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1. Introduction 
 

In natural language processing, word sense disambiguation (WSD) is the problem of determining 

which "sense" (meaning) of a word is activated by the use of the word in a particular context, a 

process which appears to be largely unconscious in people. WSD is a natural classification problem: 

given a word and its possible senses, as defined by a dictionary, classify an occurrence of the word in 

context into one or more of its sense classes. The features of the context (such as neighbouring words) 

provide the evidence for classification. 

 

A famous example is to determine the sense of the word “pen” in the following passage (Bar-Hillel 

1960): 

 

    Little John was looking for his toy box. Finally he found it. The box was in the pen. John was very 

happy. 

 

WordNet lists five senses for the word ‘pen’: 

 

   1. pen — a writing implement with a point from which ink flows. 

   2. pen — an enclosure for confining livestock. 

   3. playpen, pen — a portable enclosure in which babies may be left to play. 

   4. penitentiary, pen — a correctional institution for those convicted of major crimes. 

   5. pen — female swan. 

 

Humans don’t have any difficulty when reading this sentence and trying to decipher the meaning of 

the word ‘pen’. A computer program, however, struggles when a choice needs to be made among the 

five distinct senses. For this reason, automatic WSD is one of the major challenges of AI. 

 

In order to reach acceptable results in automatic WSD, computer applications need to be trained by 

humans with the help of large sense-tagged viz semantically annotated corpora. The goal of the 

DutchSemCor project is to create such a corpus. Our aim is to deliver a one-million word Dutch 

corpus that is fully sense-tagged with senses and domain tags from the Cornetto lexical database 

(Vossen 2006 and Vossen et al. 2007, 2008) by autumn 2012.  

 

250K words of this corpus will be manually tagged. The remainder will be automatically tagged using 

three different word-sense-disambiguation systems (WSD), and will be validated by human 

annotators. The corpus data will be based on existing corpus material collected in the projects CGN, 

D-CoI and SoNaR. These corpora have already been parsed and tagged in previous projects and will 

be extended where necessary by free examples from the Internet or snippets from the Open Taal 

Project
1
 in order to find sufficient examples for the word senses that are less frequent and do not 

appear in the above corpora.  

 

The resulting corpus for which we aim to offer the same balance in types of text as the corpora 

mentioned above, will be extremely rich in terms of lexical semantic information. Its availability will 

generate many new lines of research and technology developments in the Dutch NLP community. The 

resulting data will be, for instance, applicable in the fields of cognitive science, (psycho-) linguistics, 

language learning and language teaching, semantic web applications, information retrieval, machine 

translation, text mining, and document interpretation. We foresee that the corpus will create new 

directions of research and technology development in Dutch computational and corpus linguistics. 

 

The project DutchSemCor is funded by the NWO and carried out by a consortium of three 

universities: 1. Language and Communication, Faculteit der Letteren, Vrije Universiteit 

                                                
1
 http://www.opentaal.org/  



Amsterdam; 2. Tilburg centre for Creative Computing, Faculteit Geesteswetenschappen, 

Universiteit van Tilburg; 3. ISLA, Faculteit der Natuurwetenschappen, Wiskunde en Informatica, 

Universiteit van Amsterdam. 
 

The aim of this document is to provide a methodology for the semantic annotation process in the 

DutchSemCor project. It is also a guide for the project leaders, the editors and the student assistants 

being involved in this project. Besides certain basic linguistic rules concerning semantic annotation 

and the usage of the Cornetto database, we would also like to give some information on the project, on 

relevant websites and literature as well as a couple of tips and advices on the usage of available 

software and corpus data. 

 

In section 2, our general methodology is explained: how do we reach an Inter-annotator Agreement 

(IA) of minimum 80%. In which phases will we proceed in annotating the corpus examples. How do 

we make sure that the annotated data will be diverse enough both semantically and syntactically. In 

section 3, we will provide more details about the used software, the Semantic Annotation Tool 

(section 3.1), the Cornetto lexical database (section 3.2), the Snippet Tool (section 3.3) and the Log 

file together with the Log Analyser (section 3.4) as well as some basic strategies which are 

indispensable in the annotation process. Since our aim is not only to provide annotated data but also 

to, if necessary, correct and edit Cornetto, we will give a short summary of the revision and editing 

methodology of the Cornetto entries in section 4. 

 

2. Methodology: different cycles in the annotation process 
 

In order to reach an IA of minimum 80%, we will implement the following working cycle divided into 

two phases. During the different steps a Log file will be consulted which can be downloaded through 

a link url
2
 at any moment (see an example of the Log file in 3.4). These are the different steps on 

which we will elaborate more thoroughly in the following sections: 

 

- Pre-processing the Cornetto data 

- Manual annotation 1  

- Discussion 

- Manual annotation 2 

- Post-editing Cornetto data 

 

Pre-processing the Cornetto data 

 
Before starting the annotation, the Cornetto data needs to be inspected by the coordinator of the 

project and, if necessary, the entries need to be corrected. Also a word list is to be prepared. Every two 

weeks a new word list of approx. 200 words are processed by 8 annotators (4 couples). More 

information about the pre-editing and the post-editing of the Cornetto entries can be found in section 

4. 

 

Manual annotation 1 
 

Two annotators (A1 + A2, altogether four couples) receive the same list of words to annotate. They 

start annotating the lemmas in reverse order using the ‘free option’ in the Semantic Annotation Tool 

(SAT).  

                                                
2
 http://ilk.uvt.nl/~mvgompel/dsclog.zip 



 
Wordlist 

 

Note that the annotators are free to choose or ignore certain examples in the corpus when annotation 

lemmas from the first half of the list (‘free option’). When the first part of the words in the list is 

annotated using the ‘free option’ by A1, he/she continues with the second part using hereby the 

‘Buddy function’. This way the examples are restricted to the ones tagged by A2. Of course, the two 

annotators cannot see each others’ annotations  i.e. the senses they linked to a certain example.  The 

other annotator (A2) does the same, which results in optimal overlap in the number of double-

annotated examples. 

 

When annotators encounter mistakes in Cornetto or when they are not sure whether the sense 

divisions are correct, they fill in a digital form available on the Project Wiki-site to report problems. 

The coordinator of the project reacts to these problems by correcting the Cornetto entries or by 

clarifying vague sense. All the questions and reactions are documented this way in an excel sheet 

together with the changes made by the coordinator. 

 

 
Digital form for reporting lexical problems 

 



 
Overview of problems with descriptions and solutions 

 

Discussion 
 

Every week a file with an overview of the Inter-annotator Agreement is uploaded to the Project Wiki. 

The students can consult the file and when necessary discuss the problems with each other. There is 

also an on-line forum on which annotators can discuss project-related issues.  

 

 
 

In order to ensure that all problems and unanswered questions are solved, and for the continuity of the 

project, we also organize a central discussion every two weeks. During this meeting, we account for 

the differences and in some cases the sense division of Cornetto-entries will need to be changed. Also, 

students can give feedback on the tools and share their knowledge with each other. 

 

Manual annotation 2 

 
After the discussion, words with low IA have to be re-annotated until an IA of 80 % or more reached. 



 

Post-editing the Cornetto data 
 

Based on the data and feedback provided by the annotators during the different discussions and cycles, 

the Cornetto entries will be corrected if necessary. More information about pre-editing and post-

editing the Cornetto entries can be found in section 4. 

 

3. Tools used in the DutchSemCor project 
 

3.1 Semantic Annotation Tool (SAT) 
 
Our semantic annotation Tool provides human annotators with an ergonomic and easy to use web-

based environment in which an optimal result can be reached for computer-aided semantic annotation. 

The SAT gives access to the Cornetto database (Lexical data) and to text fragments from the reference 

corpus (Corpus data). Cornetto is a semantically rich lexical database which contains the Dutch 

WordNet, the RBN (Referentie Bestand Nederlands, a Dutch lexicon developped by the Vrije 

Universiteit Amsterdam) and is also enriched with other semantic layers (Wordnet Domains and the 

SUMO ontology). In section 3.2, you can read more about the different parts of Cornetto.  

 

In what follows we will describe a model annotation process illustrating the different steps with 

screenshots from the SAT. 

 

1. On the login page the annotator enters the user name and the pass word received previously 

from the moderator. 

 

 
 

 



 
 

Two parts of the SAT: the lexical data (with semantic and morfosyntactic information on lemmas) and 

the corpus data (with text fragments from the reference corpus) 

 

2. After having logged in the annotator can type a lemma or automatically receives a word to 

align. 

 

 
 

3. The SAT searches for the lemma in the lexical data base and in the corpus database and shows 

the available data. Based on the Cornetto data (definitions, examples, grammatical and 

semantic information), human annotators are asked to link corpus examples to Cornetto-

senses. For the purpose of targeted tagging, all occurrences of a word are displayed in a KWIC 

index (targeted tagging) and interfaced with the meaning specification in the Cornetto 

database.  
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4. The tool is built in such way that only necessary information is presented at once in the 

different windows but standing on the relevant data with the cursor, more information is 

provided for each field (e.g. more context, more synonyms, hyponymy/ hypernymy relations, 

domains etc.). This way, the annotator is able to decide which extra information he/she needs 

in order to assign the right sense to the examples.  

 

 
 

 



 
 

 

Also the context in the corpus can be extended to 3 sentences if necessary. 

 

 

 
 

 

 

 

 

 

 

 

 



It is also possible to group corpus examples according to the word left or right to the target lemma.  

 

 
 

In certain cases, a specific meaning of a lemma occurs frequently together with particular context 

words (eg.:‘beeld’ + ‘kunst’). In these cases, the co-occurrence feature of the SAT can be used. The 

user can type different word-clues or multi word expressions in the co-occurrence window and the 

corpus examples will be filtered according to these search terms showing them in bold. 

 

 
 



 
 

 
If the annotator is ready with analysing the sense description from the lexical database and the 

different corpus examples from the corpus database, the different senses can be mapped onto the 

corpus fragments. For this, the user needs to select one or more senses and one or more corpus 

examples and link them with the button ‘Tag senses’. 

 

 
 
 



 
 

Special measures are taken to detect and exclude idiomatic usages of words from the retrieved text. In 

case these multi-word units cannot be excluded automatically, annotators will tag them (I = Idiom). 

Furthermore, if a word in the corpus does not occur in Cornetto, it will be labelled by the human 

annotator as a new word meaning (U= Unknown) and added to the database during an editorial round 

(See section 4). Similarly, the SAT supports labelling figurative usage and metonymic usage (F= 

Figurative).  

 

 
 



 
 
In the right column on the upper table under ‘Tagged’, the user can see how many instances have been 

tagged with the given sense. Since the aim of the manual annotation task is to provide at least 25 

examples for each senses it is indispensable to keep an eye on this column in order to reach satisfying 

numbers (quantitative measurement). 

 

 
 
 

 



Summary: WSD strategies in the manual annotation process using the SAT 

 
As mentioned in section 2 of this manual, the annotation process as applied in the DutchSemCor 

project is made up of different cycles and phases. Now, we will discuss the actual process of tagging, 

focusing on practical points necessary to solve WSD problems.  

 

The idea is that the annotators work with a pre-selected wordlist and a limited corpus output (this is 

important in cases when there are too many examples available for a highly frequent word). In an 

ideal setting, we have a lemma with a couple of senses and for each sense approx. 100 examples from 

the corpus. From these instances, the annotator is to tag 25 examples per sense. Since the corpus 

output is limited AND filtered for diversity, the annotation task is in this ‘ideal’ setting quite 

straightforward and can be fulfilled at a high speed.  

 

In most cases, however 1.) there won’t be enough examples for each sense; 2.) the SAT will not 

be able to provide examples which are diverse enough and finally 3.) the SAT will be unable to 

limit the number of examples, which will in turn cause an overload of one sense in the corpus 

output. 
 

The first case i.e. the lack of examples for certain senses in the corpus can be solved by acquiring text 

fragments from the Internet using the Snippet Tool (See 3.3). In the other two cases, annotators will 

need to limit the corpus output by grouping the examples and by using other methods (e.g. Co-

occurence strategies) to properly match Cornetto senses to the corpus instances. In what follows, we 

will discuss these WSD techniques in more detail. 

 

The annotation process involves the following steps: 

 

Step 1 - Analyzing the Cornetto data by scanning and clustering senses  

 
Step 2 - Analyzing the corpus data by grouping corpus occurrences based on neighbouring words, co-

occurrence and   

 

Step 3 - Complementing corpus data with snippets from the internet and from Open Taal using the 

Snippet Tool if necessary (see section 3.3). 

 
Step 4 - Mapping Cornetto senses onto corpus occurrences 

 

Analyzing the Cornetto data 
 

In the SAT, The upper-half of the screen represents data imported from Cornetto. The different fields 

in the table provide morpho-syntactic information, synonyms and other relations of the different 

senses, examples and information on domain. 

 



 
 

Based on the Cornetto data, annotators use the following strategy to match senses onto corpus 

examples: 

 

1. The annotator first checks the data in this window: the resume, the definitions, the examples, the 

morphological information and the different relations of the senses.  

2. The annotator tries to cluster the different senses and specifies the LU internal meaning shifts. 

 

Scanning senses 

 
When scanning the different senses of a lemma, annotators should start with the information available 

in the different fields of the table. If the available information is not enough, extra data can be 

imported by standing on the given fields with the cursor. 

 

Clustering senses 

 
After acquainting themselves with the different meanings of a lemma, annotators need to look at the 

different meaning shifts i.e. the relations between the different senses. This is important when making 

meaning clusters. These clusters can be used later for the grouping of corpus examples (See the 

following sections). 

 

Example 

 

If we look at the different senses of the word “leiden” (= lead), we see 3 main clusters: 

 

1. spatial position 

a. dynamic (“iemand door de stad leiden”) – sense 1 

b. static (“de weg leidt naar Alkmaar”) – sense 2 

2. cause to be/happen (“iemand in verzoeking leiden”; “tot discussie leiden”) – sense 3, 6  

3. leadership (“een vergadering leiden”; “een peloton leiden”) – sense 4,5 

 

These clusters reveal us the prototypical meaning(s) of the word together with the meaning shifts 

which formed the different senses. This way, we can interpret the various meanings with greater 

accuracy.  

 



Clustering senses has also the advantage that annotators can remember the different senses when 

annotating. This advantage becomes obvious when dealing with lemmas with 6 or more meanings. It 

is simply impossible for the annotators to familiarize themselves completely with all senses and turn 

to the corpus examples without going back and forth between the  

 

Looking up the etymology of the verb “lead” in the OED, we conclude the following: 

 

- The original meaning of the verb “leiden” is “go, travel” 

- The meaning of “leiden” has been influenced by the Latin “ducere” with the meaning “lead, guide, 

drive” 

- The prototypical meaning of “lead” is consequently the meaning 1.a spatial position, dynamic 

 
We can sketch now the meaning shifts of the lemma “lead” using syntactic info on complementation, 

argument structure, transitivity and thematic roles. 

 

 
Sense Transitivity Argument struct. Complementation Meaning shift 

     

1.a spatial pos. (dynamic) – sense 1 Transitive direct (Subj+ obj) Agent (+ animate), Patient 

(+ animate) 

NP+VP+NP Prototypical meaning 

1.b spatial pos. (static) – sense 2 Intransitive (Subj) Instrument (-animate) NP+VP + naar Transitive -> intransitive 

2. cause to be/ happen – senses 3, 6 Transitive direct/ indirect 
(Subj + PP) 

Agent, Patient NP+VP+NP+in verzoeking 
NP+VP+tot 

Meaning extension, metaphor 

3. leadership – senses 4, 5 Transitive direct Agent (+ animate), Patient NP+VP+NP Meaning restriction, metonymy 

 

 
 

 
 
 

 

 

 

 

 
 

 



3.2 Cornetto Database 
 
As we have said earlier, the Cornetto database is our lexical resource from which different data fields 

are presented in the SAT. This enables annotators to link the senses of a given lemma onto corpus 

occurrences. In this chapter, we will describe the Cornetto database: its creation and the most 

important Cornetto data used in the DutchSemCor project. 

 

 
 

The making of Cornetto 

 
(Based on: Cornetto Deliverable – D16, Version 7 Januari 2009. Please check this document for a 

more detailed account of the Cornetto lexical database). 

 

The Cornetto database was created by merging 4 main data collections: 

 

- Collection of Lexical Units, mainly derived from the Referentiebestand Nederlands (RBN) 

- Collection of Synsets, mainly derived from Dutch Wordnet (DWN) 

- Collection of Domain labels derived from Princeton Wordnet 2.0 & 3.0 (PWN) 

- Collection of Terms and axioms, mainly derived from SUMO 

 



 
 

� RBN: RBN uses a traditional structure of form-meaning pairs, so-called Lexical Units 

(Cruse1986). Lexical Units are word senses in the lexical semantic tradition. They contain all 

the necessary linguistic knowledge that is needed to properly use the word in a language. Word 

meanings that are synonyms are separate structures (records) in RBN. They have their own 

specification of information, including morpho-syntax and semantics. For more information 

about RBN, please refer to RBN-Documentatie (Martin e.a., 2005). 

 

 
 

 



� DWN: DWN is organized around the notion of synsets. Synsets are a set of synonyms that 

represent a single concept. Typically in Wordnet, information is provided for the synset as a 

whole and not for the individual word meanings. For example, in Wordnet the synset has a 

single gloss but the different lexical units in RBN each have their own definition. From a 

Wordnet point of view, the definitions of lexical units that belong to the same synset should 

thus semantically be compatible or synonymous. For more information about DWN, please 

refer to EuroWordnet General Document, Vossen (2002). 

 

 
 

 

� PWN: The Cornetto synsets have been mapped automatically to PWN which provides domain 

labels for Cornetto (for more information on the Cornetto-domains and how they are used in 

the SAT, see later in this section) .  

{conveyance;transport}

{vehicle}

{motor vehicle; automotive vehicle}

{car; auto; automobile; machine; motorcar}

{bumper}

{car door}

{car window}

{car mirror} {armrest}

{doorlock}

{hinge; 

flexible joint}

{cruiser; squad car; patrol car; 

police car; prowl car}

{cab; taxi; hack; taxicab}

 
 

� SUMO: Outside the lexicon, an ontology provides a third layer of meaning. The Terms in an 

ontology represent the distinct types in a formal representation of knowledge. Terms can be 

combined in a knowledge representation language to form expressions of axioms. In principle, 

meaning is defined in the ontology independently of language but according to the principles 

of logic. In Cornetto, the ontology represents an independent anchoring of the relational 

meaning in Wordnet. The ontology is a formal framework that can be used to constrain and 

validate the implicit semantic statements of the lexical semantic structures, both the lexical 

units and the synsets. In addition, the ontology provides a mapping of a vocabulary to a formal 

representation that can be used to develop semantic web applications. For more information 

about SUMO please refer to http://www.ontologyportal.org/. 



 

 
 

 

3.2.2 The design of Cornetto: Synsets & Lexical Units 

 
The Cornetto database is made op of two main databases: the Synset database and the Lexical Units 

database. Since the two databases have been merged automatically with each other and with other 

resources (such as Wordnet domains and SUMO) and only some of the data have been corrected 

manually, Cornetto still contains several mistakes: incorrect domain labels, ‘empty’ or redundant 

senses as a result of wrong mapping between synsets and LUs, examples linked with the wrong sense, 

mistakes concerning synonymy and other semantic relations.  

 

3.2.2.1 Cornetto Synsets 

 

(Synonyms – Relations – Domains) 

 
The Cornetto synset database is organised around synsets and their semantic relations. A synset is a 

set of synonyms, i.e. words with the same part of speech that can be interchanged in a certain context.  

For example {car, motorcar, automobile, machine} form a synset because each word can be used to 

refer to the same concept. The synsets are related to each other by semantic relations like 

hyperonymy, hyponymy. Note that some semantic relations are used across part of speech. 

 

The meaning of the synset is established by the set of synonyms and the relations to other synsets. 

Nevertheless, synsets can also have definitions (about 50% of the database). These definitions are 

amalgamated from the resume-fields of the lexical units that make up the synonyms. Other ways 

of defining the meaning are provided by the domain label and the mapping to Sumo. Finally, some 

synsets are marked as Base Concepts: the set of concepts that are used to build many different 

wordnets in the world (see the general EuroWordNet documentation for further details, Vossen 

2002). 

 

 

 

 

 

 

 

 

 

 



Synonyms 
 

 
 

Each synset contains at least one lexical unit, but often more. Here we can see the synonyms of the 

different senses of ‘artikel’.  

 

Internal Relations 
 

 
 

All synsets are connected to each other by semantic relations. For instance, every noun synset has at 

least one basic semantic relation: the hyperonym relation. The following list contains all semantic 

relations as available in the Cornetto synsets and in the SAT. 

 
HAS_HOLO_PORTION 

HAS_MERONYM 

HAS_MERO_LOCATION 
HAS_MERO_MADEOF 

HAS_MERO_MEMBER 

HAS_MERO_PART 
HAS_MERO_PORTION 

HAS_SUBEVENT 

HAS_HYPERONYM 
HAS_HYPONYM 

HAS_XPOS_HYPERONYM 

HAS_XPOS_HYPONYM 

XPOS_NEAR_SYNONYM 

HAS_HOLONYM 

HAS_HOLO_LOCATION 

HAS_HOLO_MADEOF 

HAS_HOLO_MEMBER 

HAS_HOLO_PART 
CO_AGENT_INSTRUMENT 

CO_AGENT_PATIENT 

CO_AGENT_RESULT 

CO_INSTRUMENT_AGENT 

CO_INSTRUMENT_PATIENT 
CO_INSTRUMENT_RESULT 

CO_PATIENT_AGENT 

CO_PATIENT_INSTRUMENT 
CO_RESULT_AGENT 

CO_RESULT_INSTRUMENT 

STATE_OF 
BE_IN_STATE 

CAUSES 

IS_CAUSED_BY 

MANNER_OF 

IN_MANNER 

XPOS_NEAR_ANTONYM 

NEAR_ANTONYM 

NEAR_SYNONYM 

FUZZYNYM 
XPOS_FUZZYNYM 

INVOLVED 

INVOLVED_AGENT 

INVOLVED_DIRECTION 

INVOLVED_INSTRUMENT 
INVOLVED_LOCATION 

INVOLVED_PATIENT 

INVOLVED_RESULT 
INVOLVED_SOURCE_DIRECTION 

INVOLVED_TARGET_DIRECTION 

CO_ROLE 
IS_SUBEVENT_OF 

ROLE 

ROLE_AGENT 

ROLE_DIRECTION 

ROLE_INSTRUMENT 

ROLE_LOCATION 

ROLE_PATIENT 

ROLE_RESULT 

ROLE_SOURCE_DIRECTION 
ROLE_TARGET_DIRECTION 
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Wordnet domains 
 

Wordnet Domain labels have been assigned to Cornetto synsets. The assignment has been done by 

copying the domain labels from the English wordnet to the Dutch wordnet on the basis of the 

equivalence relations.  

 

 
 

The labels in Wordnet Domains come from the Dewey decimal system and form a hierarchy of 4 

levels, which is shown in Appendix 5. We have also prepared a smaller list of domain labels in 

Dutch, mapping some of the English terms onto higher Dutch concepts. This resulted in a set which 

is a quarter in size of the original English set of labels.  

 

The domain labels in Cornetto has been used to build domain classifiers. When the classifier is 

applied to the text, we can assign domain labels to text fragments. Typically, we apply the classifier to 

whole paragraphs.  
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(See Appendix 5 for Domains in Cornetto + mapping onto a smaller number of Dutch domain labels) 

 

3.2.2.2 Cornetto Lexical Units 
 

The Cornetto Lexical Unit (LU) database is organized around lexical units: a word-meaning 

combination that represents a lexical form and a single meaning of this form. Each LU can have 

information on morphology, syntax, pragmatics, combinatorics, and example sentences that 

include collocations and idioms. For more information on the lexical units, see Documentatie 

Referentie Bestand Nederlands (RBN, Martin et al 2005). 
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Morphology & Syntax 
 

 
 

Each lexical unit has values in the fields morphology & syntax. For the SAT we use the following 

values per word category: 

 

Nouns 
- word category: <form form-cat="noun" -> abbreviation: n 

- article: <sy-article>de</sy-article> 

- count/ uncount: <sem-countability>uncount</sem-countability> -> abreviation: t = telbaar (count)/ 

nt = niet telbaar (uncount) 

 

Adjectives 
- word category: <form form-cat="adj" -> abreviation: a 



Manual for Semantic AnnotationManual for Semantic AnnotationManual for Semantic AnnotationManual for Semantic Annotation                  

 26 

 

Verbs 
- word category: <form form-cat="verb" -> abreviation: v 

- transitivity: <sy-trans>tran</sy-trans> -> abreviation: tr = transitief/ intr = intransitief 

- separability: <sy-separ>onsch</sy-separ> -> abreviation: sch = scheidbaar/ onsch = onscheidbaar 

- reflexivity: <sy-reflexiv>nrefl</sy-reflexiv> -> abreviation: refl = reflexief/ nrefl = niet reflexief 

 

Of course, there is much more information on morphology and syntax in Cornetto as you can see in 

the following screenshots: 

 

 
 

 
 

Semantics 
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As far as the semantics in the SAT is concerned the most important data field is the resume or 

definition. Each edited LU has a resume that functions as a brief definition. These resumes are 

collided in the definitions of the synsets in which the LU takes part as a synonym. 

 

 
 

Examples 
 

 
 

The most important example features that will be discussed here are: syntax example and semantics 

example. The examples can be divided in free examples that intend to illustrate the meaning of the 

LU, and fixed examples like idioms, lexical collocations, grammatical collocations, proverbs and 

slogans. 

 

The feature ‘syntax example’ specifies if the syntactic type of example is free or fixed. For fixed 

examples the syntactic subtype specifies if the example is an idiom, lexical collocation etc. The first 

example shows a free example, the second is fixed. 

 
1:laag/r_n-21170 
 
(canonicalform: de beschaving zit er maar met een dun laagje op) 

<syntax_example> 
 

<sy-type>free</sy-type> 

</syntax_example> 
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2:roos/r_n-32058 
 
(canonicalform: een schot in de roos) 

<syntax_example> 
 

<sy-type>fixed</sy-type> <sy-

subtype>idiom</sy-subtype> 
 
</syntax_example> 
 

 

 

Note that some of the features in the syntax example like ‘combinationword’ and ‘cat 

combinationword’ are not discussed here. See the RBN documentation (Martin e.a.(2005)) for all 

specifications. 

 

Pre-processing and editing the Cornetto data 
  

The editing work will be divided in various cycles. Each cycle is defined by a selection of LUs and 

synsets that is further divided among the editors. The selections represent different strategies of work, 

aiming at improving certain aspects of the data. 

 

The editing process consists of the following main tasks: 

 

1. Define a proper selection to work on; 

2. Delineation of word meanings: 

a. Apply ontological principles 

b. Verify the alignment 

c. Create new word meanings 
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d. Split word meanings 

e. Merge word meanings 

f. Remove word meanings 

3. Specification of Lexical Units: 

a. Morpho-syntactic information 

b. Co-index frame elements 

c. Examples 

d. Semantic information 

e. Add synonyms to synset 

4. Specification of Synsets: 

a. Ontological definition 

b. Domain information 

c. Synonyms 

d. Lexical semantic relations 

5. Specification of ontology terms: 

a. Create a new Term 

b. Provide the subclass relation for the Term 

c. Provide axioms 

 

These tasks are not necessarily carried out separately. In fact, editors could carry out any of these 

tasks at any point in the project cycle. 

 

Separately of the editing, constraints will be formulated that restrict the possible combinations of 

information. These constraints will follow from the initial editing work. If the constraints are general 

enough, they can be implemented to either make suggestions to the editor (as scored values or 

relations) or excluded options. 

 

Correcting sense-divisions or creating new senses for existing lemma in Cornetto 
 

Based on the annotated occurrences in the corpus, our aim is to, if necessary, correct senses or create 

new additional senses in Cornetto. This happens using the following steps: 

 

1. Cluster senses based on corpus data � using lexical-contextual clues and syntactic patterns 

within paragraph. 

2. Choose ‘prototypical sense’ (= ‘kernbetekenis’) � from cluster (based on frequency and 

intuition).  

3. Determine the different “shifts” � This shows the meaning changes from ‘prototype sense’ 

to other senses (metaphor, metonymy etc.) and the sense divisions inside a sense inventory. 

4. If necessary merge/ split senses 

 

For further details on editing Cornetto refer to the Cornetto editing guidelines 

(EditingGuideline_v1.doc). 

 

3.3 Snippet Tool 
 
In addition to the existing text corpus, we use text fragments from the Internet (so-called “snippets”) 

in cases we lack a sufficient number of corpus examples for a sense. Copyright issues are avoided by 

restricting snippets to at most 155 characters that could be re-distributed, as declared in the legal 

document:  
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http://www.rechtspraak.nl/Gerechten/Rechtbanken/Alkmaar/Actualiteiten/Twee+uitspraken+in+kort+

geding+betreffende+Jaap.nl.htm  

 

The snippets are especially needed to acquire sufficient examples for word meanings that are less 

frequent. 

 

For the purpose of collecting Internet data and enriching the corpus, we have developed a so-called 

‘Snippet Tool’ which queries the API of the search engine Webcorp (www.webcorp.org.uk). Webcorp 

has the advantage that it can leverage data in a text format, as a KWIC-index and with URL-links. The 

interface comes with simple and advanced features and the searches are highly customizable. 

Unfortunately no language specific search is supported by Webcorp at the moment. In order to filter 

out examples relating to other languages then Dutch, we limit our searches to .nl domains.  

 

 

 
 

 
Webcorp – the linguistic search engine used in the Snippet Tool 

 

Another option is to choose for the data in the Open Taal project (see earlier). While the Webcorp 

option yields more data, the Open Taal project contains text which has been collected from the web in 

a directed way and has been linguistically pre-processed. After having made a selection, the 

annotators can export snippets from the Snippet Tool into the SAT. 

 

In what follows we give a short introduction on how the Snippet Tool is used illustrating the different 

steps with screenshots. The tool can be found here: http://dutchsemcor.uvt.nl/snippet/ 
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Log in screen 

 

 
 

Typing in the target word and the filter word(s) 

 

 
 

It is possible to search the whole internet (Webcorp) or a set of manually pre-processed examples 

from the web (Open Taal). Searching in Open Taal results in less noise but also in less data.  
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The annotator selects the relevant examples (highlighted with green) 

 

  
 

Clicking the “Submit selected snippets” button will export the examples into the SAT (i.e. into the 

corpus which is being annotated). 
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The selected examples are exported from the Snippet Tool 

 

 

 
 

After having logged in, the annotator chooses the corpus type option “Snippets”... 

 

 
 
...enters the lemma and receives the three imported snippets to annotate. 
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3.4 Log file and the loganalyser 
 

Each tagged sentence and every annotator action is recorded in a log file. Since every corpus fragment 

receives an ID it is possible to analyze the quality, diversity and quantity of the tagged instances. 

 

 
 
Log file DutchSemCor 

 

Data fields 

 
#: number of annotation 

Word id: identification code of the corpus example 

Word: word form 

Lemma: lemma 

PoS: Part of Speech  

Sense id: identification code of the sense as in the Cornetto LUs 

Annotator: the name of the annotator 

Usage: N= normal; F= figurative; I= Idiomatic; U= Unknown sense 

Time stamp: date and time when the annotation was made 

 

Analysis of the log file 

 

Using a link (http://ilk.uvt.nl/~mvgompel/dsclog.zip) the coordinator of the project can download the log 

file in order to run an analysis program written in java called the loganalyser.  
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Output 1 of the loganalyser: overview 

 

 
Output 2 of the loganalyser: detailed analysis 
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Output 3 of the loganalyser: time 

 

The output of a loganalyser is basically a .csv file which can be opened in any spread sheet program 

like excel or open office. Running the program on the log file produces three separate .csv files with 

slightly different information.  

 

The first overview (Output 1) is what we use the most often and which is the most useful for 

annotators: this file contains information on the annotated lemmas, the couples who annotated them, 

the weak and strong Inter-annotator Agreement (IA weak/strong) per lemma, the number of examples 

and annotations per senses, the coverage in percentage etc. Based on this overview, we can decide 

whether a lemma needs to be discussed and redone because of low IA or if some senses lacking a 

sufficient number of examples (coverage). 

 

As opposed to the first overview, the second overview contains information on the annotations per 

annotator. This way one can examine the exact number of overlapping, unique etc. annotations as well 

as the number of agree, disagree and partial agree annotations. 

 

Finally, the third overview provides useful information on the productivity of the annotators 

measuring the approximate time spent per annotation, a total since the beginning of the project, the 

total number of annotated examples per annotators and finally gives an overview of the exact time 

stamp in which the annotator has been busy annotating. With this output file we can get a more 

“humanistic” impression of the annotation process, examine habits and find ways to improve the 

quality of the annotations. 
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Evaluation of results: quantity, diversity and quality scores 

 
Based on the Log file, annotation results can be evaluated and discussed with the annotators. Apart 

from measuring the number of tagged tokens (quantity), we are also focusing on the diversity of 

examples (diversity) and on the quality of annotations (IA minimum 80%).  

 

Quantity-wise, we are aiming at 25 manually tagged tokens per sense which will be complemented 

with 75 tokens obtained by unsupervised techniques and bootstrapping. We are counting on an 

average of 3.4 senses per word (based on data in the Cornetto database) and take the 3000 most 

polysemous and most frequent words of the Dutch language (65% Nouns, 23% Verbs and 12% 

Adjectives). At the end of the three year project, we will deliver a semantically annotated Dutch 

corpus of circa 1 million tokens. 
 

The diversity score is based on syntactic and semantic patterns which will be used to filter out 

frequently recurring constructions. Text fragments with a great syntactic and semantic diversity can 

better serve machine learning for WSD purposes. For instance, we wouldn’t want to have 24 tagged 

examples of the lexical unit “lead” in the combination “lead the competition” and only one as in “lead 

the U.N.”. Our aim is to offer as much diversity (syntactic and semantic) as possible. See also (Ng, 

1997): “Recent work on intelligent example selection techniques suggest that the quality of the 

examples used for supervised learning can have a large impact on the classification accuracy of the 

induced classifier.” 

 
Finally, the IA-score is our quality measurement  aid and is to show the percentage of Inter-annotator 

Agreement. It is also very useful for the discussions. Low agreement usually means difficulties either 

in linking the right examples to the existing Cornetto senses - “lumper” vs. “splitter” - or problems 

with the sense divisions of Cornetto itself. This latter will need to be corrected by the co-ordinator of 

the annotation project. As we have said, our aim is to reach a minimum of 80% IA. 

 

4. Conclusion 

In this guideline, we have tried to give a quick introduction to the tools & methods used in the 

DutchSemCor project. Our aim was to describe the different steps of the annotation process using 

screenshots in order to visualise and explain the different functions of the tools used. We realize that 

such a practical guide cannot contain a solid theoretical background. Still it is necessary to provide 

relevant literature which we ourselves have also used in the project bridging this way the gap between 

practice and theory. Please find for this purpose a short list of books, essays and links on WSD, 

Semantic Annotation and related matters. 
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Appendix 1 – Relevant links 

 
DutchSemCor: http://www2.let.vu.nl/oz/cltl/dutchsemcor/index.html 

Cornetto: http://www2.let.vu.nl/oz/cltl/cornetto/index.html 

OntoNotes: http://www.bbn.com/ontonotes/ 

Senseval: http://www.senseval.org/ 

Semeval: http://nlp.cs.swarthmore.edu/semeval/ 

http://semeval2.fbk.eu/semeval2.php 
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Freely accessible manuals and articles on the Internet 

Sense tagging  

• fellbaum_grabowski_landes_ANLP97.pdf  

• Fellbaum_SemCorinvitedPaper.pdf 

• HumbookCorpora.pdf  

• Killgariff_and_Rosenzweig_athens.pdf  

• LREC_BasqueWN_Semcor.pdf  

• 2005-K-Meaning-PCID.doc  

• building_a_sense_tagged_corpus_with_open_306232.pdf: Semantic tagging with Open Mind 

Word Expert  

WSD  

• Kilgarriff_Senseval_1998-K-CompSL.pdf  

• WSDBOOK.zip  

• Ng_W97-0201.pdf  

• Resnik_Yarowsky_siglex97_perspective.pdf  

• Veronis_2001-lancaster-sense.pdf  

• Wilks_Stevenson_anlp97.pdf  

• Stevenson_Wilks_J01-3001.pdf  

• acl06.pdf: Word Sense and Subjectivity (Wiebe & Mihalcea) – the rol of subjectivity analysis 

in WSD  

• Using_Wikipedia_for_automatic_WSD.pdf: Wikipedia used for unsupervised WSD  
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TOOLS  

• EAMT-2006-Baroni_WebBootCat.pdf: an introduction to the tools WebBootCat and 

SketchEngine 

• Some background documents on Cornetto:  

o DutchWordnet.doc  

o EWN_General.doc  

o EditingGuideline_v1.doc  



Manual for Semantic AnnotationManual for Semantic AnnotationManual for Semantic AnnotationManual for Semantic Annotation                  

 41

 

Appendix 3 - Domain labels 

 
Domain labels in Cornetto       Domain labels in the SAT     Abreviations 

top              

 doctrines       leerstellingen   wetensch. 

 archaeology      archeologie   gesch. 

 astrology       astrologie   ster. 

 history       geschiedenis   gesch. 

  heraldry       heraldiek   gesch. 

 linguistics       taalkunde   taal. 

  grammar       grammatica  taal. 

 literature       literatuur    lit. 

  philology       filologie   lit. 

 philosophy      filosofie    fil. 

 psychology      psychologie   psy. 

  psychoanalysis      psychoanalyse  psy. 

 art       kunst    kunst 

  dance       dans   kunst 

  drawing       tekening   kunst 

   painting       schilderij  kunst 

   philately       filatelie  kunst 

  music       muziek   kunst 

  photography      fotografie   kunst 

  plastic_arts      beeldendekunsten  kunst 

   jewellery       sieraden  kunst 

   numismatics      numismatiek  kunst 

   sculpture       sculptuur  kunst 

  theatre       theater   kunst 

 religion       religie    rel. 

  mythology       mythologie  rel. 

  occultism       occultisme  rel. 

  roman_catholic      katholicisme  rel. 

  theology       theologie   rel. 

 free_time       vrijetijd    sp. 
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  play       spelen   sp. 

   betting       wedden  sp. 

   card       kaart  sp. 

   chess       schaken  sp. 

  sport       sport   sp. 

   badminton       badminton  sp. 

   baseball       baseball  sp. 

   basketball       basketbal  sp. 

   cricket       cricket  sp. 

   football       Amerikaansvoetbal sp. 

   golf       golf  sp. 

   rugby       rugby  sp. 

   soccer       voetbal  sp. 

   table_tennis      tafeltennis  sp. 

   tennis       tennis  sp. 

   volleyball       volleybal  sp. 

   cycling       fietsen  sp. 

   skating       schaatsen  sp. 

   skiing       skiën  sp. 

   hockey       hockey  sp. 

   mountaineering      alpinisme  sp. 

   rowing       roeien  sp. 

   swimming       zwemmen  sp. 

   sub       sub  sp. 

   diving       duiken  sp. 

   racing       racing  sp. 

   athletics       atletiek  sp. 

   wrestling       worstelen  sp. 

   boxing       boksen  sp. 

   fencing       schermen  sp. 

   archery       boogschieten  sp. 

   fishing       visserij  sp. 

   hunting       jacht  sp. 

   bowling       bowlen  sp. 

   showjumping      springconcours  sp. 

 applied_science      toegepastewetenschap  wetensch. 
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  agriculture       landbouw   landb. 

  alimentation      voeding   voed. 

   gastronomy      gastronomie  voed. 

  architecture      architectuur  bouwk. 

   town_planning      stedenbouw  bouwk. 

   building_industry      bouwnijverheid  bouwk. 

   furniture       meubilair  bouwk. 

  computer_science      informatica  comp. 

  engineering      techniek   tech. 

   mechanics      mechanica  tech. 

   astronautics      ruimtevaart  tech. 

   electrotechnics      electrotechniek  tech. 

   hydraulics       hydraulica  tech. 

  medicine       geneeskunde  med. 

   dentistry       tandheelkunde  med. 

   pharmacy      farmacie   med. 

   psychiatry       psychiatrie  med. 

   radiology       radiologie  med. 

   surgery       chirurgie  med. 

  veterinary       diergeneeskunde  med. 

   zootechnics      zoötechniek  med. 

 pure_science      zuiverewetenschap   wetensch. 

  astronomy       astronomie/ sterrenkunde  ster. 

   topography      topografie  ster. 

  biology       biologie   biol. 

   biochemistry      biochemie  biol. 

   ecology       ecologie  biol. 

   botany       plantkunde  biol. 

   zoology       zoölogie  biol. 

    entomology       entomologie biol. 

   anatomy       anatomie  biol. 

   physiology       fysiologie  biol. 

   genetics       genetica  biol. 

  chemistry       chemie   schei. 

  earth       geowetenschappen  geo. 

   geology       geologie  geo. 
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   meteorology      meteorologie  geo. 

   oceanography      oceanografie  geo. 

   paleontology      paleontologie  geo. 

   geography       geografie  geo. 

  mathematics      wiskunde   wisk. 

   geometry       geometrie  wisk. 

   statistics       statistieken  wisk. 

  physics       natuurkunde  nat. 

   acoustics       akoestiek  nat. 

   atomic_physic      atoomfysica  nat. 

   electricity       elektriciteit  nat. 

    electronics       elektronica nat. 

   gas       gas  nat. 

   optics       optica  nat. 

 social_science      socialewetenschappen  soc. 

  anthropology      antropologie  soc. 

   ethnology       etnologie  soc. 

    folklore       folklore soc. 

 body_care       lichaamsverzorging   lich. 

 military       militair    mil. 

 pedagogy       pedagogie   ped. 

  school       school   ped. 

  university       universiteit  ped. 

 publishing       uitgeverij    media 

 sociology       sociologie   soc. 

 telecommunication      telecommunicatie   media 

  cinema       filmkunst   media 

  post       post   media 

  radio       radio   media 

  telegraphy       telegrafie   media 

  telephony       telefonie   media 

  tv       televisie   media 

 artisanship      vakmanschap   kunst 

 commerce       commerce   handel 

 industry       industrie    ind. 

  textiles       textiel   ind. 
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 transport       vervoer    trans. 

  aeronautic       luchtvaart   trans. 

  auto       auto   trans. 

  merchant_navy      scheepvaart  trans. 

  railway       spoorwegen  trans. 

 economy       economie   ec. 

  banking       bankieren   ec. 

  book_keeping      boekhouding  ec. 

  enterprise       onderneming  ec. 

  exchange       uitwisseling  ec. 

  insurance       verzekering  ec. 

  money       geld   ec. 

  tax       belasting   ec. 

 administration      administratie   adm. 

 law       recht    jur. 

 politics       politiek    pol. 

  diplomacy       diplomatie  pol. 

 tourism       toerisme    toer. 

 fashion       mode    mode 

 sexuality       seksualiteit   sex 

 factotum       algemeen    alg. 

  number       nummer   alg. 

  color       kleur   alg. 

  time_period      tijd/periode  alg. 

  person       persoon   alg. 

  quality       kwaliteit   alg. 

  metrology       metrologie  alg. 

  state       toestand   alg. 

 

 


