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Abstract 

This paper describes a pilot study in building 

a Swedish multiword expression lexicon 

(SweMWELex) solely out of a corpus based 
resource. The corpus Swedish Treebank will 

be used for extracting the MWE’s and the re-

sult will be stored in a public available XML 

framework which is called Lexical Markup 

Framework (LMF). The result gives a proto-

type lexicon which will be a good starting 

point to develop further.  

1 Introduction 

Recent research has pointed out that multiword 

expressions (MWE) are important to take into ac-
count when parsing texts. Many experiments have 

shown that the accuracy is improving if the parser 

is being trained with annotated data that have 
marked up MWE’s. However, to find sources that 

contains annotated data with marked up MWE’s 

are still not very abundant. There exist some cor-
puses which have MWE already marked. One is 

the French Treebank (FTB) (Abeillé et. al. 2003) 

which is made up of journalistic articles from Le 

Monde newspaper. One other is the Swedish Tree-
bank which consists of manually annotated data 

based on informative texts from official sources 

(Einarsson, 1976). The British National Corpus is 
also annotated with MWE’s but its coverage is far 

from complete (Shigeto et. al. 2013). 

One other way of addressing the problem with 

annotated MWE data is to construct lexical re-
sources that contain information about MWE’s. 

MWE lexicons have been used in various tasks like 

syntactic parsing and machine translations. There 
exist monolingual, bilingual and multilingual 

MWE lexicons, however most of them are speci-

fied for specific task or are only present in one 

particular language. As such there is a demand for 
constructing new lexicons witch is filling the gaps 

in the research area. The latest work regarding 

building a MWE lexicon is the ongoing project of 
construction of an English MWE dictionary 

(Shigeto et. al. 2013). Earlier work is for example 

the French adverb dictionary (Laporte et. al. 2008), 

a Dutch MWE dictionary (Grégoire, 2007), and a 
Japanese MWE dictionary (Shudo et. al. 2011). 

Currently there exist no MWE lexicons targeting 

at the Swedish language. Previously work has in-
stead been done by using a deterministic depend-

ency parser based on memory-based learning 

(Nivre and Nilsson, 2004) and the annotated data 

that was being used was the Swedish Treebank. In 
this paper I will present an approach to construct-

ing a MWE lexicon with extracted data from the 

Swedish Treebank.  
Section two will give an introduction to the lexi-

cal Markup Framework. Section three will cover 

the process of building the MWE lexicon, section 
four will contain the result and discussion and sec-

tion five will contain the conclusion. 

  

2 The Lexical Markup Framework 

The Lexical Markup Framework (LMF) is being 
described as a standardized framework for con-

struction of computational lexicons (Francopoulo 

and George, 2013). Its primary purpose is to act as 
a specification that ensures that linguistic infor-

mation is stored in a way that the information can 

be used in many different applications and tasks. It 
is flexible and adaptable to be able to build differ-



ent kinds of lexicons. It is also specified as an ISO-

standard ISO-24613:2008. 
The LMF is comprised of a core package and 

several extension packages. The core package con-

tains the basic hierarchy of information in a lexical 

entry. It consists of one or more lexicons which in 
turn consist of one or more lexical entries. Each 

entry represents a lexeme, morphological variant 

of a lexeme or a morph and it can in turn contain 
one or more variants of different forms. It can also 

contain zero or more representations of meanings.  

The extensions add additional information on 
the core components that might be necessary for a 

specific type of lexicon. The extensions are target 

at: morphology, Machine-Readable Dictionary 

(MRD), NLP Syntax, NLP Semantic, Multilingual 
notation, NLP Morphological Pattern, NLP Multi-

word Expression Pattern and Constraint Expres-

sion.   

3 Building a multiword expression lexicon 

The first task in building a MWE lexicon is to 

identify the multiword expressions. The definition 
of MWE that is widely used is the definition taken 

from Sag et al. (2002) which says that MWE’s 

roughly as “idiosyncratic interpretations that cross 

word boundaries”. In other words expressions 
which contains of at least two words that act like a 

single unit at some level of linguistic analysis. This 

is however a rather narrow definition as there also 
exists in, not so uncommonly in particularly Ger-

manic languages where lexemes are connected 

without crossing any boundaries. In Swedish for 
example noun compounds the lexemes may be 

fused into one single word without any space in 

between, like in the nominal MWE “tesil” (tea 

strainer) or “säkerhetsnål” (safety pin). One can 
also find examples in English like “football” or 

“lighthouse”. There is also the issue with abbrevia-

tions that may be an alias for a MWE but are writ-
ten as a single word, like for example the Swedish 

MWE phrase “med mera” (etcetera) which could 

be written in short form like “m.m.”. Baldwin and 
Kim (2009) adopt the formal definition by saying 

that MWE’s (1) can be decomposed into multiple 

lexemes and (2) display lexical, syntactic, semantic 

or pragmatic idiomaticity. This is a better defini-
tion as it leaves out the restriction of word bounda-

ries. 

MWE’s are usually classified into lexicalized 
phrases and institutionalized phrases. Lexicalized 

phrases can be further split into: fixed expressions 

(hur som helst, meaning ’anyway’), semi-fixed 

expressions (hänga läpp, semantically meaning 
‘being in a bad mood’) and syntactically flexible 

expressions (dra vid näsan, meaning ‘pull (some-

one) by the nose’). Institutionalized phrases are 
phrases that are exclusively statistically idiomatic, 

like ‘titt som tätt’ meaning ‘very often’. 

 

3.1 Identifying and extraction of MWE’s 

In the Swedish Treebank you could find most of 
the MWE’s rather easily as they are easily recog-

nized by the syntactic information. A MWE is 

being marked of having all the lexemes marked as 
headwords (using the label “HD”). The nontermi-

nal is always labeled as “XP” meaning as “other 

phrase”. An example is being shown in figure 2.  
 

Figure 1: The core model of LMF 



 

 
 

 

 
The procedure to extract all candidates of 

MWE’s is as follows: 

 

 Look through all nonterminals to find a 

parse tree which contains at least two 

branches and with only the label “HD” 

in their branches. 

 

 Pick out the terminals and save the info 

as an MWE candidate. 

 

When a list of MWE candidates has been ex-
tracted some cleaning up had to be made. First the 

list contains duplicates so they are being removed 

first. The lexicon only needs one of each found 
type. The next step is to try filtering out false can-

didates. The very simple procedure above takes for 

example also parse trees that not only are MWE’s 

but also other lexical units. So for to make sure 
that it is truly a MWE some other information is 

also being extracted. To have backward compati-

bility with older versions of the Swedish Treebank 
it also contains labels that were used in older ver-

sions of the Treebank. The oldest version did con-

form to the MAMBA-format (Teleman, 1974). It 

has been updated twice since then, first by trans-
forming it to newer encoding format based on 

TIGER-XML (Nilsson et al., 2005) and later has it 

also been adapted to be harmonized with another 
treebank in Swedish called Stockholm-Umeå Cor-

pus (SUC) (Ejderhed et al., 1992). In the older 

version of the treebank did the MWE’s contained 
dummy labels “ID” (for idioms), see figure 3. By 

extracting the MAMBA lexical category infor-

mation stored in the terminals gives a good indica-

tion that it truly is a MWE.  
 

 
 

By using the filter methods mentioned above 

the number of candidates is being reduced from 

706 candidates to 591. 
The last procedure when the candidates have 

been extracted and filtered is to create the lexical 

database based on the LMF format and store the 
data in a file.  

 

4 Results 

In appendix A there is a sample of the resulting 

lexicon. The overall structure of the resulting lexi-
con is being shown in the UML class diagram be-

low (figure 4). 

 

 

Figure 2: A typical syntactic tree for a MWE 

(translates as: “in conjunction with”) 

Figure 4: UML model of the Swedish MWE lexicon 

Figure 3: A syntactic tree for a MWE labeled 

in MAMBA format 



The morphological extension has been used to 

be able to fetch all morphological data currently 
stored in the Swedish corpus, which are the Lem-

ma class and the Word Form class. The List Of 

Components class and Component class are also 

part of the morphological extension and gives the 
aggregative aspect of the MWE. 

One extension from the Lexical Markup 

Framework that has not been used in this case is 
the NLP Multiword Expression Pattern, which 

might seems odd, if you think of the intended use 

of this lexicon. But the reason is simply that the 
information stored in the Swedish Treebank corpus 

does not have information about multiword expres-

sion patterns. To be able to include it in the lexicon 

other resources are needed.  
Other information that is currently missing in 

the lexicon is the complete information about the 

lexemes and its different word forms. There is 
currently only one word form stored which are the 

one that was present in the corpus. The information 

about the lemma could in theory have been ex-
tracted, as the corpus contains an attribute called 

lemma, but that is not currently being used in the 

Swedish Treebank. The reason why there exists a 

lemma attribute is for the Swedish Treebank 
corpus to be compatible with SUC.  

As the preliminary results has shown, there are 

possible to extract multiword expression from the 
Swedish Treebank, but more data is needed if the 

lexicon would be considered useful for researches 

to be used in various NLP tasks. One possible solu-

tion would be to as a next step combine the MWE 
lexicon with other types of lexicon, like the Swe-

dish lexicon called SALDO developed by the Uni-

versity of Gothenburg (Borin et al., 2008), which 
contains morphological information currently 

missing in the MWE lexicon. SALDO has two 

more advantages; it is freely available
1
 and it is 

also using the Lexical Markup Framework as en-

coding. However it is not using the same annota-

tion as the SweMWELex. As the two lexicons are 

using different annotation a convention tool needs 
to be implemented. Another suggestion would be 

to use combined information from the Stockholm-

Umeå Corpus (SUC) as it contains information 
about lemma. The Swedish Treebank (and thus 

also SweMWELex) and SUC are using the same 

annotation which are a great advantage. The disad-

                                                        
1 http://spraakbanken.gu.se/swe/resurs/saldo 

vantage is that SUC does not using the Lexical 

Markup Framework. There exist, however a ver-
sion of SUC in TIGER-XML format (TigerSUC) 

and as this experiment has shown  there is very 

easy to move data between LMF and TIGER-

XML, as they both are based on XML technology. 
The SweMWELex currently contains 591 

unique lexical entries, both presented as multiword 

tokens and as separate words. It does not contain 
any information about the classification of each 

MWE but it does contain Part-Of-Speech tags and 

(when present) morphological information for each 
entry.   

 

5 Conclusion 

In this paper we have presented the work of build-

ing a MWE lexicon (SweMWELex) with data 
extracted from the corpus Swedish Treebank. The 

result shows that it is possible to build a MWE 

lexicon from the corpus data, but the corpus lacks 
some morphological information which could have 

been useful. To make the lexicon complete other 

sources of morphological data are necessary.  
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Appendix A. Sample from SweMWELex 

<LexicalEntry> 

      <feat att="partOfSpeech" val="NN" /> 

      <Lemma> 

        <feat att="writtenForm" val="stick i stäv" /> 

      </Lemma> 

      <ListOfComponents> 

        <Component entry="E1" /> 

        <Component entry="E2" /> 

        <Component entry="E3" /> 

      </ListOfComponents> 

    </LexicalEntry> 

    <LexicalEntry id="E1"> 

      <feat att="partOfSpeech" val="NN" /> 

      <Lemma> 

        <feat att="writtenForm" val="--" /> 

      </Lemma> 

      <WordForm> 

        <feat att="writtenForm" val="stick" /> 

        <feat att="morph" val="NEU SIN IND NOM" /> 

      </WordForm> 

    </LexicalEntry> 

    <LexicalEntry id="E2"> 

      <feat att="partOfSpeech" val="PP" /> 

      <Lemma> 

        <feat att="writtenForm" val="--" /> 

      </Lemma> 

      <WordForm> 

        <feat att="writtenForm" val="i" /> 

        <feat att="morph" val="--" /> 

      </WordForm> 

    </LexicalEntry> 

    <LexicalEntry id="E3"> 

      <feat att="partOfSpeech" val="NN" /> 

      <Lemma> 

        <feat att="writtenForm" val="--" /> 

      </Lemma> 

      <WordForm> 

        <feat att="writtenForm" val="stäv" /> 

        <feat att="morph" val="UTR SIN IND NOM" /> 

      </WordForm> 

    </LexicalEntry> 


