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Resum en la llengua del projecte (màxim 300 paraules) 
This PhD project aims to study paraphrasing, initially understood as the different ways in which the same content is 
expressed linguistically. We will go into that concept in depth trying to define and delimit its scope more accurately. In that 
sense, we also aim to discover which kind of structures and phenomena it covers. Although there exist some paraphrasing 
typologies, the great majority of them only apply to English, and focus on lexical and syntactic transformations. Our intention 
is to go further into this subject and propose a paraphrasing typology for Spanish and Catalan combining lexical, syntactic, 
semantic and pragmatic knowledge. We apply a bottom-up methodology trying to collect evidence of this phenomenon from 
the data. For this purpose, we are initially using the Spanish Wikipedia as our corpus. The internal structure of this 
encyclopedia makes it a good resource for extracting paraphrasing examples for our investigation. This empirical approach 
will be complemented with the use of linguistic knowledge, and by comparing and contrasting our results to previously 
proposed paraphrasing typologies in order to enlarge the possible paraphrasing forms found in our corpus.  The fact that the 
same content can be expressed in many different ways presents a major challenge for Natural Language Processing (NLP) 
applications. Thus, research on paraphrasing has recently been attracting increasing attention in the fields of NLP and 
Computational Linguistics. The results obtained in this investigation would be of great interest in many of these applications. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

 

Resum en anglès (màxim 300 paraules) 
Aquest projecte de tesi pretén estudiar la paràfrasi, entesa inicialment com les diferents maneres amb què un mateix 
contingut s’expressa lingüísticament. Amb aquest objectiu, s’aprofundirà en el concepte de paràfrasi, i s’intentarà definir i 
delimitar de manera precisa el seu abast. En aquest sentit, també es pretén veure quins tipus d’estructures i fenòmens 
cobreix. Tot i que existeixen diverses tipologies de paràfrasi, la majoria d’elles parteixen de la llengua anglesa i se centren 
en transformacions lèxiques sintàctiques. La intenció d’aquest projecte és anar més enllà i proposar una tipologia de 
paràfrasis pel castellà i pel català tot combinant coneixement lèxic, sintàctic, semàntic i pragmàtic. Inicialment, s’està 
utilitzant com a corpus la Wikipedia en castellà. L’estructura interna d’aquesta enciclopèdia la converteix en una excel•lent 
font de recursos per tal d’extreure exemples de paràfrasi. Aquesta aproximació empírica serà complementada amb 
l’aplicació de coneixement lingüístic i la comparació dels nostres resultats amb les tipologies de paràfrasi existents, per tal 
d’ampliar els tipus de paràfrasi recollits en el nostre corpus. El fet que un mateix contingut pugui ser expressat de maneres 
diferents constitueix tot un repte per les aplicacions de Processament del Llenguatge Natural (PLN). Així, la paràfrasi s’ha 
convertit en els últims anys en un dels objectes d’estudi del PLN i la Lingüística Computacional. Els resultats obtinguts en 
aquesta investigació seran de gran utilitat per moltes de les aplicacions de PLN.      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
2.- Memòria del treball (informe científic sense limitació de paraules). Pot incloure altres fitxers de qualsevol 
mena, no més grans de 10 MB cadascun d’ells. 
 
 

1. Introduction 

2. Previous Work 

3. Objectives 

4. Corpora 

5. Methodology 

6. Plan of Work 

7. Bibliography 

8. Publications 

 

1. Introduction 

“If I had to define what a language is in a few words, I would say that it is a 

mechanism to produce synonyms”. With this statement, in an interview at the 

Universitat Autònoma de Barcelona (2007)1, Igor Mel’cuk answered the question 

of why there exist so many ways of expressing the same thing. “That, for me, is 

Linguistics: to discover what happens in the speakers’ mind when they switch one 

sentence for another one”2, he concluded. 

Mel’cuk’s words set out the omnipresence of synonymy and paraphrasing in 

language, and point at the need to apprehend the mechanism that governs these 

phenomena from a linguistic perspective. 

This PhD project aims to study paraphrasing, initially understood as the different 

ways in which the same content is expressed linguistically. We will go into that 

concept in depth trying to define and delimit its scope more accurately. In that 

sense, we also aim to discover which kind of structures and phenomena it covers. 

Although there exist some paraphrasing typologies, the great majority of them 

only apply to English, and focus on lexical and syntactic transformations. Our 

intention is to go further into this subject and propose a paraphrasing typology 

for Spanish and Catalan combining lexical, syntactic, semantic and pragmatic 

knowledge. 

                                                           
1 This interview is available at 
<http://www.uab.es/servlet/Satellite?cid=1096481464166&pagename=UABDivulga%2FPage%2FTem
platePageDetallArticleInvestigar&param1=1193208760273>.  
2 The translations are ours. 



 

 

We apply a bottom-up methodology trying to collect evidence of this phenomenon 

from the data. For this purpose, we are initially using the Spanish Wikipedia as 

our corpus. The internal structure of this encyclopedia makes it a good resource 

for extracting paraphrasing examples for our investigation. This empirical 

approach will be complemented with the use of linguistic knowledge, and by 

comparing and contrasting our results to previously proposed paraphrasing 

typologies in order to enlarge the possible paraphrasing forms found in our 

corpus.  

The fact that the same content can be expressed in many different ways presents 

a major challenge for Natural Language Processing (NLP) applications. Thus, 

research on paraphrasing has recently been attracting increasing attention in the 

fields of NLP and Computational Linguistics. The results obtained in this 

investigation would be of great interest in many of these applications. 

 

2. Previous Work 

Firstly, in the fields of NLP and Computational Linguistics, previous work on 

paraphrasing has considered different levels of granularity. Word-level 

paraphrases have been well-studied (Pereira et al., 1993; Lin, 1998; Yamamoto, 

2002; Zhao et al., 2007). Although in some works only synonyms are considered 

as paraphrases (Langkilde and Knight, 1998), in other investigations looser 

definitions are used. By way of illustration, in Barzilay and McKeown (2001), 

hypernyms (reply ~ say), siblings (city ~ town) and also taxonomically unrelated 

words (sick ~ tired) are considered as paraphrases. 

Other works focus on phrase-level paraphrases. Barzilay et al. (1999) find 

syntactic transformations, such as building devastation ~ building was devasted. 

By contrast, Lin and Pantel (2001) and Ibrahim et al. (2003) find paraphrases 

that express some kind of relationship between two entities, like X solves Y ~ X 

finds a solution to Y, or X killed Y ~ X ended Y’s life, respectively3. Works that 

focus on phrase-level paraphrases normally come across many lexical 

paraphrases. This can be seen in the previous examples, and also in the following 

sequences found by Lin and Pantel (2001): X solves Y ~ X resolves Y ~ X 

addresses Y ~ X rectifies Y ~ X corrects Y, etc.  

                                                           
3 Some authors do not talk about paraphrases but inference rules (Lin and Pantel, 2001). However, 
these two concepts are not always clearly differentiated. We will come back to this in Section 3a. 



 

 

Sentence-level paraphrases are studied, for example, in Barzilay and Lee (2003), 

or in Dolan et al. (2004). An example of the sentence-level paraphrases found by 

Barzilay and Lee (2003) is4   

DATE: NUM1 are killed and around NUM2 injured when suicide bomber 

blows up his explosive-packed belt at X1 in X2. 

Palestinian suicide bomber blew himself up at X1 in X2 DATE, killing 

NUM1 and wounding NUM2 police said. 

As the examples from Lin and Pantel (2001), Ibrahim et al. (2003), and Barzilay 

and Lee (2003) show, many authors present paraphrases encoded as templates 

or patterns, that is, as structures with variables.  

 

Secondly, different kinds of corpus have been used to gather paraphrases. In 

general terms, we can talk about comparable and non-comparable corpora. In the 

paraphrasing domain, comparable corpora may be different translations of the 

same literary text5 (Barzilay and McKeown, 2001) or several articles that report 

the same event (Barzilay and Lee, 2003). As they consist of similar (or the same) 

information expressed by different authors or that has appeared in different 

articles, comparable corpora are an environment that is very rich in paraphrases. 

Other authors use non-comparable corpora. Working with these corpora normally 

implies working with bigger amounts of data. The biggest corpus is the Web as a 

whole, exploited by Spektor et al. (2004). The great majority of authors (both the 

ones that use comparable corpora and the ones that do not) take advantage of 

the context for gathering paraphrases: if two sequences have similar contexts, 

they are possible candidates to be paraphrases. We will come back to this idea in 

Section 5a. 

 

Thirdly, paraphrasing plays an important role in numerous NLP applications. In 

Natural Language Generation, paraphrasing is used to improve variability in 

generated texts. Besides, systems focus mainly on rule-based text 

transformations in order to meet external constraints such as length and 

readability (Dras, 1999). In Automatic Summarization (both single and multi-

document), paraphrasing is important for facing redundancy, i.e., the 

                                                           
4 The authors replace all appearances of dates, numbers, and proper names with generic tokens. More 
examples are available at <http://www.cs.cornell.edu/Info/Projects/NLP/statpar.html>.  
5 In this case, some authors talk about parallel corpora. As, on many occasions, literary translations 
are not strictly parallel, we prefer to call them comparable corpora. 



 

 

identification of the statements in which the same information is expressed in 

different ways (Barzilay et al., 1999). Paraphrasing is also used for query 

expansion and answer extraction in Information Retrieval and Question-

Answering systems (Duclaye et al., 2003). As Callison-Burch (2007) shows, 

Machine Translation can take advantage of paraphrasing as well.  

Paraphrasing can also be useful in more basic NLP tasks, such as coreference 

resolution. Moreover, it has been fruitfully exploited in Textual Entailment. 

Another application of paraphrasing is the construction of better language models 

(both monolingual models and transfer ones) by means of improving 

generalization. Likewise, paraphrasing technology can be used for supporting 

document authoring and in plagiarism detection. 

Potential applications are not limited to existing NLP tasks alone but can also be 

end-user oriented. Automatic paraphrasing technology can bridge gaps between 

authors and readers. In the case of a text, for example, a system that is capable 

of simplifying it, or showing users several alternative expressions conveying the 

same content, would be useful for assisting readers (Fujita, 2005).  

 

3. Objectives 

This PhD project aims to study paraphrasing (or reformulation6), initially 

understood as the different ways in which the same content is expressed 

linguistically.  

Different phenomena converge in the concept of paraphrasing. We initially 

classify them in the following major categories: 

1) Reformulative paraphrasing: paraphrasing that occurs in a 

reformulation framework. To reformulate means to carry out a new 

formulation of a previously expressed content for diverse discursive 

reasons, such as emphasis, correction or clarification. 

a. Interactional paraphrasing: paraphrasing that occurs between 

participants.  

b. Self-paraphrasing: paraphrasing that occurs within a single 

person’s discourse.  

                                                           
6 In Discourse Analysis, authors normally use the term reformulation. From a computational point of 
view, the term paraphrasing is preferred.  



 

 

2) Non-reformulative paraphrasing: paraphrasing that does not occur in 

a reformulation framework. 

The difference between 1b and 2 is that: 

i. Only 2 can be found in different texts. 

ii. Although both can be found in a single text written/uttered by a 

single author/speaker, 1b takes part in a reformulation process 

and 2 does not.  

Right from the start, we focus on non-reformulative paraphrasing. More 

specifically, on those sequences that express a kind of relationship between two 

entities. There are several examples of this approach in the literature. We have 

already seen some examples (Lin and Pantel, 2001; Ibrahim et al., 2003). We 

can add to them the work by Bhagat and Ravichandan (2008), which analyzes 

paraphrasing that express two target relationships: acquisition and birthplace. 

<ACQUIRER> bought <ACQUIREE> ~ <ACQUIRED> acquired <ACQUIREE> is an 

example of the former relationship; <PERSON> was born in <LOCATION> ~ 

<PERSON> was born at <LOCATION> is an example of the latter. 

We have started to work with those paraphrases that attribute authorship (e.g. X 

is the author of Y ~ X painted Y ~ Y was created by X). We decided to begin with 

the relationship of authorship because it covers a broad area and gathers many 

structures and phenomena. We understand the relationship of authorship as the 

relationship between authors and their work. “Author” is understood in a broad 

sense, that is, as a ‘creator of something’: a painting, a theory, or a company, 

among others. Moreover, apart from this broadness, and also because of it, the 

relationship of authorship implies a relatively more complex paraphrasing 

extraction process. Once this is carried out, extracting other kinds of relationships 

will only involve simplifying the process already applied. 

Other possible relationships will be analyzed taking advantage of the Wikipedia 

structure. Examples of possible relationships to be analyzed are between people 

and their date and place of birth, or between cities and countries. Moreover, the 

analysis of other paraphrasing types (e.g. reformulative paraphrasing) is taken 

into consideration and will depend on the evolution of our investigation.  

At the moment, three main objectives are being pursued: 

a) To formalize the concept of paraphrasing. 

b) To establish a paraphrasing typology. 



 

 

c) To obtain paraphrasing patterns for NLP applications. 

These objectives are defined more accurately in the following sections. 

 

a) Formalizing the concept of paraphrasing 

One of the key issues in paraphrasing is deciding when two expressions are 

paraphrases and when they are not. In other words, what do we mean when we 

say that two expressions are paraphrases? Many paraphrasing definitions have 

been proposed in the literature; though, all of them agree in qualifying 

paraphrasing as semantic (approximate) equivalence. The term “approximate” 

points out the difficulty of defining the concept of paraphrasing with precision. 

How can “approximate equivalence” be defined? Which measure could be used for 

comparing the meaning of the paraphrasing candidate pairs? 

With the purpose of defining what paraphrasing is, we have to refer to Textual 

Entailment, as many authors classify the former as a subtype of the latter. 

Textual Entailment states that a text (T) entails a hypothesis (H) if the meaning 

of H can be inferred from the meaning of T. If between T and H there is double 

entailment, then T and H are paraphrases. In other words, T and H are 

paraphrases if T entails H and H entails T. Nevertheless, this narrow definition is 

not supported by what many authors call “paraphrases” in the literature. For 

example, between sudden appearance and apparition by Barzilay and McKeown 

(2001) there is no double entailment because, while sudden appearance entails 

apparition, apparition does not entail sudden appearance. 

Between the narrow definition of ‘double entailment’ and the vague definition of 

‘semantic (approximate) equivalence’, there is a wide range of possible definitions 

of the concept. In this disparity, paraphrasing has not been clearly delimited yet. 

This discussion is related to the assumed fact in the literature that paraphrasing 

is dependent on, for example, the domain, the context and the communicative 

situation. It is unlikely that paraphrases like burst into tears ~ cried by Barzilay 

and McKeown (2001) will be found in other corpora than literary texts. It is true 

that paraphrases obtained in different kinds of corpora are clearly singular, but 

what makes them eligible to be tagged as paraphrases? What makes them 

different from sequences that are not paraphrases? 

In order to answer all these questions, we will go in depth into the concept of 

paraphrasing, and we will try to define and delimit its scope more accurately. 



 

 

 

b) Establishing a paraphrasing typology 

There are some paraphrasing typology proposals in the literature: Dras (1999), 

Fujita (2005), Barzilay et al., (1999), among others. Dras (1999) proposes a 

series of syntactic transformation rules; Fujita (2005), a classification of lexical 

and structural paraphrases; finally, Barzilay et al. (1999) set out the seven most 

frequent paraphrasing categories found in their corpus (again, mainly lexical and 

syntactic transformations).   

In this vein, we can include as a typology of syntactic paraphrases Beth Levin’s 

work about diathesis alternations.  Levin (1993) proposes a verbal classification 

based on diathesis alternations (e.g. active/passive voice alternation, 

causative/inchoative alternation, unspecified object alternation). Some of these 

alternations can be considered as paraphrases since, while the form changes, the 

content remains stable (The cook sliced the mushrooms ~ The mushrooms were 

sliced by the cook). 

From a discursive point of view, the discursive markers that introduce 

paraphrases have been widely analyzed: Bach (2001), Martín Zorraquino and 

Portolés Lázaro (1999), among others. Bach (2001) aims to describe and to 

analyze how Catalan lexical reformulators —e.g. és a dir (that is to say), o sigui 

(that is), de fet (in fact)— work. On the other hand, Martín Zorraquino and 

Portolés Lázaro (1999) define and divide Spanish reformulators —e.g. o sea (that 

is), mejor dicho (better said), en cualquier caso (in any case)― into categories. 

However, we have to point out that discursive markers are ambiguous: 

reformulators such as de fet or en cualquier caso only introduce real paraphrases 

in some occasions.  

Moreover, although there exist various studies that analyze discursive markers 

that introduce paraphrases, from the perspective of discourse analysis, the 

paraphrasing text itself has been put aside on many occasions.  

Thus, although there exist several paraphrasing typologies, the great majority of 

them only apply to English and/or focus on lexical and syntactic mechanisms. Our 

intention is to go further into this subject and propose a paraphrasing typology 

for Spanish and Catalan combining lexical, syntactic, semantic and pragmatic 

knowledge. 

 

 



 

 

c) Obtaining paraphrasing patterns  

In parallel to the creation of a paraphrasing typology we aim to obtain a set of 

paraphrasing patterns to be applied in different NLP applications (e.g. question-

answering, summarization, or generation).  

By now, our patterns contain text and variables (not including contextual 

constraints). In the case of the relationship of authorship, the pattern structure is 

the following:  

(text) (X) (text) Y (text) (Z) (text)  in any order. 

X, Y and Z are variable fillers; text is the context around them. X stands for the 

author and Y stands for the work. Z includes complementary information that, 

when it appears, makes the pattern stronger and more reliable. This 

complementary information is the work creation date or the museum where the 

work is located. Only Y is mandatory. 

 

4. Corpora 

Our corpus initially consists of the Spanish Wikipedia7. Wikipedia is an Internet-

based encyclopaedia built by collaborative effort of anonymous contributors. It 

consists of 484,550 pages (7.9 GB) and it is freely available. We work with a 

static copy of this encyclopaedia downloaded on a concrete date (February 2009), 

and we access it through the MySQL database. To extract the data we need a 

stable corpus.  

Using Wikipedia provides many advantages to our investigation framework. 

Firstly, it has the perfect equilibrium between freedom and control. On the one 

hand, in contrast to other encyclopaedias, Wikipedia gives freedom to article 

creators both in terms of content and language use. On the other hand, in 

contrast to the Web as a whole, there is certain control and cleaner data can be 

extracted.  

Secondly, the structure of Wikipedia and specifically its infoboxes provide us with 

an optimal starting point for automatically extracting data. A Wikipedia infobox is 

defined as a consistently-formatted table which is present in articles with a 

common subject to provide summary information8. We will exploit infobox fields 

and their values to extract relationship paraphrasing examples. We have started 

to work with the relationship of authorship, but other possible relationships will be 

                                                           
7 This encyclopaedia is available at <http://es.wikipedia.org >. 
8 Definition extracted from <http://en.wikipedia.org/wiki/Help:Infobox>. 



 

 

analyzed taking advantage of the Wikipedia infoboxes. Examples of possible 

relationships to be analyzed are between people and their date and place of birth, 

or between cities and countries. 

We will also work with Catalan Wikipedia (Viquipèdia). Moreover, the usage of 

other kinds of corpus is taken into consideration (e.g. dialogue corpora, question-

answering, dictionary definitions, newspapers) and will depend on the evolution of 

our investigation.  

 

5. Methodology 

The methodology applied to obtain relationship paraphrasing from Wikipedia can 

be divided in these three following steps: 

a) Candidate pattern extraction: this consists of gathering paraphrasing 

candidates from Wikipedia taking advantage of Wikipedia structure and 

infoboxes in particular. 

b) Candidate pattern refinement and generalization: paraphrasing 

candidates must be refined and generalized in order to group them 

following different criteria and obtain definitive paraphrasing patterns. 

c) Pattern expansion: linguistic knowledge and previous work on 

paraphrasing will allow us to enlarge the possible paraphrasing forms 

found in Wikipedia.  

These steps are defined more accurately in the following sections: 

 

a) Candidate Pattern Extraction 

Learning paraphrases requires one to ensure identity of meaning. Since there are 

no adequate semantic interpretation systems available today, paraphrase 

acquisition techniques use some other mechanisms as a kind of “pivot” to help to 

ensure semantic identity (Bhagat and Ravichandran, 2008). In this sense, Harris’ 

Distributional Hypothesis (1954) makes up the basis of the methodology that the 

great majority of the authors apply for paraphrase extraction. This hypothesis 

states that words that occur in the same contexts tend to have similar meanings. 

In NLP, this hypothesis has been taken forward from the word level and applied 

to bigger units. Lin and Pantel (2001) set out the Extended Distributional 

Hypothesis: “If two paths [in a dependency tree] tend to occur in similar 

contexts, the meaning of the paths tend to be similar”. For example, as X finds a 



 

 

solution to Y and X solves Y have many common variable fillers, Lin and Pantel 

(2001) claim that they have similar meanings. 

Harris’ Distributional Hypothesis is also on the basis of the methodology applied 

here for candidate paraphrasing pattern extraction. In this sense, X and Y 

variable fillers are treated as point of departure anchors, as we assume that —in 

the case of the relationship of authorship—, if the X variable is filled by an author 

and the Y is filled by a work, the context around them will express a relationship 

of authorship in some way.  

The procedure for candidate paraphrasing pattern extraction can be divided into 

the following main steps: 

1) Candidate variable filler extraction and expansion  

a. X candidate variable filler extraction and expansion taking 

advantage of Wikipedia structure and a Proper Name Grammar 

(PNG) specifically created for this project. 

b. Y candidate variable filler extraction taking advantage of 

Wikipedia structure. In this step, Wikipedia infoboxes have a 

special relevance. 

c. Z candidate variable filler extraction taking advantage of 

Wikipedia structure. Infoboxes have, again, a special relevance. 

2) Candidate paraphrasing pattern extraction. In this step we look for 

the obtained candidate variable fillers in the body of the articles and we 

gather them, together with some context. 

 

b) Candidate Pattern Refinement and Generalization 

Candidate paraphrasing patterns extracted from Wikipedia will need to be revised 

(some of them probably will not be real examples of the relationship we will be 

looking for), refined and generalized. 

Candidate pattern refinement and generalization will be carried out on two 

processing levels: lexical pattern refinement and morphosyntactic pattern 

refinement. In the first one, for example, we will go through candidate pattern 

repetition using frequencies of common n-grams, including skip n-grams. 

In morphosyntactic pattern refinement, after morphologically analyzing our 

candidate patterns, we will carry out processes, such as obtaining candidates that 



 

 

share the same sequence of morphosyntactic categories/lemmas, obtaining 

candidates that share verbal or nominal n-grams, or deleting optional elements. 

These processes will allow us to group the paraphrasing patterns according to 

lexical, syntactic, semantic or pragmatic knowledge. 

Obtained patterns will be applied to Wikipedia and the results will be analyzed. 

 

c) Pattern Expansion 

Linguistic knowledge and previous work on paraphrasing typologies will allow us 

to enlarge the possible paraphrasing forms found in our corpus. This will be done 

by completing our patterns through linguistic knowledge and with the application 

of paraphrasing structures or transformation rules proposed in previous work. In 

many cases, this will mean the translation and adaptation of paraphrasing types 

proposed for other languages to Spanish and Catalan.  

Obtained patterns will again be applied to Wikipedia and the results will be 

analyzed. 

 

The paraphrasing typology construction and the delimitation of the concept will be 

done through processes of extraction, refinement and expansion. Corpora will be 

used for both data extraction and workbenching in order to check our formulation 

adequacy. 

 

6. Plan of Work 

 

2009 

� State of the art. 

� Definition of the methodology for candidate pattern extraction for the 

relationship of authorship. 

� Candidate pattern extraction. 

� Candidate pattern refinement. 

� Application of the obtained patterns to Wikipedia. Analysis of the results. 

 



 

 

2010 

� Pattern Expansion. 

� Application of the obtained patterns to Wikipedia. Analysis of the results. 

� New relationships, new paraphrasing types, and new corpora analysis. 

� Application of the obtained patterns to corpora.  

� Quantitative and qualitative analysis of the obtained results.  

� First proposal for paraphrasing concept definition and for a paraphrasing 

typology. 

2011 

� Paraphrasing concept delimitation. 

� Paraphrasing typology constitution. 

� Writing. 

� Analysis. 

We plan to submit papers to SEPLN, RANLP, EACL and journals in the field, such 

as LRE and Language Engineering. 
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