evidence
Non-Volitional Cause Justify
Non-Volitional Result Concession
Purpose
Condition
Otherwise
Interpretation
Evaluation
Restatement
Summary
Sequence
Contrast

Table 2. Relation classification by subject matter and presentational basis

Along the RST studies, the number of relations is not decided. The above
mentioned 23 relations in Table 2 by Mann and Thompson are the original ones for
RST study. Afterwards an extended version of the list has been provided at RST
website®, totally, 30 relations are included in the RST website. Depending on the
research purpose, different RST studies cite different number of relations. For
instance: (i) Huong (2007) (22 relations), (ii) Pardo and Nunes (2008) (32 relations),
(ii1) Maziero et al. (2011) (32 relations), (iv) Carlson, Marcu and Okurowski (2002)
(78 relations are divided into 16 relation groups), etc.

The cause of various versions of the RST relations is the features in RST itself.
Mann and Thompson (1988) consider that the inventory of discourse relations is an
open set. Moreover, Mann, Matthiessen and Thompson (1989: 48) indicate that, RST
is more than a strict theory of discourse with limited attributes, relevant modifications
within the RST taxonomy should be allowed:

Relation definitions have the status of applications of the theory rather
than elements of the theory. One might want to change or replace the
definitions...such changes are to be expected and do not cross the
definitional boundaries of RST.

> http://www.sfu.ca/rst/ [Last consulted: 29 of December of 2017]
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Apart from the RST, there are two other methods that have been widely used. One
is the discourse theory, Segmented Discourse Representation Theory (SDRT) (Asher
and Lascarides, 2003), and the other one is a corpus based approach called The Penn
Discourse Treebank (PDTB) (Prasad et al., 2008).

SDRT explores the relation between discourse interpretation and discourse
coherence. This theory contains several components. Firstly, it creates a language for
representing the logical form of discourse and speech. A set of labels represents a
discourse; each set stands for a discourse segment. Each label is linked with a
representation of its content.

Likewise, the language is assigned a dynamic semantic interpretation. The
interpretations of rhetorical relations (e.g. CAUSE, EXPLANATION, CONTRAST)
indicates additional content to that given by the lexical semantics of the expressions
they connect together.

Secondly, SDRT also offers a logic named glue logic that computes the logic form
of a discourse by compositional semantics and non-linguistic information. Every
discourse segment is connected to another segment by the compositional or the lexical
semantics of the expressions.

SDRT can be used to model a wide range of interactions with complex semantics
and pragmatics, for instance, word sense disambiguation, questions and responses in
dialogue, temporal and causal structures in text and dialogue, etc.

On the other hand, the PDTB is a large corpus annotated with discourse structure
and discourse semantics. The corpus concentrates on encoding discourse relations and
the annotation methodology follows a lexically grounded approach. The following
example® shows how the discourse relation and their arguments are annotated:

(Ex.2) Annotation: Michelle lives in a hotel room, and although she [drives a
canary-colored Porsche]Arg2, [she hasn’t time to clean or repair it.|Argl

The above example shows an annotation of the explicit relation (CONCESSION)
between Arg2 and Argl.

The PDTB is also the unique one to adopt a theory-neutral approach to the
annotation, this approach guarantees make no commitments to what kinds of
high-level structures could be created from the low level annotations of relations and
their arguments (Prasad et al., 2008). Besides, this approach allows the corpus to be
useful for studies address with different frameworks while at the same time providing
a resource to validate the various existing theories of discourse structure (Mann and
Thompson, 1988; Wolf and Gibson, 2005). In the extended version PDTB 2.0 (Prasad
et al., 2008), the sense annotation and the attributions associated with the relation and
arguments are also annotated, as the following examples show”:

6 Example cited from: https://www.seas.upenn.edu/~pdtb/index.shtml [Last consulted: 29th of
December, 2017]
7 Example cited from Prasad et al. (2008).
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(Ex.3) Annotation: The Mountain View, Calif., company has been receiving 1,000
calls a day about the product since it was demonstrated at a computer publishing
conference several weeks ago.

(Ex.4) Annotation: It was a far safer deal for lenders since NWA had a
healthier cash flow and more collateral on hand.

(Ex.5) Annotation: Domestic car sales have plunged 19% since the Big Three
ended many of their programs Sept. 30.

The above three examples represent three senses of the word ‘since’, ‘Temporal’ in
Example 4, ‘Casual’ in Example 5 and a third both ‘Casual’ and ‘Temporal’ in
Example 6. The PDTB can be used for different NLP applications, such as parsing
(Prasad, Joshi and Webber, 2010; Stepanov and Riccardi, 2014), information retrieval
(Hiong, Kulathuramaiyer and Labadin, 2012), machine translation (MT) (Meyer and
Polakova, 2013; Li, Carpuat and Nenkove, 2014), etc.

RST has been selected as the theoretical framework of this work. Comparing to
PDTB and SDRT, RST focuses on the hierarchical structure of a whole text, where
discourse relations can be annotated within a sentence (intra-sentence style) and
between sentences (inter-sentence style). The intra-sentence annotation and
inter-sentence annotation styles help to inform how discourse elements are being
expressed in a language. In this way, translation strategies (if there are any) can be
detected in different levels of an RS-tree (da Cunha and Iruskieta, 2010; Iruskieta, da
Cunha and Taboada 2015).

2.2 Definition of DMs

As one of the discourse elements under RST, DM has called much attention for NLP
studies (Cao and Gete, 2018). Nowadays, DM is becoming a very popular topic for
the academic world of NLP. Some works have talked about the DMs under the RST
for different languages. For instance, for English, by using two different corpora,
Taboada (2006) discusses the relationship between the DMs and rhetorical relations.
For Spanish, da Cunha (2013) talks about the disambiguation of DMs in Spanish. For
Russian, Toldova et al. (2017) detect DMs to see their frequency in Russian news.
Studies that address DMs between language pairs under the RST also exist. For
example, Li, Langlais and Jin (2017) describe the cross-lingual and alignment of DMs
in a Chinese-English parallel corpus to describe related surveys and findings for MT
between the two languages. By contrasting the similarities and differences between
the English DMs and French DMs, Meyer and Popescu-Belis (2012) show how the
automatic discourse disambiguation can improve the statistical machine translation
(SMT) between English and French.

With the development of the NLP researches, it is impossible to list all the works
that address the topic of DMs. Our intention to list the DM related works here is to
show that DM is an important element for RST study. However, the definition of
DMs is not easy (Taboada, 2006). Various works gives different definitions of DMs
from different perspectives.
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For a general definition, Portolés (2001) explains that DMs are invariable linguistic
units that depend on the following aspects: (a) distinct morpho-syntactic properties, (b)
semantics and pragmatics and (c) inferences made in the communication. Meanwhile,
Schiffrin (2001: 54) indicates: “Discourse markers (DMs) involve linguistic items that
in cognitive, expressive, social and textual domains.” Guo (2015: 70) gives a related
definition: “DMs are deemed to be a complex phenomenon which involves textual,
pragmatic and linguocognitive variables.”

From the point of view of semantics, Mosegaard (1998: 236) defines DMs as:

[...] linguistic items which fulfil a noun-prepositional, metadiscursive
(primarily connectives) function, and whose scope is inherently variable,
such that it may comprise both sub-sentential and supra-sentential units.

From a macro-semantic perspective, Flattum (2002) considers that, DMs are
textual means that they contribute to the polyphony of voices in the narrative. Zhang
(2016) shows a similar definition of DMs, together with metadiscursive phenomenon,
that the two elements frame the overall presentation in written texts and facilitate the
reader’s guidance throughout the narrative.

From the textual level, DMs, according to Fraser (1999: 938): “impose a
relationship between some aspect of the discourse segment, they are part of, call it S2,
and some aspect of a prior discourse segment, call it S1.” The definition from
Eckle-Kohler, Kluge and Gurevych (2015) is that, from textual level, DMs are used to
signal discourse relations in a text segment, as “cohesive relationships between the
utterances” (Miiller, 2005: 1). For discourse analysis, Das (2014: 41) concludes the
following conditions of DM:

(i) a DM should be syntactically detachable from a sentence; (ii) DMs
should usually be used in the beginning of an utterance; (iii) a DM should
contain a range of prosodic features; (iv) DMs should be able to operate at
local as well as global levels of discourse; and (v) DMs should be able to
function at different planes of discourse (exchange structure, action
structure, ideational structure, etc.).

The topic of this study falls on the discourse comparative between Spanish and
Chinese, for this reason, we follow the definition of Eckle-Kohler, Kluge and
Gurevych (2015), as the DMs in the corpus are used to signal discourse relations in a
text segment. Specifically, as da Cunha (2013) indicates, there are three types of DM:
(i) Traditional discourse markers, (ii) Markers including lexical units, specifically,
nouns and verbs, and (iii) Markers including verbal structures. For our work, we use
the concept of traditional markers and markers including verbal structures®.

8 For traditional markers, for instance, debido a / youyu (F1-F), ‘due to’ in English. For markers including verbal
structures, for instance para + infinitive / weile (O 1) + infinitive, which means ‘to’ + infinitive.

16



2.3 RST Annotation Tools

At the moment, there are two annotation approaches for RST tasks. One is the
RSTTool (O’Donnell, 2000) and another one is a newly released online annotation
interface named rstWeb (Zeldes, 2016). As we use both annotation approaches for our
study?, therefore, in this section, we introduce the two annotation tools in detail.

2.3.1 RSTTool

The RSTTool'® (O’Donnell, 2000) is an interface that allows users to annotate the
discourse structure of a text in a quick and clear way. It has various versions for
different computer systems. In our work, we use the Mac version of the RSTTool to
carry out the study.

The RSTTool is the first annotation interface for discourse annotation underthe
RST. The annotation steps are: (a) segmentation and (b) discourse relations annotation.
Figure 1 shows a segmented Chinese text!! with the RSTTool and Figure 2 shows a
completely annotated Chinese text by using the tool.

ece EEP_CHN1.r...

Text Structurer Relations Statistics RST File: [rs/shuyuan/Documents/PhD thesis/Segmentation annotation/GS segmentation/Chinese/EEP_CHN
Relations File:

Modes: EE{%Arltexﬂﬁj%—'ﬁEﬂfﬁc
c_ 19 REEERLSITE i}
: BT aritexNB)S PEIF ¥ coMrc) G1F, 5T HEERESC 119K BEHAHIEEE,
Edit mritexZiBlMREN S K EREAE, |nricextSIEMTMALSEMEL RS, IFOE2MLEIEE.
Segment:
Sentences
Paragraphs

Segment At

Figure 1. Text segmentation with the RSTTool

 We will give the detailed annotation information in Chapter 4.

10 RSTTool: http: //www.wagsoft .com/RSTTool/ [Last consulted: 11 of June, 2017]

' English translation of the text EEP1: [Spanish company Aritex collaborates in manufacturing C919] [The
Spanish company Aritex has collaborated with the Commercial Aircraft Corporation of China (COMAC) in
the manufacture of the C919, the first commercial aircraft designed and manufactured by China.] [The
Spanish company has been responsible for the assembly of the central wing box, the structure that holds the
wings to the fuselage of the aircraft.] [Aritex is a company that works in the aeronautical and automotive

sectors, in which it collaborates with the most outstanding companies. The company has a plant in Shanghai.].
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Modes

Unlink
Collapse/Expand
Actions
Add Span
Add MultiNuc
Add Schema
Save PS
Save PDX
Print Canvas
Undo
Redo

Orientation

The RSTTool saves the annotation results in XML format. Figure
annotation result in XML format of the annotated Chinese text.

EEP_Caol.rs3

RST File: /Users/shuyuanfDocuments/PhD thesis/Discourse relation annotation/Chinese/EEP/EEP_Caol.rs3

Text Relations Statistics
Relations File:

Preparation |
BT AritexFEIF
ATB5C 910 | Elaboration
K EUEHLAORIE P —
pug -3

Interpretation

List

P —
B Aritex?  AritexWEIE  AritexASITER HAEEMNAT
S5PEE Y EHSMKTER BERERSES &
(COMAC)&1E, WER. HEEL S,
B57REER
EF<C 919K%
@mixmﬂ

Figure 2. Discourse annotation with the RSTTool

3 gives the

[ oW | EEP_CHN1.rs3 ~
=rst>
<header>
<encoding name="utf-8" /=
<relations=
=rel name="circumstance" type="rst" /=
=rel name="solutionhood" type="rst" /=
=rel name="elaboration" type="rst" />
=rel name="background" type="rst" /=
=rel name="enablement" type="rst" />
=rel name="motivation" type="rst" />
<rel name="means" type="rst" />
=rel name="evidence" type="rst" /=
<rel name="justify" type="rst" />
=rel name="cause" type="rst" /=
<rel name="result" type="rst" /=
=rel name="purpose" type="rst" /=
<rel name="antithesis" type="rst" />
=rel name="concession" type="rst" /=
=<rel name="condition" type="rst" /=
=rel name="otherwise" type="rst" /=
<rel name="interpretation" type="rst" />
=rel name="evaluation" type="rst" />
<rel name="restatement" type="rst" />
=rel name="summary" type="rst" /=
<rel name="rst" type="rst" />
=rel name="preparation" type="rst" />
<rel name="conjunction" type="multinuc" /=
=rel name="disjunction" type="multinuc" /=
=rel name="sequence" type="multinuc" /=
=rel name="contrast" type="multinuc" />
<rel name="same-unit" type="multinuc" /=
=rel name="1list" type="multinuc" /=
</relations=>
=/header>
<body>
«segment id="1"=FEMFAritextE]H5C 010K REH MHEEE
=/seqgment>
<segment id="2"=FEHFAritexEISPEE L(COMAC) &F, BE5THEERESC 319AREHNHSEE. </segment=
=segment id="3"=AritexAEMEENENKTFEERER. </segnent>
<segment id="4"=AritexAEEMEMEARNENEEELE, </segnent>
<segment id="5">HHBEEMLEEF. </segment>
=/body=
=frst>

2.3.2 rstWeb

Figure 3. Segmentation annotation results as XML format

rstWeb (Zeldes, 2016)!? is a newly released browser based interface for RST
annotations. rstWeb supports multiple annotated versions of each document,

12 https://corpling.uis.georgetown.edu/rstweb/info/ [Last consulted: 06 of July 0of2017]
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administration for user assignments, projects and guideline links. Figure 4 shows a
segmented Chinese text with rstWeb and Figure 5 shows a discourse structure
annotated Chinese text by using rstWeb.

rstWeb - Segmentation editor

] save | W reset 7= structure JIF M & guidelines O acout |

Edit segmentation

Document: EEP_CHN1.rs3 (project: RST Chinese Treebank)

FH Fartex 2 S $ 5 C 919X ANEEE || ERFAritexAE 5 TEE WCOMAC)EHE, $57TEEREMSC
GI9ARFHARNEEH. || ArtexREARENSMOKFRREAR. || Artex 2T ESEOARNEAATF LS, 1
FHBENLTAE.

Figure 4. A segmented Chinese text by using rstWeb

Logged In as: local

= segment U admin B guidelines @ aoout

Document: EEP_Caol.rs3 (project: RST Chinese Treebank)

@15D

o~ IET R - SR @
[oreparation 7|

@10 ®250
® @

T F AritennE]

|_e_z "Jo'elm-‘. '-l

BICUOAEE &
pengnE O o e
V}Tt_\___l T T
@20 ®20 4@ @50
® ® ® ®

T T Aritenit ] Aritex i3S SR Aritex SIS HALRENLTE
SEmE  NSHKTRES SRESESED fE.

(COMAC)E1E, #. ik,

BETHIERE

Figure 5. An annotated Chinese text by using rstWeb

From Figure 5 we can see that the discourse annotation by using rstWeb is similar
to the RSTTool discourse annotation result. Like the RSTTool, rstWeb, also gives us
the output in XML format. In addition, rstWeb can give auto-fitted screenshots of
analyses. Figure 6 shows a saved annotation result in XML format with rstWeb.
Figure 7 shows an auto-fitted screenshot of analyses.

As a newly released browser based annotation interface, rstWeb has its advantages
comparing to the RSTTool. For example, the RSTTool does not support all Asian
languages as indicated on its webpage while rstWeb supports all Asian languages.
Our study started earlier than the release of rstWeb, therefore, we use the RSTTool as
our annotation tool.
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96 _ | RST Chinese Treebank EEP Caol.rs3 local.rs3

=<rst=
<header=
=relations>
<rel name="antithesis" ty
=rel name="background" type="rst"/>
<rel name="cause" type="rst
<rel name="circumstance" type="rst"/>
<rel name="concession" type='"rst"/=
<rel name="condition" type="rst"/>
=rel ‘conjunction” type="multinuc"/=
<rel name="contrast" type="multinuc"/=
=rel name="disjunction" type="multinuc"/=
<rel name="elaboration" type="rst"/=
<rel name="enablement" type="rst"/>
<rel name="evaluation" type='rst"/=
<rel name="evidence" type="rst"/>
=rel name="interpretation" type="rst"/=
<rel "justify" type="rst"/>
<rel name="1list" type="multinuc"/>
<rel name="means" type="rst"/=
<rel name="motivation" type="rst"/>
=rel name="otherwise" type="rst"/=
<rel name="preparation" type="rst"/>
=rel name="purpose" type="rst"/>
<rel name="restatement" type="rst"/=
<rel name="result" type="rst"/>
<rel name="same-unit" type="multinuc"/=
<rel name="sequence" type="multinuc"/>
=rel name="solutionhood" type="rst"/=
<rel name="summary" type="rst"/>
=/relations>
</header=
<body>
<segment id="1" parent="7" relname="preparation">@FAritex2E85C S10ARIENEEHF</seqment>
<segment id="2" parent="6" relname="span">FEMFAritex2ESHEELICOMAC) S, #5THEERESC 219ARENNEIESER. </
segment>
<segment id="3" ' relname="interpretation"=AritexEMEENSHKFEREE. «/segnent>
<segment id="4" ' relname="1list"=Aritex2EEMTMERSFRHHHLE, </seament>
<segment id="5" relname="1list"=>HABEMLESIF. </segment>
<group id="g" " parent="7" relname="span"/>
<group " parent="8" relname="span"/>
<group id="B" "
<group id="9" type="multinuc" parent="6" relname="elaboration"/>
</body=
=</rst>

Figure 6. Saved annotation result with rstWeb

Logged In as: local

| i=segment U admin B guidelines [i L

Cocument: EEP_Caol.rs3 (project: RST Chinese Treebank)

7 5F Ariten it =)
#5Co0REE
HlesmiEn R

@23Q

| tist

st
®40
®

®:0 ®:0
® ®

SHESE  NSRKTRESE AXRNERED fE.
(COMAC)EIE, . ks,
B5THEERE
=C 019A R EY]

MEETE,

Figure 7. An auto-fitted screenshot of RST analyses by using rstWeb

2.4 RST Applications

RST has been used for several successful NLP tasks (Taboada and Mann, 2006), and
especially for a large number of computational applications, including parsing
information extraction, MT, etc.

e Parsing

Parsing is the process of analyzing a string of symbols and conforms to the rules of
a formal grammar in NLP study. Large amounts of works address this topic with RST.
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Marcu (1997) uses discourse markers (DM) as relations’ indications to develop an
algorithm to parse the discourse structure of texts. Hanneforth, Heintze and Stede
(2011) combine a surface-based approach to discourse parsing with an explicit
rhetorical grammar to construct an under-specified representation of possible
discourse structures. Heilman and Sagae (2015) present a fast sift-reduce RST
discourse segmenter and parser, which achieves near state-of-the-art accuracy and
processes PDTB documents successfully. Surdeanu et al. (2015) develop two
discourse parsers by using RST, one is based on top of constituent-based syntax, and
the other one uses dependency-based syntax. The first experiment exploiting different
views of the data and related tasks to improve text level multilingual discourse
parsing with RST is presented by Braud, Plank and Segaard (2016).

e Information extraction (IE)

Information extraction (IE) is the task of automatically extracting structured
information from unstructured and semi-structured machine-readable documents. IE
processes human language texts by means of NLP. Regarding IE and RST, Moens
and de Busser (2002) propose a system for creating legal summaries by the
identification of rhetorical structure in court decisions. Shinmori et al. (2002) analyze
the rhetorical structure of patent descriptions in order to extract claims in Japanese
patents. Li (2010) presents a system that automatically extracts the rhetorical structure
of a text to make summarizations with RST. Da Cunha (2008), da Cunha, Wanner,
and Cabré (2007) work on the automatic summarization for Spanish medical texts.

e Machine translation (MT)

Machine translation (MT) explores the use of software to translate text or speech
from one language to another. RST has been applied on the evaluation of MT by
Fomicheva, da Cunha and Sierra (2012). They use a Spanish-English corpus to
evaluate two MT systems via the discourse strategies. Guzman et al. (2014) carry out
a similar work using RST as the framework, comparing the output of MT and a
human reference. Tu, Zhou and Zong (2013) present a RST-based translation
framework for modelling semantic structures in translation models, so as to maintain
the semantically functional integrity and hierarchical relations of EDUs during
translating.

Regarding the RST application of our work, as explained in Chapter 1, our work
concentrates on the development of the language resources to help Spanish-Chinese
translation from discourse level. Moreover, our another intention is to make this study
serves for the language learning between Spanish and Chinese.

2.5 Chapter Overview

In this chapter, we have introduced the theoretical framework of this study, the
Rhetorical Structure Theory (RST). RST is a functional theory of text organization. It
describes how a text is made of smaller parts, and how the smaller parts are connected
to each other in terms of certain organizational patterns. Moreover, we have also
mentioned two other approaches for discourse analysis, Segmented Discourse
Representation Theory (SDRT) and Penn Discourse Treebank (PDTB). Comparing to
SDRT and PDTB, RST has been selected as the theoretical framework as it can
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describe the whole discourse structure of a text by using inter-annotation style and
intra-annotation style.

The second part of this chapter introduces the concept of DMs. Many studies have
discussed about the definition of DMs, we confirm the definition of DMs for this
study under the RST, which are traditional discourse markers, markers including
lexical units, and markers including verbal structures. Thirdly, we have introduced
two annotation interfaces under RST, which are RSTTool and rstWeb. The RSTTool
is the first annotation interface for RST analysis and the rstWeb is a recently released
annotation interface. Lastly, we have outlined the RST related studies for NLP
applications, as an overview of the RST development. We also set forth the relation
between RST and this PhD study, which aims to help Spanish-Chinese translation and
language learning from discourse level.
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Chapter 3
State of the Art

In this chapter, we will first talk about the related works for RST annotation:
segmentation annotation, Central Unit (CU) annotation and discourse structure
(Section 3.1). Secondly, we will conclude discourse annotated corpora for Spanish
and Chinese (Section 3.2 and Section 3.3). Thirdly, we will analyze the comparative
studies by using RST (Section 3.4). After, some corpus-based studies for language
learning will be presented (Section 3.5). Lastly, a summary of this chapter will be
added (Section 3.6).

3.1 RST Annotation

Linguistic information in a corpus is a crucial element for NLP studies. Therefore, to
extract the linguistic information from a corpus is essential for corpus studies. As
Leech (1997: 2) defines, the process of “adding such interpretative, linguistic
information to an electronic corpus of spoken and/or written language data” is defined
of corpus annotation. A similar opinion is confirmed by McEnery, Xiao and Tono
(2006: 29-30): “corpus annotation is concerned with interpretative linguistic
information”, and “adds value to the corpus”. Later, McEnery and Hardie (2012: 13)
also confirms the definition of the corpus annotation:

[...] it is important to note that, setting scale aside, corpus annotation is
largely the process of providing - in a systematic and accessible form -
those analyses which a linguist would, in all likelihood, carry out anyway
on whatever data they worked with..

As an theory that especially designed for discourse analysis, the RST allows us to
find various discourse elements by annotating the corpus. In this study, to reflect the
discourse differences between the Spanish and Chinese, we will annotate the
following discourse elements: (i) segmentation, (ii) CU, and (ii1) discourse structure.
This section reviews the already existed works related with segmentation annotation,
CU annotation and discourse structure.

3.1.1 Segmentation

With the development of the NLP community, many studies have established their
own segmentation criteria for different research purposes.

¢ RST-based discourse segmentation

Several corpora for different languages have established their own segmentation
criteria for different discourse analysis tasks under the RST: (i) for English, the RST
Discourse Treebank (Carlson, Marcu and Okurowski, 2001), the Discourse Relations
Reference Corpus (Taboada and Renkema, 2008), and the RST Signalling Corpus
(Das and Taboada, 2017); (ii) for German, the Potsdam Commentary Corpus (Stede
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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 Russian, the
Russian RST Treebank (Toldova et al., 2017); (vii) for Basque and Spanish, the RST
Basque-Spanish DELIB Treebank (Imaz and Iruskieta, 2017); and (viii) for Spanish,
Basque and English, the Multilingual RST Treebank (Iruskieta, da Cunha and
Taboada, 2015).

In addition, some available discourse segmentation systems based on RST exist.
For example: 1) for English (Tofiloski, Brooke and Taboada, 2009), ii) for Spanish (da
Cunha et al., 2012), iii) for Basque (Iruskieta and Zapirain, 2015), iv) for Brazilian
Portuguese (Pardo and Nunes, 2008; Cardoso, Pardo and Taboada, 2017), and (v) for
Brazilian Portuguese and Spanish (Maziero et al., 2011).

¢ Discourse segmentation for Chinese

Few works focus on the Chinese segmentation from the discourse level. The Penn
Chinese Treebank (Xue, 2005) is especially designed for Chinese discourse analysis
with the Penn Discourse TreeBank (PDTB) (Miltsakaki et al. 2004) style. In this work,
segmentation criteria are based on connectives and different types of conjunctions.
Moreover, Zhou and Xue (2012) describe a discourse annotation scheme for Chinese
and report on the preliminary results. In this work, following the PDTB-style
annotation guideline, they segment the Chinese sentences in the corpus to annotate the
explicit and implicit discourse relations.

Under RST, there are three works that utilize punctuation marks to elaborate
segmentation rules for Chinese (Yue, 2006; Qiu, 2010; Li, Feng and Zhou 2013).

There are three other 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.

¢ Discourse segmentation for Spanish

Several works focus on the segmentation for Spanish, as previously presented

before, the RST Spanish Treebank (da Cunha, Torres-Moreno and Sierra, 2011; da
Cunha et al., 2011), the Multilingual RST Treebank (Iruskieta, da Cunha and Taboada,
2015), and the RST Basque-Spanish DELIB Treebank.
In addition, some automatic segmentation systems also establish segmentation criteria
for Spanish. For instance, based on lexical and syntactic rules, by using RST, da
Cunha et al. (2012) develop the first system for Spanish segmentation. The Dizer 2.0
(Maziero et al., 2011) is an adaptable on-line discourse parser that can also be used
for Spanish segmentation.

3.1.2 CU Annotation

Under RST, for each segmented text, among the EDUs, there is an EDU called CU
that contains the key information of the text (Cao, da Cunha, and Iruskieta, 2016). CU
can be applied to different NLP studies, for example, automatic summarization,
development of intelligent systems and sentiment analysis (Iruskieta, Labaka and
Desiderato, 2016). Genre, domain and discourse structure determine the position of

24



the CU in a text; thus, by consulting the CU of the texts in the corpus, users can know
how to organize the information of texts in different genres and domains.

Figure 8 presents the CU of the annotated Spanish text in the corpus and Figure 9
shows the CU of its parallel annotated Chinese text.
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Figure 8. CU of the annotated Spanish text (CCICE3_ESP)
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Figure 9. CU of the annotated Chinese text (CCICE3 CHN)

Figure 8 shows that, for the annotated Spanish text, all the arrows are point to
EDU2, which means the content of “El Tesoro Publico vuelve hoy a los mercados
para intentar colocar entre 4.000 y 5.000 millones en una subasta de letras a 6 y 12
meses, segun consta en la pdgina web del organismo adscrito al Ministerio de
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Economia.'® is the main information of the Spanish text. In Figure 9, for the parallel
Chinese text, all the arrows are also point to the EDU2. Therefore, the main idea in
the Chinese text is “ju xibanya caizhengbu zai guanwang xianshi, gai jigou jiang zai
benzhouer paimai 6 zhi 12 yue daogide duangiguozhai, yuqi paimai 40 yi zhi 50 yi
ouyuan (F& VAL W BGTAEE WA AT HE B2, IVURPRAEA ] 4032 6 2 12
H BRI E 67, TR 32 40 122 50 [T, ).

Several studies focus on using CU with RST. For instance, the RST Basque
Treebank includes the CUs for each text. For example, Iruskieta, Diaz de Ilarraza and
Lersundi (2014) analyze how agreement regarding the CU affects agreement when
settling discourse structure.

Some automatic annotation systems are related to the CU research. A rule-based
system for detecting CUs in Basque scientific abstracts is created by Iruskieta et al.
(2015). Using machine learning-based techniques, Bengoetxea, Atutxa and Iruskieta
(2017) develop a new system that can automatically annotate the CUs in Basque
scientific abstracts'>. Additionally, another rule-based system for annotating main
ideas by Iruskieta, Labaka and Antonio (2016) has been designed for Brazilian
Portuguese argumentative answer texts and Basque scientific texts!é. The work that
newly released for detecting the CU for Spanish is the work of Bengoetxea and
Iruskieta (2018).

3.1.3 Discourse Structure Annotation

Several corpora for different languages have been annotated under RST, as following
shows:

(1) English

The best known-annotated RST corpus for English is RST Discourse Treebank
(Carlson, Marcu and Okurowski, 2001)!7. In total, 385 journalistic texts are selected.
The topics of the texts are culture, economy, editorials among others.

The Discourse Relations Reference Corpus (Taboada and Renkema, 2008)'® is
another RST Treebank for English. This corpus contains 65 texts. The genres of the
texts are journal articles, advocacy letter and review texts. The topics of the corpus are
economy, language, social service among others.

3 English literal translation: The Public Treasury returns today to the markets to try to place between 4,000 and

5,000 million in an auction of letters to 6 and 12 months, according to the web page of the organized ascribed

to the Ministry of Economy.

=

English literal translation: According to Spanish Ministry of Finance on official website of the agency publish
the notice shows, the agency will on this Tuesday be auctioned from June to December short-term treasury
bonds, expected auction 4 billion to 5 billion euros.

The CU detector for Basque can be tested at http://ixa2.si.ehu.es/CU-detector.

For  Brazilian Portuguese:  http://ixa2.si.ehu.es/CU-detector/ and for  Spanish:
http://ixa2.si.ehu.es/clarink/tools/ES-CU-detector/.

https://catalog.ldc.upenn.edu/LDC2002T07 [Last consulted: 10 of January of 2018]

http://www.sfu.ca/rst/06tools/discourse relations_corpus.html [Last consulted: 10 of

January of 2018]
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The RST Signalling Corpus (Das and Taboada, 2017)! is a corpus annotated for
signals of coherence relations for English. The original source of the corpus comes
from the RST Discourse Treebank. Based on the RST Discourse Treebank, authors
add relevant signalling information.

(i1) German

The corpus for German by using RST is the The Potsdam Commentary Corpus
(Stede and Neumann, 2014)*°. The corpus includes 220 German newspaper
commentaries with topic of politics. The corpus is extracted from the online
newspaper Mdrkische Allgemeine Zeitung and Tagesspiegel and contains 44,000
words.

(iii) Spanish

The corpus annotated that takes RST as framework for Spanish is The RST Spanish
Treebank (da Cunha, Torres-Moreno and Sierra, 2011; da Cunha et al., 2011)?!. The
corpus contains 267 texts and 52,746 words. The texts in this corpus are specialized
texts, such as scientific articles, conference papers, articles and reports in magazines.
The texts have been divided into 9 domains: astrophysics, earthquakes, engineering,
economy, linguistics, medicine, psychological and sexuality.

(iv) Basque

The RST discourse analysis for Basque is presented in The RST Basque Treebank
(Truskieta et al., 2013)%2. This corpus is a public corpus for Basque NLP tasks. It
includes abstracts from three specialized domains: medicine, terminology and science.
88 documents have been selected for the corpus.

(v) Portuguese

Two annotated corpus by using RST exist for Portuguese: The CorpusTCC (Pardo,
Nunes and Rino, 2008) and Rhetalho (Pardo and Seno, 2005)%3. The CorpusTCC is
built for the detection of linguistic patterns and indication of rhetorical relations. This
corpus contains 100 Brazilian Portuguese scientific texts with a total of 53,000 words.
The topics of the corpus are related to computer science. Rhetalho is a corpus
designed for parser evaluation and it consists of 40 texts, 20 from the computer
science domain and 20 from the online newspaper Folha de Sdo Paulo. The total
words of the corpus are around 5,000 words.

(vi) Russian

The Russian RST Treebank is designed for the Russian discourse analysis by
Toldova et al. (2017)%*. The corpus aims to annotate texts of four genres and domains:
science, popular science, news stories, and analytic journalism. Currently, 73
annotated texts are included in the corpus; most of the annotated texts are news stories.
44,685 tokens are included in the already annotated 73 texts.

http://catalog.ldc.upenn/LDC2015T10 [Last consulted: 10 of January of 2018]

20 http://angcl.ling.uni-potsdam.de/resources/pcc.html [Last consulted: 10 of January of 2018]

2l http://corpus.iingen.unam.mx/rst/citar.html [Last consulted: 10 of January of 2018]

22 http://ixa2.si.ehu.es/diskurtsoa/en/ [Last consulted: 10 of January of 2018]

2 http://www.icmc.usp.br/~taspardo/projects.htm [Last consulted: 10 of January of 2018]

24 https://github.com/nasedkinav/ rst_corpus_rus [Last consulted: 10 of January of 2018]
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(vii) Basque and Spanish

The RST Basque-Spanish DELIB Treebank (Imaz and Iruskieta, 2017)* is an
annotated bilingual RST corpus for Basque and Spanish. The corpus is an extended
version of RST Basque Treebank. 100 texts in Basque and their parallel Spanish texts
are included in this corpus. The corpus involves 8900 words for the Basque subcorpus
and 11166 words for the Spanish subcorpus.

(viii) English, Spanish and Basque

The trilingual RST corpus is The Multilingual RST Treebank (Iruskieta, da Cunha
and Taboada, 2015)?¢.The corpus includes 45 texts (15 texts for each language), with
the English subcorpus containing 5,706 words, the Spanish subcorpus containing
6,324 words and the Basque subcorpus containing 4,800 words. The main topic of this
corpus is terminology research.

Table 3 contains the information of each treebank, including the treebank
information of our study.

25 http://ixa2.si.ehu.es/diskurtsoa/rstfilo/index.php [Last consulted: 10 of January of 2018]

% http://ixa2.si.ehu.es/rst/ [Last consulted: 10 of January of 2018]
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N° of

Corpus Name Language texts Topics Genres
RST Discourse Treebank English 385 culture, economy, editorials journalistic texts
The Di Relati ) . . . j | articles, ad
© IscotIse felations English 65 journal articles, advocacy letter and review texts journal articies, acvocacy
Reference Corpus letter review texts
The RST Signalling Corpus English 385 culture, economy, editorials, etc. journalistic texts
The Potsd t . .
¢ Potsdam Commentary German 220 politics newspaper commentaries
Corpus
The RST Spanish Treebank Spanish 67 a‘strophysics, eaﬁhquakes, engin‘eering, econorgy, scientific arti<?les, conference
linguistics, medicine, psychological and sexuality papers, articles, reports
The RST Basque Treebank Basque 88 medicine, terminology and science abstracts
The CorpusTCC Portuguese 100 computer science scientific texts
Rhetalho Portuguese 40 computer science scientific paper and news
. " : .
The Russian RST Treebank Russian 73 science, popular szle'nce, ne.ws stories, and news stories
analytic journalism
The RST B -Spanish B d ) . .
eDELIBa;(rl:eebaE Ems Z?;fisi? 100 society and politics exercises
. English,
The Multilingual RST ng s . o
Spanish and | 45 terminology scientific abstracts
Treebank
Basque
. . . bstract
The RST Spanish-Chinese Spanish and 100 | terminology, language, culture, education, art, etc ;d\ferr"tlicse,trrrllz:tss’
Treebank?’ Chinese £y, Jarguags, ’ o ’
announcements

Table 3. Detailed information of each RST Treebank

27 The RST Spanish-Chinese Treebank is the name of our corpus. For the comparison between each RST treebank, we give a shallow information of our corpus here. Also the shallow

information will be given in the following section (Section 3.4). The detailed information of the corpus can be consulted in the next chapter (Chapter 4).
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3.2 Corpus-based Discourse Analysis for Spanish

The amount of discourse analysis research for Spanish under RST is still few. As we
presented in the previous section (Section 3.2), there are currently only three works
that build treebanks for Spanish using RST; one is The RST Spanish Treebank, the
others are The Multilingual Treebank and The RST Basque-Spanish DELIB
Treebank.

As mentioned before, the three corpora are accessible and free to the public. Users
can consult the texts, EDUs, and discourse relations of the corpora. Although each
study contains its own research purpose, the RST treebanks for Spanish are great
contributions for Spanish NLP researches.

3.3 Corpus-based Discourse Analysis for Chinese

One of the earlier Chinese discourse analysis is the Penn Chinese Discourse Treebank
(CDTB) (Xue et al., 2006), which follows The Penn Discourse Treebank (PDTB)
(Marcus, Santorini and Marcinkiewicz, 1993; Prasad et al., 2008) annotation criteria.
This corpus contains CTB-I and CTB-II%. The corpus can be used for different NLP
tasks, such as word segmentation information, part-of-speech (POS) information,
parsing information, and grammar extraction. Currently, the corpus is only partly
accessible. 3,007 text files can be consulted. The texts of this corpus are mainly taken
from newswire, magazine articles and government documents. The topics of the
corpus are various, such as general politics, culture, economy, travel, etc.

The Sinica Treebank is created by Huang et al. (2014)%. Its first version was
released in 1997. Currently, the Sinica Treebank has its third version and includes
61,087 trees (361,834 words). There are 1,000 tree structures open to the public for
academic research. This corpus has been tokenized and offers word segmentation
information, POS information, syntax information, and semantic information. The
Sinica Treebank uses the texts from Sinica Corpus (Chen et al., 1996). The genres of
the corpus are different, for instance, report, announcement, meeting record,
advertisment, etc. The topics of the texts are different, for instance, politics, traveling,
sports, society, etc.

The Discourse Treebank for Chinese is another project for Chinese discourse
analysis and was created by Zhou et al (2014)*°. They annotated explicit
intra-sentence discourse connectives, their corresponding arguments and senses for all
890 documents of the Chinese Treebank 5, by adopting the annotation scheme of
PDTB.

Regarding RST based Chinese discourse treebank, there are three related works so
far. Yue (2006) creates the Caijingpinglun Corpus (CJPL) under RST. The CJPL

28 Due to the statement of authors, CTB-I is released by LDC as Chinese Treebank Versions 1.0 and 2.0. CTB-II
is included in Chinese Treebank Version 3.0. In 2013, they publish the 8th version and name it as The
Chinese Discourse Treebank. More information can be consulted:
https://catalog.ldc.upenn.edu/LDC2013T21 [Last consulted: 06 of July of 2017]
http://rocling.iis.sinica.edu.tw/CKIP/engversion/treebank.htm [Last consulted: 06 of July
of 2017]

Though Zhou et al. (2014) declare that their Treebank is open to the public in their paper, we did not find it
after searching in the Internet. We wrote to them requesting the related information, but they have not sent a
response.
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corpus contains 40,000 Chinese financial news commentaries, and about 80 million
words. Yue (2006) annotates relations between sentences (inter-sentence) and within
a sentence (intra-sentence) to analyze the Chinese rhetorical structure. Qiu (2010)
annotates 10 Chinese news commentaries under RST to explore the characters of
Chinese discourse structure. The corpus contains 12,538 words. Additionally, as we
mentioned in the Section 3.1, Guo (2004) annotates the discourse structure for English,
Japanese and Chinese. The corpus consists of 18 editorials (six for each language)
from Los Angeles Times, Yomiuri Shimbun and Guangming Daily. However, some
limitations exist for the three works. Firstly, none of the works is available to the
public3!. Secondly, for three corpora, the source, the genre and the topic of the texts
are simple. Especially the work of Guo (2004), there is no infomation about the topics
of the corpus. The two aspects affect the quality of the discourse structure. A corpus
with a high quality for discourse analysis requires texts of different topics and genres
from different sources (Cao, da Cunha and Iruskieta, 2017). Thirdly, the authorization
of the texts. Authors donot mention if they have permission to use the texts for their
studies. For our work, we have asked for the permission of the usage of each text.
Fourthly, few texts have been annotated for Chinese discourse analysis. Although the
corpus of Yue (2006) selects 40,000 Chinese financial news commentaries, the author
only annotates 90 commentaries. The corpus of Guo (2004) contains 18 texts
meanwhile the corpus of Qiu (2010) contains 10 annotated texts. Lastly, none of the
works mention the evaluation of the annotation quality. Table 4 summarizes the
information of all the above mentioned Chinese discourse analysis. Our study is also
included in Table 4.

31 The work of Yue (2006), we wrote to her requesting the related information, but she have not sent a response.
For the work of Qiu (2010), we cannot find the contact information, neither the information of the supervisor.
For the work of Guo (2004), we cannot find any contact information either.
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N° of

Treebank Framework | annotated Genre Domain Parallel corpus | Accessible
texts
Penn Chinese ) . . .\
Discourse PDTB 3.007 newswire, magazine articles and | general politics, culture, No Ves
Treebank ’ government documents economy, travel, etc. (Chinese only)
The Sinica PDTB 61.087 report, announcement, meeting politics, traveling, No Yes
Treebank ’ record, advertisement, etc. sports, society, etc. (Chinese only)
The Discourse ) . . .
Treebank for PDTB 290 newswire, magazine articles and | general politics, culture, No No
Chinese government documents economy, travel, etc. (Chinese only)
Caijingpinglun ) . No
RST 90 financial news commentaries finance ) No
Corpus (Chinese only)
. i li N
Qiu (2010)® RST 10 news SEOTIOTIE, POTIEY: 0 No
society, etc. (Chinese only)
Yes
Guo (2004)3 RST 18 editorials not mentioned (English-Japanese No
-Chinese)
The RST ) terminology, 1 ,
. © . abstract, news, advertisements, CIIInOIOEY a.nguage Yes
Spanish-Chinese RST 100 culture, education, art, ) ) Yes
announcements (Spanish-Chinese)
Treebank etc.

32 The author does not give any name of the corpus.
33 The author does not give any name of the corpus.
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3.4 RST-based Comparative Studies

Thus far, there have not been many studies addressing contrastive discourse analysis
with RST and less between Spanish and Chinese. Within the few that exist, there exist
some comparative studies between Chinese and English that employ RST. Cui (1986)
presents some aspects regarding discourse relations between Chinese and English;
Kong (1998) compares Chinese and English business letters; Guy (2000, 2001)
compares Chinese and English journalistic news texts.

Other studies with RST examine pairs of languages such as Japanese and Spanish
(Kumpf, 1986; Marcu et al., 2000), Arabic and English (Mohamed and Omer, 1999),
French and English (Delin et al., 1996; Salkie and Oates, 1999), Dutch and English
(Abelen et al., 1993), Finnish and English (Sarjala, 1994), Spanish and Basque (da
Cunha and Iruskieta, 2010), Spanish and Chinese (Cao, da Cunha and Bel, 2016),
Spanish and Basque (Imaz and Iruskieta, 2017).

RST contrastive studies that use more than two languages are not common; those
that have include work on Portuguese-French-English (Scott, Delin and Hartley,
1998). In their work, a methodology has been presented for RST contrastive analysis
alongside the empirical cross-lingual results. Taking 18 editorials (6 or each
language), Guo (2014) detects the discourse similarities and differences between
English, Japanese and Chinese under RST, and gives some suggestions for language
teaching and learning between the three languages. Iruskieta, da Cunha and Taboada
(2015) use RST as theoretical framework to compare Basque, Spanish and English, so
as to create a new qualitative method for the comparison of rhetorical structures in
different languages and to specify why the rhetorical structure may be different in
translated texts4.

3.5 Language Learning Using Corpus-based Approach

Discourse information can benefit language learning between the language pair as, “it
has been demonstrated that discourse is a crucial aspect for L2%° learners of a
language, especially at more advanced level” (Neff-van Aertselaer, 2015: 255).
Corpus-based studies for different language pairs learning exist, including some
works on Spanish and Chinese. For example, we highlight the following corpus-based
language learning studies:

1) In order to help language learning and translation tasks between English and
Chinese, Qian (2005) created an English-Chinese parallel corpus with functions of
sentence search, calculation of words, search of texts and authors.

ii) To compare the similarities and differences between English and Chinese from
different aspects, such as aspect marking, temporal adverbials, passive construction,
among other interesting topics, Xiao and McEnery (2010) used the FLOB corpus
(Albert-Ludwigs, 2007)* and The Lancaster Corpus of Mandarin Chinese (LCMC)

3 http://ixa2.si.ehu.es/rst/ [Last consulted: 10 of January of 2018].

35 L2 means second language.

36 http://www.helsinki.fi/varieng/CoRD/corpora/FLOB/ [Last consulted: 27 of July of 2016].
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(McEnery and Xiao, 2004)*’, which is designed as a Chinese parallel corpus for
FLOB. The study offers a great amount of language information that is useful for
English-Chinese language learning, for instnce, lexical information, discourse
information, grammar analysis, etc.

iii) To compare both languages via different language activities, such as
exploration of language differences, comparative discourse analysis and semantic
analysis, Lavid, Arus and Zamorano (2010) developed a small online English-Spanish
parallel corpus. Then, based on the activity results, they give some linguistic
suggestions for English-Spanish teaching, which can also help English-Spanish
language learners to comprehend the language differences between both languages.

Meanwhile, corpus-based studies for Spanish-Chinese language learning are still
few:

1) Yao (2008) uses film dialogues to create an annotated corpus and compares
Spanish and Chinese discourse markers in order to give some suggestions for teaching
and learning Spanish and Chinese.

i1) Yang (2008) compares the discourse structure of proverbs between Spanish and
Chinese based on the novel Don Quijote in order to draw some conclusions for the
Spanish-Chinese translation works, and language teaching and learning tasks.

iii) Taking different newspapers and books as their research corpus, Chien (2012)
compares Spanish and Chinese conditional discourse markers to draw some
conclusions about the conditional discourse marker for foreign language teaching
between Spanish and Chinese.

iv) Wang (2013) uses Pedro Almodévar’s films La mala educacion and Volver as
their corpora to analyze how the subtitled Spanish discourse markers can be translated
into Chinese, so as to make a guideline for human translation and audiovisual
translation between the language pair.

v) Vargas-Urpi (2018) analyzes court interpreting from Chinese to Spanish based
on a recording of a criminal trial. The analysis focuses on examples of errors of
interpretation, speech style, and non-renditions, and can be useful for
Chinese-Spanish interpreting study.

The above mentioned works are great achievements that offer different approaches
for language learning. However, comparing to our work, none of them gives a
friendly environment to consult Spanish-Chinese parallel corpus based on annotated
discourse information, showing how foreign language learners can apply this
information to improve or learn languages.

Regarding the RST-based studies for language learning by using corpus, for
instance, for English and Chinese, by annotating Chinese students’ and native
speakers’ compositions of the same topic under RST, Zhang (2010) describes and
compares the rhetorical structure diagrams of these compositions from the perspective
of the amount, frequency and distribution of each relation to help teachers to explore
the deficiencies of Chinese students’ compositions. By using news texts on China
Daily and The New York Times, Fang (2008) explores the discourse features of
English that were expressed by Chinese native speakers by means of RST. The study

37 nttp://www.lancaster.ac.uk/fass/projects/corpus/LCMC/ [Last consulted: 27 of July of 2016].
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helps English foreign language learners acquire a better understanding of Chinese
style English. In order to help Chinese students’ argumentative writing in English, Li
and Liao (2015) take RST as their theoretical framework to explore the different
features within 60 English essays written by Chinese students. Aside from the
English-Chinese language pair, there is one work focuses on the language education
between Chinese and Korean and takes RST as its framework. Liang and Yang (2016)
use the spoken data of Korean students and Chinese native speakers to reveal the
differences in their use of causal and transitional markers, and analyse the typical
errors under RST. Finally, they give some suggestions for Korean-Chinese speaking
teaching. Cao, da Cunha and Bel (2016) annotate all the cases of the Spanish DM
aunque (‘although’) and their corresponding Chinese translations in The United
Nations Multilingual Corpus (UN). They analyze the translation strategies used in the
translation process and give some suggestions for how to translate this Spanish DM
into Chinese. Moreover, as we indicated in Section 3.2, the work of Guo (2014)
compares the discourse structure between English, Japanese and Chinese under RST
with foreign language teaching and learning purpose between the three languages.

Regarding the exercise generation aspect, some successful studies have been
applied to education using different approaches. For example, in order address the
challenge of automatically generating questions from reading materials for
educational practise and assessment, Heilman and Smith (2010) create a statistical
rule-based system to rank the output of a “wh-" question generation system. Under
the situation module, Chen, Aist and Mostow (2009) test the generality of their
question generation approach by extending the approach to informational text.
Moreover, discourse information has also been used in their study. Another approach
that can be used for question generation is the concept map. Olney, Graesser and
Person (2012) erase the gap between psychological theories of question asking and
computational models of question generation by computing conceptual graphs.

To our knowledge, our work is the first one to use RST for Spanish-Chinese
language education, and contains the question generation function.

3.6 Chapter Overview

In this chapter, we have introduced the related works. Firstly, we review the works
that are related with RST segmentation annotation, CU annotation and discourse
structure annotation. The segmentation has been applied to different languages, such
as English, Spanish, Basque, etc. To our knowledge, currently, the CU annotation are
only been used for Basque and Brazilian Portuguese. Discourse structure annotation
has been applied to develop different RST treebanks for different languages,
including language pairs. For the works of segmentation annotation and discourse
structure annotation, we detect the already existed works for Spanish and Chinese.
Additionally, under the discourse structure category, we conclude the related works
together with our works.

Then, we analyze the related discourse studies for Spanish and Chinese. Discourse
analysis for Spanish are still few. In contrast, there are several discourse studies for
Chinese by using different discourse theories (PDTB or RST). We have compared the
discourse studies that focus on the Chinese with our study. For the previous works
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who use RST for Chinese, each of them contains their own limitations, such as the
limitation of corpus size, the unclear explanation of annotation process, the hidden
evaluation results of annotation, etc. After, we extract the comparative studies for
different language pairs under RST. For example, English-Chinese, Spanish-Chinese,
Finnish -English, etc.

The works by using corpus-based approach for language learning are presented in
the fifth part of this chapter. In this section, we conclude the corpus-based approach
for different language pairs, English-Chinese, Spanish-Chinese and English-Spanish.
Besides, we analyze the studies that use corpus-based approach for language learning
in terms of RST. Our work is the first one that gives the complete discourse structure
of each text in the corpus to help the translation and language learning between the
Spanish and Chinese.
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Chapter 4
Methodology

In Chapter 4, we will explain how we carry out the study. Firstly, we will focus on the
development of the research corpus (Section 4.1). An analysis of the current existing
Spanish-Chinese parallel corpora will be carried out. Based on the analysis, we will
talk about what characters have been considered for the development corpus.
Moreover, we will show the corpus information such as the statistical information of
the corpus, the applications of the corpus. Secondly, each annotation step and the
corresponded evaluation methods will be introduced in the following sections:
discourse segmentation (Section 4.2), Central Unit (CU) (Section 4.3), and discourse
structure (Section 4.4). Thirdly, we will talk about the considerations to develop the
translation protocol that can help the Spanish-Chinese translation (Section 4.5). The
following part (Section 4.6) will explain the elaboration of the exercises for the
language learning between the two languages. Lastly, we will give an overview of this
chapter.

4.1 Corpus Compilation

The research corpus is one of the fundamental research steps for this study. In modern
linguistics, Leech defines the corpus as a body of naturally occurring language (1992:
116):

1t should be added that computer corpora are rarely haphazard collections of
textual material: They are generally assembled with particular purposes in
mind, and are often assembled to be (informally speaking) representative of
some language or text type.

Sinclair (1996) confirms Leech’s definition of the corpus, as indicates, a corpus is a
sorted collection of pieces of language to use be used as a sample of the language. In
addition, Aston and Burnard (1998) recognize the ‘linguistic criteria’ as an external
aspect for the selection of the texts to form a corpus. Thus, “a corpus is different from
a random collection of texts or an archive whose components are unlikely to have
been assembled with such goals in mind” (Aston and Burnard, 1998: 5). For
computational linguistic study, Wu (2014) considers corpus as a large electronic
library that provides a large amount of linguistic information.

There are many ways to define a corpus, McEnery, Xiao and Tono (2006: 5) argue
the common characters for a corpus are:

[...]but there is an increasing consensus that a corpus is a collection of (1)
machine-readable (2) authentic texts (including transcripts of spoken data)
which is (3) sampled to be (4) representative of a particular language or
language variety.
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As mentioned in Chapter 1, our studies is aims to create a Spanish-Chinese parallel
corpus to detect the discourse information for the language pair. Currently, there are
few parallel Spanish-Chinese corpora. Those corpora that already exist have their own
limitations for Spanish-Chinese discourse analysis. Therefore, we decided to develop
a new and more adequate Spanish-Chinese parallel corpus for our research. Our
corpus contains the essential qualities as a corpus-based approach research: (i)
machine readability (all the texts can be recognized by the computer), (ii) authenticity
(the sources of the corpus are from real academic organizations and events), and
(ii1) representativeness (a corpus especially designed for discourse analysis).

In this section, we will analyze the disadvantages of the already existing
Spanish-Chinese parallel corpora and set forth the detailed information of the new
constructed corpus.

4.1.1 Analysis of the Previous Spanish-Chinese Parallel Corpora

To our knowledge, the already existing parallel corpora are: (a) The Holy Bible
(Resnik, Olsen & Diab, 1999), (b) The United Nations Multilingual Corpus (UN)
(Rafalovitch and Dale, 2009) and (c) Sina Weibo Parallel Corpus (Wang et al., 2013).
As mentioned before, each corpus has its own limitations for Spanish-Chinese
discourse analysis. This subsection explains why they are not adequate for translation
and language learning purposes between Spanish and Chinese.

¢ The Holy Bible (Resnik, Olsen and Diab, 1999)

The Holy Bible contains 28,000 parallel sentences and around 800,000 tokens per
language (Costa-jussa, Henriquez and Banchs, 2012). The Holy Bible is not
appropriate for our purposes, due to the following constraints. First of all, the genre
and domain in The Holy Bible is only one, so any study based on that, and only that,
will be far from being general. Secondly, one author’s translation determines the same
discourse style in Bible and this fact could introduce bias in comparative discourse
analysis. Lastly, the texts in the Bible are very old and cannot represent the modern
language style.

¢ The United Nations Multilingual Corpus (UN) (Rafalovitch and Dale, 2009)

The texts of this corpus have been extracted from official documents of the UN. It
is available for the six official languages of the UN (English, Chinese, Spanish,
Russian, French, Arabic and German) and consists of around 300 million words for
each language. Compiled in March of 2010, this corpus consists of 463,406
documents and 80,931,645 sentences in total.

The original language of the official documents in the UN corpus is English. The
other texts are all translated from English, so the Spanish-Chinese parallel corpus is
actually made up of two parts. One is the translation between English and Spanish,
and the other is the translation between English and Chinese. These translated Spanish
and Chinese documents make up the UN Spanish-Chinese parallel corpus. Due to the
linguistic realizations (translation strategies), the rhetorical structure of the target
language could be modified, and would affect the coherence relations between the
clauses or sentences (Iruskieta, da Cunha & Taboada, 2015). In contrast, what we
want to show in our study is the discourse structure of each language and the relations
between discourse segments. Therefore, because it is not a direct translation corpus,
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we consider the UN Spanish-Chinese subcorpus inadequate to carry out a
Spanish-Chinese discourse comparative study.

¢ Sina Weibo Parallel Corpus (Wang et al., 2013)

The Sina Weibo Parallel Corpus is a multilingual corpus (Wang et al., 2013),
which is readily available. In this corpus, 2000 selected Chinese texts have been
translated into 9 languages (English, Spanish, French, Russia, Korean, German,
Arabic, Portuguese and Czech). The texts of this corpus are independent sentences
and are extracted from Weibo, which is similar to Twitter.

The main limitation of this corpus regarding discourse research is that the texts it
contains are only tweets. Thus, they are very short texts, and, so far, they do not
usually include complex discourse structures (such as, inter-sentential discourse
relations). Moreover, their discourse structures are not always expressed formally,
that is, by means of discourse markers. Regarding language learning, this corpus
could be useful for Spanish-Chinese speech learning (because it shows a non-formal
variety expression that can be useful for high skilled language learners); however, it is
not adequate for analyzing the formal variety of language, either for translation or for
second language learning purposes, since, in these contexts, discourse structure can be
much more complex, and discourse segments usually contain discourse markers or
signals.

4.1.2 Development of the Corpus

Since none of the already existing Spanish-Chinese corpora can be used either for a
discourse comparative study or for the analysis of the translation realization in
coherence relations, we have elaborated a new Spanish-Chinese parallel corpus. In
this section we will explain the main stages of corpus compilation.

Firstly, in order to build the corpus and avoid the limitations of the existing corpora,
we determined the main characteristics that the texts should include. These
characteristics are the following: (a) Texts with an equal translation process. This
means texts originally written in Spanish and translated into Chinese by natives or
vice versa. (b) Texts with different sizes: texts between 90 and 1,500 words. This
means that they are texts with a complex discourse structure. (c) Specialized texts.
This also means that they can have a complex discourse structure. (d) Texts from
different domains (to obtain a heterogeneous corpus). (e) Texts from different genres
(to obtain a heterogeneous corpus). (f) Texts from different sources (to obtain a
heterogeneous corpus). (d) Texts from different authors (to avoid bias).

Secondly, we searched for texts with these characteristics in different sources. To
obtain high translation quality and various rhetorical structures (that is, coherence
structure) in our corpus, we decided to use Spanish texts and their translations into
Chinese, done by Chinese translators.

In order to confirm that all the texts fulfilled this translation process, it was
necessary to contact the people in charge of the organizations that had published the
source documents and their translations.

Due to the limitation of the available sources and the specific characteristics that
we have determined, the amounts of texts that correspond with the required
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translation process are few. In total, 50 Spanish texts and their parallel Chinese texts
have been selected for our study.

The original sources of these texts are: (a) The International Conference of
Terminology (1997), (b) The Shanghai Miguel Cervantes Library, (c) The Chamber
of Commerce and Investment of China in Spain, (d) The Spanish Embassy in Beijing,
(e) The Spain-China Council Foundation, (f) The Confucius Institute Foundation in
Barcelona, (g) The Beijing Cervantes Institute and (h) The Granada Confucius
Institute.

Moreover, in order to guarantee the representativeness of our corpus, we have
selected different types of texts from several domains. We chose the following four
genres: (a) abstracts of research papers, (b) news, (c) advertisements and
(d) announcements. Table 5 shows the genre statistical information of the corpus.

Genre Source >
Texts Source

Target

Abstract of The International Conference
research paper 30 about Terminology (1997)

The Shanghai Miguel
Cervantes Library, The
Chamber of Commerce and
Investment of China in Spain,
The Spanish Embassy in
Beijing, The Confucius
Institute Foundation in

Barcelona Spanish >
The Shanghai Miguel
Cervantes Library, The
Spain-China Council
Foundation, The Beijing
Cervantes Institute, The
Granada Confucius Institute

News 30

Chinese

Advertisement 26

The Spain Embassy in Beijing,
Confucius Institute Foundation
in Barcelona, The Beijing
Cervantes Institute

Total 100

Table 5. Genre information of the corpus

Announcement 14

Furthermore, the texts have been divided into the following seven domains:
(a) terminology, (b) culture, (c) language, (d) economy, (e) education, (f) art and
(g) international affairs. Table 6 shows the domain statistical information of the
corpus.
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° of text
Domain N® of texts per Original source
language
. The International Conference about
Terminology 30 .
Terminology (1997)
The Shanghai Miguel Cervantes Library,
The Confucius Institute Foundation in
Culture 12 )
Barcelona, The Beijing Cervantes Institute,
The Granada Confucius Institute
The Shanghai Miguel Cervantes Library,
Laneuage 16 The Confucius Institute Foundation in
guag Barcelona, The Beijing Cervantes Institute,
The Granada Confucius Institute
The Chamber of Commerce and Investment
Economy 14 of Chinese in Spain, The Spain-China
Council Foundation
) The Confucius Institute Foundation in
Education 8 )
Barcelona, The Beijing Cervantes Institute
The Spain Embassy in Beijing, The Beijing
Art 10 .
Cervantes Institute
Th in E in Beijing, Th
International © Spa%n mb?lssy 0 eumg, . ©
) 10 Confucius Institute Foundation in
affairs
Barcelona
Total 100

Table 6. Domain information of the corpus

Thirdly, we have enriched the corpus with POS information for the Spanish
subcorpus by using Freeling (Carreras et al., 2004) and the Chinese subcorpus
automatically by using the Stanford parser (Levy & Manning, 2003).

Finally, we make our corpus available to the public (see Figure 10). The corpus can
be downloaded through: http://ixa2.si.ehu.es/rst/zh/index.php. Our corpus
is the first discourse based Spanish-Chinese parallel corpus whose resources are
available to the public.
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RST SPANISH-CHINESE TREEBANK

‘Mail: mikel.iruskieta@ehu.es Other Treebanks:

~ Multiling
RELATIONS RELATIONS IN TREES SEARCH SPANISH REFERENCES PRIVATE

- Basque
The RST Spanish-Chinese Treebank is a corpus of specialized texts in Spanish and their parallel texts in Chinese. All the texts are annotated manually with discourse relations under the theoretical framework
Rhetorical Structure Theory (RST) (Mann and Thompson, 1988). RSTTool (O'Donnell, 2000) is used to annotate this corpus. The annotation results are saved by rstWeb (Zeldes, 2016).
[Totally, 100 texts are included in this corpus. The genres of these texts are: (2) scientific abstract; (b) advertisement; (c) news and (d) announcement. The topies of the corpus are: (a) terminology; (b) culture; (c)
Jlanguage; (d) economy; (e) education; (f) art and (g) international affairs.
fin this website, you can find:

« The texts and a search tool to find any information of the corpus based on part of spesch (POS).
» The oceurrences of each discourse relation

+ Discourse structure of a text

* Linear segmentation of each text

[How to use this corpus in a correct way?
lIn order to use this corpus in an appropriate way, we appreciate you can cite the following references:

o Cao Shuyuan, Xue Nianwen, da Cunha Iria, Iruskieta Mikel, and Wang Chuan. 2017. Discourse Segmentation for Building a RST Chinese Treebank. In Proceedings of 6th Workshop “Recent Advances in RST
and Related Formalisms®, 73-81.

« Cao Shuyuan, da Cunha Iria, Iruskieta Mikel. 2017. Toward the Elaboration of a Spanish-Chinese Parallel Annotated Corpus. EPIC Series of Language and Linguistics, 2: 315-324.

« Cao Shuynan, da Cunha Iria, and Iruskieta Mikel. 2016. A Corpus-based Approach for Spanish-Chinese Langnage Learning. In Proceedings of the 3rd Workshop on Natural Language Processing Techniques
for Educational Applications (NLP-TEA3), 97-106.

Figure 10. The website of the RST Spanish-Chinese Treebank

4.2 Discourse Segmentation

Segmentation is a crucial step of discourse analysis since it can affect the result of the
relational discourse structure. In addition, discourse segmentation can be useful for
different NLP tasks such as the evaluation of automatic segmentation systems, and the
development of discourse parsers and automatic summarizers. In this section, we will
explain an overview of the related segmentation works based on discourse analysis.
Then, we will explain the segmentation criteria of this work; each segmentation
criterion will be presented with a Spanish-Chinese parallel example.

4.2.1 Elaboration of the Discourse Segmentation Criteria

In this work, we use the RSTTool (O’Donnell, 2000) to carry out the segmentation
work. By using the RSTTool, an entire text can be divided into various independent
EDUs. Figure 11 and Figure 12 include an example of a parallel-segmented
Spanish-Chinese text from the corpus.

A Spanish-Chinese bilingual expert and two Spanish experts are in charge of the
segmentation for the Spanish subcorpus. Meanwhile, the bilingual expert and a
Chinese expert carry out the segmentation task for the Chinese subcorpus. The
bilingual expert annotates all 100 texts; each of the Spanish experts annotates 25
Spanish texts. The Chinese expert annotates all the 50 Chinese texts.
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ece EEP ESP1.1s3
Toxt P FBlEbanE Siatistics RST File: |rs/shuyuan/Documents/PhD thesis/Segmentation annotation/GS segmentation/Spanish/EEP_ESP
Relations File:

Jhis spate CeplaySTne HispetTaL TGN ne USRI L Cany)

Modes
Link =
EmpresEmpres La empresa La empresa Aritex es una
Unlink a espafiola espafiola Aritex espafiola se ha empresa que
. Aritex colabora ha colaborado  encargado del trabaja en el
Collapse/Expand en fabricacién con la montaje de la sector
Actions ce1e Corporacion de caja centraldel aeronautico y
Aeronaves ala, la el dela
Add Span Comerciales de estructura que automocién, en
Add MuliNuc China sostiene la s los que
(COMAC) en la alas al fuselaje  colabora con
Add Schema fabricacion del del aparato. las empresas
C919, primer mas
S avion destacadas. La
Save PDX comercial empresa
= disefiado y cuenta con una
Print Canvas fabricado por planta en
Undo China. Shanghai.
Redo
Crientation

Figure 11. A parallel-segmented Spanish-Chinese text using RSTTool
(Spanish text)

et e EEP_CHN1.I...
RST File: -s/shuyuan/Documents/PhD thesis/Segmentation annotation/GS segmentation/Chinese/EEP_CHN

Text Structurer Relations Statistics
Relations File:
(

Modes
— FHFArtex B BHIFANEXA  ANexAa AR AitexAS &M HNEBHAS
Unlink AEB5C819 FS5PEFE EHNSMKER EMEARAER &fF.
. AREAMFEE (COMACIETE, HiESR. AL S,
Collapse/Expand FoE B57HMEEE
Actions EFC 919xR
EMaH ST
Add Span 2.
Add MultiNuc
Add Schema
Save PS
Save PDX

Print Canvas
Unde
Redo

Crientation

Figure 12. A parallel-segmented Spanish-Chinese text using RSTTool
(Chinese text)

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 category and verbs). We have not considered the
meaning (of any coherence relation between propositions) to segment EDUs to avoid
circularity in the annotation process. From 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?:

38 For all the annotation criteria, we give an example of each annotation criterion in the Appendix part. Detailed

information of each annotation criterion can be consulted there.
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Paragraphs and line breaks. In our study, a line break will be taken as an
independent EDU to segment the titles (and subtitles).

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

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

Other EDUs should have a main verb or an adjunct verb phrase®. This is a
basic segmentation criterion and segmentation criteria bellow should follow this rule.
Titles are considered as the exceptions, whether they contain a verb or not, titles are
always EDUs.

Discourse Marker (DM), verb and comma. If there is a DM at the beginning of a
sentence and, this sentence is divided into two parts by a comma (each one including
a verb), both parts are considered independent EDUs.

Semicolon plus adjunct verb phrase.

Parenthetical and dash. Only when a parenthetical unit does not modify a noun
neither an adjective and it includes a verb, it is an independent segment; if within the
parenthetical unit there are coordinated parts, the coordinated parts are also
segmented®.

Coordination and ellipsis with verbs. Coordinated clauses with verbs are
considered independent EDUs (even they include a null subject).

Relative, modifying and appositive clauses. Relative clauses, clauses that
modifies a noun or adjective or appositive clauses are not considered independent
EDUs.

Reported speech. In this study, we do not consider 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).

The segmentation information is available in the website. All the segmented texts
can be consulted from there, as Figure 13 and Figure 14 present.

3 In RST clauses (adverbial clauses) are considered EDUs, except for complement clauses (Mann and Thompson,
1988).
40 This criterion only exists in our work; the mentioned Chinese segmentation works have overlooked this

segmentation criterion.
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RELATIONS IN TREES SEARCH SPANISH

ICP_ESP1-GS.153 (13)
EDU Segment Tagger  Central
Unit
1 Presentacion institucional GS
2 El Instituto Cervantes es la institucién creada por Espafia en 1991 GS
3 para promover, ensefiar espafiol y difundir la cultura de Espafia y de los paises hispanohablantes. GS
r La sede central de la institucion se encuentra en Madrid y en Alcala de Henares (Madrid), ciudad de nacimiento del escritor Miguel de Cervantes. GS
5 El Instituto Cervantes estd presente en cinco continentes con 77 centros, entre los cuales destaca el Instituto Cervantes de Pekin, el primero en China. GS
6 Nuestra institucién también se encarga de: Gs
7 + Organizar los exéimenes para el Diploma de Espaiol como Lengua Extranjera (DELE), asi como de expedir certificados y diplomas oficiales para los participantes en nuestros Gs
cursos
8 « Organizar cursos de espafiol GS
9 « Organizar cursos de formacién para profesores de espaiiol G5
10 | Apoyara hispanistas en sus actividades Gs
11 « Estimular actividades culturales en colaboracién con otras organizaciones GS
12 El trabajo del Instituto Cervantes estd dirigido por representantes del mundo académico, eultural y literario del &mbito espaiiol e hispanocamericano. G5
13 En Pekin colabora con museos, galerias, teatros, editoriales y otras instituciones culturales chinas, asi como espafiolas y latinoamericanas. GS

Figure 13. A segmented text in the website (Spanish text)

RELATIONS IN TREES SEARCH SPANISH

ICP_CHN1-GS.rs3 (13)

EDU Segment Tagger Central Unit
1 Fhefea Gs
2 EREFREET 9915, GS
3 EEmrahREE. SIS R SRV RE R, GS
4 EREEENSTSE LSRR AN S SRR R R R SRR RS (SERAR) . GS
5  ERiEEERREHAICNES oS RAk, ItRERE RSkt hEEENy —, CERENE—FHk. | GS
6 B, ERiEERTRAGE: Gs
7 EREMEREATFATER R (DELE) , WERMEEAEIrs, iFH GS
8 IFREHREEE GS
9« FRENENCHERIRN IR GS
10 « HEHF S E S i E SR S GS
1 « SEMESERITED GS
12 ERRNF AT R ARESMTE AR, R, FRAORE SRS TIE. GS
13 IbRERRIFIRSEATE. B, HiRERTE. BYEF. T SMEMSTIHEARERSIS TSR, GS

Figure 14. A segmented text in the website (Chinese text)

Figure 13 and Figure 14 contain the example of the Spanish-Chinese texts. In
Figure 13, we can see that, the Spanish text has been segmented into 13 EDUs. As its
parallel text, the Chinese in Figure 14 also contains 13 EDUs.

4.2.2 Evaluation of Inter-annotator Agreement

For the segmentation annotation (both Spanish and Chinese parts), we use the Kappa
score to measure the agreement between the annotators in RST discourse
segmentation*!. Previous work has proved that Kappa can be used for segmentation
evaluation (Iruskieta, Diaz de Ilarraza and Lersundi 2015). Kappa calculates the
agreement between annotators as:

_P(A) = P(E)
1 - P(E)

41 We assign the Spanish-Chinese bilingual expert as the Annotator 1 (A1), the two Spanish speaking experts as
the Annotator 2 (A2) and the Chinese native speaking linguist as the Annotator 3 (A3).
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where (A) represents the current observed agreement, and P(E) represents chance
agreement. Kappa was calculated by considering titles, parentheses, and verbs, as
EDUs candidates.

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

4.3 CU Annotation

Under RST, for each segmented text, among the EDUs, there is an EDU called
Central Unit (CU) that contains the key information of the text (Cao, da Cunha, and
Iruskieta, 2016). CU can be applied to different NLP studies, for example, automatic
summarization, development of intelligent systems and sentiment analysis (Iruskieta,
Labaka and Desiderato, 2016). Genre, domain and discourse structure determine the
position of the CU in a text; thus, by consulting the CU of the texts in the corpus,
users can know how to organize the information of texts in different genres and
domains. A good translation of the main topic or CU is also fundamental for a MT
system (Cao, da Cunha and Iruskieta, 2016).

Figure 15 presents the CU of the annotate Spanish text in the corpus and Figure 16
shows the CU of its parallel annotate Chinese text.

Preparation ‘
/_7—_‘“
El Tesoro =G
intentara ‘ Elabaration
colocar hoy
hasta 5000 gk Enelmes de
millones en ‘ Elabaoration octubre el
una subasta Tesoro colocd
de letras € : 14.389
| Elaboration ‘ Elaboration millones en
PR T R 2=
El Tesoro El jueves. el En total, er‘r?iL;iEgrrwcr)as
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para intenitar N0 enite este _ una subasta  millones en
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Figure 15. CU of the annotate Spanish text (CCICE3_ESP)
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Figure 16. CU of the annotate Chinese text (CCICE3 CHN)

Figure 15 shows that, for the annotate Spanish text, all the arrows are point to
EDU2, which means the content of “El Tesoro Publico vuelve hoy a los mercados
para intentar colocar entre 4.000 y 5.000 millones en una subasta de letras a 6 y 12
meses, segun consta en la pagina web del organismo adscrito al Ministerio de
Economia.**” is the main information of the Spanish text. In Figure 16, for the parallel
Chinese text, all the arrows are also point to the EDU2. Therefore, the main idea in
the Chinese text is “ju xibanya caizhengbu zai guanwang xianshi, gai jigou jiang zai
benzhouer paimai 6 zhi 12 yue daoqide duangiguozhai, yuqi paimai 40 yi zhi 50 yi
ouyuan (J& VAL W BGTAEE WA AT HE B2, IHUR AR~ 6 £ 12
H R I E 6T, TR 32 40 122 50 [CBRIT. )P
4.3.1 Description of the CU Annotation Criteria

According to van Dijk (1980), language users are able to summarize discourses,
expressing the main topics of the summarized discourse. In this study, for each
segmented text, the annotators decide which EDUs represent the main idea of the text.
A Spanish-Chinese bilingual linguist and a Spanish linguist annotate the CUs for
all the Spanish texts. The bilingual linguist and a Chinese linguist selected the CUs
for all the Chinese texts. All the words (noun, verb, proper noun, preparation, pronoun,

42 English literal translation: The Public Treasury returns today to the markets to try to place between 4,000 and
5,000 million in an auction of letters to 6 and 12 months, according to the web page of the organized ascribed
to the Ministry of Economy.

43 English literal translation: According to Spanish Ministry of Finance on official website of the agency publish
the notice shows, the agency will on this Tuesday be auctioned from June to December short-term treasury

bonds, expected auction 4 billion to 5 billion euros.
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and conjunction) that can represent the CUs of a text have been annotated for both
Spanish and Chinese texts.

4.3.2 Evaluation of Inter-annotator Agreement

The evaluation of CUs using the Kappa score under RTS has been presented in two
works; one is Burstein et al. (2001) and another one is Iruskieta, Diaz de Ilarraza and
Lersundi (2014). Both works prove that the Kappa score can measure the agreement
of CU annotations under RST. In this work, we also use Kappa to evaluate the CU
annotation results.

4.4 Discourse Structure Annotation

Discourse structure annotation is one of the most difficult challenges for annotation
works (Hovy and Lavid, 2010). As Das, Taboada and Stede (2017: 11) indicate:

In rhetorical analysis, as in many other pragmatic annotation tasks, a
certain amount of disagreement is to be expected, and it is important to
distinguish true mistakes from legitimate disagreement due to different
possible interpretations of the structure and intention of a text.

In this study, we annotate the discourse structure of all the texts in the corpus.
4.4.1 Description of the Discourse Structure Annotation Criteria

Firstly, we select the discourse relations for this study. The discourse relations that we
use are in the following table (Table 7). In total, 26 relations have been selected in
this study. The 21 relations are N-S relations, and the other 5 relations are N-N
relations. The used relations are presented in the RST webpage**.

N-S N-N
Antithesis Background Conjunction
Cause Circumstance Contrast
Concession Condition Disjunction
Elaboration Enablement List
Evidence Evaluation Sequence
Interpretation Justify
Means Motivation
Otherwise Purpose
Preparation Restatement
Result Solutionhood
Summary

Table 7. Selected discourse relations for discourse annotation

Secondly, we annotate the discourse structure with the selected discourse relations.
A Spanish-Chinese bilingual linguist and a Spanish linguist annotate the discourse
structures for all the Spanish texts. The bilingual linguist and a Chinese linguist

4 http://www.sfu.ca/rst/0lintro/intro.html [Last consulted: 29 of December of 2017]
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annotate the discourse structures for all the Chinese texts. For the text annotation, we
follow the annotation guidelines proposed by Pardo (2005). First, we annotate the
relations within the segmented sentences (intra-sentence style); then, we identify the
relations between the sentences within a paragraph (inter-sentence style). Lastly, we
find the relations between paragraphs.

We use the RSTTool to finish the discourse annotation task. Figure 17 shows an
annotate Spanish text from the corpus with the RSTTool; meanwhile, Figure 18
presents its parallel annotate Chinese text.

Preparation ‘
e
Cursos de 1
preparacion ‘ Elaboration
al DELE
‘ Elaboration ‘ Elaboration
i e
Circumstance Elaboration ‘ Result Elaboration
T ol e
El Instituto ofrece los  Estos cursos, Todos los Por tanto, Ademds de  aprenderds
Cervantes.si mejores de 30 ¥ 60 profesores  nadie mejor  conocerla codl esla
endo la cursos de horas, se List son nativos v que ellos estruchra  mejor forma
institucion ~ preparacion  organizan Asimismo, se tienen para del mismo v de abordar
que crealos para los segin los 6 Means repasanlos  experiencia  ayudartea  los criterios  cadauna de
exdmenes  candidatos niveles e contenidos como aprobar tu de las tareas v
DELE. que desean  correspondie Enlos centrandose  gramaticales examinadore  examen. correccion, qué
obtener su  nfesalos§  mismos, los enlas 4 yléxicos que s DELE en esirategias
diploma. distintos alumnos se destrezas  comprende  Shanghai. pueden
exdmenes  familiarizan comunicativa el nivel resultarte
DELE (Al,  conlas s:lectra,  correspondie mas fitiles.
A2 Bl B2  ftareasde escriftira,  nte, segin el
c1 v (-32)_ " queconstael audicidny Plan
examen, expresion Curricular
oral. del Instituto
Cervantes.
Figure 17. The annotate Spanish text by using the RSTTool
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‘ Elaboration Elaboration
m /’_*—-H
Circumstance Elaboration Elaboration
N N P List
#ENDELE ZEFRiEEZ RESHN30 HAERY tlEFG BRTHRIRE MiFakl
FUEED RABEE N0 ‘ Enablement HANFE HELWRF BHS T SIS
Mg, OERFR BHFAT, # PR el HNFENWE EMDELE SEEST REHER
ACRIERN BERNS 5 BEERE Efxs 5, §F &4, H2A=8F
BEREMEE T TR%H Means EFXRHEZ  ER, BEaEZ FR8Rri R
FEAERE (AL A2 ___ K&, A EWBET 7,
£, BLB.Cl EREP, EPEIN pitmsD] i,
Hcy) . GEMEY RESHY EHENG
#Ethar BHERER  #H.  HEEHE
comy  AF, TARE.
e TiRE

Figure 18. The annotate Chinese text by using the RSTTool
From Figure 17, we can see that the Spanish texts has been annotated with

intra-sentence and inter-sentence styles. For example, we can see the intra-sentence
annotation style with EDU2 and EDU3. EDU2 and EDU3 are two parts of a complete
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sentence, and the relation between the EDUs are CIRCUMSTANCE. An example of
the inter-sentence annotation style can be seen with EDU8 and EDU9 where EDUS
and EDUO9 are two sentences that hold a LIST relation between them. As presented in
Figure 18, the parallel Chinese text is also being annotate with intra-sentence and
inter-sentence styles. Same as the Spanish annotate text, EDU2 and EDU3 in the
Chinese text are also two parts of a sentence and the discourse relation between the
two EDUs is CIRCUMSTANCE. EDUS8 and EDU9 are two sentences that contain a
LIST relation within them. In the Appendix part, for each selected relation, we will
give an example from the corpus and its English literal translation®.
All the annotated texts can be consulted in the website. We give the annotation
results as 3 forms: rs3, text and image. Figure 19 shows the how to consult the
annotated texts from the corpus?.

RELATIONS RELATIONS IN TREES EDUS SEARCH SEARCH SPANISH REFERENCES PRIVATE

Files (100)
1 BMCS_CHNi-GS.rsg |rs3 text image
2  BMCS_CHN2-GS.rs3 |rs3 text|image

BMCS CHN3-GS.s3 |rs3 text image

P ]

BMCS_CHMN4-GS.rs3 |rs3 text image
BMCS_CHN5-GS.rs3 |rs3 text image

o

BMCS ESP1-GS.rs3 rs3  text | image

BMCS_ESP2-GS.rsg rs3 | text | image

[ I |

BMCS_ESP3-GS.rs3 | rs3 text | image
9 BMCS_ESP4-GS.rs3 153 text |image
10 BMCS_ESP5-GS.rsg rs3  text | image
11 | CCICE_CHN1-GS.rs3 |rs3 | text |image
12 | CCICE_CHN2-GS.rs3 |rs3 text | image
13 CCICE_CHN3-GS.rs3 |rs3  text |image
14 CCICE CHN4-GS.rs3 |rs3 text | image
15 | CCICE_CHN5-GS.rs3 |rs3 | text |image

Figure 19. Corpus consultation with different ways

From Figure 19, we can see that, under the “RELATIONS IN TREES” column,
users can consult the annotated texts by 3 different options: rs3, text and image. In

addition, users can also consult each selected relation from the website (see Figure
20).

4 The explanations of the discourse relations are extracted from RST webpage, but all the examples are from the
research corpus. In addition, to show some inter-sentence relations, the segmentation may not follow the
segmentation criteria.

46 Due to the space limitation, Figure 21 shows parts of the website.

50



RELATIONS RELATIONS IN TREES SEARCH SPANISH REFERENCES

PRESENTATIONAL RELATIONS | SUBJECT MATTER RELATIONS | MULTINUCLEAR

preparation elaboration list
background* means* disjunction
Enablement and motibation circumstance joint*
enablement* solution-hood sequence
motivation Conditional subgroup contrast
Evidence and justify condition conjunction
evidenee otherwise® restatement-NN
justify unless =
Anthitesis and concession unconditional® fameant
anthitesis Ebaluation and interpretation

concession interpretation

restatement and summary evaluation

restatement® Cause subgroup

summary* cause

result

purpose

Figure 20. Consultation of each selected relations

In our website, as Figure 20 presents, under “RELATION”column, users can find
each selected relation independently. Under each relation, all the texts that contain the
corresponded relation can be found.

4.4.2 Evaluation of Inter-annotator Agreement

Currently, there are two evaluation methods to evaluate the RST discourse structure
annotation, one is a quantitative method created by Marcu (2000); and another
method is a qualitative method proposed by Iruskieta, da Cunha and Taboada (2015).

¢ Quantitative method

Although the quantitative method is the first method for RST annotation evaluation,
several works (van der Vliet, 2010; da Cunha and Iruskieta, 2010; Iruskieta, da Cunha
and Taboada, 2015) specify its limitations. The main limitations are:

1) Factor confliction. The evaluated discourse elements, nuclearity and relation, are
not independent of each other.

i1) Deficiencies in the descriptions. The description of comparison and weight
used for agreement in certain discourse relations still need to be improved. When the
annotators assign a relation that has an attachment point at different levels in a tree
structure, the relations that have a change of constituents cannot be compared by the
quantitative method (da Cunha and Iruskieta, 2010; Iruskieta, da Cunha, and Taboada,
2015).

Following da Cunha and Iruskieta (2010), Iruskieta, Diaz de Ilarraza and Lersundi
(2013), and Iruskieta, da Cunha and Taboada (2015), for measuring annotation
agreement, six factors must be considered: EDU and Span (segmentation), N-S
function (Nuclearity), attachment point, constituent and discourse relation (Relation).
Especially when comparing a parallel text, the quantitative cannot measure the
annotation agreement adequately.
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¢ Qualitative method

The qualitative evaluation method is a method created by Iruskieta, da Cunha and
Taboada (2015). This evaluation method quantifies linguistic data for rhetorical
structure and also shows linguistic features that affect rhetorical structure. This is the
first study that provides a rigorous qualitative methodology for comparing rhetorical
structures. This method measures the agreement in rhetorical relations based on the
following factors: constituent (C), attachment point (A) and the definition of relation
(R), and solves the limitations of quantitative evaluations.

Moreover, a qualitative description of agreement and disagreement can be provided
under this qualitative method by means of the types of agreement and sources of
disagreements. The types of agreements under this method are (Iruskieta, da Cunha
and Taboada, 2015: 276):

i) Agreement in relation, constituent, and attachment point (RCA).
ii) Agreement in relation and constituent (RC).

iii) Agreement in relation and attachment point (RA).

iv) Agreement only in relation (R).

The sources of disagreements are the following:

1) Disagreements of annotators (type A). The text doesnot contain the significant
linguistic differences; instead the annotators define the distinct relations. Seven
sources of such disagreements are included in their discussion (Iruskieta, da Cunha
and Taboada, 2015: 277):

v’ Different choice of in nuclearity entailed a N/N-N/S mix-up (N/N-N/S).

v’ Different choice in nuclearity entailed discrepancy in N/S relations
(N/S).

v’ Relation has the same constituent and attachment point, but not the
same relation label (#R).

v’ Relations chosen are similar in nature (Similar R).

v’ Relations with mismatched RST trees (Mismatch R).

v’ Relation is more specific than the other (Specificity).

v’ Different choice in attachment entailed a different relation (Attachment).

i) Disagreement of language (type of L). Because of the difference in the linguistic
form, the annotators assign distinct relations. Three sources of disagreements are
found under this case (Iruskieta, da Cunha and Taboada, 2015: 278):

v’ A relation is signed with a different discourse marker (Marker Change
or MC).

v' A different organization of constituent phrases is used, mostly from
non-finite verb phrase to finite verb structure (Clause Structure Change or
CSC).
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v' A change in unit level (phrase-clause-sentence) is done (Unit Shift or
US).

Comparing to the quantitative evaluation method, the qualitative evaluation method
describes the annotation agreement in a more detailed way. Additionally, the
qualitative method can explain the causes of discourse differences in texts written in
different languages; therefore, we adopt this method for the annotation evaluation.

4.5 Elaboration of a Spanish-Chinese Discourse Recommendation Protocol

for Translators

Once the annotation part is finished, we start to elaborate the translation protocol with
recommendations that can help the translation between Spanish and Chinese. The
recommendations in this protocol can be useful for Spanish and Chinese translation.

4.5.1 RS-tree Comparison

By using the qualitative method, we analyze the discourse elements of nuclearity (N),
relation (R), constituent (C) and attachment point (A). We use the F-measure to
measure the agreement of the annotated discourse elements. Then, we conclude the
similarities and differences by counting the number of appearances.

4.5.2 Translation Strategies

The recommendations of the protocol are elaborated based on the comparison of the
annotation results. The translation strategies detected by using the qualitative method
are the principal aspects included in the translation protocol. The translation strategies
are mentioned in Section 4.4.247:

(i) Marker change. Different DMs are assigned for the same relation.

(Ex.1).

Spanish: [Es mas, desde cualquier lugar los términos son recopilados,
comentados y ponderados;]on [de ahi, por ejemplo, los apartados que
encontrados en muchos Webs en que se difunden glosarios de términos sobre
Internet o en que se exponen propuestas denominativas que los usuarios pueden
incluso votar.]10s-EVIDENCE

English: [Furthermore, terms can be compiled, discussed and assessed
anywhere:]on [many Web sites can be found which give glossaries of Internet
terms or propose names and even invite users to vote on them.]10s-ELABORATION

In Example 1, we can see that the Spanish passage contains a DM “de ahi”
(‘hence’) does not have its English translation in the English passage. This why there
is a EVIDENCE relation in the Spanish passage meanwhile the relation in English is
ELABORATION.

47 1In this section, for each translation strategy, we will give a Spanish-English parallel example cited from the
work of Irusksieta, da Cunha and Taboda (2015). The cases that contain these mentioned translation strategies

in our corpus will be presented in the protocol part.
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(i1) Clause Structure Change. A non-finite verb phrase is changed to finite verb
structure.

(Ex.2).

Spanish: [Todos estos factores, ademas de provocar un aumento cuantitativo de
la terminologia especializada, han implicado una ampliacion de la perspectiva del
trabajo en terminologia, }en {que si bien la ha enriquecido, al mismo tiempo ha
puesto en cuestion algunos de sus conceptos basicos (...)]7-11S-ELABORATION
English: [ All these factors lead to an increase in the number of specialist terms
which enrich terminology]en-conTrasT [but also call into question some of its
basic concepts (...)]7N-CONTRAST

From the above example we can see that, the discourse relations in Spanish and
English are different. This is because there is a verb in the coordination clause (‘but’)
in English, but not in Spanish. This is why there is a ELABORATION relation in
Spanish meanwhile the relation in English is CONTRAST.

(ii1) Unit shift. There is a change in the unit level.

(Ex.3).

Spanish: [En esta communicacion, apartir de la experiencia en trabajos de
normalizacion de terminologia catalana, se plantearia la necesidad social de la
normalizacidn terminologica, |ni2-List [s€ comentaria algunas de las dificultades
con que se enfrenta y se apuntard ideas para su enfoque dentro de la sociedad
actual.]N13-14-LisT

English: [ This paper looks, on the basis of experience in the standardisation of
terminology in Catalan, at the social need for standardisation of terminology, [n12
[Some of the difficulties faced will be discussed, and ideas will be given for
approaching this field in present day society.]s13-14-ELABORATION

In the original text in Spanish, we can see that there is a comma between two EDUs,
whereas there is a period between two EDUs in English. The different punctuations
cause the different relations.

4.5.3 Elaboration of Recommendations

Regarding the order of the recommendations in the protocol, recommendations are
grouped in three parts, based on the translation strategies mentioned in Section 4.4.2.
Besides, in each of these three groups, the recommendations related to the same
discourse relation (for instance, LIST, CONJUNCTION, or RESULT) are grouped
together. Finally, the list of recommendations related to the same discourse relation
starts with the recommendation that contains discourse relation change between
Spanish and Chinese.

All the recommendations include the following four discourse aspects: (i) DMs, (i)
Discourse relations, (iii) Relation types, and (iv) EDUs order. In addition, some
recommendations included in the groups Unit shift and Others also contain other
aspect called Punctuation marks.
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4.6 Applications of Results for Spanish-Chinese Language Learning Tasks

Another objective of this study is to create the tasks that can serve for the
Spanish-Chinese language learning. In this section, we will describe how we design
the tasks (a Spanish-Chinese generation system) based on the previous annotation
results.

4.6.1 Annotation of DMs

The main idea of the creation of the task is to create a question-answering exercise
generation with multichoice. The discourse element that we select is the discourse
markers. Based on the discourse structure annotation, we annotate the DMs manually
for both Spanish subcorpora and Chinese subcorpora.

4.6.2 General Information for Exercise Elaboration

For the Spanish language exercise, we use encoding to generate the texts
automatically by removing the annotated DMs. The system erases the annotated
Spanish DMs, and for each erased DM, the system gives the multi choices. When the
student finishes the exercise, the system can grade the exercises.

Same as the Spanish part, we make a small program to take our all the discourse
markers. However, the exercise design is different from Spanish language exercise.
The system erases all the annotated DMs, and gives the unordered DMs to let the
student to choose the corresponded one for each blank.

4.6.3 Exercise Evaluation for Spanish and Chinese

For the automatic generation program we make, we use Kappa to evaluate the
correctness of our programming. Kappa gives the agreement of annotation as follows:

_P(A) —P(E)
~ 1-P(E)

where P(A) represents the actual observed agreement, and P(E) represents chance
agreement.

4.7 Chapter Overview

In this chapter, firstly, we explain the methodology of the study. We elaborate the
four steps to carry out the study: (i) corpus construction, (ii) segmentation annotation,
(ii1)) CU annotation, (iv) discourse structure annotation, (v) development of the
translation protocol, and (vi) creation of language tasks for Spanish-Chinese language
learning.

At the current stage, there is no Spanish-Chinese parallel corpus that is adequate
for discourse analysis; our corpus is the first one that especially designed for
discourse analysis. Moreover, this corpus is available to the scientific community.
Based on the framework, we establish some criteria for the discourse segmentation,
which is the crucial step for the rest annotation step, especially for the discourse
structure quality. The central unit (CU) is the third step of the methodology. We have
extracted the key information of all the texts in the corpus. Lastly, with the selected
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relations, we annotate all the corpus with intra-sentence style and inter-sentence style.

In considering of the corpus, we explain the limitations of the already existed
Spanish-Chinese parallel corpora and develop a new parallel corpus. We present the
detailed information of the sources, genre and topics of our corpus. For each
annotation step, we list the annotation criteria and their corresponded evaluate
methods for the inter-annotation agreement.

Regarding the two objectives of this study, creation of the translation protocol and
language tasks for language learning, we outline the process of how to get the goal of
the each objective. The translation protocol contains recommendations are grouped by
the translation strategies, which are produced by the qualitative comparison of the
annotation results. The recommendations are related with DMs, discourse relations,
type of relations and order of EDUs. Moreover, the recommendations of some cases
also contains the information of the change of punctuation. Each recommendation has
been given a real case for the corpus. Our protocol is the first one that supports the
Spanish-Chinese translation with RST.

To achieve the goal for the Spanish-Chinese language learning, we annotate all the
DMs for both Spanish subcorpus and Chinese subcorpus. By using encoding, we
erase all the annotated DMs and offer different choices for students. At the moment,
the system can also grade for the Spanish language exercise. To our knowledge, our
system is the first one to help the Spanish-Chinese language learning with RST.
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Chapter 5

Evaluation and Analysis

In this chapter, we explain the annotation evaluation for each annotation part. In
addition, we provide an analysis for each evaluation results. In section 5.1, we
evaluate the segmentation annotation by calculating the accuracy using the Kappa
measure. We also explore the causes of our annotation disagreement. In section 5.2,
we evaluate the CU annotation agreement, again using the Kappa measure. We also
provide a qualitative analysis of the annotation disagreement in this section. In section
5.3, we evaluate the reliability of the discourse relation annotation by using
F-measurement following a newly created qualitative analysis by Iruskieta, da Cunha
and Taboada (2015). We evaluate the agreement of the following aspects: Nuclearity
(N), Relation (R), Composition (C), and Attachment (A). Lastly, we summarize the
chapter information (Section 5.4).

5.1 Discourse Segmentation

In this section, we explain the evaluation results of the segmentation annotation
agreement between the annotators for both the Spanish subcorpus and the Chinese
subcorpus. An analysis of the segmentation disagreement between the annotators will
also be provided.

5.1.1 Segmentation

As mentioned previously in the methodology chapter, for the segmentation
annotation of the Spanish subcorpus, we invited the two Spanish native speaking
experts (25 texts for each) and a Spanish-Chinese bilingual expert (all 50 texts) to
segment the Spanish texts. For the Chinese subcorpus, the Spanish-Chinese bilingual
expert and another Chinese native speaking linguist (50 texts for each) are in charge
of the segmentation of the Chinese texts*®. For both the Spanish and Chinese parts, we
use the Kappa score to measure the agreement between two annotators in RST
discourse segmentation. Table 8 includes the statistics used to measure the agreement
between the annotators for the Spanish part while Table 9 contains the evaluation
results for Chinese part.

Annotator A2 Total
Yes No
Al Yes 715 31 746
No 142 3833 3975
Total 857 3864 4721

Table 8. Segmentation cross tabulation of the Spanish subcorpus

48 We assign the Spanish-Chinese bilingual expert as the Annotator 1 (A1), the two Spanish speaking experts as
the Annotator 2 (A2) and the Chinese native speaking linguist as the Annotator 3 (A3).
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Annotator A3 Total
Yes No
Al Yes 765 101 866
No 204 1888 2092
Total 969 1989 2958

Table 9. Segmentation cross tabulation of the Chinese subcorpus

Table 10 and Table 11 include the Kappa agreement results regarding each part of
both Spanish and Chinese parts.

Corpus Source Kappa Agreement
ICT 0.895
SMCL 0.945
CCICS 0.855
SEB 0.786
SCCF 0.828
CIFB 0.716
BCI 0.863
GCI 0.873
Total 0.87

Table 10. K results regarding each part of the corpus (Spanish subcorpus)

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 11. K results regarding each part of the corpus (Chinese subcorpus)

Table 10 shows the Kappa agreement results of each part in the Spanish subcorpus.
The highest agreement result between the annotators is 0.945; the lowest result is
0.716. The final K result of the Spanish subcorpus is 0.87, which means the
preliminary segmentation between the annotators for the Spanish texts is almost
perfect. Table 11 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
preliminary segmentation criteria is reliable for Chinese.
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5.1.2 Discussion of Segmentation Results

After obtaining the segmentation evaluation results, we analyze the disagreement
sources between the annotators to establish the gold standard segmentation for our
corpus. The following cases present the segmentation errors and include an example
of the final segmentation decision of the Spanish subcorpus:

o Title

(Ex.1) Text name: BMCS5

Al: [ * ;Hola, amigos! Curso