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Abstract

This research presents a new rule-based Syntaatiglification system for the Spanish
language. The system basically consists of sgiittomplex sentences into several simple ones
preserving its original meaning. It is envisionedhte a preprocessing tool for other Natural
Language Processing applications such as Text Stmatian, Information Extraction, Parsing
and Machine Translation. This research includes omparison between direct Machine
Translation and Machine Translation using the SytiteSimplification prior to the translation.
According to the evaluation, the application of thgtactic rules proposed clearly improves
Machine Translation from Spanish to far target leages such as Korean and Chinese.

A parallel corpus of Spanish original and simptftexts has been manually built for this
research. The corpus has been validated by napaeish speakers. The results extracted from
the validation suggest that the meaning of theimagand simplified sentences is preserved
without damaging its grammaticality. In additiom axperiment was carried out among two
groups of Spanish learners comparing their readimgprehension of original and simplified
texts. Their answers show a null correlation betwamplification and text comprehension.

The automatic Syntactic Simplification system hl® deen intrinsically evaluated on
the simplification of complex sentences containiwg conjugated verbs. The results are quite

promising as more than 90% of the evaluated seesenwere positively handled by the system.

Keywords: Text Simplification, Syntactic Simplification, Nafl Language Processing,

Spanish, Machine Translation.



Resumen

Esta investigacion presenta un nuevo sistema depliBaacion Sintactica para el
espafiol. El sistema consiste basicamente en divithr oracién compleja en varias simples
preservando el significado original. El sisteméaealesarrollado con el objetivo de servir como
preprocesador de otras aplicaciones del Procestmileh Lenguaje Natural como el Resumen
Automatico de Textos, la Extraccion de Informaciéh,Analisis Sintactico o la Traduccion
Automatica. Segun las evaluaciones llevadas a embesta investigacion, la Simplificacién
Sintactica propuesta mejora la traduccion automatiel espafiol a lenguas lejanas como el
coreano o el chino.

Asimismo, se ha construido un corpus paralelo edpegpafiol simplificado para esta
investigacion. El corpus ha sido después validana@pparioles nativos. Los resultados extraidos
de la validacién sugieren que el significado dedeaciones originales y las simplificadas es
practicamente idéntico. Ademas, se ha llevado @ aaf experimento entre dos grupos
estudiantes de espafiol para comparar su compiestona de textos originales y simplificados.
Sus respuestas muestran una nula correlaciénlardimaplificacion y la comprension de textos.

El sistema automatico de Simplificacion Sintactipze ha sido desarrollado en esta
investigacion ha sido también evaluado intrinsecanesn la simplificacion de oraciones
complejas con dos verbos conjugados. Los resultsaioprometedores ya que mas del 90% de

las oraciones evaluadas fueron positivamente dicgalias por el sistema.
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Résumeé

Ce travail présente un nouveau systéme de Singilfic Syntactique pour la langue
espagnole. Le systéme, basé en régles, essayeiskr dies phrases complexes en d’autres plus
simples mais en conservant le sens de la phragmald. Le systéme est développé en tant
qgu'outil de pretraitement pour d'autres applicasiotu Traitement Automatique de Langues
comme le résumé automatique de textes, I'extraatiorformation, I'analyse syntactique ou la
traduction automatique. Les résultats montrent GueSimplification Syntactique proposée
améliore la traduction automatique de I'espagnos des langues trés éloignées comme le coréen
ou le chinois.

Un corpus paralléle simplifié espagnol-espagnaléacénstruit pour cette recherche. Ce
corpus a été validé pour des espagnols natifs.nSel® résultats obtenus a partir de cette
validation, la signification des phrases originatsg préservée aprés la simplification. Cette
recherche a également envisagé une étude avectuldianés d’espagnol pour comparer la
compréhension des textes originaux et simplifi€s téponses des étudiants présentent une nulle
corrélation entre la simplification et la comprésien.

Un systéeme automatique de Simplification Syntaetiquété aussi développé et évalué
concernant des phrases complexes de deux verbpgyeés. Les résultats sont encourageants

puisque plus de 90% des phrases évaluées ontgilifigies d'une fagon positive par le systéme.
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1. Introduction

“Text Simplification is a Natural Language Processitask that aims to rewrite
sentences to reduce their syntactic or lexical demfy while preserving their meaning”

(Siddharthan 2002: 1)

Text Simplification (TS) is a Natural Language Ryssing (NLP) task consisting
of reducing the complexity of a sentence in ordermiake it simpler, but without
changing the general meaning of it. Depending erptirpose of the simplification, there
are two main types: Lexical Simplification (LS) aBgntactic Simplification (SS). This
research focuses on the syntactic level. The styataanplifications considered are
basically based on splitting a complex sentence sgveral simpler ones without
damaging its original meaning.

The motivations for Text Simplification are baslgalivided in two main groups.
The first one is the one which uses TS in ordemtike a text accessible for certain
people with problems in reading complex structufaaongst these people, we can find
language learners and people suffering some kindngfuage disability such as aphasia.
People suffering this disorder become unable td esal understand some structures and
TS attempts to modify the text so that complex citmes disappear. This research
includes an evaluation of the system regardingdphication but, more specifically, for
foreigners learning Spanish.

The second main group within TS includes the systaiming to improve other
NLP applications. The rules from this group differsome way from the rules proposed
to make a text more understandable for certainggamf the population. Even though
there is an evaluation within language learnerbiged in this research, the SS proposed

in this thesis is mainly enviosoned to be used gsearocessing tool for other NLP



applications. The applications which may be imptb¥eom this approach are Text

Summarization, Information Extraction, parsing cadfiine Translation (MT):

-Text Summarization: The idea for the TS in Text Summarization is eéduce
the information extracted by each sentence, keepisgthe relevant one. Since Text
Summarization is sometimes based on the informa&tracted from different sentences,
having the information better divided in sentengeght be extremely useful for the task
(Chandrasekar et al., 1996; Siddharthan, 2002).

-Information Extraction : As far as Information Extraction is concerned,
automatic systems usually work better when the dexity of a sentence is low. They
are usually based on some kind of automatic parsermder to extract the relevant
information. Example (1) shows how TS may help estdifferent types of information

inside a complex sentence into several simpleesees.

(1) a. Obama, who was born in Hawai, is curhgtite US president.
(One sentence, two statements)

b. — Obama was born in Hawai. (One sentence, one statement)
— Obama is currently the US president. (One sentence, one statement)

-Parsing: The goal of TS in parsing is due to the improvetred performance if
given a short sentence as input (Siddharthan, 20@2ger sentences give more cases of
ambiguity, so that TS aims to reduce the lengthhef sentences while preserving the

meaning as much as possible.

-Machine Translation: It will be the NLP application evaluated on thésearch.
The possible benefits of using TS for Machine Tiatien will be explained in more
detail in the next Subchapter.



1.1 Text Simplification for Machine Translation

One of the evaluations of the SS system carriedoouthis research will be
extrinsic and it will be done regarding the impnment of some MT systems taking
Spanish as source language. The target langudgasitdo account in this research will
be Chinese and Korean. The distant languages @si®panish and either Chinese or
Korean) and long sentences are nowadays two ah#ie drawbacks of MT, so it would
be quite useful to have a tool improving current B{/stems on this matter regardless of
the target language. It will be especially releveantMT systems which are not largely
developed, as we can observe in Example (2), w8peamish-Korean Google Translate

has been used as MT system.

(2) a. La policia, que ultimamente ha sido duramente cada, ha detenido a dos
secuestradores.
[Police forces, who have been very criticized lgtblve arrested two kidnappers]

Google Translate: FHA] & v TS wolght) A2 F JxHS A EF)
[Somebody (unknown) has been heavily cnhuzeéliapollce have arrested two
kidnappers.]

b. — La policia altimamente ha sido duramente critead

Google TranslateZd 22 F-13 7] Z & v S wrol it}
[Pollce have been heavily criticized lately.]

— La policia ha detenido a dos secuestradores.

Google Translated 22 + 3 x-S 7 A 3lt}. [Police have arrested two kidnappers.]

The output sentence given by direct MT is not qgitemmatical in the Korean
language and there are several issued damagingriieal meaning of the Spanish
sentences. The output sentences obtained by uSini& to the Google Translate are

grammatical and accurate translations from thdarmalgspanish sentence.



SS is therefore used in order to solve some oMhgroblems handling complex
sentences. Firstly, as we have seen in the precioaster, parsing could be benefited by
this SS system. Since parsing is usually an esgeatl to preprocess an input sentence,
especially for rule-based MT approaches, the MTesyswould be directly improved.
Secondly, Rule-based MT systems tend to backfirenvthe complexity of a given
sentence is quite high and work better when thisyptexity is low. Therefore a
preprocessing tool to reduce the complexity of rdes'ce such us a SS system could be
quite appropriate. The split of the given senteinte several simple ones may lead to a
better performance of these MT systems.

As far as Statistical Machine Translation (SMT)c@ncerned, the length of a
sentence is inversely proportional to the accudcthe system. This is not only due to
the increasing number of possible alignments ig lsentences, but also to the reliability
of the language model, which mainly relies on naggdound on a monolingual text. The
combination of these two factors makes a SMT sy&terguite more reliable in short and
medium size sentences.

Last but not least, it is important to notice tB& is carried out just on the source
language no matter the target language. This kindh@nolingual approach is quite
requested nowadays because of a purely mathemasaabn. The total number of
language pairs (and consequently the MT systente tdeveloped) is much larger than
the total number of languages in the world, as ae appreciate in the Table 1. The
difference is from orden?, beingn the total number of languages. That is the reagon
the MT tasks tend to be divided as much as possibte focus on source and target
language separately, i.e., monolingual tasks arapatationally less expensive than
working on specific MT systems directly.

Table 1: Relation between number of languages amgliage pairs

Number of languages N n
Number of language pairs n*(n-1) /2 G)n
Number of MT systems n*(n-1) O7n

4



Monolingual tasks other than using a reliable laggumodel could be applied on
the target language too. If necessary, specifigetalanguage models could be used to
improve the fluency of simplified sentences tratistes, which will be often split
sentences from the original one. This could be don@acking the information of the
group of output sentences produced by the simatiba into a single complex one,

taking the inverse way of the SS carried out indherce language.

1.2 Plan and goals of the project

This project aims to create an automatic syntasitiplification system which is
envisioned to be used as a preprocessing tooltfmr dNLP applications. The research
includes a first version of this automatic systemthe Spanish language which applies
on sentences with two conjugated verbs at thisest&y conjugated verbs, we are
referring to the verbs on the Spanish languagetwhézd a subject to be completed.

To fulfill this goal, a small parallel corpus of &psh original and simplified
sentences is also provided. This corpus has beeriaped by following all the desirable
rules for the simplification. The corpus will beefisl in order to be used as an analysis
tool prior to the creation of an automatic systdtnhas also been used for several
evaluation tasks in this research. Simplified seces have been used as Gold Standard
for the SS system and as reference to evaluateethefits of this approach.

This project, apart from the main goal of improveagAT system, will also study
the effect of simplification on foreigners learniBganish. This extrinsic evaluation will
therefore concern to the readability and possiigrovements on the understanding of a
text by this part of the population which do notvéaa perfect domination of the

language. An experiment has been carried out witbrinediate and advance Spanish



learners in order to find out whether this approadikes the text more accessible to
certain ranges of the population or not.

To conclude with, this research will have as maurppse to evaluate the
improvements of a MT system by using this SS apgrodhe way to implement it and
some preliminary thoughts about the improvemernthefMT system have already been
explained in the previous Subchapter. It will alse evaluated taking the Spanish
language as the source language and far languagtdse gdarget language. The target

languages considered in this research will be Koeeal Chinese.

1.3 Research outline

This project is organized in seven chapters. Chdshows previous researches
related to Text Simplification and Machine Translat Subchapter 2.1 includes the first
researches about TS and Subchapter 2.2 shows amtamipstate of the art TS system
developed by Siddharthan. Some corpus-based TSoagpmd are commented on
whereas Subchapter 2.4 focuses on TS for the Spkamguage. Finally, Subchapter 2.5
treats some problems of MT and Subchapter 2.6 shevks improving MT by using
controlled languages.

Chapter 3 explains the methodology followed aldng tesearch including details
of the SS splitting rules considered (Subchaptgy &xd the final decisions taken at the
last stage of the simplification, the regeneraffdabchapter 3.2).

Chapter 4 introduces the Spanish parallel corpusrigfinal and syntactically
simplified sentences created by following the rudeplained in Chapter 3 (Subchapter
4.1) and its validation (Subchapter 4.2).

Chapter 5 shows the development and architecfutre@utomatic SS system by

applying the rules presented in the methodologig dlivided in three stages: the analysis



stage (Subchapter 5.1), the transformation stagbcf@&pter 5.2) and the regeneration
stage (Subchaper 5.3).

Chapter 6 includes both the extrinsic and intrirestaluations of the system. As
for the extrinsic evaluations will be handled onb&uapters 6.1 and 6.2 while the
intrinsic evaluation of the system will be done 8unbchapter 6.3. Subchapter 6.1
evaluates one of the main applications of thisesgstMachine Translation. Section 6.1.1
will consider Korean as the target language whéeti®n 6.1.1 will take Chinese as the
target language. The other extrinsic evaluatioruaibuproving the comprehensibility of
a text for foreigners studying Spanish is handledSabchapter 6.2. Finally, Subchapter
6.3 includes the results concerning the evaluaifdhe automatic SS system.

To end with, Chapter 7 gives the conclusions efwork (Subchapter 7.1) and

addresses some possible directions for furthearelBen the subject (Subchapter 7.2)



2. Text Simplification and Machine Translation:

Literature review

Different researches about Text Simplification (Tf&)ve been carried out in
recent years. Although it has been referred thentia of using TS for MT purposes
(Chandrasekar et al., 1996; Siddharthan, 2002 &@#)2 the effectiveness of this
approach has not been proved yet. TS has also us=zhfor other Natural Language
Processing (NLP) applications such as Informatictrdetion (Klebanov et al., 2004;
Evans, 2011). However, it has been mainly usedhtonan with reading problems or
adults learning a language so far (Petersen andn@atf, 2007; Aluisio et al., 2008;
Specia et al., 2009; Specia, 2010; Bott and Sag@o0hla, 2011b). Therefore, most of
the simplification rules used on these approacbi®i this direction.

This chapter starts with the presentation of thet fattempts on TS (Subchapter
2.1). This is followed by an important state of #ré TS system (Subchapter 2.2) whose
architecture has been used as a model for thigngseMore recently, some machine
learning approaches have been developed. Theseaabgss are presented in Subchapter
2.3.

As far as Spanish TS is concerned (Subchaptert?elpeed of a Spanish parallel
corpus with original and simplified sentences hesrbaddressed in previous papers (Bott
and Saggion, 2011a, 2011b). Therefore the creafiegmmanually aligned corpus would
be useful not only to build the SS system for fhigject, but also for future researches on
this area. However, like previous attempts on TRangh TS has been focused on
improving the readability and understandabilitytexts but not as a preprocessing tool
for other NLP applications.

In order to build a reliable TS system helpful i, it would be essential to
create some specific simplification rules. Thathie main reason why these previous
researches have not been able to check whetherddl@l e improved with TS or not.
There are other researches handling the problemMTffor the natural language

8



(Subchapter 2.5) and proposing some alternativet s1$ the controlled languages
(Subchapter 2.6). Controlled languages are adlficicreated languages with a low
complexity which have been proved to be quite béfigfor MT purposes. This could

suggest an improvement of MT in natural languag@sgroper TS system is used as a

preprocessing tool.

2.1 First steps in Text Simplification

Chandrasekar et al. (1996) was the first sericiesrgt in order to create a general
architecture for a TS system. In the research, toayment the usefulness of the TS for a
wide variety of applications. The main applicatidrese been explained in Subchapter
1.1. Apart from helping NLP applications such as,Marsing and Text Summarization,
Chandrasekar et al. (1996) introduce the possibihat TS could help Information
Retrieval. The reason is quite simple, TS redulcesdngth of the sentences, so the query
could be solved in a more appropriate way, as hall information searched could be
found in a simple sentence instead of a long seateNot only are NLP applications
addressed as possible beneficiaries of the TSalbatTS could make the text clear and
easier to understand. This could be particularlgfulsfor manuals when creating an
artificial language is not such a difficult taskS Tould be used as a preliminary step in
order to create this artificial constrained langaidige controlled languages, which will
be deeply studied in Subchapter 2.6. Nevertheld#ss, research was focused on
improving the performance of a parser, which consatly would be benefitial for the
other applications.

Regarding this task of improving a parser, the n@wblem was to reduce the
complex syntactic structures that we can find inglsentences. This was achieved by
opportunistically splitting the complex sentena@® itwo or more simple ones. To do so,

as a first step it was necessary to decide whétieesentence is a candidate to be split or



not. At the beginning of their research there iegample (Chandrasekar et al., 1996: 1)

showing how the system works — see Example (3).

(3) a. The embattled Major government survivedracial vote on coal pits

closure as its last-minute concessions curbed xbené of Tory revolt over an issue
that generated unusual heat in the House of Commaodsbrought the miners to
London streets.

b. The embattled Major government survived a cruciadevon coal pits
closure. Its last-minute concessions curbed thengxaf Tory revolt over the coal-
mine issue. This issue generated unusual heatanHibuse of Commons. It also
brought the miners to London streets.

However, there is a lack of a general explanatiohow the system decides the
simplifications and a general overview of the m&8 rules carried out. This is an
important lack as we cannot even guess the reakpofvthe system. They state that the
starting point is to find a possible articulationimt. As an articulation point, punctuation
marks, coordinating and subordinating conjunctidregginning and end of a phrase, and
relative pronouns are included. It is also explditieat these articulations points could be
modify or augmented depending on the domain. Thezdhey implicitly claim that their
TS system could work more accurately in a domaet#iec framework. They apply their
system on a corpus of news stories. However, tlemot a clear experiment of the
system within the domain so it becomes hardly ditfi to keep the same direction of
research. It would have also been quite approptateave studied what to do where a
parser fails to recognize these punctuation maskgven correctly recognizing them,
what to do if the punctuation mark is not exacttjuated to the structure searched.
Therefore a general set of patterns and rules dhoave been commented in order to
help further research.

There are two methods carried out in Chandrasekal. €1996): the first one is

based on a Finite State Grammar (FSG) and the deone is based on syntactic

10



information given by a dependency representati®@G ks used in order to obtain the
chunks of the sentences, which are the basis sffitst method. From there, a set of
simplification rules based on those chunks wasd#eki This set of simplification rules

are built manually and just general patterns akertanto consideration. This is one of
the main problems of this system. As the rulesnatedeeply developed, the system fails
to simplify a wide range of sentences. This systesis evaluated in a corpus of news
stories of 224 sentences. The evaluation gave eesswlt several weaknesses of the
system. Apart from having a small and not very clemset of rules, they pointed out
that it is necessary to rely on a richer syntasttiacture in order to obtain better results.

The second method attempts to solve these proléthe first FSG approach. It
is based on parsing and particularly, on the deperyinformation of the sentence. The
dependency representation is given by Lexicalizez Adjoining Grammar (LTAG). In
this case, a much richer syntactical representaisoiaken into consideration, the
dependency trees. The identification of a senteaodidate to be simplified is also taken
from the trees, identifying coordination, relatiedauses and other parts previously
selected.

The evaluation was made in a corpus of news. Homyéves not clear how this
was carried out. It is claimed that the Dependdmesed Model clearly outperforms the
FSG. This is due to the much richer syntactic imi@tion captured by the first one, while
the FSG just relies on chunking and a not quite d@g of rules. It would have been
interesting to have seen the exact rules to béyrahle to compare the two methods, as
the FSG could perform better if higher developedthis case, the Dependency-based
Model was expected to work better as it takes atdggnof a more complete parser. The
evaluation gave also promising results for somecifipestructures. These successful
structures are relative clauses and appositivedatter getting a 100% of accuracy in the
corpus. A new direction for further research isgasgied, as several problems related to
the discourse are addressed.
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2.2 Siddharthan’s Text Simplification architecture

Siddharthan (2002) proposes a new architecture fo6 system. It follows the
work of Chandrasekar et al. (1996) but introduajuite remarkable improvements. He
keeps the same line and gives similar applicationkis TS system, yet without any
external evaluation to verify it. The first differee that we could notice from the
previous work is the introduction of a new stagetlen TS process: regeneration. This is
the main improvement of this research and whereltfidhan tries to focus on. The
discourse level problems raised by Chandrasekalr €1996) are partially solved by this
new stage in the system. The new architecturedn thased in three stages: analysis,
transformation and regeneration. LS is also induale his system. More specifically, he
suggests two ways for LS: paraphrasing and synosybstitution. The paraphrasing
involves dictionary lookup and the substitution sigts of replacing a word for a simpler
synonym. Both could be a useful tool to solve séamd of ambiguity within the phrase.
The full architecture is summarized in the Figuréaken from his own work.

Syntactic Simplification
_________________________________________________________ .

Simplify Recursively

Input Sentence

*-; Analysis *-; Transformation - Regeneration =

Apply Sequence of Rules Generare Referring Expressions

Output Sentences

Synonym Substitution |- Paraphrasing

Ward Scnse Disambigustion

Thesaurus |ookup

Lexical Simplification

Figure 1: Architecture of a Text Simplification $gs (Siddharthan, 2002: 3)
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As far as SS is concerned, Siddharthan (2002) dereil several syntactic
phenomena such us relative clauses, adverbialedaosordinated clauses, subordinated
clauses, correlated clauses, participial phraggmsitive phrases and passive voice. He
gave specific examples of how the system worksefmh of them. From them we can
appreciate that he keeps quite similar transfonatd the previous Chandrasekar et al.
(1996). Afterwards, he analyzes and evaluates etabe separately, giving more
emphasis to the new regeneration stage.

The analysis stage relies on shallow parsers ssi¢tag of Speech (PoS) tagging
and chunking. This is due to the slow analysis milog full parsers and the mistakes that
these also produce in long and complex sentendaishvare the ones pretended to be
simplified. However, he uses different techniquegarding the syntactic phenomenon
present in the sentence. For instance, for relatia@ses, the use of WordNet and
machine learning are suggested. The evaluation stibat his system can identifies
correctly relative clauses with accuracy highemtB&%. In addition, the mistakes of in
the system are correctly detected and it is preseapproximately 25% of the cases of
the corpus, whereas the remaining 75% sentencesgetcuracy of almost 100%.

The transformation stage is just a set of manuakated rules which are directly

applied as indicated in Figure 2 for the transfdramaof a relative clause.

V W:NP,,i, Rel Clause(¥X:RelPr Y), Z.

Figure 2: Transformation stage (Siddharthan, 2602:

Finally, he gives a deep explanation about thedtsie, regeneration. There are
two main reasons why he creates this new stage fildtas purely stylistic, which is
essential to keep some readability in the text, tredsecond one is to preserve some
anaphoric links. This second reason is in somescassential, otherwise the simplified

sentence could present a quite different meanioig the original one. It is necessary to
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create an anaphora resolution procedure in ordgrdserve the anaphoric links. The

research uses an algorithm which successfully somany problematic cases. The

evaluation gives 81% of correct results, 13% ofeptable results and a 7% of wrong

results. These 7% of the mistakes are mainly dubedancorrect analysis in complicate

structures. So this lead to a huge improvemenhisyregeneration stage and directions
of how to improve the process are in many casesrmadtto this stage. The order of the

simplified sentences is also evaluated giving qgaded results. 100% of the cases have
an acceptable order. From them, just 8% could hadea better order than the one given
by the system.

Although there are different evaluations for eatfecent stage, there is a lack of
an evaluation of a general evaluation of the systrd even some extrinsic evaluations.
As SS is done as a tool to be used prior to otppliations, it would have been quite
appropriate to assess the best external applisabbithis system and an evaluation of
these applications.

Siddharthan (2011) compares two different approaébethe regeneration stage
using dependency representation given by the Sthrgarsers. The goal is to find a
suitable approach to deal with one of the main jgrob in building a TS system: the
reliability of parsers. Therefore the robustnesswaf TS systems towards parsing errors
is evaluated. In the end, he concludes that theesybecomes more robust if making use

of the word order and morphology of the originaiteace.

2.3 Corpus-based Text Simplification

Several rule-based systems were created after &ithadim’s work. Some of them
already gave some external evaluation dependinfp@purpose of the system (Petersen
and Ostendorf, 2007; Evans, 2011). There are alstkswaddressing the need of a

parallel corpus of original and simplified sentemg@etersen and Ostendorf, 2007;
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Aluisio et al., 2008; Specia et al., 2009; Spe2tH,0). The corpus, apart from potentially
being used to develop Machine Learningalgorithm, would be useful to carry out a
deeper analysis of the task leading to some neaside improvements of rule-based TS
systems.

Specia et al. (2009) followed this direction andrikeal on building a Brazilian
Portuguese parallel corpus of original and simgdifisentences with both lexical and
syntactic simplifications. The main goal of themas is to help people with low level of
literacy or some other cognitive disabilities. hetcorpus, they even separate two kinds
of simplification changes: natural and strong. Toosild be particularly useful as the
purposes for the TS could be very different, so tlegpending on the nature of the goal of
the system, either strong or natural will be mqgoprapriate than the other. The corpus
consists of 104 texts from a corpus of news, whiehe simplified by a linguist expert in
TS. This work includes as well a Simplification Astation Editor, which could be used
in future similar works for other corpus of diffetdanguages.

Specia (2010) experimented afterwards with a qgsiteple corpus-based TS
approach. The goal of this system is the same &péacia et al. (2009), for people with
some problems at reading. She basically used &t&tat Machine Translation (SMT)
method to deal with the TS problem and check tisailt® The SMT was carried out
without making many changes, so that the approamifidcbe easily improved by
adapting the framework to the particular TS probl&ime corpus used was taken from
two Brazilian newspapers. The corpus was manualiyotated by native Brazilian
speakers. In such annotation, the kind of the sfioglion was also annotated on the
simplified sentence. The operations taken into ickamation were eleven, including LS,
SS and non-simplification in some cases. One of dperations was called strong
rewriting and it includes any other kind of simmétion not covered by any other.

The SMT framework was a current state of the astesy. Moses was used in this
case. The features used in this new approach iedlude language model, phrase

translation model, word penalty, distortion limitcha model covering the reordering of
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the lexical items. The training to decide the wisgbf the features was given by the
Minimum Error Training, as explained in Och (2003).

The evaluation was performed in two different wagigtomatic with scores such
us BLEU and NIST, and manual evaluation. The autmmevaluation gave a score of
BLEU = 0.6075 and NIST = 9.6244. A BLEU score 06 @neans that the translation
quality is not quite bad, so these results, thaugfrperfect, are quite promising for future
similar experiments. The manual evaluation was nagast 20 segments from the total
test corpus. It was done by comparing the targetesees given by the system with a
Gold Standard created by a human. Fluency, adeqgaadysimplifications performed
were the characteristics measured. The scores Wwete 3, being 1 none of the
simplifications was performed and 3 all the simpéfions expected were performed. The
results were that fluency got a 2.5, adequacy @bsamplification 2.3, which seem not
bad at all at a first glance. However, a deepelyaisastated that most of the SS were not
well captured, as it hardly ever was performed oy $ystem. Therefore this method
should be highly improved in order to perform so®® tasks. The most promising
results were given by LS, which let us think tHas tmethod could be a better approach
for this task. The future work should be focusedbaiiding a larger parallel corpus as
this usually easily improves the performance of MTSsystem. This contained just
around 4000 sentences pairs, which is not a highbeu compared to the normal amount
of sentence pairs for a SMT system. Furthermorejlitbe necessary to adapt the SMT
framework in order to make it more suitable for i@ framework, especially for SS,
where it did not perform quite well.
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2.4 Spanish Text Simplification

Bott and Saggion (2011a) studies the problem offdrfShe Spanish language.
The goal of Bott and Saggion (2011a) is to createxa easy to read for people with
learning disabilities, so it differs in this poififom the main goal of this research. It is a
preliminary study where they analyze a corpus @fshand the respective simplified one.
They address the need of getting a parallel conpuzder to be able to use it for the
creation of a reliable TS system.

The corpus was firstly parsed and then aligned (hginal text with the
simplified one). The alignment was carried out amdtically and it attempts to be a tool
for future creation of parallel corpus of origireaid simplified sentences. This could be
quite useful, as in Spanish it is possible to finese parallel corpora but it is impossible
to find them manually aligned. With the help ofstlsiystem, obtaining a parallel corpus
would be a task much easier than in the presere. nmiaithod is carried out by using
TF*IDF measures and sentence similarity, wherel#is¢ one was proved to perform
better for this particular task.

The operations considered for the research areuswal ones, present in
Siddharthan (2002): change (usually for LS), delsfdit... In Bott et al. (2011a), it is
highlighted the need of keeping a track of the geasmrmade throughout the corpus. This
could be automatically, by creating a hand-crafssd of rules or even with an
opportunistic combination of both. It is also added the need of having a reliable
anaphora resolution system, as many of the opesatiould be done just by recognizing
some anaphoric components within the sentencergersees. They also emphasize on
the need of getting a larger parallel corpus ireotd apply machine learning techniques,
especially for SS. To conclude, it is addressednied of getting a global evaluation
metric for TS, which is actually one of the mairolplem of this topic. They indicate

some ways to do so but indicating the actual difficto solve this. This should be one of
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the main directions of research of the near futaseif is necessary to keep a track of the
improvements in this area.

Bott et al. (2011b) follows their last paper anglei in detail an algorithm to
align a parallel corpus of news and their simplif@nes at a sentence level. As there is
not training data for task (there is no manualligredd parallel corpus), they rely on
unsupervised learning. The alignment is done apglgi Hidden Markov Model given by
two starting points: simplified sentences and oagiones usually share similar words
and the order does not change in many cases. Ws#3g two intuitions they build the
machine learning algorithm to find the alignmentthim the corpus. The results suggest
that this approach has improved previous alignmaigsrithms at a sentence level,
though it is not directly comparable as this altjon attempts to solve a very specific
problem whereas the previous ones had a differeat. §he system that they use to
compare to is the given in Nelken and Shieber (20@8ying on TF*IDF scores and
supervised learning. They took advantage of aitrgicorpus that Bott et al. (2011b)
could not get.

However, as explained before, this method may beliffred regarding the
transformations taken into consideration. The fiansation from an original text to a
text easy to read as in Bott et al. (2011b) wiffeti from the SS considered in this
research. The difference between an original seatand a simplified sentence affected
by SS for MT will share much more similar wordsrthia Bott et al. (2011b). This will
lead to some modifications in the intuitions whiefil be relevant, even though this
algorithm could be used as a starting point.

Drndarevé et al. (2013) presents a two-component (syntaatid lexical)
automatic text simplification system for the Spanignguage in order to make the text
easier to read for people with cognitive disal@$ti The system managed to get simpler
sentences without seriously damaging their granualtyy and preservation of meaning
with the original sentences. However, they do moippse any solution to the parsers

errors, which caused most of the errors found énstystem.
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2.5 Problems in Machine Translation

Cardey et al. (2004) addressed the problem foMhdetween an Indo-European
language such as French and two languages belotmmdar language such us Chinese
and Arabic. The MT method considered in the reseasc transfer, though the
conclusions stated here could be extended to otieibased approaches. A conclusion
taken from the article is that semantics of lingaisinits is a very special issue which
should be treated with a special care. Another rairclusion is that many of the issues
concerning a pair of language studied separatelgdch different language pair, which
makes these MT systems really language-indepen@eistis a problem as many pairs of
minority languages will not receive the needed raitbes to solve all these kinds of
problems. SS could partially solve this problem,itasould be seen as an attempt to
reduce the complexity of the source language. Adtfinothe complexity from a language
pair could differ from another language pair witle tsame source language, a reduction
on the complexity of the source language could gbnlaad to an improvement on the
translation quality.

This could be also extensible for SMT. SMT also riayes the quality while
translating simple sentences (Koehn, 2010). SMTdeio backfire when the source
sentence is long and have several verb phrasesatter the target language. SS consists
mainly of reducing the complexity of a complex ssme, usually by splitting the
sentence into several simple ones. So an appre@iatsystem created with the goal of
improving a MT system for a specific source languagpuld be of great help.
Considering a source language with a SS systaemgutd improve the translation quality

of both rule-based and statistical MT for no mattbat target language.
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2.6 Controlled Languages and Machine Translation

The problems of MT often come, apart from the langft the sentence, from the
ambiguity that such sentence could have. MT systeealld deal with this problem,
which is one of the main ones for every system.nEkeeply treated, ambiguity is really
complicate to be totally solved in order to creatagh quality MT system. That is one of
the main reasons why controlled languages wereloleee (Kaji, 1999; Mitamura, 1999;
Cardey, 2011).

Controlled languages are artificially created stilode¢he natural language where
the ambiguity is eliminated and complexity is reglicThis obviously improves MT and
it is especially useful where used for differemg& languages. In controlled languages,
vocabulary, grammar and even style are restridibd. restriction in vocabulary aims to
eliminate the lexical ambiguity within the sentencBhe words will no longer
polysemous, as just a meaning from a specific glaspeech will be kept. The grammar
restrictions have several goals. The first oneisetuce the syntactic ambiguity of the
sentence. The relation within the phrase shouldclear so some constructions and
problematic orders are avoided. Another goal ikdep the simplicity of the sentence.
Therefore there should be a limit of words in thentences and coordinated and
subordinated sentences are in some cases redueededsirictions on the style are on the
same line with the grammar restriction. The punbueand the structures used should be
clear and easier to process for a MT system.

Although controlled languages belong to naturagjleage, it is artificially created.
This is one of the main problems of the controleatjuage. They need to be created and
people using this language should know all theictgins in order to be able to use it. As
explained in Mitamura (1999}his is not an easy task because usually therehig a
restriction in both grammar and vocabulary, stvdwdd be deeply studied before using it.
This is the point where TS could be quite usefd.tfieats natural language and aims to

reduce the complexity and ambiguity of the sentent& could be compared to the
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vocabulary restriction of the controlled languaged SS the grammar restriction. On this
way, TS could be seen as a preliminary step tdARdor controlled languages. In Figure
3, we can appreciate how TS could be integratederMT process as preprocessing tool

on the source language.

Natural language = Simplified language -  Target language

Text Machine

Simplification Translation

Figure 3: Integration of Text Simplification in addhine Translation system

As controlled languages have been proved to beedulugpproach for MT
(especially for systems which include a source Uagg and several target ones), TS
could be used as a tool to reach the desirableaitau language. TS could be used to as
a preprocessing tool on the whole MT process. Tkowai (2012) shows how the post
edition by a human translator becomes an easikrbyasapplying TS prior to the MT.
This research will evaluate the output given byMiedirectly and compared it with the
output given by using SS. It is obviously not asyetask to build a TS which could take
natural language as a starting point and give &aled language as result. Some of the
ambiguity and complexity of the source sentencémuat be solved as completely as with

controlled language but the advantage of startingnfnatural language could be worth

trying.
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3. Methodology

As it has been commented in previous chaptersndie goal of this project is the
creation of an automatic Syntactic Simplificatioypstem to be applied on other NLP
applications such as Machine Translation (evaluatedChapter 6), Information
Extraction, Information Retrieval or Parsing. THere the rules have been built taking
into consideration these two premises: rules easihfementable on an automatic system
and useful for these NLP applications. The ruleskasically based on splitting complex
sentences into several simpler sentences preseitgirggiginal meaning. All the rules
summarized on this chapter have been decided lopfiolg this premise.

This Chapter will therefore explain the basis astBS approach. Chapter 3.1
presents the general splitting rules consideredtlics research and Subchapter 3.2
handles the regeneration stage, which is a moreplexmstage of the syntactic
simplification process. The rules presented in @lsapter will be the ones used in
Chapter 4 for the creation of a parallel corpusodfjinal and simplified sentences
(Camacho Collados, 2013). The automatic SS systesepted in Chapter 5 will be also

based on these transformations.

3.1 Syntactic simplification splitting rules

To begin with, the first condition to split a semte is the number of conjugated
verbs. The sentences which are to be simplifiedt inarge at least two conjugated verbs.
However, not all this kind of sentences will be giifired, as there are some kind of
structures which do not allow splitting and pres¢ion of meaning simultaneously. It is

also important to notice that in most sentenceethee different types of structures to be
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simplified simultaneously, which makes the taskdear The main structures (one per

sentence in the following exampleallowing the simplification are summarized below:

» Coordination: The original sentence is split on the positiorthed coordination
nexus or articulation point as called by Chandraseit al. (1996). It is sometimes
recommendable to repeat some noun phrases in rdemprove the understandability
and a best processing by other NLP applicationantpte (4) shows an illustrative

example of how the simplification is handled orpardination structure.

(4) a. Fishes swim in the sea and butterfligenfthe sky.

b. — Fishes swim in the sea.
— Butterflies fly in the sky.

» Subordination: The simplification is done by taking into consiaéon the
subordination type. It is also worth noticing ththere certain kinds of subordination
which do not allow a syntactic simplification withiochange of meaning. Therefore
every case has been studied separately and somes cdssubordination and its
simplification are the following: some kinds ofaéVe clauses; cause and effect; indirect

speech to direct speech...

* Non-restrictive relative clause$his kind of structure is split without addingyan

other element which might cause a mistreatmentthgroNLP applications. The non-
restrictive relative causes including in the sidipdition process are the one which are

introduced as an explanation of a certain noun gghrdhis is easily recognizable by

1 In this section, several examples are giving inlihdor a better understanding of the reader
when possible. The examples given in English kbepsame syntactic phenomena as the original Spanish

sentences though. When given in Spanish, the Enighsslation is provided if necessary.
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either a human or a machine because it is intraumween commas within the
sentence. The relative clause begins with a coaneath agjueor quien which are the
other indicators to let us classify the construtis relative subordinate. What can cause
some trouble to an automatic SS system is the acoidentification of the noun phrase
and the ending of the relative clause. We can smple and representative example of
this type of construction on the Spanish languagkits simplification in the following

Example (5):

(5) a. Juan, que es aun muy joven, consigupdeghio.
[Juan, who is still very young, got the prize.]

b. — Juan es aun muy joven.
[Juan is still very young.]

— Juan consiguio el premio.
[Juan got the prize.]

» Effect In this type of structure contains the relaticeuse-effect. Theeause
appears at the first part of the sentence andetfect appears afterwards. They are
connected by a conjunction which indicates the @rttie cause and the beginning of the
effect. Therefore the splitting of the sentence Wwdppen exactly at the conjunction’s
position and another effect connector suchthaseforein English is introduced at the
beginning of the second sentence as we can aptesi&xample (6). In Spanish the

connector introduced will bePbr lo tanto,” at everyeffectcase.

(6) a. The cat ate poisoned food, so it died.

b. — The cat ate poisoned food.
— Therefore, the cat died.

» Cause The same kind of relation cause-effect appeatiisstructure. However,
the relation appears in the opposite order. Gdueseappears in this case at the second
part of the sentence whereas #fiectappears at first place. They will be connecteé by
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different kind of subordination causative connecsoich asbecauseon the English
language - Example (7) - apdrqueon the Spanish language. The output sentences will

include theeffectin the first position and theauseor reasonin the second sentence.

(7) a. Dogs can't fly because they don’t have wings.

b. — Dogs can't fly.
— Reason: They don’t have wings.

» Indirect speech to direct speedfhnis structure is currently simplified just onrye

specific cases. More precisely, in the cases wharemmunication verb such descir,
comunicar or explicarare followed by the relativque and a sentence concerning the
communication of the speaker. Most of the commuoaatierbs included for this task
were extracted fronDiccionario combinatorio del espafiol contemporan@osque,
2004). The transformation follows is to introducé Between the first sentence and the
second sentence, as we can observe in the follo#xagple (8):

(8) a. Eljugador dijo que el presidente estuvo con eligg@antes del partido.
[The player said that the president was with tlaentéefore the match.]

b. — Eljugador dijo:
[The player said:]

— El presidente estuvo con el equipo adé&partido.
[The president was with the team before the match.]

3.2 Regeneration stage

This is the stage concerning the last part of iheplfication process. It was
firstly introduced by Siddharthan (2002) in theatien of an automatic TS system. Once
the original sentence has been split into sevemakothere are still some unresolved
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issues such as the simplified sentences order @ayoharic references which need to be
tackled in this last stage.

3.2.1 Anaphoric references and noun phrase repetition

Since preserving the meaning of the original sezeéas one of the main premises
in TS, some noun phrases which should appear acamaphoric way in the simplified
sentences will be repeated instead and the usmpbdpns will be considerably reduced.
We can appreciate in the Example (6) on page 38 th@woun phrase “the cat” is
repeated in both sentences. Although the readabiithe sentence could be damaged,
this will lead to a better understanding of thedifred sentences with no ambiguity. To
improve the readability, these anaphoric referenediseit repeated, will appear as
shortened as possible.

This noun phrase repetition is especially importanthe sentences with non-
restrictive clauses, as the noun phrase where dlagive clause is attached must be
correctly identified and repeated in the simplifieehtence. However, this noun phrase
often counts with a long amount of words, so thaeduction of the noun phrase is in

those cases necessary (without substituting it fapaoun).

3.2.2 Sentence reordering

The split phase gives us a set of new sentencésneitorder as output. Giving
them a right order is in some cases essential ltp funderstand the message of the
original sentence. Although most of the sentenes=pkhe order as found in the original
sentences, there are some cases where a senterd=rirg is needed. This reordering is

not a difficult task for a native Spanish but atoawatic system might find it extremely
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difficult. Therefore an algorithm is also includéd Chapter 5 regarding the sentence
order of the output sentences.

What is usually natural for a native speaker itetive the order as it appears on
the original sentences. However, there are cedaibedded syntactic structures which
need to be dealt more carefully. This is usually ¢hse of relative clauses, which are a
complement of a noun phrase in the middle insigenthain sentence. It is the decision of
the native speaker then to give a right order ¢ésé¢hsentences. It is not a random decision
though, as it is also related to the relative pmsiof the relative clause within the

sentence.
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4. Corpus

A parallel corpus of Spanish original and simptifgentences is been built for the
research. This was done manually by following timapéification rules given in the
previous Chapter. Subchapter 4.1 explains in détailparallel corpus creation process
and Subchapter 4.2 shows the validation of theusohyy native Spanish speakers. This
validation also concerns the rules considered iap®dr 3, as they are the same applied
during the building of the corpus.

This corpus is the result of a long process ofctielg the adequate rules for the
simplification (Camacho Collados, 2013). It was essary to decide the set of
simplification rules prior to the creation of thandl corpus. Once these rules were
decided, the corpus was modified according to $kisof rules. Since the set of rules is
still extendable, the corpus could suffer more rficdiions in the future. However, this
extension will not cause too much problem becadste nature of the simplification
rules. They are mainly based on keywords rathen tpatterns, which makes the
automatic search of rules within the corpus quiteasible.

The parallel corpus is envisioned to be used amhbtd create an automatic SS
system. It is especially prepared and aligned te sigpervisedMachine Learning
techniques. As the corpus is expected to be exteindde futureMachine Learningill
be encouraged and will possibly improve the SSesysiThe corpus has also been a

useful tool to create the Gold Standard for thduateon experiments (Chapter 6).

4.1 Creation of the parallel corpus

The corpus chosen as a reference was the AnConau€ditaulé et al., 2008),

which consists of Spanish newspaper texts annotattesintactic and morphological
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level. Newspaper texts are quite representativéhefnatural language and complex
enough for the simplification task. Once the corpuas transferred from the original
XML format to text format, the sentences from theGdra Corpus were manually
simplified as explained in Chapter 3 in separak¢ fikes. On this way a parallel corpus
of original and simplified texts was built. As warcsee in Fig. 1, the original sentences
and the simplified ones are easily aligned, as eaiinal sentence is separated from

each other on a new line, which is respected osithplified part (right part on Figure 4)

no matter how many new sentences have been created.

W lsimpl-19111
Archivo Edicion Formato. Ver Ayuda Archivo Edicion Formato Ver Ayuda
E1 video fue grabado hace tres afnos, durante una visita a la E1 video fue grabado hace tres afios, durante una visita a la
ciudad de Kalisz del presidente de la Republica ciudad de Kalisz del presidente de la Republica
Aleksander_Kwasniewski, al que acompaid el ministro siwiec. Aleksander_Kwasniewski. E1 ministro siwiec acompaid al
Al descender del avién_Siwiec hizo el gesto de la bendicidn vy, presidente de la_Repiblica Aleksander_Kwasniewski.

cuando ya pisé tierra el presidente, segin se escucha en Tla Al descender del avion Siwiec hizo el gesto de la bendicién
cinta, le dijo que se habia olvidado de besar la tierra, cosa
que su ministro hizo inmediatamente

El suceso tuvo_lugar priacticamente en_privado, ya_que lo
presenciaron solamente los acompanantes del presidente, sus
escoltas y un grupo muy reducido de personalidades de la ciudad |
visitada.

No_obstante, la cinta con la grabacion 1leg6é a_manos_de |
Marian_Krzaklewski, candidato de Ta derecha a 1a Presidencia y
principal rival del actual jefe del estado, quien busca la
reeleccion en los comicios fijados para el 8_de_octubre

" S5i una simple broma, aunque sea de mal gusto, es lo unico
que nos pueden reprochar nuestros adversarios después de cinco
afios de ejercer la Presidencia_de_la_Republica, Eso
quiere_decir que no lo hemos hecho mal ", declard en una
primera reaccion Kwasniewski.

Pero 1a burla ha despertado 1a ira de los polacos mas
identificados con el papa Wojtyla y ha causado malestar y
desagrado incluso entre los partidarios y simpatizantes de
Kwasniewski.

La dimision de Siwiec y sus ruegos de perdon por su broma de
mal gusto no significaran el final del asunto:

Las imagenes que han provocado el revuelo han sido
incorporadas a un anuncio electoral del candidato Krzaklewski.

Figure 4: Creation of the parallel corpus in textiat (Camacho Collados, 2013)

The corpus currently counts with 3000 original senes and their respective
simplified ones. It is already available for resdapurposes if required. Appendix A

includes an example of an original text and itsptification from the parallel corpus.
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4.2 Corpus validation

The validation of the corpus has been done reggrtvo issues (grammaticality
and preservation of meaning), similar to the oredus Drndare\vd et al. (2013) for the
evaluation of their SS system. To carry out thisne preliminary results were obtained
from six native Spanish speakers (three of themuists and three of them holding a
non-related university degree). They required tdHree excel sheets (see Appendix B).
The first one was to evaluate the grammaticalitghef original sentences from AnCora
corpus; the second one about the grammaticalitgeEimplified sentences from AnCora
Corpus; and the third one concerning the presemvatf meaning of original and
simplified sentences. To do so, thirty complex seoés were randomly selected from
thirty different texts of the corpus.

All the evaluations were done on a 1-5 scale. Rergrammaticality measure, 1
means that sentence is completely a grammaticathen8 that the sentence is completely
grammatical. For the preservation of meaning, 1nmadhat there is no preservation of
meaning at all and 5 that the meaning of the simedlisentence and the original is
identical. Table 2 shows the total average for eactluation and from the results we can
appreciate how grammaticality is not damaged orsimplified sentences (4.74 without
simplification — 4.66 with simplification). A pad two-sample t-test at the 0.05 level
suggests that the difference is not statisticadpificant (t(179)=1.513; p-value=0.132)
There are even a few cases where the simplificatobumally improves the grammaticality

of the original sentences.

2 The results from the corpus validation have been analyzed by using the statistical program IBM SPSS
Statistics 20. All the statistical tests and graphics throughout this research have been produced by this
statistical program.
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Table 2: Corpus validation (grammaticadityd preservation of meaning)
Grammaticality Grammaticality Preservatiol

Original Simplified of meaning
Sentences Sentences
Average 4,74 4.66 48
Positive (~5) 95.6% 972% 98.9%
Neutral (3 3.3% 2.8% 1.1%
Negative (1-2) 1.1% 0% 0%

Considering 4-5 as a positive attitude of the aatoottowards the grammaticality
/preservation of meaning, 3 a neutral attitude, &la negative attitude, table 2 also
shows the general results of the annotator’s d#it’he grammaticality and preservation
of meaning from simplified sentences get an indrlgdpositive attitude by the annotator
(over 97% in both cases).

Regarding the inter-rater reliability for the presgion of meaning task, a
statistical test at a 0.05 level was carried oubrgnthe six annotators. The results
(F(5,174)=1.577, p-value= 0.169) show an inter-aaoo agreement quite high.
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5. Automatic Syntactic Simplification system

Once the corpus and the rules were clearly defiaesimall automatic SS system
was developed on the programming languBgéhon Only sentences containing two
conjugated verbs are covered so far by the syskemther improvements need to be
added to the system in order to be able to tacgdéesces with more than two conjugated
verbs.

The SS system is built following a three-stage idecture (analysis,
transformation and regeneration) following the sgsteveloped by Siddharthan (2002).
Each stage will be explained and evaluated sepgrate general, the system is built in a
way that it does not rely neither on any full passeor dependency structures, which has
been the main origin of errors in previous TS afiten{Siddharthan, 2011; Drndaréwt
al., 2013). This is also coherent with one of tlwalg of the system to improve the
performance of parsers. It is just based on womcbes of the articulation points
(Chandrasekar et al., 1996) and in a few particoéses, as we are going to see in
following chapters, on shallow PoS taggers and Venbmatizers. In the regeneration
stage, system relies on noun chunking in most casesefore the performance of this
automatic system may be generally improved regssdié the performance of automatic
taggers.

Another advantage of this approach is the adajthalbd other close languages
such as French, Italian or Portuguese. The wagybtem is developed without relying
on specific language-related peculiarities allowsiraplementation for those languages
relatively easy. All the syntactic phenomena tréatethis research and the subsequent
transformations are shared by all these Romancgiéges.

This Chapter includes the explanations of how tystesn was built. Subchapter
5.1 focuses on the analysis stage, Subchapterha®ssthe rules considered for the

transformation stage and Subchapter 5.3 dealsthathast phase, the regeneration stage.
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5.1 Analysis stage

This stage takes the original sentence as inputanitles whether simplifying it
or not. It mainly relies on Part of Speech (Po$§piag, word searches and, in a specific
case, lemmatization. PoS taggers are only necessarger to find the number of verbs
in the sentence. As explained before, this reseaiitinclude the simplification with no
more than two conjugated verbs. To be more pretigg,research intends to simplify
sentences with two conjugated verbs, since sergenitk only one conjugated verb will
be considered as simples already.

Once this is done, the analysis stage will relyran word searches which was
proved to be reliable indicators of whether sinyphi§ or not in Medero and Ostendorf
(2011). More specifically, conjunctions will usualbe the indicator of simplifiable and
also non-simplifiable sentences. The conjunctiohewaus to detect the structures
described in chapter 3 which are to be simplifi@d. a specific rule (indirect to direct
speech), lemma searches would be also necessamdén to find the simplification
pattern. In this stage we are not worried yet oesehthe splitting should be done and
how it should be done. All these concerns will heded in more detail in the following
stage (transformation), which appears in the nelstisapter.

This stage was based on a decision-tree model giakito consideration
conjunctions indicator of possible simplificatiomtbalso indicators suggesting not to
simplify (cuando, donde.). This was possible because of the first assunpdif only
two conjugated verbs per sentence. That is th@neaby indicators of no simplification
become essential at this stage, especially for dberdinate sentences. Coordinate
sentences make use of ambiguous conjunctions sucbhrmmas ofy” (and), which are
used in many different kind of structures. Therefadentifying correct coordinate
sentences is a relatively difficult task (Goldbet§99). The decision was to include these
coordinators conjunctions at the very bottom of thecision-tree model even after tiee

simplification indicators. This decision may damage the recalihef analysis stage as
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certain true coordinate sentences will not be reegl. However, it will surely improve
the precision, which is actually most importantthiae recall for the simplification task.
Concerning the indirect to direct speech rule,aad@eof a bag of communications
verbs is needed so that lemma search is essdntialis case, we use the AnCora XML
documents provided by the corpus. These lemmas sene automatically captured and
exported to XML as explained in Taulé et al. (2008)
In the next Chapter, an experiment is carried oubrder to find how the stage

works in terms of precision and recall.

5.2 Transformation stage

Once the analysis stage has decided to simplify ithput sentence, the
transformation stage comes into place. At this estdge system basically chooses a
position to split the sentence and introduces nemnectors if necessary. This differs a
bit from the transformation stage of Siddharthatést simplification architecture
(Siddharthan, 2002), where the analysis stage wereone selecting the boundaries
between clauses and the main sentence. This st&gendt take into account the relation
within the sentences nor the anaphoric referencedet considered in the output
sentences. This will be considered later on themeration stage.

In the particular example of the non-restrictiviatige subordinates, the splitting
is produced just after the relatigae, quieror quienesvhere the comma is placed. These
relatives must be preceded by a noun or a nouowelll by an adjective. In the cases
where this relative clause is not the end of theesee, the simplified sentence split will
usually end in the following comma of the senteasave can appreciate in the Example
(9). However, there are a few considerations téaken about this rule. The first is that
the main sentence should continue with a conjugeg¢el and even so, if the comma is

followed by nouns, adjectives or prepositions (narenthan four in total) and a comma,
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the second comma will be taken as split indicatar.do so, PoS tags from the XML

document are used.

(9) a. Los jugadoresexcluidos gue no se comportaron como profesionales
jugaran mas esta temporada.
[The excluded players, who didn’t behave as pridess players, will not play
anymore this season]

b. — *** no se comportaron como profesionales.
[*** didn’t behave as professional players.]

— *** no jugaran mas esta temporada.
[*** will not play anymore this season

On the other cases (cause, effect and indireciréctdspeech), the sentences are
split just once, i.e., the first output sentenc@egps in the first part of the original
sentence and the second one appears in the secdddsa part of the original sentence.
There are not embedded structures like in the seegeincluding relative clauses

structures.

5.3 Regeneration stage

This is the last phase of the SS process. It i3 tile technically most difficult
stage to handle automatically. After the splittiofgthe sentence on the transformation
stage, many assumptions need to be taken in oodenake these new simplified
sentences readable and understandable. These gisgsisnape tackled in Chapter 4 but in
this Subchapter we will treat them from the autoojadint of view.

As in Subchapter 4.2, we are going to divide tasktin two subtasks: anaphoric
references and noun phrase repetition in Subseéti8rl and sentence reordering in
Subsection 5.3.2.
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5.3.1 Anaphoric references and noun phrase repetition

This is the most challenging task in the whole S8cess. As the original
sentence is split, there are some links within dhiginal sentence which may be lost
while the simplification. Anaphoric references magpear at the end of the original
sentence but may refer to a certain element obéginning of the sentence and, after SS,
this appears at a different sentence. There migldther problems at the discourse level
as well. For instance, some anaphoric referencekeabriginal sentences referring to
some element at a previous sentence may causeetitouhe simplification. However, at
this stage this research is going to focus on télpms inside the sentence and not at
the discourse level.

The structure with more problems at a practicahpof view is again the relative
subordinate. It is the one this research has fatoseat this stage, as the noun phrase
repetition is essential for the well understandofgthe output sentences. The main
decision is was to consider the closer noun phi@a#ige conjunctiomue or quienunless
there are other indicators which may lead to takeetder decision. To consider noun
phrase, no shallow parsers are used, as this causedtrouble from the beginning than
deciding the noun phrase by other specific apprescA noun phrase was considered to
be combinations of adjectives, nouns and maximupreposition such ade with a
maximum length of eight words. This simple assump8eems to be enough in the vast
majority of the cases of the parallel corpus. Far tepetition of the noun phrase in the
output sentence corresponding to the relative elatiss exactly copied in most cases. In
some other cases (where some proper nouns on Icéglileys are placed at the
beginning), these nouns appear alone without itsnnocomplements on the output
sentences. In the Example (10), which we have pusly studied for the transformation
stage, the noun phrakes jugadores excluidoshe excluded players] is repeated without

any change in both output sentences.
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(20) a. Los jugadores excluidggjue no se comportaron como profesionales,
no jugaran mas esta temporada.
[The excluded players, who didn’t behave as pridess players, will not play
anymore this season]

b. — Los jugadores excluidoao se comportaron como profesionales.
[The excluded players didn’t behave as profesgiplayers.]

—Los jugadores excluidogso jugaran mas esta temporada.
[The excluded players will not play anymore thiasmn.]

5.3.2 Sentence reordering

Transformation stage gives a set of sentences matlorder. The regeneration
stage attempts to give a correct order to the ausgmtences. For the coordinated
sentences, as well as the cause-effect subordiaatemdirect to direct speech, this does
not cause any problem in this matter. The logieadiglon of giving the order of the
output sentences as they appear on the originedrssss work perfectly.

For some non-restrictive relative subordinates aioirig embedded structures,
the reordering of the output sentences is notvatrissue. This issue becomes sharper as
the number of conjugated verbs increase, so gsemial to start treating it at this simple
stage of sentences with no more than 2 conjugatdasyv The decision to solve this issue
was purely mathematical and it is based on theivelalause position. As we can see in
Figure 5, the formula takes into account wherer#iative clause starts (including the

noun phrase which complements), where it finisimesthe length of the sentence.

If (position beginning relative clause + position ending relative clause < length (sentence)) 2>
Relative clause comes in the first place.

Las vacaciones deuis, que no se presentd a trabajar ai/kr,van a costar la destituciin.

37



Rel. clause beg.: 3 |. Bause ending: 11 Length sec¢ed 7
3+11=14<17> a.Luis no se present6 a trabajar ayer.

H.as vacaciones de Luis le van a costar la destituci

Figure 5: Sentence reordering, relative clausengia

We can appreciate in the example of Figure 5 hasvréfative clause ends up
being at the first place while the rest of the seoé comes afterwards. If the condition
were not fulfilled, the position would be inverte@ihis basic approach to handle the
problem of sentence reordering on embedded stegtgives a good understanding of

the resulting output sentences.
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6. Evaluation

This Chapter presents the evaluation in three reiffe ways, each of them
corresponding to a different goal. Subchapters &l 6.2 tackle two extrinsic
evaluations whereas Subchapter 6.3 evaluates thmmatic simplification system.
Subchapter 6.1 treats the first main goal of tesearch: SS for MT. As explained in
previous Chapters, simplification is carried outtba source language (Spanish) and the
target language will be Korean and Chinese in ¢ase. The second evaluation will be
about improving the understandability of text fordigners learning Spanish. To end the
evaluation, Subchapter 6.3 will attempt to give istfevaluation of the automatic
simplification system for sentences with two comjiegl verbs. It is also important to

notice that all the evaluations include in some weeyparallel corpus.

6.1 Syntactic Simplification for Machine Translation

In this Subchapter, the effect of SS in MT will bealuated by a comparison
between direct MT systems and MT systems whichiposly have used SS on the
source languages. There will be two different eatdins concerning different target
languages, the first one taking Korean as the tdagpguage and the second one taking
Chinese as the target language. Spanish will betim cases the source languages.

The experiments settings are similar for both expemts. Thirty complex
sentences have been randomly selected from thiifigreht texts of the parallel corpus
created along this research (see Chapter 4), imgutheir respective simplified ones.
The thirty original sentences were translated retppedy by a Spanish-Korean and a
Spanish-Chinese translator, which was considerésb#s Standard.

The Spanish-Korean and Spanish-Chinese Google [Atangas the MT system

for the evaluation. First, the original sentencesenintroduced directly on the automatic
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translator and the ouput sentences were stored, wéaiill call simply MT. Second, SS
was used prior to the translation (see Subchap?etolunderstand the implementation of
SS in the MT process). This second output will Bked SS+MT. The simplified part of
the thirty original sentences (taken from the paralorpus) was introduced on Google
Translate to produce three new outputs.

An evaluation of both ways was then carried out mgnoative Korean and
Chinese. The native speakers were asked to evalvatgrammaticality of the output
sentence and compare each output with the Gold&tdregarding its preservation of
meaning. The grammaticality was evaluated by folhgna 1-5 scale where 1 indicates a
totally non grammatical sentence and 5 indicatdsilly grammatical sentence. The
preservation of meaning was also done by followtimg 1-5 scale in a similar way. 1
means that the output sentence does not presealietla¢ meaning of the Gold Standard
sentence and 5 indicates a total preservation ahing. Appendix C shows a summary
of the Excel files which the native Korean evalustwvere asked to fill in, whereas
Appendix D includes the native Chinese evaluatiles.

Subchapter 6.1.1 gives a small description of theuparities of the Korean
language and shows the results from the experimgpiained above. Subchapter 6.2.2

focuses on these concerns but considering Chirseegedarget language in this case.

6.1.1 Spanish-Korean

Korean language, so-callédangeu) uses a phonemic writing system which is
composed of 14 consonants and 10 vowels. Unlikeergérphonemic writing systems
such as Spanish, it combines consonants and vawtelsyllabic units. The total number
of linguistic units which can be made as a restithe combinations of consonants and

vowels reaches 11,172. For examgie?} is composed by three consonamts-, = and

two vowelsT, }.
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Korean was considered to be a Ural-Altaic languagé the end of 20th century.
It shares some charactiristics with the Ural-Altioguages: the Subject-Object-Verb
structure, the morphologically richness and thelwdggtion among others. However,
because of the lack of cognates with this languagdly and the highly amount of
loanwoards from the Chinese language, Korean laggyus currently defined as an
isolated language (The National Institute of thedém Language, 2008). Spanish and
Korean are therefore considered to be far langweitfe very few characteristics in
common.

The MT experiment setting is prepared as explaiagdthe beginning of
Subchapter 6.1. There are some preliminary reslitained from three native Korean
evaluators holding at least a university postgréslaegree. They were asked to filled
two Excel files (see Appendix C) concerning thengmaaticality and preservation of
meaning from the output sentences given by the Mdctdy (MT) and output obtained
by applying SS prior to MT (SS+MT).

Spanish-Korean MT systems have not been as dewvklageother pair of
languages. According to the native Korean evalsatir this research, the output
sentences given by the Spanish-Korean Google HB@ndIT system are poorly
constructed and in many cases not understandahig.isTreflected on the results which
are summarized on Table 3.

Table 3: Spanish-Korean MT results, graticality.

Grammaticalit Grammaticalit

MT SS+MT
Average 26 3.07*
Positive (+5)° 15.6% 311%
Neutral (3* 40% 44 4%
Negative (-2)° 444% 24 4%

**: difference statistically significant #te level 0,001

3 Positive attitude by the evaluator towards the sentence grammaticality (scores 4 and 5).
4 Neutral attitude by the evaluator towards the sentence grammaticality (score 3).
5> Negative attitude by the evaluator towards the sentence grammaticality (scores 1 and 2).
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According to a paired t-test, the difference betwéiee grammaticality score
averages of MT and SS+MT output sentences is statly significant (t(89)=-5.205, p-
value<0.001). This is a considerable differencéngknto account that the Gold Standard
sentences have been translated directly from ftigenat sentences and not the simplified
ones. One of the reasons may be the usual senrgd of both languages. Whereas
Spanish sentences accept long and complex sentikede ones included on the test
set, Korean language appreciates short and simmpigences. This is one of the reasons
why Spanish-Korean MT system backfires on theseptexrsentences. SS has therefore
solved several problems posed by the MT systemtlamdjrammaticality average score
has increased from 2.6 to 3.07 on a 1-5 scale,nikia significant improvement. We can

see on Figure 6 how the average is clearly impraredvery evaluator (S1, S2 and S3).

Nombre
—=1
—52

53

344

3,07

grammaticality

Figure 6: Spanish-Korean MT evalusitgraphic, grammaticality

Even though each evaluator has his own subjectaiityut the grammaticality
task, this is not relevant to compare direct MT &8FMT. An ANOVA test carried out

among the results of the experiment shows thatetrsduators’ attituted toward this
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comparison is extremely similar (F(2,87)=0.409,aiue=0.666), i.e., the grammaticality
improvement is clear regardless the evaluator.

The results from the preservation of meaning tasksammarized on Table 4.
The first column (MT) shows the results from thegarvation of meaning between direct
MT output sentences and the Gold Standard. Thendecolumn (SS+MT) shows the
results from the preservation of meaning betweefMBSand the Gold Standard. In this
case, the meaning is better preserved by SS+MT. ditference is also statistically
significant according to a t-test (t(89)=-6.183yalue<0.001). As we can see from the
Table 4, the poor meaning preservation obtainebymore than 50 % of the sentences
got a negative attitude from the evaluator) ardlyigmproved by using SS prior to MT

(the sentences with a negative attitude from thaluagor is in this case quite below
50%).

Table 4: Spanish-Korean MT results, pnesigon of meaning

Preservation of meani MT SS+MT
between Gold Standard and... ->

Average 244 3.02*

Positive (~5) 189% 289%

Neutral(3) 24 4% 35.6%

Negative (-2) 56.7% 35.6%

**: difference statistically significaat the level 0,001

This significant difference between both tasks Iso adue to one of the main
drawbacks of MT: handling long and complex sentendée splitting rules considered
in this research attempts to solve this MT problespecially in MT systems poorly
developed like the Spanish-Korean treated in thagpter.

As we have observed before in the grammaticaligk,tahe results from each
evaluator show a clear improvement on the meamieggovation task by applying SS, as
we can appreciate from Figure 7. An ANOVA test showow this improvement is
similar among the three annotators regardless ttaaticular results on either MT or
SS+MT (F(2,87)=1.919, p-value=0.153).
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Figure 7: Spanish-Korean MT evaluatorgipic, preservation of meaning

6.1.2 Spanish-Chinese

Chinese language, so-callddian-yy belongs to the Sino-Tibetan languages
family. Around one-fifth of the world population es Chinese as their native language. It
is ideogramic but the characters have sufferedegss of encoding with the time. Some
of the main characteristics of the Chinese languagmntrast to the Spanish language
are the following ones: monosyllabic, tonal, usenefasure words and Subject-Predicate-
Object word order (Gong, 2001). Each Chinese charaepresents a monosyllabic
Chinese word or morphemé&((man), for instance). These characters have faining
when found alone and the combinations with otharatters enable the creation of new
words 5 (man) #% - (kid) > £ 1~ (boy)). Therefore, as with the Korean language,

Spanish and Chinese are very distant languagesmstof syntaxis and morphology.
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As far as the Spanish-Chinese MT experiment is @oed, the general setting is
the same as the one prepared for the Korean laagesggained in Subchapter 6.1 (see
Appendix D). Some preliminary results were obtairfesin three graduated native
Chinese speakers. They were asked to perform twés:taFirst, evaluating the
grammaticality and preservation of meaning of tbgot sentences given by the Google
Translate Spanish-Chinese MT system taking origsesitences as the input (MT) and
second, evaluating the same for the output sergegoen by the Google Translate
Spanish-Chinese MT system considering the synaditisimplified sentences as the
input (SS+MT). The results obtained from the evidurmabout the grammaticality task

are summarized on Table 5.

Table 5: Spanish-Chinese MT results, gnatrcality
Grammaticalit Grammaticalit

MT SS+MT
Average 241 2.62*
Positive (~5) 12.2% 12.2%
Neutral (3 311% 444%
Negative (-2) 56.7% 43.3%

*: diference statistically significant at the lev&D5

As we can observe from Table 5, the grammaticaitynproved when applying
SS prior to MT. The difference is statistically mifgcant athe the 0.05 level according to
an paired t-test (t(89)=-2.074 , p-value=0,041)sThfference is slightly smaller than the
one obtained in the Korean experiment. More evalsawill be needed in the future (or
finding an accurate automatic evaluation metrictfa task) in order to obtain the real
improvement on this task. As we can see on FiguteeBtask was handled in a different
way by the three evaluators and the comparisondsgtvthe grammaticality of MT and
SS+MT may not be totally accurate. An ANOVA test les confirm this graphical
impression: F(2,87)=11.727, p-value < 0.001. Th& suggests getting more evaluators

to obtain more reliable results.
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Figure 8: Spanish-Chinese MT evaluators’ grapimammaticality

The meaning preservation results, which are thet mgsortant source to check
the improvement of a MT system, were even more [gioign than the one regarding the
grammaticality task. These results are summariretiable 6. The meaning preservation
average obtained by applying direct MT got the exxigly low score 1.82, with 81.1% of
the sentences obtaining a negative attitude fraretfaluator. These results, even being
still low for a MT system, show an important impioent by applying SS prior to the
translation. The average reaches a 2.18 score lengdrcentage of sentences with a
neutral or positive attitude by the evaluators @nsiderably raised, whereas the
percetange of sentences with a negative attituae the evaluator decreases until 65.6%.
The average difference between MT and SS+MT formiganing preservation task is
even statistically more different that in the graaticality task according to an paired t-
test (1(89)=-3,734, p-value<0.001).
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Table 6: Spanish-Chinese M3uits, preservation of meaning

Preservation of meani MT SS+MT
between Gold Standard and... ->

Average 182 2.18*
Positive («~5) 4.4% 8.9%
Neutral (3 14.4% 25.6%
Negative (-2) 81.1% 65.6%

**: difference statistically significant #te level 0.001

In this case, the results of each evaluator showinaprovement (neutral
correlation in one case) of the MT system by us8®) (see Figure 9). However, the
improvement is not regular according to an ANOVAtt€~(2,87)=11.600, p-value <
0.001). Therefore the inter-annotator agreemerherspanish-Chinese experiment is not
quite high in general. Even though the improvenwérthe Spanish-Chinese MT is clear
by using SS, more evaluators will be needed irnfuh#e to state the actual power of SS
for this pair of languages.
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Figure 9: Spanish-Chinese MT evaluators’ gggireservation of meaning
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6.2 Foreigners learning Spanish

The research includes an extrinsic evaluation &zkhvhether this approach may
improve the understanding of a text by Spanishnkar or not. Since the simplification
rules intend to make sentences simpler, it wouldnteresting to know if it could also
make texts more understandable for people witlicditly at reading. The main drawback
of the approach is the readability, as there amesnoun phrases which are repeated
within sentences and it makes the reading sometstogger. However, sentences become
shorter and simpler after the simplification, whioh certain parts of the population is a
huge advantage in order to fully understand a téot.foreigners learning Spanish, there
are certain structures which are difficult to ursdend as they usually differ from their
native constructions.

Twenty four Spanish learners at the FacultyTedduccion e Interpretacioin
Granada University agreed to collaborate in thigjgmt. The participants had a native
language other than Spanish. These languages wenma@, Bulgarian, Russian and
French. They were divided in two groups of twelegtigipants each: A and B. Group A
participants were given two original texts from Aor@ Corpus and were asked to answer
eight multiple-choice questions about them. It \@agading-comprehension test. Group
B students were asked to do the same but from riiepgA’s simplified texts. These
simplified texts belong to the parallel corpus tedaalong this research. Appendix E
includes the tests given to both Group A and Bettel The participants of each group
had a similar level of English: five participantglwan advanced level (C1-C2 according
to the Common European Framework of Reference émglages) of Spanish and seven
with an Intermediate level (European Framework efeRence for Languages ) Table 7

summarizes the characteristics about all the paatits of the experiment.
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Table 7: Summary of the partipants in thedneg-comprehension test

A: Original B: Simplified Total
text text

Participants 12 12 24
Intermediat 7 7 14
Advancel 5 5 10
Age average(years old 242 226 234
Men 2 1 3
Womer 10 11 21

The results obtained from the text were processedsammarized on Table 8.
The results are given in percentages of correcivarss Surprisingly, the participants
from group A (original texts) got a higher amoumtight answers than the participants
from group B (simplified texts). Group A obtained.8% of correct answers in contrast
to the 79.2% obtained by group B. However, afteplypg an un-paired t-test at 0.05
level (t(22)=-0.457, p-value=0.652), we concludedttthis difference is not statistically
significant. Therefore these results suggest thattext comprehension has not been
affected by SS. It does not improve the compreloenisit it does not damage it either.

Table 8: Results from the isgecomprehension test

Correct answe A: Original B: Simplified
text text
Total 82,%% 79,2%
Intermediat 82,1% 74,5%
Advance 82,5% 87,5%

Regarding the Spanish level within the participaitis interesting to notice how
the simplification affects in a different way tovashced and intermediate students. It is
quite unexpected the way the simplification damtgecomprehension of intermediate
level readers, whereas it slightly improves thefgrarance of advanced readers. This
may be due to the similar results obtained by mésliate and advanced readers in the
group A. Group B (simplified text) obtained in théask more predictable results, as
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intermediate level students got a 74.5% of coree@wers in contrast to the 87.5%

obtained by the advanced.

6.3 Automatic Syntactic Simplification system

For the automatic SS system evaluation, the An@wgus XML documents
provided were used. As explained in Taulé et abDO®, the corpus was semi
automatically tagged. These documents were fullggrthso PoS and lemmas were able
to be extracted in the few cases when it was napgsSince the automatic SS system
currently just tackles sentences containing twgugated verbs, a set of 40 sentences of
two conjugated verbs were selected (see AppendiXHe selection process was done by
following a random process. Every sentence wasamahd selected from an AnCora
Corpus text. There is no more than one senteneeted| from a specific text. Therefore
40 different texts were necessary for the extraatiball the sentences to be used as a test
set.

Since these 40 texts belong to the original partthef parallel corpus, the
simplified part of the corpus was taken as a refege(Gold Standard) in order to
evaluate the system. The clear alignment betweptersees in the parallel corpus (as
explained in Section 4), enabled an easy preparatidhis test set and Gold Standard
sentences. From the simplified sentences of theuspwe found that 30 sentences were
in some way simplified and 10 sentences were maplgied.

The evaluation was then divided in three partsstlyir the analysis stage is
evaluated on Subsection 6.3.1 and it consists etldhg whether the simplification
should be carried out or not. Secondly, whethersdrences chooses the right case to
simplify and it chooses the right position is ewéd, which is the transformation phase
(Subsection 6.3.2). Thirdly, the results from thegeneration stage are shown on
Subsection 6.3.2. This is done by following a Oe2ls in contrast to the two other
phases. To end with, Subsection 6.3.4 summaritfsesle results considering the system
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as a whole. It shows total averages taking an malgsentence as input and giving the

final simplified sentences as an output.

6.3.1 Analysis stage

As explained in the Subchapter 5.3, the analysigests the module in charge of
deciding whether simplifying the input sentencenot. It mainly relies on finding the
simplification articulation indicators and no sinfightion indicators. It also relies on PoS
tagging to find out the number of verbs inside $katences (which was not necessary in
this case because of the test set selection pjo@ess in a specific case, verb
lemmatization as well.

The analysis stage takes an individual sentenam fiee test set as input and
decides whether simplifying the sentences or nbe dutput of a single sentence takes
only two values then: True for a sentence to bekiied and False for a sentence which

does not need simplification. The results fromdhalysis stage are shown on Table 9.

Table 9: Analysis stage results

Simplificatior No
Simplification
Gold Standard (n. of sentenc 3C 10
Correc 28 10
Wrong 2 0
Precision: 100%
Recall: 93.2%

As we can appreciate from Table 9, there were Ifesees which were not
simplified by the system and 28 correctly simptifi¢=rom the 12 simplified sentences,
two of them should have been simplified. This matkesrecall not be perfect and gets a

score of 93.3%, which is still extremely high. Srtbe main applications of this system
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are mainly extrinsic, the mistakes of recognizimggdifiable sentences by the system are
not quite important because they will not damage fterformance of external
applications such as MT (obviously in those casey will not improve it either). In
terms of precision, the analysis stage obtainsrereable 100%. This means that there is
no a single sentence simplified when it shouldbeosimplified.

Therefore these results show that identifying sifyiplg patterns is not a difficult
task and it can be done by basically using raw veeaches. There were only three cases
where verb lemmatizers were also needed (indicedirect speech structures). However,
this does not cause any problem to the automatienitizers due to the rich variety of
endings in verbs in the Spanish language makingtitematic detection of the lemma
quite an easy task. This means that the performainites analysis stage does not rely on
the performance of automatic parsers, which isegeiiicouraging to adapt this system to
other Romance languages such as French, ItaliaParmdguese.

As the automatic system is expected to be extendedder to handle sentences
containing more than two conjugated verbs in theeir®) these results show that an
induction from the 2-conjugated verb case is gliktdy to succeed. Whether simplifying
a sentence or not may be a not so difficult taglarding these results, which is a solid
beginning for future improvements. The developnadithis complete automatic system

may need further modifications in the transfornma@md regeneration stage though.

6.3.2 Transformation stage

The splitting of the original sentence is carriad on the transformation stage.
The correct identification of the position wheree thplitting should be done and the
simplification case are crucial at this point. Thisuld lead to a clean transformation and
a well understanding of the output sentence, ag aifiéw corrections will be made later

on the regeneration stage.
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The same test set is used at this stage for theatim. We have therefore 28
sentences to be split at this stage. The systeraatlyr selects the positions of the clauses
and the simplification cases in the 100% of theesgses from the test set and makes just
a single mistake in the transformation of the sec#s. Therefore, the accuracy of the
transformation stage reaches 96.43%. This resaltésdy quite promising regardless the
regeneration stage. It is also important to natied the mistake produced by the system
does not damage drastically the meaning of thenadigentence —see Example (11). This
is due to the correct identification of the casd the incorrect application of the
transformation rule. In Example (11), we can apiptechow the subject ellipsis of the
Spanish language on the subordinate clause hasddhd error. This is one of the main
problems to handle automatically the Spanish laggufat should be studied deeply.
However, the system usually handles well this stlgdlipsis on the regeneration stage
and in this particular case the general meaninthefoutput sentence is not seriously
damaged.

(12) a. Symplification system general reslanov también afirmo que estaba
"muy satisfecho" tras su "provechosa" conversacidm Pérez Roque.
b. lvanov también afirmo: estaba "muy satisfecho” tsas"provechosa”
conversacion con Pérez Roque.
c. (Gold Standardyanov también afirm@star "muy satisfecho" tras su

"provechosa" conversacion con Pérez Roque.

It is important to highlight the impressive deteatiof the coordination by the
system so far. Having a set of words and combinatiowords which are the indication
of each case is proved to be a simple but religplroach to handle coordination.
Especially significant for this case is the bagvafrds which are indicators of no

simplification, as the coordinators connectorsiarmost cases ambiguous (“,”,”y”) and

do not often indicate any coordination.
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6.3.3 Regeneration stage

Once the splitting phase is done, regeneratioresttgmpts to fix some missing
or broken links between the output sentences. §thge is the one causing most practical
problems to the simplification. Even though it seethat all the transformation are
already done in the previous stage, there a lohpbrtant issues on the output sentences
which need to be fixed. It is not an easy taskafoautomatic system to decide whether to
use anaphoric references or not and the positi@reviney should be included. It is also
quite hard to correctly identifying the boundariek the relative clauses which are
attached to noun phrases (the boundaries of the pbtase are easily found either).
These are the reason why this stage is the moli¢ebag in the whole SS process.

We continue with the same test set used in previtages for the evaluation. 27
sentences which are already split on the transfitomghase and need to be fixed on
some cases. Each of the original sentences taken agput counts now with one and
most cases two output sentences like in the Exaifi@g extracted from the parallel

corpus:

(12) a. Elrival por el oro va a ser Rusia, que se ispa Portugal.

b.—El rival por el oro va a ser Rusia.

—*** ge impuso a Portugal.

There is an empty space in the second output seni@r*) which needs to be
filled by an appropriate noun phrase. This willdmne in the regeneration stage. In this
particular example, there are two tasks to be dmn¢he regeneration module of the
system. The first one is correctly identified theun phrase which is attached to the
relative clause “que se impuso a Portugal” on thgiral sentence. In Subchapter 5.3 it

is explained how the system deals with this in dicafe cases where the noun phrase is
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not easily identified. However, this case is gusienple as the noun Rusia is not
approached by other nouns or adjectives which comd#te the task harder. Therefore,
the system correctly selected Rusia as the nouasphio be repeated on the second
output sentence. Rusia will act as the subjedt@iew sentence then.

The second task which needs to be done on the emg@n stage is the
reordering of the sentences. By applying the sinapdg@rithm explained on Subchapter
5.3.2, the regeneration module correctly decideckkdep the order as it appears in
Example (12). Comparing the output results to tleddGstandard, this reordering task
actually gets a 100% of accuracy on the test $et.2I7 output sentences were given the
correct order by the system. This means that tseesytends to select the most natural
order in all cases.

A general evaluation was done for the regeneratiage. Each output from the 27
already split sentences was given a 0-2 score.ghsnthat the output is exactly same as
the Gold Standard. 1 means that the output hasahe meaning as the Gold Standard
but something has been modified on a different wast affecting the readability. O
means that the meaning of the original sentencenissome way changed by the
regeneration. The general results obtained byebgeneration module (including all the

subtasks) are shown on Table 10.

Table 10: Regeneration stage results

Score 0 1 2
Number of sentenc 1 8 18
Percentac 3.7% 29.6% 66.7%
Average: 1.63

As we can appreciate on Table 10, 18 out of thes@nences (66.7%) were
correctly regenerated according to the Gold Stahdahich is a remarkably high
percentage taking into account the complexity o thodule. The score average of the

system is 1.63. This result is quite promising,aafew improvements may lead to an
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almost perfect score (2) by the system. Only oméesee got a O score, which is shown
in the Example (13) where we can observe how tleatification of a noun phrase

attached to a relative clause was incorrectly rehdl

(13) a. Varios centenares de personas acudieron al pal&siangniart, sede
simbdlica de la Bolsa parisiense. *** amaneci6 @id con los colores de
Euronext, el amarillo y el azul, en forma de banddsiadas entre las catorce
columnas de la fachada del edificio.

b. Varios centenares de personas acudieron al pal&imngniart, sede

simbdlica de la Bolsa parisienska Bolsa parisienseamanecio cubierto con los

colores de Euronext, el amarillo y el azul, en farde bandas situadas entre las
catorce columnas de la fachada del edificio.
c. (Gold Standard)arios centenares de personas acudieron al palacio

Brongniart, sede simbdlica de la Bolsa parisieriSepalacio Brongniart amanecio

cubierto con los colores de Euronext, el amarillelyazul, en forma de bandas

situadas entre las catorce columnas de la fachag&dificio.

The noun phrase selected by the system to be egheatthe second sentence was
La Bolsa parisiense while the correct one was Egi@Brongniart. The system failed to
identify the link between the relative clause and main sentence. What failed was the
recognition of the apposition sede simbolica ddBtdsa parisiense from the noun El
palacio Brongniart. However, the system, as theesstates, found correctly or almost
correctly the rest of the noun phrases of thegesst

In Example (14) below, we can appreciate how tlverse output sentence lacks a
subject, which is totally right for the Spanishdaage. The module should improve in
this matter though, as the subject will give a mumgtter understandability of the

sentence.
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(14) a. Patrick Kluivert, autor del primer tanto del equipaulgrana, aumento
a 13 su cuenta en el presente campeonato. *** ydider en solitario de la
clasificacion de goleadores del Barcelona en laali99-2000, con uno de ventaja
sobre Rivaldo.

b. Patrick Kluivert, autor del primer tanto del equipaulgrana, aumento
a 13 su cuenta en el presente campeonato. Yaerseldsolitario de la clasificacion
de goleadores del Barcelona en la Liga 1999-200dh ano de ventaja sobre
Rivaldo.

c. (Gold Standardpatrick Kluivert, autor del primer tanto del equipo

azulgrana, aument6 a 13 su cuenta en el presemmpeanatoPatrick Kluivert ya

es lider en solitario de la clasificacion de goleaes del Barcelona en la Liga 1999-

2000, con uno de ventaja sobre Rivaldo.

Example (15) identifies correctly the noun phrase aepeated in the output
sentence. Obviously the preservation of meaningvdst the Gold Standard and the
output sentence is total. However, in this casegreita proper noun is included, it is
suggested reducing the length of the noun phrasedier to improve the fluency of the
sentence. These minor changes are not only styltstit also help sentences to be better
processed by other NLP applications.

(15) a.El pasado lunes, el Tribunal Correccional condendliaz afios de
carcel, pena maxima por asociacion de malhechooesfioes terroristas, a "Pototo”
y a su antiguo lugarteniente, el francés Daniel @sr. *** hoy cumple 59 dias en
huelga de hambre.
b. El pasado lunes, el Tribunal Correccional condendliaz afios de
carcel, pena maxima por asociacion de malhechooesfines terroristas, a "Pototo”
y a su antiguo lugarteniente, el francés Daniel dagr. El francés Daniel Derguy

hoy cumple 59 dias en huelga de hambre.
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c. (Gold StandardEl pasado lunes, el Tribunal Correccional condendiez
afios de cércel, pena maxima por asociacion de rohthres con fines terroristas, a
"Pototo" y a su antiguo lugarteniente, el francésnizl Derguy. Daniel Derguy hoy

cumple 59 dias en huelga de hambre.

As we have seen in the previous Examples (14) &%) \ith score 1, the
meaning of Gold Standard and output sentences asepred, as in the remaining
sentences with score 1. Therefore we can consateersces with a score of 1 or 2 to be
positively simplified. As we could observe from Tali0, there is a huge percentage of
the test set with a score of 1 or 2. There aretBx@6 sentences out of 27 (96.3%) which

are positively handled by the system at this stadpch is a high rate.

6.3.4 General results

Considering the original sentences as the inputthadimplified sentences after
the regeneration stage as the output, we obtaifotloeving results shown in Table 11.
Perfectly simplified are the sentence obtaininggmtrscores at each stage of the system
whereas positively simplified include the sentenadsch are correctly handled by the
analysis and transformation stage and obtain astefe at the regeneration stage.
Positively simplified sentences are the ones whi@dve been simplified without
damaging the meaning of the original sentence. iferrectly simplified sentences
include the sentences which have not been well Idieth in either analysis or
transformation stage or have obtained a 0 scottleeategeneration stage. To summarize,
incorrectly simplified sentences are the one widither does not preserve the meaning

of the Gold Standard or have not been simplifie@rvthey were supposed to.
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Table 11: Symplification system general results

Total Percentac

Input sentence: 40 100%
Sentences simplified by the 28 70%
system

Positively simplified 26 92.9%
Incorrectly simplified 2 7.1%
Perfectly simplifiec 18 64.3%
Sentences not simplified by thi 12 30%
system

The general results obtained are quite promisisg929% of the simplified
sentences were positively handled by the systemsd&lare the sentences which suffered
the splitting process of the simplification proces®l preserve the meaning with the
original sentence (comparing it to the Gold Stadfiarhere were just two sentences out
of forty which were actually bad simplifications lilge system. One was incorrectly
handled on the transformation stage and the otherimmcorrectly regenerate at the last
stage. This last stage is the most complex statienathe simplification process and the
one which needs to get more adjustments in thedutdowever, there were a 64.3% of
output sentences corresponding word by word tadkpective Gold Standard at the end
of the simplification process. This is an incregifluge percentage considering the
complexity of this task and the early stage of fhigect.

These results and the way the system has beenogedelsuggest that an
automatic syntactic simplification system is poksilb a careful selection of the rules is
done. One the main advantage of this approacls iadaptability, so further researches

should focus on adapting it to be able to handigdéo and more complex sentences.
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7. Conclusions and future work

A new SS system based on splitting complex senseiscproposed. The general
architecture of the system was inspired by the iichicture proposed in Siddharthan
(2002). The system is envisioned to be used aseprqmessing tool for other NLP
applications such as Text Summarization, Infornmatixtraction, Parsing and Machine
Translation. The latter is the NLP application enzéd on this research, taking Spanish
as source language and Korean and Chinese as langetige of the MT system. The
performance of the MT system evaluated has beemowed by using the SS proposed
prior to the translation. This approach has pdytsdlved one of the main drawbacks of
MT in handling long and complex sentence. A firetsion of the automatic SS system
has also been analyzed and evaluated intrinsicllis SS system is expected to be
extended in order to properly handle longer andensomplex sentences.

This Chapter presents the main results obtained the research together with a
general overview of the project on Subchapter Bdbchapter 7.2 addresses some
directions for future research concerning the inapment of the system and a deeper

analysis of evaluation metrics.

7.1 Main observations

The approach of this research differs from previd&sapproaches in how the
system is built and its applications. The SS syspeaposed relies on noun chunking
rather than dependency structures, unlike previwosks (Klebanov et al., 2004,
Siddharthan, 2011; Drndaré\wit al., 2013). Its adaptability is one of the main advantages.

The system is adaptable to close Romance langsagisas Catalan, French, Italian or
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Portuguese by just making a few adjustments ofrthes to the specific language.
Although it currently handles only complex sentencetwo conjugated verbs, it is easily
extensible to process longer sentences by appbmuopduction process. New rules can
be also added to the system without damaging thaireng ones.

The results from the evaluation state that a ridiaipntactic simplification system
is feasible by considering these splitting rulesfefdv adjustments need to be made
especially on the regeneration stage, focusinghensubject ellipsis problem on the
Spanish language and the improvement of the spewfiin chunkers.

A parallel corpus of Spanish original and simptifisentences has been built on
this research. It is envisioned to be used aslartayder to create an automatic Syntactic
Simplification system. It has been later validatgdnative Spanish speakers with the
expected results. Neither the grammaticality noe freservation of meaning on
newswire texts are damaged by the syntactic madiifins. This validation was essential
prior to carry out other extrinsic evaluations.

As far as Machine Translation is concerned, Sym&stimplification has been
proved to be a quite realiable and easy to implémaonolingual resource for
underdeveloped systems. Spanish-Chinese and Sgémishn Statistical Machine
Translation systems have been evaluated on themmgs The preliminary results state
that the application of the Syntactic Simplificatiproposed prior to the translation is
really benefitial on both cases. However, more @atairs will be needed in order to state
the real improvement, especially on the Spanism€d& case according to the inter-
annotator agreement results. Other languages sbheuiaken into consideration as target
languages in the future. In the next Subchaptenesdirections for future research on
this matter are indicated.
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7.2 Future work

As pointed out in the previous Subchapter, furtiesearch should focus on the
development of the Syntactic Simplification systand extend it to handle every kind of
sentence from the natural language. Different roley be also added in the system and
evaluate its impact on extrinsic applications ottiean Machine Translation (Text
Summarization, Information Extraction and parsifog,instance). Modules at the lexical
and semantic level could be implemented in theesysh order to solve some ambiguity
problems on these extrinsic applications.

One of the main drawbacks of this approach is #ek lof solutions at the
discourse level. This system does not include araphora and co-reference resolution
modules, which could give more accurate simplifaad in some cases. Further research
should focus on how to implement these modulekéeaystem.

A possible way to improve the system will be toegxt the parallel corpus which
would enable to apply Machine Learning techniqules in Specia (2010). The future
system could be hybrid by using the syntactic rdad Machine Learning in some
complicated cases.

As far as the evaluation is concerned, further aedees on evaluation metrics
would be desirable. Text Simplification is a fieMhich has always lacked of a widely
accepted evaluation metric. This is mainly dueh@® different external applications for
what the Text Simplification system is built. Inighcase, extrinsic evaluation metrics
would be more indicative of how the system workihea than evaluating the system
itself. A reliable baseline for extrinsic applicats such us Machine Translation would be
necessary prior to future improvements of the systdowever, Machine Translation
metrics such as BLEU are not excessively relialgleabse of the splitting nature of the
simplifications. Therefore other automatic or humdachine Translation evaluation
metrics should be considered and investigated.
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Appendix A: Original and simplified text in the parallel corpus

(Example)

Original text:

La espafiola Margarita_Fullana logré hoy, sdbadopmadalla de bronce en la prueba de " mountain-
bike " o bicicleta todo_terreno ( BTT ) de los Joggle Sydney, en una jornada en la que la italiana
Paola_Pezzo, ganadora en Atlanta, revalidé sudinlimpico, el Gnico que se habia disputado haata |
fecha.

Fullana entr6 en meta a 33 segundos de la campéafiana, que cubrid los 35,7 kildmetros del
recorrido olimpico en un tiempo de una hora, 49utos y 24 segundos, con una ventaja de 27 segundos
sobre Barbara_Blatter, que regresara a Suiza coa mnedalla de plata.

La mallorquina, de 28 afios, doble campeona deldowe la especialidad ( 1999 y 2000 ), aspiraba
al oro, pero la falta de un mayor desnivel en etuito y una caida que sufrié en la cuarta vueltast
chocar con Pezzo en un rocoso descenso la obligareonformarse con un bronce olimpico que, en
cualquiera de los casos, pone broche a una sensalciemporada.

Fullana se situd pronto en los puestos de cabezamd prueba en la que las competidoras dieron
cinco vueltas a un circuito de 6,9 kilbmetros - rmaducle llano de salida de 1.200 metros -, situad la
Fairfield_City_Farm, una granja en la que el ganadicuno, ovino y porcino alterna con fauna autéeton
como canguros, koalas o emus y que esta a unogddekros del Parque_Olimpico de Sydney.

Pero la primera en destacarse fue la suiza Blatigle cruzé en cabeza las dos primeras vueltas de
un recorrido cuyos disefiadores tuvieron especiétiado en no dafiar la flora y fauna del entorno, en
unos Juegos cuya organizacion presume de ser laep@égica de la historia.

Blatter abrié un hueco que fue de 17 segundos déiasegundo giro y que llegd a rozar el medio
minuto en su amplitud maxima, pero a_falta_de ddsnetros para completar la tercera vuelta, la th
balear enlazé con la suiza y la super6 colocanddstente _de la prueba.

La autoridad del pedaleo de Fullana dejaba entrdaeposibilidad de que la espafiola redactase,
efectivamente, la cronica de un oro anunciado sti@tercera vuelta, la islefia lideraba con 14 sedps

de ventaja sobre Blatter y 18 sobre Pezzo.
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Pero en la cuarta, la italiana efectué un sensaaiadespliegue de fuerza, superando a la helvética
conectando con la rueda trasera de Fullana, poctese adelantarla en una de las zonas mas pelgros
del circuito, la " Dusty_Chute " (" caida polvonia " ).

En un descenso con piso muy irregular, la italias#peré a Fullana tras chocar con ella y
derribarla, en una maniobra que no estuvo bienavisir la delegacion espafiola, que quiso presentar u
reclamacion, algo que descarta el reglamento olémgiel " mountain-bike ".

En la zona de meta se vivieron unos instantesxentes de cierta tension, pero los jueces, que,
al_parecer, visionaron el video del adelantamiemim,apreciaron la necesidad de alterar el desenkdee
la prueba.

Fullana, que milta en el Specialized y cuyo emidor es el ex ciclista holandés
Gert_Jan_Theunisse, perdié un tiempo importantisia® su accidente; la italiana abrié hueco y Béatt
enlazé desde atras, superando a Marga en la quintlima ronda.

La rusa Alla_Epyfanova acab0 cuarta en la pruebal:21 y por delante de la canadiense
Alison_Sydor, que cruzd la meta con un retraso:8é,2n una prueba en la que la catalana Silvia_iRov
entro la decimocuarta, a 9:43.

Mafiana se disputard en este mismo circuito la paumasculina de esta disciplina, en la que se
daran dos vueltas mas que las dadas hoy por Fuljesias rivales.

A la balear quiza le haya sabido a poco el bronmero tiene motivos suficientes para sonreir :
Fullana pasara a la historia, entre otras cosasr paber sido la primera mujer que logra una medalla
olimpica para el ciclismo espafiol.

[AnCora Corpus (Taulé et al., 2008)]

Simplified text:

La espafiola Margarita_Fullana logré hoy, sdbadopmadalla de bronce en la prueba de " mountain-
bike " o bicicleta todo_terreno ( BTT ) de los Joggle Sydney. En la jornada la italiana Paola_Pezzo
ganadora en Atlanta, revalidé su titulo olimpicbiirico que se habia disputado hasta la fecha.

Fullana entr6 en meta a 33 segundos de la campéali@na. La campeona italiana cubri6 los 35,7
kilometros del recorrido olimpico en un tiempo d&tnora, 49 minutos y 24 segundos, con una vedja
27 segundos sobre Barbara_Blatter. Barbara_ Blatégresara a Suiza con una medalla de plata.

La mallorquina, de 28 afios, doble campeona delduoude la especialidad ( 1999 y 2000 ), aspiraba
al oro. Sin embargo, la falta de un mayor desnérekl circuito y una caida que sufri6 en la cuarteelta
tras chocar con Pezzo en un rocoso descenso lgasbh a conformarse con un bronce olimpico que, en

cualquiera de los casos, pone broche a una sensalciemporada.
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Fullana se situ6 pronto en los puestos de cabeza grueba. En la prueba las competidoras dieron
cinco vueltas a un circuito de 6,9 kilbmetros - rmaducle llano de salida de 1.200 metros -, situad la
Fairfield_City_Farm, una granja. En la granja el gado vacuno, ovino y porcino alterna con fauna
autoctona como canguros, koalas o emus y que est@®30 kilbmetros del Parque_Olimpico de Sydney.

Pero la primera en destacarse fue la suiza Blattersuiza Blatter cruzé en cabeza las dos primeras
vueltas de un recorrido. Sus disefiadores tuvierspeeial cuidado en no dafiar la flora y fauna del
entorno. La organizacion de los Juegos presumesdiaanas ecoldgica de la historia.

Blatter abrié un hueco que fue de 17 segundos détasegundo giro y que llegd a rozar el medio
minuto en su amplitud maxima. Sin embargo a_fakadabk kilometros para completar la tercera vudha,
ciclista balear enlazé con la suiza. La ciclistdds la super6 colocandose al_frente_de la prueba.

La autoridad del pedaleo de Fullana dejaba entrdaeposibilidad de que la espafiola redactase,
efectivamente, la cronica de un oro anunciado sti@tercera vuelta, la islefia lideraba con 14 sedps
de ventaja sobre Blatter y 18 sobre Pezzo.

Pero en la cuarta, la italiana efectué un sensaaiadespliegue de fuerza, superando a la helvética
conectando con la rueda trasera de Fullana, poceanle adelantarla en una de las zonas mas pehgros
del circuito, la " Dusty_Chute " (" caida polvonia " ).

En un descenso con piso muy irregular, la italiasperé a Fullana tras chocar con ella y
derribarla, en una maniobra que no estuvo bienaviglr la delegacion espafiola. La delegacion espafiol
quiso presentar una reclamacion, algo que descalrtaglamento olimpico del " mountain-bike ".

En la zona de meta se vivieron unos instantesxeates de cierta tension. Sin embargo, los jueces
no apreciaron la necesidad de alterar el desenldeela prueba. Los jueces, al_parecer, visionaron el
video del adelantamiento,

Fullana milita en el Specialized. Su entrenadoretsex ciclista holandés Gert_Jan_Theunisse.
Fullana perdié un tiempo importantisimo tras suideate; la italiana abrié hueco. Blatter enlaz6 des
atras, superando a Marga en la quinta y Gltima rand

La rusa Alla_Epyfanova acabd cuarta en la pruebal:21 y por delante de la canadiense
Alison_Sydor. Alison-Sydor cruz6 la meta con umaset de 2:54, en una prueba en la que la catalana
Silvia_Rovira entr6 la decimocuarta, a 9:43.

Mafiana se disputara en este mismo circuito la paugasculina de esta disciplina. En la prueba se
daran dos vueltas mas que las dadas hoy por Fuljasias rivales.

A la balear quiza le haya sabido a poco el bronSam embargo, tiene motivos suficientes para
sonreir : Fullana pasaréa a la historia, entre otraesas, por haber sido la primera mujer que logreau

medalla olimpica para el ciclismo espafiol.
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Appendix B: Parallel corpus validation

Three excel sheets summarized in one

Sheet 1 (Grammaticality of original sentences) + &t 2 (Grammaticality of original

sentences) + Sheet 3 (Preservation of meaning):

plata

A B C D E

Oracién original Gramati | Oracién simplificada Gramati | Preserva
calidad calidad | cion del
columna columna | significa
A (1-5) C(1-5) |doA-C:

1-5

El director de TV3, Lluis Oliva, ha El director de TV3, Lluis Oliva, ha explicaglo

explicado hoy que el canal catalan tha hoy: el canal catalan "ha alargado la mano

alargado la mano todo lo que ha podido", todo lo que ha podido”, con el objetivo de que

con el objetivo de que el resto del estado el resto del estado espafiol pueda ver el primer

espafiol pueda ver el primer fin de semana fin de semana de mayo la quinta pruebd de

de mayo la quinta prueba de Férmula Uno, Formula Uno. La quinta prueba de Férmula

que se celebrara en el circuito |de Uno se celebrara en el circuito de Montmelo,

Montmel6, en Barcelona. en Barcelona.

No obstante, la cinta con la grabacion llegé No obstante, la cinta con la grabacién lledé a

a manos de Marian Krzaklewski, candidato manos de Marian Krzaklewski, candidato de la

de la derecha a la Presidencia y princjpal derecha a la Presidencia y principal rival del

rival del actual jefe del estado, quien busca actual jefe del estado. Marian Krzaklewski

la reeleccién en los comicios fijados para busca la reeleccion en los comicios fijados

el 8 de octubre. para el 8 de octubre.

El conductor, Antonio Mufioz Serrano, que El conductor, Antonio Mufioz Serrano, ha sjdo

ha sido condenado a una multa de 120{000 condenado a una multa de 120.000 pesefas y

pesetas y prohibicion de la licencia |de prohibicion de la licencia de circulacion

circulacion durante un afio, sufri6 |el durante un afio. Antonio Mufioz Serrano sufrié

accidente la mafiana del 5 de junio (del el accidente la mafiana del 5 de junio |del

pasado afio cuando conducia su cuadri¢iclo pasado afio cuando conducia su cuadriciclg por

- cuyo uso requiere solo de la licencia|de una travesia de Sant Boi de Llobrepat

circulacion -, por una travesia de Sant Boi (Barcelona). El uso de su cuadriciclo requiere

de Llobregat (Barcelona). solo de la licencia de circulacion.

Los equipos en la primera columna juegan Los equipos en la primera columna juegan

como locales y el horario es del Este. como locales. El horario es del Este.

Raull, por su parte, sigue sin saltar| al Radul, por su parte, sigue sin saltar al terremp d

terreno de juego, pero todo apunta a qye el juego. Sin embargo, todo apunta a que el

delantero podrd jugar. delantero podra jugar.

Fullana entr6 en meta a 33 segundos de la Fullana entré6 en meta a 33 segundos de la

campeona italiana, que cubrié los 3b,7 campeona italiana. La campeona italiana

kilometros del recorrido olimpico en Uin cubrio los 35,7 kilbmetros del recorriglo

tiempo de una hora, 49 minutos y |24 olimpico en un tiempo de una hora, |49

segundos, con una ventaja de 27 seguhdos minutos y 24 segundos, con una ventaja de 27

sobre Barbara Blatter, que regresara a segundos sobre Barbara Blatter. Barbara

Suiza con una medalla de plata. Blatter regresara a Suiza con una medalla de
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Respecto a las opciones que su eqlipo
puede tener para conseguir su primer tifulo
de Liga, Pauleta dijo: "nos lo merecemos y
tenemos las condiciones necesarias para
conseguirlo".

Respecto a las opciones que su equipo puede

tener para conseguir su primer titulo de L

ga,

Pauleta dijo: "Nos lo merecemos. Tenemog las

condiciones necesarias para conseguirlo”.

Manuela de Madre, que ademas |de
alcaldesa es diputada en el Parlamento
catalan, y el alcalde de L'Hospitalet |de
Llobregat, Celestino Corbacho, son los flos
representantes de los socialistas catalanes

Manuela de Madre ademéas de alcaldes
diputada en el Parlamento catalan. Manuel
Madre y el alcalde de L'Hospitalet
Llobregat, Celestino Corbacho, son los
representantes de los socialistas catalanes

A es
A de
de
dos
enla

en la comisién politica, presidida por comision politica, presidida por Manyel
Manuel Chaves, que debe conducir| el Chave. La comision politica debe conducir el
partido hasta el congreso de julio. partido hasta el congreso de julio.

El jugador del Valencia viajo el marteq a El jugador del Valencia viaj6é el martes| a
Barcelona acompafiado por el jefe de|los Barcelona acompafiado por el jefe de |los

servicios médicos del club, Jorge Candel
para ser sometido a una TAC (Tomografia
Axial Computerizada) que posteriormente
analiz6 el doctor Villarrubia, quien
determind el proceso a seguir.

servicios médicos del club, Jorge Candel para
ser sometido a una TAC (Tomografia Axial

Computerizada) que posteriormente analiz
doctor Villarrubia. El doctor Villarrubi
determind el proceso a seguir.

O el
31

El pasado lunes, el Tribunal Correcciohal
condené a diez aflos de carcel, pena
méxima por asociacion de malhechagres
con fines terroristas, a "Pototo" y a [su
antiguo lugarteniente, el francés Daniel
Derguy - que hoy cumple 59 dias |en
huelga de hambre -.

El pasado lunes, el Tribunal Correccio|
condend a diez afios de cércel, pena ma
por asociacion de malhechores con fi
terroristas, a "Pototo" y a su antig
lugarteniente, el francés Daniel Derguy. Da
Derguy hoy cumple 59 dias en huelga
hambre.

nal
ima
nes
uo
niel
de

"No veo a ninguno de esos dos palses
blogueando hasta el final la directiva”,
comentd el diplomatico, quien explico que
las dltimas modificaciones introducidas|en
el borrador han satisfecho ya a qtra

delegacion reticente, Holanda.

“No veo a ninguno de esos dos pal
blogueando hasta el final la directiv
comentdé el diplomético. El
explicO6 que las Ultimas modificacion
introducidas en el borrador han satisfecho
otra delegacion reticente, Holanda.

diplomati¢o

El programa se iniciard con una feria
"Info.com/2000" que se celebrara a partir
del 17 de febrero en la que Microspft
lanzara el Windows 2000 y Telefonica
Data y Bankinter presentaran sus

El programa se

iniciarda con una feria

"Info.com/2000" en la que Microsoft lanzard el

Windows 2000 y Telefénica Data y Bankin
presentardn  sus  productos. La fg
“Info.com/2000" se celebrara a partir del 17,

er
bria
de

productos y a partir de entonces |se febrero. A partir de entonces se efectuarg un
efectuara un recorrido por las 20 ciudafdes recorrido por las 20 ciudades mas importantes
mas importantes del pais en las que del pais. En las 20 ciudades méas importantes
difundirdn las nuevas tecnologias para la del pais difundiran las nuevas tecnologias para
empresa. la empresa.

El diputado socialista Ramoén Jaudregui El diputado socialista Ramoén Jalrepui

considera que "la presencia de Ibarretxe en considera: "la presencia de l|barretxe en|La
La Moncloa ha sido utilizada para reclamar Moncloa ha sido utilizada para reclamar

radicalidad nacionalista" y considera qu¢ el radicalidad nacionalista". Ramo6n Jauregui

Gobierno del lehendakari es "insostenible”. considera: el Gobierno del lehendakari|es

"insostenible".
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El presidente ejecutivo explicO qle

El presidente ejecutivo explicé: representa

htes

representantes del banco iran al camgo y del banco irdn al campo. Representanteg del
preguntarén al tendero y arrendatario cdmo banco preguntardn al tendero y arrendatario
paga las cuentas el solicitante del préstamo cémo paga las cuentas el solicitante |del
y "al cura (sacerdote) como se comportg". préstamo y "al cura (sacerdote) como| se
comporta”.
Explico que el proyecto de construccion Explicé: el proyecto de construccion del tren
del tren de alta velocidad entre Cérdoba y de alta velocidad entre Coérdoba y Malaga
Méalaga cuenta ya con un estudio |de cuenta ya con un estudio de impacto ambigntal
impacto ambiental elaborado por la Junta, elaborado por la Junta. Sin embargo,| el
pero que el Ministerio de Fomento hapia Ministerio de Fomento habia solicitado yna
solicitado una nueva declaracién a Medio nueva declaracion a Medio Ambiente.
Ambiente.
Ivanov también afirmé que estaba "muy Ivanov también afirmé estar "muy satisfecho”
satisfecho"  tras su "provechoga" tras su "provechosa" conversacion con Pgrez
conversacion con Pérez Roque. Roque.
"Una Rusia fuerte y unida esta llamada a "Una Rusia fuerte y unida estd llamada a
desempefiar un papel importante en| un desempefiar un papel importante en un myndo
mundo multipolar y en la palestra multipolar y en la palestra internacional ", dijo
internacional ", dijo el canciller cubanp, el canciller cubano. EI canciller cubano
quien destacé su coincidencia con lvanov destac6 su coincidencia con Ivanov sdbre
sobre "importantes problemas "importantes problemas internacionales".
internacionales".
El rival por el oro va a ser Rusia, que|se El rival por el oro va a ser Rusia. Rusial se
impuso a Portugal. impuso a Portugal.
El barco en el que viajaron como El barco en el que viajaron como polizorjes,
polizones, "Wuarta", con bandera |de "Wuarta", con bandera de Bahamas, habia
Bahamas, habia zarpado de Guayaquil zarpado de Guayaquil (Ecuador) el pasadd dia
(Ecuador) el pasado dia 15 con una carga 15 con una carga de diversos productos|con
de diversos productos con destino| a destino a Estados Unidos. El barco hizg el
Estados Unidos, e hizo el pasado fin|de pasado fin de semana una escala| de
semana una escala de reabastecimiento en reabastecimiento en el puerto caribefio| de
el puerto caribefio de Colc Colén
Las derrotas, que ya llegan a 18 en lo que Las derrotas ya llegan a 18 en lo que va d¢ los
va de los partidos de exhibicién, han hecho partidos de exhibicién. Las derrotas han hgcho
que la paciencia de Steinbrenner | se que la paciencia de Steinbrenner se termine.
termine, por lo que ya quiere soluciones Por lo tanto, Steinbrenner ya quiere
soluciones.
Mientras tanto, el principal indice de |la Mientras tanto, el principal indice de la Bolsa
Bolsa de Paris, el CAC-40, abrio la segion de Paris, el CAC-40, abri6 la sesiéon de hoy
de hoy con una fuerte bajada del 2,38 |por con una fuerte bajada del 2,38 por ciento a
ciento a 6.105 puntos, una tendencia [que 6.105 puntos. La tendencia continué a lo Igrgo
continué a lo largo de gran parte de| la de gran parte de la sesion. Sin embargq, se
sesidn, aunque se enjugaron un tantg las enjugaron un tanto las pérdidas.
pérdidas.
El secretario general del PSC-PSOE, Jdime El secretario general del PSC-PSOE, Jaime
Blanco, se mostré hoy " muy satisfechp " Blanco, se mostré hoy " muy satisfecho " ¢on
con el resultado del XXV Congreso del el resultado del XXV Congreso del partido.
partido, aunque agregé que le queda upa " Sin embargo, Jaime Blanco agreg6: le qyeda
pequefia insatisfaccion " por la formula una "pequefia insatisfaccion" por la férmula
acordada para la eleccion de José Luis acordada para la eleccion de José Luis
Rodriguez Zapatero como nuevo lider|de Rodriguez Zapatero como nuevo lider de|los

los socialistas.

socialistas.
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José Hurtado recorddé que "Barcelona se José Hurtado recordd: "Barcelona se presenté
presentd en varias ocasiones" por lo gue en varias ocasiones". Por lo tanto, José
abogd en que "Sevilla esté en la migma Hurtado abogd en que "Sevilla esté en la
linea, porque tarde o temprano, |si misma linea. Motivo: tarde o temprano,| si
seguimos en este camino, lo conseguird". seguimos en este camino, lo conseguira”.

Esa ventaja, que ya era de gran valia para Esa ventaja ya era de gran valia para el
el conjunto amarillo, se transformé en |un conjunto amarillo. Esa ventaja se transfoymé
auténtico tesoro cuando la amplié Alvaro, en un auténtico tesoro cuando la amplid
con un cabezazo que finiquitd una buena Alvaro, con un cabezazo que finiquitd yna
jugada de Pablo Lago por la banda buena jugada de Pablo Lago por la banda
dereche dereche

En Teherdn no habrd segunda vuglta En Teheran no habra segunda vuelta electoral.
electoral, pues 32 candidatos, dos mas de Motivo: 32 candidatos, dos mas de Jos
los necesarios, han conseguido mas del 25 necesarios, han conseguido mas del 25| por
por ciento de los votos requeridos para|ser ciento de los votos requeridos para |ser
designados en la primera ronda, seguh el designados en la primera ronda, segun el
sistema de listas abiertas que se utiliza en sistema de listas abiertas que se utiliza en Iran.
Ir&n.

En este sentido, aseguran que Ecuador es En este sentido, aseguran: Ecuador es|una
una nacién pequefia y no es un " paraiso nacion pequefia y no es un " paraiso fiscal "
fiscal " que libera por completo su que libera por completo su mercado monetario.
mercado monetario, pues se han adoptado Motivo: se han adoptado una serie de normas
una serie de normas para evitar ese tipp de para evitar ese tipo de problemas.

problemas

El portavoz del PSOE en la Comision |de El portavoz del PSOE en la Comision |de

Interior del Congreso, Ramon Jauregui,
aseguré que aunque su partido deseal que

Interior del Congreso,
aseguré: su impresion es que se producir

Ramon  Jauregui,

a un

de la cita entre el presidente del Gobierno, "desencuentro profundo”. Sin embargo, | su
José Maria Aznar, y el lehendakari, Juan partido desea que de la cita entre el presidente
José Ibarretxe, salgan “"avances", | su del Gobierno, José Maria Aznar, y |el
impresibn es que se producira |un lehendakari, Juan José Ibarretxe, salgan
"desencuentro profundo”. "avances".

El ministro de Economia, Rodrigo Rato, El ministro de Economia, Rodrigo Rato,
afirm6 hoy que el Ejecutivo actuara en| la afirm6 hoy: el Ejecutivo actuard en |la
participacion reciproca entre el BBVA|y participacion reciproca entre el BBVA |y
Telefonica "siempre en defensa de |los Telefénica "siempre en defensa de [los
intereses generales", ya que ha pasado la intereses generales". Motivo: ha pasadq la
época en la que los acuerdos pasaban|“por época en la que los acuerdos pasaban "por el
el poder politico" e "incluso por la poder politico” e "incluso por la financiacién
financiacion del PSOE". del PSOE".

Caja Rural de Asturias prevé obtener éste Caja Rural de Asturias prevé obtener este
ejercicio unos beneficios netos de 2.237 gjercicio unos beneficios netos de 2.237
millones de pesetas, lo que supone|un millones de pesetas. Esto supone |un
incremento del 5 por ciento respectq a incremento del 5 por ciento respecto a 1999.
1999, con lo que volvera a batir su " récprd Con esto volverd a batir su "récord" |de
" de rentabilidad, segin indic6 |el rentabilidad, segin indicé el presidente de¢ la
presidente de la entidad, Roman Suarez entidad, Roman Suéarez Blanco.

Blanco

Unos dias antes, el atleta nigeriano dg 22 Unos dias antes, el atleta nigeriano de 22 afios
afios Hyginus Anugo, que se encontraba en Hyginus Anugo fue atropellado por un coghe
la ciudad austral a la espera de competir en cerca del anillo olimpico. Hyginus Anugo [se

los 400 metros, fue atropellado por |un
coche cerca del anillo olimpico, y murig a
consecuencia de las heridas.

encontraba en la ciudad austral a la espera de

competir en los 400 metros. Hyginus Any
murié a consecuencia de las heridas.

go
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Appendix C:. Evaluation of the Syntactic Simplificaion for

Spanish-Korean Machine Translation using Google Traslate

Sheet 1 (Direct MT without applying SS):

A B C D
Gold Standard: Human | Google Translate Grammaticalit| Preservation
translation y column B meaning AB
(1-5) (1-5)

TV 3 9| &%= Lluis Oliva & 2= | TV3 2| O[A} Lluis Oliva & F+HEHFLEO]
FHEFE A ptE2EdEU 2EUE (HE2 2@ FItel MRl A
ZBHREdM d7 =g ol|Hm Foo = s JA=F E 7ts1 7
CHAE m F71E AHel LIHX| & BEE Ag #F1 UgLd "2tn
RYME 58 Hmlj FLofl = = | B B ChX BHol A2 € 28
U7| 2l & = U= ZE YHE | 2 HEHAZELIS| 32 & FIEFLE
sSHFcketn dHEIC (Catalunya)Oli Al 7H&| & LIC}H,
ORI, =3 HolZe= Oi§™ | gL Holz =3 otzlet
futo| £Extol 10 ¥ 8 o [Krzaklewski, CHEEI 10 & 8 MM
UE MHM TMHE Hate | A "fMHE FD UsLICH HEf9
3R FXIALL|] 2to|™-Ql Marian [ 34K MZ|e| 2tolHol s FHOJ
Krzaklewski 2| &2 2 ZfCt. 0| MR,
2%t HELIR FrA |19 HE 2/5E 5 =EH0IHE
MI2t = (Antonio Mufioz Serrano)E [ 120,000 pesetas 2| HZg M1
A 6 o 5 Y IOl @FElE | S =8 ztolMAE ZX|

E74 ECHE HIZMZLEO| M| QHELIR F =X MEtc (Serrano)=
Hol & 228 ZKSant Boi de| Xt 28 6 & 5 U ofEol AlTE
Liobregat)olXd AtZE "G3n (DS - o ZRUE AsSsHEH -
120,000 HIMEF HE L 1 'AZF 5] | AE[otD = Boi Llobregat
xR0l #sHAACH. (HIEAZLHo| o U&LICH
R OEHm Eo| B ATl AlztnH| X[ L Alzt2 SREE B2 R S
XMoo=z S30]ct. Goll M R AHELIcH
Radl O] oif3| TEER HX|lz=|2tE FH, o%s| =Tl Fo{5tK|
Ofx|BH, AERIO|AHIL B7|E & == | t&LIcHsRIE 3HT7 RMELLCH
Ug Aojgtn 25 Hstn ot [Hez Helot
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Fullana &= AfAZ 2HYo||EctLte S 2= AQAR SotzrLct
E|=S0}Z Barbara Blatter 2| 27 X | HiHI2} E2HE{,04 27 2| 2|=2 &M
oM 1 Azt 23lE FAQl 357 |8 AlZh 49 BolM 24 X 35.7 km
ZE0EE 49 8 24 ZE, (A 22" Azt ™8 olEe/ot
O|EfElof Mu|Ho| 33 X8 SEE | M|z 33 & MAH HEY
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Appendix D: Evaluation of the Syntactic Simplificaion for

Spanish-Chinese Machine Translation using Google @nslate

Sheet 1 (Direct MT without applying SS):
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B (1-5) (1-5)

MEFRILEN 3 BAEKESZE - B
MNESRERGBERT , —RAEAR
FNERLEBRRECDEZRNRE
BRFEHRIT, NEAETHMEH
RELANE-—TAKREIXZE
B, OXRNEFRLEMN S CELF
BB,

TV3 £, RAE LLUIS , BB S XKW
MEFRIEEEFAKNF-—YE"
BB HROAEMTERTUES 5
BNE-NAR , FENRA-RHERX
RE  EEEZRNMED EILFERE
7o

T, XEFEREH T IR =FF
RRRFEFH, ZARAIRESR
BA, RAFESENEIEREXNF,
NELSFLEETA/NBRIEREPIR
BFER,

R, MERTHEEDMERILEXR
RETE  AENREANBSENEBTH
EXRtE ,EF 10 A 8 HH&ERHT
REANEERZENF,

B A RRER-B R EREHL
D+=aNEB0NHR, AnHER
TRHEFAIE—F. #EFAAHEBRL
FEBMHMNLELIREFREAR
T4 ( Sant Boi de Llobregat) ™
(BEFH )N —BTRAEN, X
ETERER , IMERIAERTH
YA

RHpEF A TRER- BRI EH
#®, OHEY 12 FHESHTIRANE
ERBNHE—F K BEBEHMN 6 A5
ALy, ZFEmMERMM - HEHA, R
FEREMNTT - {84 de Llobregat #Y
255 (BEFH ) HRE.

£ — 58 H BAER b 5 A A B 1T LE
3% | LEIRAT R AR ERAT R 0 A

BKAAEFE —SIHERE , HERKE,

ETHR , MEREE , E—PER
KAMENTTE-EHT.

SEe , HR, BPATSBEDRG
t, BEHNEELTFITURE,
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BEUMUEEARFLBEEEF 33 W2
EREL R, ZEKFEFI 1 /Dat
49 B 24 WERT 35.7 REMRELE
RLE U 27T WOERTREFES
1 il £l L5 o
EENYEEREEER L,

EFNTHAWENRREAFNEBE , B2
357 N"EWMBRIZTREN A — /8T, 49
SEHA 24 B 33 WHEA, EER-FH
¥ OMEEIRELHEL 27 B —KE
8

HRB B CHHAKEEREMNNE
MRBEBERN , RREKRTRINYHZ
TR, BIOBRMAEN — 154

RTEE , BHUHENTEFTESI M
MNE-—PRBEE | RRBH , B
REH , BNBCHLERA, ”

SERN DEENEREFE DNRE
FRMEFEBIHATAREBAE
REedHmuRER, ATERET KM
MBEFETNSWA |, FENERE
R SRAHEL 1 B N4 1 (L' Hospitalet
de Llobregat) ., BUAZRA2HE
PIRR-EEGER , tABEERE
REZHRNITEHRMERAS,

EERNELBRENZEFET NS ,
Xt 2EIHWE , K L'Hospitalet 9
Llobregat B , ZE3RH&# Corbacho ,
MEFRILLHBAZERSNFHSER
x A HEFRREFH , BNZOSE
B 7 AERKE.

BRELERMWRXNVKAESTA=
FEZB R EST A EEE I RRH-3K
BRNEBERETIREBEZTR , H#1T
TERFITEY @ MRS ( CAT)
KE, BREITEHTEESH TR
BER  ABET RETRE.

REBELKRAEA_—MEEESH,
FTRSHNERBHNARANRERT ,
Rif-REREX CT 9 ( BHEH
B BERIOTHLERTEET , B+
EREHER.

=
E S

EA— FHERXNRER REE
REAEBATRERBREHL T+
FHRHERN  XRAABHLRENR
BEM, RERERHWSHF 59
Ko

A— , MIEEEHL 10 F46#H , &5
FIFI R EMHESLEWHPBAE , “pototo”
MBI EIF , Daniel Derguy #93%1E -
EEBRRS 59 ANLER -,

BRUARER  “BRUANABFHIER
LSERXTUEERHAHIE. CHERRE
REEHRITHEBITERRET S -
REMNIZHARANER , MK
R A=A KRE,

‘HETHAMRENES  BEI&EXH
MER, "XUARER , wERH , &
FHEBITER , AR S —MEKEA

LPERE, X,
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XN E ¥ 5L “Info.com/2000" B 8 &
WARE3. ZEHES 2 B 17 AF
2 BEMRARFHELE Windows
2000 BIER LG , BE AN A
( Telefénica Data ) 1 M L 4] 17
( Bankinter ) 25 H 4180 7= &o
BEEHELE=-TANEEHTHIT
KERY , # —RIBLUKAFHR
o

PECRFE Windows 2000 # Telefénica
BAEF BANKINTER B9 % 1 B Rt
Wr=m, EETAAREN 20 NEFF
Fr R — N F 9 “Info.com/2000°M 2 A
17 BET2ESKPHET , A oT#
I #HER.

HEATARVURAARREETRE  “F
REEY (lbarretxe ) KR E M E
(Moncloa ) 2fTEH A TFRIERK
Bt E SRR, RN RRIX BT
REBAXEIENRBREEUFA
H”o

HERRETHLSEXMPIARELa R
TR 1ETE loarretxe HIfEF B R B
MEREREL , HANBRHERRES
BRAHLEN,

RITESKED , RITRRMNVET 2
EEEMABEA BRI REAFARN
R TIRE , F @B ()
A RIAMA"

CEOC MRl , ZAMBRITAR , HE
SRIE 3 FFE = Q047 3 9 K 2245 SR 8
(7)) , elTHEMA,

BZABRY , XTRREESIHM
ZEERGBENERITY , REFAA
X B R E— AR REBHRIR
Ho. A, BREBEASERFRKF
PR — R AT RS

R, NRSEMINUMZENS
BEIEMBERREELE - THESSE
FINRELEAR , ELARBIRIFR
BER-IHNIED,

FRAERERR , ESMEH FRHAT
‘BRI RRE , BRI IFERE.

FHERERTR , U FERREEX
RN EEMELHE.

HEARBRERR , —PMEAME—
BT HEEEXN SRR NERR
BEPHEEEAG. MENBEE
‘EHZEREERE LMSRTEX
BAEHRA,

—ARBANMALNRET HHRREE -
ZMCHHER A EEREELRERS
EEFEMR , "HBAKE  EENER
RBEESFRTEXRBETHENER,

ST ETENNFRRABFEH , ©BL
BT BET

BENXNFHRESEH  #EWTEE
%O

e fEN BEMR R RES", &
EERIEE. M2 15 BNELSR
WML ERERY , LAREZSHIE

FOoRMEMR |, W “Wuarta” BRI EE |
MRLER ([EAZR ) FE 15 KT
TEZETENFRAE , ARONE
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AZEN®RY , LARENE BN
FemBHITTINAER,

ZhhEEMSLEE O,

REARCW T 181, XFELIBHRILH
KRETMME, HEARREENRE,

iRk  MERE 18 FBMAL , &
FIEIE Steinbrenner T OER | iR
HENBRAR,

AR, ERIESREFMBETEEHR
( CAC-40 ¥ ) SRKFHEKIET K
T 2.38%, R 6,105 &= , iX—EHEF
HTEPRTHE , REGERKIE
BARE,

Bt , BRIEHXZFT , EZE CAC-
40 , TEEHMSRAIEBEBTER 2.38% %
6,105 R, X—HBBHUZBEL TS LE
KUV RERBIREKE.

PEAETEAREETARERK
BEHZRSKERR, XNE 25 &
HREWERRTNFEEHFS  H—
B9 NEE 2 KA N R E R 5 -
PERERI-FHSTAILETARH
MFTEENERF.

—f& B RIKH PSC-PSOE , EISHT-#F
B, RAEFREBRR EHZHARKS
“TEMER  BER  HR-NMERT
ARARERIEFRRTEALSEN
HEF Ao

E SRESZRBARDESREEL
RETHEZR, Bl EK ELF
WHERE, RAMRKREINXEM , =
SRR FLBFR,

AR BRESY  ‘BEFRRAIBEN"
EARNTRER T, BERERE , IR
BRIMNASEXFER L, REBRHFIL

Ko

BHAEBXNEARFEEER. HARE
TR K TENERR , E
THRTEENEE. BHFT HUINE
BRAZIE K, F/REZ A RERIA
Ho

LY IRREMENES , KA
—MEENERMRESY Kat, A
X, BRI RENEENGEREH
FHxR.

RIE 7 AR AT BRI A B B 7T B
B K BEENTRTE_RIER
AN 32 UiRIEA (LERABZH 2
i) EF-—REXPRENEREE
BEEMRERNES 2=+ H,

ERBERAEMER , 32 BRIE
A, FAMBELEN , EE2REBTELY
2B%HMIER , MEF—RiE%E  RIFHE
FREAE AT HIIRR S

EXMBELEY , TARERSR
2-NMER, IFTR-—1IMZ2TF R
HEMWZHN BHRXE". Rt , i
MNMEZHAT —RIIMELUL REL
Km &,

EXMBEL LR, EMASZRE—ND
B, MAR—NMEHRE , T2BHK
MEmmi , EAME2RXmT —XK
SURIIN |, LABA LE 3SR R
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HEATAREELANBERQANEKE
ARRREHFRT , X FLEBH
EARMEBWI-MFAREEHRE
BXEEHR- TE-FREY (Juan
José |barretxe) Y &R EB RS EHEE
“HE, B PANBRRSKEE
PRA 517

ERFIALAREESAT , AR-R
BEEZAREEAN Mt XEHEN
SWZ A EHAE-BWL-FAHAR ,
MEBH R S5 H%T TE barretxe BY
REHLSERIREE —MNRA D

AFBETEER-NESKER, &£
ERESMLETFRIT (BBVA) 58
£ F) ( Telefonica ) Z AIMNEE S /%
F, BRNEARRKZEILFEF
=, BA— MBI BUAR b7
EEZBRUHESTAREE FEER
HERRELHR T %,

ZFBEFEER-NIESK , BAE
REN{T3 BBVA MFAIESF .15 2 (Bl A9 4H
ES5RREMRTHEARZR  “BUA
RAh, BheefEIE , B i
“E"EZ PSOE B&",

BT HT R BT ARl B RATIT K
FEHUEH-FZRREENEER | Z
AR EAVREETRES=+=4
ESFLtEANEENSRE , KiEL
1999 FEMES2EH , BEHBREMN
BFEF,

< SRR B i B B D A TR i S 6 0% R E
R 2,237 AT , b 1999 F8/KT
5% , XFEMMRIICF RN , Hix
PARE , FEHHLEHH=H,

JURE , 22 ZHe BRITWEEES R
FENH-FBX , ERIZ 7 E XK
ER-WIHEER  GBFE, T
RET, HEMEE LREHERES
1550 400 KESR,

JLX#I , EARLES & Anugo B9 22
HFrE , EREEIBE T EFE 400 XK
& P -WARERERMKERE
T 8lA.
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Sheet 2 (Direct SS+MT):

A B C D
Gold Standard: Human | Google Translate Grammatica| Preservation
translation lity column | meaning AB
B (1-5) (1-5)

MEFRILEN 3 BAEKESE - B
NESHMBEGRT , —~RAEAFE
TNERLEBRRECDEZTRNRE
MERERIT. NEBRETEMED
RELANE-—ITAKREIXZE
B, XRNFEFRILBMACELE
BB,

TV3 =4, BRER LLUIS , SX#ERE
¥ mEZEITBE EEAKNF 1)
E'HER , ERNAYTERTUEES
5 ANE—1MAR , FEMNE-RHE
A - FAEAFTRFEOES HH N
FTEIIERIT,

T, FEFEREDTIRR =
RRRFEFH, ZARAIRESR
A, RUEEENEIERENF,
NELSFEETA/NBRIEREPIR
BiEL.

AW, MEFTREEDMRRILEX
AEFE, BRERTENESNEERR
ENFHEEAL, RILTRRHTED
MBRIFREFEL 10 A8 Ho

B AR R B EREHL
D+=aNEB0HR, ARHER
TRHEFAME—F. #EFAAHEBRL
FERMHOMELELRSREFEIH
T4 ( Sant Boi de Llobregat) ™
(BEFB )N —BTXAEN, X
ETERER , IMERIAERITH
FANIE,

TRERER- BRI ENHENEHE
F, EEHL—F 12 FHEZEHTIX
MBIERBHTFRT,. TRER-BER
- ENEESERREEEF 6 A 5
BLEF K MERMGHMEZE BOI de
Llobregat ¥y ( BEF M ) WikE. A
ROMRAEEBRHEER,

25— 5 #9 & BAE R it 75 B RA 3 1T b
3% | LEIRAT R AR ERAT B 0 A

TS —FIMZ IR, BHEIRRER.

ETHR , MEREE , E—ER
KAMENTTE-ESHT.

S@Eet, FR, MATHRKG. R
m, EAF AR ENE#,

BEIMUSERFLBEETF 33 W2
EREL R, ZERFEF 1 /Dat
49 B 24 WERT 35.7 REMRELE
RLE U 27T WOERTREFES
1 il £l L5 o
EENgEERMER KL,

ENLHH BRE 33 BEZARH
BE. EXANEERERIZTE 357
HE 1 /e, 49 H4RFN 24 BHIRHE |
Yk 27 WESBR-FHE. SEA-HH
S E R — BB,
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ERB B CHHAKEEREMNNE
MRBBEN , RRFRT RS2
TR, BIOBRMAEN — 154

RTIRM , BHUHENTREEESE M
MNHFE-—ITREBE , REFR . X2
BINNEH , RINECHLESRME,

EZRN DLEFNEREF R NRE
FREMEFEIHATAREBAE
REedmuRER. SIERFETKN
MBEFETNSWEA |, 5FEINERE
R SRAHEL 1 B N4 (L' Hospitalet
de Llobregat) ., BUAZRA2HE
PRR-EEHER , tAGLEREK
REZHI RN TERMEAS,

‘BRTEFREERNERENZETRLNA
MEITkK. EERUESERM
L'Hospitalet B Llobregat By , ZEXHTE
¥ Corbacho & , MEFRILIHELE
NEEBAZERANFHBNRK , HEE
BRIR-BEBFHHEH. NHAENBOARE
M7 AES.

BRELERMNNWXNVEKAESTA=
FEZBREEST A E I RRH-3K
BROBEETIERABEDS R, HHT
TP R E MR & ( CAT)
KE, BELEIEHTEESHTE
BER  ABRET RETRE.

RRBELKRAEA—NEIEESRH , E
TTRSHNERBHNARANRERT , K
R RERES CT A ( RMEH
H)BEHEANTELET B D4, 8
T, kR TELETEEIEHER.

EA— FHERXNRER REE
REAEZBATRERBREHL T+
FHRHERN  XRAABHLRENR
BEM, RERERHWSHHF 59
Ko

B— , MEERHLTFEM , AR
FUAERNERAKRNEEHE ,
“pototo” MM &I EIF , F/ER Derguy
EiE. £E/R Derguy BHEIR 59 XK
$R,

RUARER  “BRUANABFHIER
LERXTUEEHAIE". CHERRE
REEHITHEBITERRT S — M
REMNIZHARAPER , MK
EipSEe v

‘HETHAMRENES  BEI&EXH
MERz— , "EXUARER. XUHAR
ERRR  RWNEITER , HEXD
S—MERALEEIE , F=

X AN B [ B “Info.com/2000" R 5 &
WrHrRXBE. ZEHES 2 A 17 BFF
A BEMRATEHELE Windows
2000 BERSGE , BE LN A
( Telefénica Data ) 1 M L 4R 17
( Bankinter ) t534% & H A 189 7= @o
BEEHELE=-+AEEHTHIT
KERE , # — RIS LSKAFHE
Ko

ZitMNEAFRHE -—DPLFEH
“Info.com/2000 " & , W ERF L/
Windows 2000 75 3 F B EHE R
BANKINTER M B R8> M. A
F“Info.com/2000°M 2 B 17 BT,
WiE , ff1ESE 20 MEHSM , 2
PELE 20 MATEEHRER , AL
Fo
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HATARWBNRREFTRR | “F
REEY (lbarretxe ) KR E M E
( Moncloa ) 2TE#W A TFRIERK
B E SRR, ME R RIX A EE
REAREFENRBRELAFA
#9”o

HEFTU MP IR-REFIAN : “ La
KREZL Ibarretxe WEFEEEHARE
REABHRKRENL . AIR-REFH]
N BHREENBRRTARFE
19"

RITESKED , RITRRMNET S
s ERMABANBFRETHEAFTARN
ARG, H @R SR ()
AB KT

CEC &l , MITWARKREFHG ,
FERIE MM/ A2 A KR AR
WM (KA ) , BERTHOME,

ZABRYE , XTHREZESIHM
ZREERGBROERITR , ZEFE
X B B4R — D HR R A 5
o T, BRBEMSHERRER
PR — R A IR S

ERE K NERREEINENRER
MBAMzEEEE— T THESRES
HIRRE MR, AWM, TEHPEER
RERAEHN—NMHNIED,

FRABRERR , ESMEH FRHT
‘B eE , MRRFEERE

FHERERTR , U FERREEX
RN EEMEHE.

HEARBRER , —MERAME—
BT EEEEXN SRR ANEER
BEHHREEEAE, MWENEFE
‘BZEREERE LMERTEX
BEHRA,

HEAMKH  —NERANEAENET
BREE - NSMILHHER | AEEE
BOLREREENER . ABAK
FREXRE  EENEREELHE

PAN
Ho

FTETRINFREBIEH , ©EE
SMTEET

BENWNFHRATH. BFHETME
B,

e fEEN BEMR R RES", &
EERDSEE. R 15 BNERASR
HWOLERERK , LERESHIE
AZEN®RY , LAREMNE BN
FemBHITTINAEZ,

FEREEENMREIE , B ‘Wuarta” B
DEE, NMIUER (ELASZR) , f
1715 X, BEXEETFEANFRARK. M
EE B E O RE FERINEHE,

REARCW T 181, XFELIBHRILH
KRETMM, HERREENRE,

MENREHL 18 FEFIHLE , BRE
%, §M Steinbrenner BT OFER,
B AR BENERE R,
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AR, ERIESREFMBETERHR
( CAC-40 ¥ ) SRKFHEKIET K
T 2.38%, R 6,105 &= , iX—EHEF
ZTHPRBAE , REGREKIE
BAIRE.

B, BRIEHXZFT , EZE CAC-
40 , TEEHMSRAIBEBTER 2.38% %
6,105 REH QW R, X—BH %R
TEEBMI2W. AW, BLEBR/EK
e

BREAETBAREALATIARBHRE
BEHZRSKER, XNE 25 &
HRENERRTIEERHE, H—
BN B K& iR A 258 5 1
SEEER-FENSSALET ART
MFTEENREF.

HE$1i8 PSC-PSOE , BRE-4F , M
XXV RRRRKEWERIIEER
B, Am , B AR eR -1
PRHEBEEN LR AT NENTHN
5 e 238 5 - B = B A& - =
B,

AE-SRESREARBEZHEEL
RETHZR, Bl EK ELF
T#RiE, RAMRERNXEY, &
EFNTRELHAFER,

ME-SREZEZY . ‘BEFHRLH
LR Bt , ME - BRESBRE :
‘EEFNIRER-THERE : 2%, W
RBMNBREXFERK L, REF

BHAEBXNEKREEEM. HMRE
TR AT EHERR , E
THRTEENEE. BHFT HNINE
BRAZIEERK, F/REZ A RERIA
Ho

XHRAEBELRRANENES. X
ABRER—NMEENERMARESY
Ret, Ak, BR-IMEEFNEENE
BEHBHT X,

R IR F B AR AT BV RE A B B 7T B
E K6 BEZRTXFTE_RIEX,
A 32 ffREA ( LEERABSH 2
fr) BEE-—REXPRENEREE
BEEMRERNBES 2=t H,

EREBZFRaBRE, FE 32 |
RE K AIMEYLEN , EERETE
T 25%H , MEF —RIEFNERER
RIFEFRAER BT RIIRRES

EXNEL LY, TARERSZR
2—NMNPER, IFR—IMEE2FR
Heemmag BHxE, Rit, i
MNMELHAT —RIHMELUR & £k
AR,

EXMBXER , @15 : EASZR2
—MNE, AR BHRRE N T TS
TERK. BR : IE2XWMT —%
SRS, LABA LE 3SR R

HATAREELANBERANKE
AR REERT , I EFEBF
EARAE BTN REBH =R
BAXEEHELME-FRELY (Juan
José Ibarretxe) I &K EB X HFHEIE
“HET, B NANBRE RSN FE

AMFIALLSREESADR , ARR
B  ZERANEASAN “HRIZ : &
BE—NRAW DB, ‘AT, Rz
EHEHEMEDSWI-MEFHR, L
SWEBH R E SR -AE barretxe
i 2
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PRA D

ZFBETEER-NESKER, &£
ERESLATFFRIT (BBVA) 58
E0F) ( Telefonica ) Z AIMNEE S /%
F, BRNEARRKZEILFEF
=%, BEA — @S BoA R b
EEBRUHESTAREE FEER
HERREZLR AT %,

SFVRIZBER-NESKE , THIT
NHEEZ I BBVA MBI BEZHE
‘HEBANSERERT. KR : WiHIL
I A9 BUA R BN E B B A ER ST
TAHRHE"

AR 43 o] 27 B D HT ROl i R ATIT
FEHUERHFERERNER | %
TRt ERAMBREFETRE-1T=42
=FtEANEENATE , Kigk
1999 FREMBS2H , BEITHREN
BALEF

IR B i B B0 T T i S 5 0% R
N 2,237 FHEH, X2 1999
FHEKT 5%, XLTBIARWIER"H
xR, BHENEAR  FORLEH®
=%

JUKH , 22 #HWERRNTHRZEZ R
HFENH-HEX , ERETHEXH
EE WIS EER , BEE T
BET, Yp{EE REERES
Z£##2h0400 K=K,

JLRH, fe AR EF FPRE Anugo22
REERMHEN —FH S ERE T . AT
B Anugo REBMETERFF 400
Ko HFFE Anugo ZHEIA,
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Appendix E: Reading comprehension test for foreigns

learning Spanish

Al

Gracias por participar en este proyecto de investigacion. Por
favor, rellene los siguientes datos antes de comenzar.
Lengua materna: Sexo:
Edad:
Nivel de Espariol:

Basico (A1-A2) - Intermedio (B1-B2) - Avanzado (C1-C2)

Por favor, lea el siguiente texto periodistico y conteste las

preguntas a continuacién:

El jefe de la Oficina de Seguridad Nacional y ministro de la Presidencia polaca, Marek
Siwiec, presento hoy su dimision de todos los cargos después de que varias cadenas de television
locales transmitieran anoche un video con imdgenes en las que se burla del papa Juan Pablo 11,
imitando los gestos del Sumo Pontifice cuando llega a un pais en peregrinacion. "Presento mi

dimision, porque como politico he perdido todo el prestigio que tenia y pido perdon a todos
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aquellos a los que ofendi con mi irresponsable e irrespetuoso comportamiento”, dijo el ministro
Siwiec en un comunicado entregado a los medios.

El video fue grabado hace tres aiios, durante una visita a la ciudad de Kalisz del
presidente de la Repuiblica Aleksander Kwasniewski, al que acompaiié el ministro Siwiec. Al
descender del avién Siwiec hizo el gesto de la bendicion y, cuando ya pisé tierra el presidente,
segin se escucha en la cinta, le dijo que se habia olvidado de besar la tierra, cosa que su ministro
hizo inmediatamente. El suceso tuvo lugar pricticamente en privado, ya que lo presenciaron
solamente los acompanantes del presidente, sus escoltas y un grupo muy reducido de
personalidades de la ciudad visitada. No obstante, la cinta con la grabacion llegé a manos de
Marian Krzaklewski, candidato de la derecha a la Presidencia y principal rival del actual jefe del
estado, quien busca la reeleccion en los comicios fijados para el 8 de octubre.

[...]1 La burla ha despertado la ira de los polacos mds identificados con el papa Wojtyla y
ha causado malestar y desagrado incluso entre los partidarios y simpatizantes de Kwasniewski. La
dimision de Siwiec y sus ruegos de perdoén por su broma de mal gusto no significardn el final del
asunto: las imdgenes que han provocado el revuelo han sido incorporadas a un anuncio electoral

del candidato Krzaklewski.
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Responda a las siguientes preguntas. Marque s6lo una casilla. Si
no tiene una ligera idea de cudl puede ser la respuesta correcta en

alguna pregunta, déjela sin contestar.

1. ¢Quién se burla del Papa?
a. El Sumo Pontifice
b. El presidente de la Republica
c. El ministro
d. Los escoltas del president

2. ¢Quién beso la tierra durante la visita a la ciulaialisz?
a. El presidente de la Republica
b. El ministro de la Presidencia polaca
¢. Un candidato a la presidencia
d. ElPapa

3. ¢Quién dimiti6 a causa de estos hechos?
a. Kwasniewski

b. Wojtyla
c. Krzaklewski
d. Siwiec

4. ¢Qué provocd laira de los polacos mas identifisado el Papa Wojtyla?
a. La dimisién del ministro
b. La dimisién del presidente
c. Que el ministro imitara al Papa durante la visikaisz.
d. Que el presidente besara la tierra durante laavésialisz.

5. ¢Quién incluyé el video del suceso en un anuneitaal?
a. El ministro Marek Siwiec
b. Marian Krzaklewski
c. El presidente Aleksander Kwasniewski
d. Eljefe de la Oficina de Seguridad Nacional
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A2

Por favor, lea el siguiente texto periodistico y conteste las

preguntas a continuacion:

La direccion de la Television de Catalunya ( TV3 ) ha asegurado hoy que ha puesto todos
los medios para que toda la audiencia espasiola pueda seguir el Gran Premio de Espafia de
Formula Uno, asi como el resto de carreras de esta temporada. El director de TV3, Lluis Oliva, ha
explicado hoy que el canal cataldn "ha alargado la mano todo lo que ha podido”, con el objetivo de
que el resto del estado espariol pueda ver el primer fin de semana de mayo la quinta prueba de
Férmula Uno, que se celebrard en el circuito de Montmeld, en Barcelona.

"No estamos poniendo ningun impedimento para que Television Espaiiola ( TVE )
retransmita la prueba, ni que acceda a todo el mundial. El afio pasado ya compartimos todas las
carreras e, incluso, no solicitamos oscurecer Catalunya para que la audiencia no viera por La 2 la
carrera”, ha afiadido Oliva, quien ha recordado que el canal nacional no quiso transmitir los
premios de Silverstone ni San Marino. "Hace cuatro afios TV3 hizo una apuesta por la Formula
Uno. Si hicimos una apuesta, ahora no vamos a hacer participes a terceros gratuitamente. EI
canal vasco ( ETB-1 ) y el valenciano ( Canal 9 ) son los tinicos que fueron sensibles con nosotros,
pero no TVE ", ha aclarado Oliva. Seguin el director del canal cataldn, TVE” incumplio parte del
contrato” suscrito la temporada pasada para que el canal nacional ofreciese por La 2 la temporada

de Formula Uno.

100



Responda a las siguientes preguntas. Marque so6lo una casilla. Si
no tiene una ligera idea de cual puede ser la respuesta correcta en

alguna pregunta, déjela sin contestar.

6. ¢Qué cadenals de television retransmitié el afiadpasl mundial de Férmula Uno en
Catalufia?
e. La2
f. TV3
g. ETB-1yCanal 9
h. La2yTV3

7. ¢Con qué cadena/s de televisién muestra su dedalatirector de TV3, Lluis Oliva?
e. ETB-1yCanal 9
f. TVE, ETB-1y Canal 9
g. TVE
h. ETB-1

8. ¢Cual/es fueron el/los premio/s que La 2 no eraltaffio anterior?
e. Espafa
f. Espafa, Silverstone y San Marino
g. Silverstone y San Marino
h. Ninguno, emiti6 todos
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B1
Gracias por participar en este proyecto de investigacion. Por

favor, rellene los siguientes datos antes de comenzar.

Lengua materna: Sexo:
Edad:
Nivel de Espafiol:

Basico (A1-A2) - Intermedio (B1-B2) - Avanzado (C1-C2)

Por favor, lea el siguiente texto periodistico y conteste las

preguntas a continuacién:

Varias cadenas de television locales transmitieron anoche un video con imdgenes. En las
imdgenes, el jefe de la Oficina de Seguridad Nacional y ministro de la Presidencia polaca, Marek
Stwiec se burla del papa Juan Pablo II, imitando los gestos del Sumo Pontifice cuando llega a un
pais en peregrinacion. Después, el jefe de la Oficina de Seguridad Nacional y ministro de la
Presidencia polaca, Marek Siwiec, presentd hoy su dimision de todos los cargos. "Presento mi
dimision, porque como politico he perdido todo el prestigio que tenia. Pido perddn a todos aquellos
a los que ofendi con mi irresponsable e irrespetuoso comportamiento”, dijo el ministro Siwiec en
un comunicado entregado a los medios.

El video fue grabado hace tres aiios, durante una visita a la ciudad de Kalisz del

presidente de la Repuiblica Aleksander Kwasniewski. El ministro Siwiec acompano al presidente
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de la Republica Aleksander Kwasniewski. Al descender del avién Siwiec hizo el gesto de la
bendicion. Cuando ya piso tierra el presidente, segiin se escucha en la cinta, le dijo que se habia
olvidado de besar la tierra, cosa que su ministro lo hizo inmediatamente. El suceso tuvo lugar
prdcticamente en privado, ya que lo presenciaron solamente los acompaiiantes del presidente, sus
escoltas y un grupo muy reducido de personalidades de la ciudad visitada. No obstante, la cinta
con la grabacion llegé a manos de Marian Krzaklewski, candidato de la derecha a la Presidencia y
principal rival del actual jefe del estado. Marian Krzaklewski busca la reeleccion en los comicios
fijados para el 8 de octubre.

[...]1 La burla ha despertado la ira de los polacos mds identificados con el papa Wojtyla. La
burla ha causado malestar y desagrado incluso entre los partidarios y simpatizantes de
Kwasniewski. La dimision de Siwiec y sus ruegos de perdon por su broma de mal gusto no
significardn el final del asunto: Las imdgenes que han provocado el revuelo han sido incorporadas

a un anuncio electoral del candidato Krzaklewski.
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Responda a las siguientes preguntas. Marque so6lo una casilla. Si
no tiene una ligera idea de cual puede ser la respuesta correcta en

alguna pregunta, déjela sin contestar.

1. ¢Quién se burla del Papa?
a. El Sumo Pontifice
b. El presidente de la Republica
c. El ministro
d. Los escoltas del presidente

2. ¢Quién beso la tierra durante la visita a la ciudaHalisz?
a. El presidente de la Republica
b. El ministro de la Presidencia polaca
c. Un candidato a la presidencia
d. ElPapa

3. ¢Quién dimitié a causa de estos hechos?
a. Kwasniewski

b. Wojtyla
c. Krzaklewski
d. Siwiec

4. ¢Qué provocd laira de los polacos mas identifisado el Papa Wojtyla?
a. La dimision del ministro
b. La dimision del presidente
c. Que el ministro imitara al Papa durante la visikaisz.
d. Que el presidente besara la tierra durante laaasKalisz.

5. ¢Quién incluyo el video del suceso en un anuneictadal?
a. El ministro Marek Siwiec
b. Marian Krzaklewski
c. El presidente Aleksander Kwasniewski
d. Eljefe de la Oficina de Seguridad Nacional
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A2

Lea el siguiente texto periodistico y conteste las preguntas a

continuacion:

La direccion de la Television de Catalunya ( TV3 ) ha asegurado hoy: la direccion de la
Television de Catalunya ( TV3 ) ha puesto todos los medios para que toda la audiencia espariola pueda
seguir el Gran Premio de Esparia de Férmula Uno, asi como el resto de carreras de esta temporada. EI
director de TV3, Lluis Oliva, ha explicado hoy: el canal cataldn "ha alargado la mano todo lo que ha
podido” con el objetivo de que el resto del estado espafiol pueda ver el primer fin de semana de mayo la
quinta prueba de Férmula Uno. La quinta prueba de Férmula Uno se celebrard en el circuito de
Montmeld, en Barcelona.

"No estamos poniendo ningiin impedimento para que Television Espaiiola ( TVE )
retransmita la prueba. Tampoco estamos poniendo ningun impedimento para que Television Espafiola
( TVE ) acceda a todo el mundial. El aiio pasado ya compartimos todas las carreras. Incluso, no
solicitamos oscurecer Catalunya para que la audiencia no viera por La_2 la carrera”, ha afiadido
Oliva. Oliva ha recordado: el canal nacional no quiso transmitir los premios de Silverstone ni San
Marino. "Hace cuatro afios TV3 hizo una apuesta por la Férmula Uno. Si hicimos una apuesta, ahora
no vamos a hacer participes a terceros gratuitamente. El canal vasco ( ETB-1 ) y el valenciano (
Canal_9 ) son los tinicos que fueron sensibles con nosotros, pero no TVE ", ha aclarado Oliva. Segiin
el director del canal cataldan, TVE” incumplié parte del contrato” suscrito la temporada pasada para

que el canal nacional ofreciese por La 2 la temporada de Formula Uno.
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Responda a las siguientes preguntas. Marque so6lo una casilla. Si
no tiene una ligera idea de cual puede ser la respuesta correcta en

alguna pregunta, déjela sin contestar.

6. ¢Qué cadenals de television retransmitié el afadpasl mundial de Férmula Uno en
Catalufia?
a. Laz2
b. TV3
c. ETB-1yCanal9
d La2yTV3

7. ¢Con qué cadena/s de television muestra su dedaalatirector de TV3, Lluis Oliva?
a. ETB-1yCanal 9
b. TVE, ETB-1y Canal 9
c. TVE
d. ETB-1

8. ¢Cualles fueron el/los premio/s que La 2 no eraltéfio anterior?
Esparfia

Espafia, Silverstone y San Marino

Silverstone y San Marino

Ninguno, emitié todos

oo ow
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Appendix F: Evaluation test set for the SS system ©utput

sentences + Gold Standard

Input sentences

Output sentences

Gold Standard semices

Al anunciar su amenaza, el dirigen
sindical Thierry Durr, dijo que "estd d
moda"

té\l anunciar su amenaza, el diriger|
esindical Thierry Durr, dijo: "Esta d
moda"

tél anunciar su amenaza, el dirigente
e sindical Thierry Durr, dijo: "Esta d

moda"

3%

No obstante, la cinta con la grabacion lle

a manos de Marian Krzaklewski, candidategé a manos de Marian Krzaklewsk

de la derecha a la Presidencia y princi
rival del actual jefe del estado, quien bu
la reeleccion en los comicios fijados parg
8 de octubre.

gllo obstante, la cinta con la grabaci

pabndidato de la derecha a
sdaresidencia y principal rival del actu
¢bfe del estado. Marian Krzaklews
busca la reeleccién en los comici
fijados para el 8 de octubre.

piNo obstante, la cinta con la grabacip
illegé a manos de Marian Krzaklewski
lzandidato de la derecha a
alPresidencia y principal rival del actu
kijefe del estado. Marian Krzaklews
pbusca la reeleccion en los comici
fijados para el 8 de octubre.

La sentencia subraya que "el indi
estadistico anual de accidentes de tré
causados por ciclomotores en el interior
ndcleo urbano resulta aterrador, segin
cifras del Instituto Cataldn de Segurid
Viaria'.

cka sentencia subraya: "El indi
i@stadistico anual de accidentes

deafico causados por ciclomotores

|l@& interior de ndcleo urbano resul
aaterrador, segun las cifras del Instity
Catalan de Seguridad Viari

eLa sentencia subraya: "El indi
destadistico anual de accidentes

eirafico causados por ciclomotores en
tanterior de nucleo urbano resul
taterrador, segln las cifras del Instity
Catalan de Seguridad Viari

Los equipos en la primera columna jued
como locales y el horario es del Este.

abos equipos en la primera colum
juegan como locales. El horario es
Este

d.os equipos en la primera columna
gliegan como locales. El horario es del
Este

Radl, por su parte, sigue sin saltar
terreno de juego, pero todo apunta a qu
delantero podra jug:

dRaul, por su parte, sigue sin saltar
etefreno de juego. Sin embargo, to
apunta a que el delantero podré ju

al
do

dRaul, por su parte, sigue sin saltar
deerreno de juego. Sin embargo, to
apunta a que el delantero podra ju

Mafiana se disputara en este mismo circ
la prueba masculina de esta disciplina,
la que se daran dos vueltas méas que
dadas hoy por Fullana y sus rivales.

uidafiana se disputar4 en este mis
aircuito la prueba masculina de eg
ldsciplina. En la prueba masculina
esta disciplina se daran dos vuel
més que las dadas hoy por Fullan
sus rivales.

midafiana se disputara en este mis
taircuito la prueba masculina de eg
Helisciplina. En la prueba se daran d
agueltas mas que las dadas hoy
2 lyullana y sus rivales.

mo

0s
por

A la ausencia por sancion de Pauleta
unen, por idéntico motivo, las de Mau
Silva y Flavio, mientras que Djalminh
Bassir y, probablemente, Naybet, se
bajas por lesion.

se
ro
a,
an

Not Simplified

Not Simplified

Patrick Kluivert, autor del primer tanto d
equipo azulgrana, aumenté a 13 su cue
en el presente campeonato y ya es lide
solitario de la clasificacién de goleador
del Barcelona en la Liga 1999-2000, c|
uno de ventaja sobre Rivaldo.

elPatrick Kluivert, autor del prime
ni@nto del equipo azulgrana, aument

r&8 su cuenta en el presen

esampeonato. Ya es lider en solital

pde la clasificacion de goleadores ¢
Barcelona en la Liga 1999-2000, ¢
uno de ventaja sobre Rivaldo.

r Patrick Kluivert, autor del primer tantj

b del equipo azulgrana, aumenté a 13|

teuenta en el presente campeon:
idatrick Kluivert ya es lider en solitari
dlle la clasificacion de goleadores d

brBarcelona en la Liga 1999-2000, c
uno de ventaja sobre Rivaldo.

Su
ato.

[]

el
DN

"El dolor ha sido crénico a lo largo de todd'El dolor ha sido crénico a lo largo d

este tiempo y ademas le impide reali
ciertos movimientos

rdodo este tiempo. Ademas le impi
realizar ciertos movimientos

€"El dolor ha sido crénico a lo largo @
deodo este tiempo. Ademas, el dolor
impide realizar ciertos movimiento

e

El pasado lunes, el Tribunal Correccior

dtl  pasado lunes, el Tribun

alEl  pasado lunes, el Tribun

condené a diez afios de carcel, p

er@orreccional condené a diez afos

d€orreccional condend a diez afios |de

I Not simplified: Output sentence = Input Sentence (No simplification carried out by the system)
2 Not simplified: Gold Standard sentence = Input Sentence (No simplification needed)
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méxima por asociacion de malhechores

carércel, pena maxima por asociacion

dearcel, pena maxima por asociacion

de

fines terroristas, a "Pototo" y a su antigumalhechores con fines terroristas,| analhechores con fines terroristas,| a

lugarteniente, el francés Daniel Derguy “Pototo" y a su antiguo lugarteniente;Pototo" y a su antiguo lugarteniente,

que hoy cumple 59 dias en huelga |del francés Daniel Derguy. El francésel francés Daniel Derguy. Danigl

hambre -. Daniel Derguy hoy cumple 59 dias erDerguy hoy cumple 59 dias en huelga
huelga de hambre. de hambre.

Los dltimos borradores presentados por lzos Ultimos borradores presentadokos Ultimos borradores presentados

presidencia francesa de la UE distingugpor la presidencia francesa de la Upor la presidencia francesa de la UE

por un lado, entre las operacionedistinguen, por un lado, entre ladistinguen, por un lado, entre las

financieras, inmobiliarias y econdmicas pwoperaciones financieras, inmobiliariaoperaciones financieras, inmobiliarias

general y, por otro, las misiones @& econdmicas en general y, por otfoy econdmicas en general y, por otfo,

representacion  judicial 'y asistendidas misiones de representacién judigidhs misiones de representacion judigial

juridica, que quedarian protegidas, segUnasistencia juridica. Las misiones (g asistencia juridica. Las misiones (e

otras fuentes comunitarias. representacion judicial y asistendiaepresentacion judicial y asistendia
juridica quedarian protegidas, segujuridica quedarian protegidas, sedun
otras fuentes comunitarias. otras fuentes comunitarias.

Microsoft, Telefénica Data y Bankintef,

han desarrollado gl programa " ane:ta Not Simplified Not Simplified

2000 " que consiste en una serie |de

iniciativas para comunicar a las empresas

las ventajas y oportunidades de Internet.

Reiter6, sobre el encuentro entre |el Reiter6, sobre el encuentro entre|el

presidente Aznar y el lehendakari, que '| la Not Simplified presidente Aznar y el lehendakari: "lLa

postura de Ibarrexte ha sido decepcionante. postura de Ibarrexte ha sido

decepionante

Los préstamos se otorgan a partir de|un

andlisis que mide la capacidad de pago y el Not Simplified Not Simplified

caracter del solicitant

En materia de carreteras, Gutiérrez (el

Castillo traslado al min.i’stro la necesidad [de Not Simplified Not Simplified

acelerar la construccion de las autovias

Ruta de la Plata ( desde Sevilla al limite

con la provincia de Badajoz ), Cérdoha-

Antequera, Granada-Motril y el tramo

Nerja-Adra que

falta para cerrar la del Mediterraneo, asi

como la conexion Bahia de Cadiz-Bahia|de

Algeciras.

Ivanov también afirmé que estaba "muyvanov también afirmé: estaba "muylvanov también afirmé estar "muy

satisfecho" tras su "provechosp'satisfecho" tras su “provechosp’atisfecho" tras su “"provechosp”

conversacion con Pérez Roc

conversacion con Pérez Roc

conversacion con Pérez Roc

El rival por el oro va a ser Rusia, que
impuso a Portugal.

skl rival por el oro va a ser Rusi
Rusia se impuso a Portugal.

a.El rival por el oro va a ser Rusi
Rusia se impuso a Portugal.

Otro medio centenar que llegd a Panam3
octubre pasado, sin recursos econémico
pasajes de regreso a Ecuador,

repatriado nada mas desembarcar en

aeropuerto internacional de Tocumen, en la

capital panamefia.

en
5 Ni
fue
el

Not Simplified

Not Simplified

Los dobles campeones de la Serie Mung
los Yanquis de Nueva York, no han podi
dar la mejor imagen en su primera cita
la temporada, en el campo
entrenamiento de primavera, donde H
estado fuera de control y con el peor réc
de todos.

ial,
do
de
e
an
ord

Not Simplified

Not Simplified

Varios centenares de

Varios centenares de personas acudiert

Varios centenares de

persol

persol

108



palacio Brongniart, sede simbdlica de

Bolsa parisiense, que amanecié cubig
con los colores de Euronext, el amarillg
el azul, en forma de bandas situadas e

las catorce columnas de la fachada
edificio.

lacudieron al palacio Brongniart, se
r@mbdlica de la Bolsa parisiense.
PBolsa parisiense amanecié cubie
htten los colores de Euronext,
dekmarillo y el azul, en forma de band
situadas entre las catorce columnas
la fachada del edifici

decudieron al palacio Brongniart, se
L simbdlica de la Bolsa parisiense.
rtpalacio Brongniart amanecié cubier
elcon los colores de Euronext,
asmarillo y el azul, en forma de band
dituadas entre las catorce columnas
la fachada del edifici

de
El
to
el
as
de

La eliminacion de la candidatura espafi
u

era, en opiniébn del Consejero,
decision previsible " después
manifestaciones Juan

de
de

dificultades para pasar el corte ".

Antor]
Samaranch que calificaba la candidat
técnicamente muy buena, pero con muc

Dla
ha
as
io
Lra
has

| Not Simplified

Not Simplified

"Pero las ideas del lehendakari no

respetan muchos en este pais, y las ided

se pueden condenar".

a%¥ero las ideas del lehendakari no
sregpetan muchos en este pais.
ideas no se pueden condenar".

a¥ero las ideas del lehendakari no
| asspetan muchos en este pais.
ideas no se pueden condenar".

as
.as

Rafsanyani, que aspiraba a ser el proxi
presidente de la Camara, se presenté c

candidato " pragmatico " de consenso e
las dos facciones del régimen islamico.

bpresidente de la Camara. Rafsany
tee presentd como candidato
pragmético " de consenso entre las
facciones del rémen isldmicc

1

apresidente de la Camara. Rafsany
'se present6 como candidato

dggagmatico " de consenso entre las
facciones del régimen islamit

nRafsanyani aspiraba a ser el préxim&afsanyani aspiraba a ser el préximo

ani

Hos

Un documento de la Policia Antinarcétic

difundido hoy por el diario " El Universo
sefiala que las mafias internacionales

usado esta decision para blanquear dine

introducir billetes falsos, especialmente
Colombia.

odJn documento de la Polici
" Antinarcéticos difundido hoy por €
halario " El Universo " sefala: Lal
aafias internacionales han usado €
ddecision para blanquear dinero
introducir billetes falsos
especialmente de Colomt

aUn documento de la Polici
| Antinarcéticos difundido hoy por €
sdiario " El Universo " sefala: Lal
staafias internacionales han usado €
aecision para blanquear dinero
introducir billetes falsos
especialmente de Colomt

0 =0

Sta

En cuanto a la entrevista entre
copresidente del BBVA,
Gonzélez, y el presidente del Gobier
José Maria  Aznar, el

vicepresidente segundo del
afirmé que es "personal y l6gica".

Gobiel

Francisg

tambié

eEn cuanto a la entrevista entre
ocopresidente del BBVA, Francisg
maGonzélez, y el presidente d
nGobierno, José Maria Aznar,
1
Gobierno afirmé:
|6gica".

es "personal

eEn cuanto a la entrevista entre
ocopresidente del BBVA, Francisg
elGonzélez, y el presidente d
elGobierno, José Maria Aznar,

yGobierno afirmé: La entrevista €
"personal y l6gica".

el
o}
el

el

ntambién vicepresidente segundo ¢ddbhmbién vicepresidente segundo del

S

El objetivo de Caja Rural al finalizar

plan es contar con 100 oficinas, q

permitirdn crear 50 nuevos puestos
trabajo.

elEl objetivo de Caja Rural al finalizg
uel plan es contar con 100 oficinas. 1
deficinas permitirdn crear 50 nuev

puestos de trabajo.

rEl objetivo de Caja Rural al finalizg
0@l plan es contar con 100 oficinas. L
ps100 oficinas  permitirdn crear 5
nuevos puestos de trabajo.

Dicen que honro el titulo, primero, antes
oficializarlo, en los terrenos de juego,
después, en la cancha de la vida, en la
dio ejemplo de deportividad.

dBicen que honr6 el titulo, primer
yantes de oficializarlo, en los terren
gde juego, y después, en la cancha d
vida. En la cancha de la vida d
ejemplo de deportividad.

,Dicen que honr6 el titulo, primer
p@ntes de oficializarlo, en los terren
ede juego, y después, en la cancha d
ovida. En la cancha de la vida d
ejemplo de deportividad.

El tratado de Roma, firmado en 199

estableci6 la creacion de la Co
Internacional, que estara encargada

juzgar a los autores de genocidio, crime
de guerra y crimenes contra la humanida

8kl tratado de Roma, firmado en 199
ntestablecid la creacion de la Co
deternacional. La Corte Internacion
nestard encargada de juzgar a
dautores de genocidio, crimenes

8kl tratado de Roma, firmado en 199
testablecido la creacion de la Co
alinternacional. La Corte Internacion

losstard encargada de juzgar a
dautores de genocidio, crimenes
aguerra 'y crimenes contra
humanidad.

guerra y crimenes contra
humanidad.
Sobre estas ‘“pistas" se abriran |aSobre estas "pistas" se abriran
negociaciones de la  Conferengimegociaciones de la Confereng
Intergubernamental el préximo 14

febrero, el foro en el que los ministros
Exteriores de la UE, apoyados por

foro lo
la U

déebrero, el foro. En el
ministros de Exteriores de

aSobre estas "pistas" se abrirdn
imegociaciones de la Confereng

ddntergubernamental el préximo 14 ddntergubernamental el préximo 14 de

5 febrero. En el foro los ministros

as
ia

e

Exteriores de la UE, apoyados por
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"grupo preparatorio” de altos funcionari

b|poyados por un "grupo preparatori

o"grupo  preparatorio” de  alto

procedentes de las quince capitalesle altos funcionarios procedentes |d&incionarios procedentes de las quince
negociaran la reforma de los tratados. las quince capitales, negociaran |laapitales, negociaran la reforma de |os
reforma de los tratadc tratados
El  primer numero se distribuiraEl primer numero se distribuirBEl primer ndmero se distribuirg
gratuitamente junto con el diario "A Bola',gratuitamente junto con el diario "Agratuitamente junto con el diario "A
que tiene una tirada de 150.000 ejemplafeBola". El diario “A Bola” tiene ung Bola". “A Bola” tiene una tirada de
tirada de 150.000 ejemplares. 150.000 ejemplares.
Una consulta popular ayudaria "a recuperar
la confianza pgrdida por I0§ ciudadanos|en Not Simplified Not Simplified
la UE", declar6 hoy la "numero dos" del
Gobierno austriaco, en una entrevista| al
primer canal de la television publica alpipa
ORF.
El jefe del Estado Mayor de las Fuerzas El jefe del Estado Mayor de I3s
Armadas de Sudéafrica, el general Sywo ; i Fuerzas Armadas de Sudafrica, |el
= . ; Not Simplified uaa
Nyanda, afirmé hoy en su primera visita general Sywo Nyanda, afirmé hoy én
oficial a Angola que las Fuerzas Armadas su primera visita oficial a Angola: 1as
de este pais " consiguieron destruir buena Fuerzas Armadas de este pais| "
parte de las fuerzas convencionales |de consiguieron destruir buena parte [de
UNITA". las fuerzas convencionales de
UNITA".
Sin embargo y contra toda prevision de| 18in embargo y contra toda previsiprSin embargo y contra toda previsipn

administracion, en los Ultimos seis afios
desempleo ha crecido de manera alarm
y hoy alcanza a més del 30 por ciento d
poblacién activa.

ele la administraciéon, en los ultimg
argeis afios el desempleo ha crecido
> laanera alarmante. Hoy alcanza a n
del 30 por ciento de la poblacid
activa

sde la administracion, en los Gltimg
deeis afios el desempleo ha crecido
hdmanera alarmante. Hoy alcanza a n
ndel 30 por ciento de la poblacid
activa

Su primer triunfo como profesional le lleg
también sobre un empinado trazado er]
Alto a Penhas de Saude, en Portugal, lo
le dio "confianza para los préximd
compromisos".

6Su primer triunfo como profesional

gtrazado en el Alto a Penhas de Sal
sen Portugal. Esto le dio "confianz
para los proximos compromisos".

eSu primer triunfo como profesional

Begod también sobre un empinaddlegd también sobre un empinado

deazado en el Alto a Penhas de Sad
aen Portugal. Esto le dio "confianz
para los proximos compromisos".

En el primer semestre de 1999, el Bandal Banco Urquijo cuenta con ung

Urquijo, que cuenta con unos activos
4.000 millones de dolares, tuvo un
resultados superiores en un 20,5 por cig
a los del mismo periodo de 1998.

dactivos de 4.000 millones de ddlare
p&€n el primer semestre de 1999,
nBanco Urquijo tuvo unos resultad
superiores en un 20,5 por ciento a
del mismo periodo de 1998.

sEl Banco Urquijo cuenta con ung
psactivos de 4.000 millones de dolarg
eEn el primer semestre de 1999,
psBanco Urquijo tuvo unos resultad
osuperiores en un 20,5 por ciento a
del mismo periodo de 1998.

El crudo Brent para agosto se cotizab
29,40 dolares el barril hacia las 19.10 GN
en el mercado de Londres, frente a
28,02 ddlares a que estaba en la jorn
anterior
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Not Simplified

Not Simplified

La presencia de mas de cien 1

espectadores en la ceremonia inaugural

advirtio del éxito de publico que pod
significar estos Juegt

nil

Not Simplified

a

Not Simplified

La candidatura de Pérez Tourifio f
confirmada esta tarde por la Comision
Garantias Electorales del PSdeG, aun
debera ser ratificada por el
Nacional Gallegc

uéa candidatura de Pérez Tourifio f
deonfirmada esta tarde por la Comisi

el Comité Nacional Galleg

gde Garantias Electorales del PSdg
ComitéSin embargo, debera ser ratificada pdBin embargo, debera ser ratificada por

uéa candidatura de Pérez Tourifio f
preonfirmada esta tarde por la Comisi
@e Garantias Electorales del PSdg

el Comité Nacional Galleg

El Gobierno, que suscribi6 en diciemb

r&el Gobierno suscribié en diciemb

eEl Gobierno suscribié en diciemb
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pasado un plan de ajuste con el Fondmasado un plan de ajuste con el Fonpdmsado un plan de ajuste con el Fondo

Monetario  Internacional (FMI), s

e Monetario Internacional (FMI). E

Monetario Internacional (FMI). E

comprometié a incrementar la gestion d

Gobierno se  comprometio

Gobierno se  comprometio
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Direccibn de Impuestos y Aduan

Nacionales (DIAN) para enfrentar
evasion y el contrabando.

(DIAN) para enfrentar la evasion y
contraband

asncrementar la gestion de la Direccigrincrementar la gestion de la Direccipn
ade Impuestos y Aduanas Nacionalede Impuestos y Aduanas Nacionales

el(DIAN) para enfrentar la evasion y el
contraband

Actualmente el portal tiene mas de 120.Q0Actualmente el portal tiene mas
usuarios registrados y diariamente recjb®20.000 usuarios registradgs120.000 usuarios registradags.
solicitudes de méas de 4.000 presupuestBsariamente recibe solicitudes de

para viajes.

de 4.000 presupuestos para viajes.

ctualmente el portal tiene méas de

aBiariamente recibe solicitudes de mas
de 4.000 presupuestos para viajes.
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