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Abstract. This paper presents two new features that help with wordnet
management and presentation in DEBVisDic. The first is the new interface to gather user feedback about errors in wordnet and streamlined
management of revisions approval and possible updates to the wordnet
database. The second feature is the new visualization interface, providing
both textual and graphical representation of wordnet data, with emphasis
on user-friendly and responsive design. New visualization interface will
be included in the DEBVisDic editor and also published as a stand-alone
web application.
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Introduction

Projects to build a large ontology or semantic network usually do not include
capacities needed for long-term management and updates. Although there are
various automatic ontology consistency checkers [1,2,3], manual reviews are
always the most reliable method for database fixes and updates. However the
process is time consuming and cannot be completely finished by a small group
of linguists. General audience often discovers mistakes in the published version,
it is thus very useful to take user feedback into consideration.
In the following text, we present a new interface for error checking and
reporting in wordnets. The interface is developed with the idea of crowdsourcing
by wide public which should speed up the process of errors disovery and
correction. The tool is developed withing the DEB (Dictionary Editor and
Browser [4,5]) framework and connected to the backend database of DEBVisDic
used for developing a number of national wordnets.
For users, simple and user-friendly method for discovering wordnet data
is an important aspect. After reviewing existing visualization tools, we have
decided to develop new text and graph based interface within the DEBVisDic
tool, which we believe offers a best solution to combined user needs in the
network exploration process.
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Wordnet Development and Issues

Issues in wordnet may be divided to two main categories:
– surface errors – issues with synset description, e.g. spelling errors in literals
or definitions,
– structural errors – issues with semantic relations, appropriate literal selection,
varying subtrees depth and granularity, or orphaned synsets.
Two general methodologies defined during the EuroWordNet project [6] are
usually used to build new wordnets:
– Expand model – with this approach, Princeton WordNet (or its part) is
translated to a new language, keeping the semantic relations mostly
intact. Some projects translated the synsets semi-automatically, which may
introduce surface errors if the results are not verified properly.
– Merge model – new wordnet is created either from scratch, or based on
existing dictionary, which does not contain semantic relations and entries
are not grouped to synsets. Wordnets utilizing this method contain more
structural errors.
Many of the errors may be prevented during the wordnet development
phase. Important part is to design and follow detailed guidelines [7,2]. Software
tools may help significantly. Wordnet editing software should check for a range
of errors, from spellchecking to semantic relations completeness [8]. Some
projects also use periodical heuristic testing to check recently added or updated
synsets [9].
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Crowdsourcing in Linguistics

In linguistics and NLP research, crowdsourcing is usually used to manually
annotate large datasets with semantic or syntactic information [10], word sense
disambiguation [11], or to evaluate the results of automatic tools [12], but may
even help to detect epidemics outbreak [13].
The results of crowdsourcing experiments in NLP research were evaluated
multiple times, concluding that combining annotation by several "unskilled"
annotators may result in cheaper and faster annotation. Study by [14] concluded
that on average 4 non-expert annotations achieve the equivalent inter-annotator
agreement as a single expert. Another experiment [15] evaluated machine
translation using crowdsourcing and concluded that combination of many nonexpert evaluations provides equivalent quality as experts.
In the field of lexicography, Wiktionary,1 a sister project of Wikipedia, is one
of the most prominent crowdsourced resource. The goal of Wiktionary is to
create a freely available “dictionary of all words in all languages” [16] edited by
volunteers. Several analysis [17,18,19] found Wiktionary to be a useful linguistic
resource, however, entry quality varies from well-crafted to unreliable.
1

http://www.wiktionary.org/
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Fig. 1. User feedback form to provide synset data suggestions.
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Crowdsourcing Tool and Review Process

Czech WordNet (CzWN) was published as a part of the EuroWordNet and
Balkanet projects [6,20] and since then CzWN was mostly just maintained.
However, there are several versions with various amount of edits, together
with version semi-automatically extended using English-Czech translation
dictionary [21]. NLP Centre (the CzWN developer) is currently running a
project to integrate all updates to Czech WordNet and publish new Open Czech
WordNet linked to Collaborative Interlingual Index [22].
Czech WordNet was developed using the expand model, translating the
English wordnet synsets. Most notable example of errors caused by this approach
are the synsets containing words that are not exactly synonyms, or only rare in
the Czech language, but present in the Czech WordNet because of the translation
from English. For example, the English synset cabriolet:1, cab:2 has the equivalent
Czech synset kabriolet:2, dvoukolový jednospřežní povoz:1, koňská drožka:1 (cabriolet,
two-wheeled one horse cart, horse-drawn carriage). Although the translation is
correct, this sense of kabriolet in Czech is very archaic, in current language the
only sense used in spoken language is the convertible car. Another problem is
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Fig. 2. Administrator view of suggested changes.

the inclusion of multiword expressions in the synset, which may be justified in
some cases, but these are not fixed lexical units in the Czech language.
However, during the integration we will not have enough resources and
lexicographers to check all synsets and relations in the Czech WordNet. We have
developed new software tool that allows any wordnet user to report issues they
spot in the data. Although we are testing the tool on the Czech WordNet, it
is language-independent and available for all wordnets developed using the
DEBVisDic editor.
The tool is not directly integrated into DEBVisDic editor, but rather uses the
DEBVisDic server API to access wordnet data. On the other hand, all available
synset representation (editor, simplified browser, API call) will enable users to
easily move to the error reporting application. Users are presented with the data
from the synset they were browsing and may update any data value – change
existing value, add a new one if some part of synset is missing, or remove an
unwanted value. See Figure 1 for an example of the user feedback form. Updates
are stored in a separate database as suggestions. Each value (e.g. gloss or relation)
is stored as a single suggestion.
Any member of the editing team with access permissions to the given
wordnet may browse all user suggestions (or filter them by reporting user,
information type, or review status). The editor may approve or reject any
single suggestion, or approve/reject all suggestions for any synset at once. Of
course, it is also possible to approve/reject all suggestions based on the selected
filter. Before deciding, the editor may compare user feedback with previously
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Fig. 3. DEBVisDic synset information in the text mode.

approved or rejected updates for the selected synset. See Figure 2 for preview of
editor’s interface.
All approved suggestions are immediately transferred to the development
version of the wordnet database and presented to users. When a user’s feeedback
is rejected by the editor, the information is kept in the database and future users
trying to suggest the same update are notified about the previous refusal.

5

New DEBVisDic Visualization Interface

The goal of the new DEBVisDic wordnet interface is to facilitate visualization of
wordnets in both textual and graphical forms to the widest possible audience.
The tool aims to provide access to wordnets in a platform independent way so
that user is not bound to use only e.g. desktop computer or a mobile phone
to access the network data. This was achieved by developing the tool as a
web application which allows user to utilize it on any device that is equipped
by a web browser. For good usability on any device, the tool needs to be
responsive and to adapt itself to any reasonable size of a user’s screen. The
responsive design goes in hand with the other goal of the tool which is a visually
appealing and modern style. This is essential when using the application for
educational purposes as wordnets offer a rich basis for language trainings of both
children and adults considering the correspondence of the semantic network
structure with the presumed human brain organization. Another goal achieved
by developing the tool as a web application was its broad accessibility. With the
only requirement of having a web browser installed, the tool can be accessed on
almost any device and there is no need for complicate preparation of e.g. school
computers for the usage in classes.
From the technical point of view, the new DEBVisDic interface is an HTML
document partly generated on the client side by JavaScript according to the data
sent by the server in the JSON format. The look of the document is defined by
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Fig. 4. Graph representation of synset relations in DEBVisDic.

CSS, the content being a result of what was sent by the server. The server sends
synsets which contain a searched word or have an ID identical to the one that
was requested by the client. The server response contains all the synsets that
comply with the searched term and the interface displays by default the first one
that was in data and the rest is offered to the user to choose in a sidebar menu
on the left (or on the top if the screen is too small for the sidebar). The right (or
bottom) part of the page then contains either textual or graph representation of
the presented synset. The two views can be switched by two buttons on the top
of the sidebar.
In the text mode, the interface displays all available information i.e. the
synonymic set contained in the synset (the literals), the hypero-hyponymic path
leading to the synset and last but not least the synset semantic relations. These
are displayed as a column for each relation with the connected synsets. See
Figure 3 for an example of the synset information in text mode.
The graph mode is an alternative representation of relations to which the
synset belongs. The central node of the graph is the displayed synset with edges
leading to its literals and then to nodes representing all connected semantic
relations. An example of the graph-based synset visualization can be found in
Figure 4.
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Conclusion

We have presented a new tool for crowdsourcing reporting of wordnet errors.
The process workflow takes into account all the needed phases of lexical
database updates and enhancement. After thorough public testing with the
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Czech Wordnet, we plan to release the tool for all wordnets developed within
the DEB platform.
To present wordnet data in a visually attractive and understandable way for
users, we have developed new DEBVisDic Visualization Interface providing both
textual and graphic mode for synset preview. This interface is both integrated
with the DEBVisDic editor, and as a standalone web application.
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