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The fourth version of the Database of Cross-Linguistic Colexifications
( ) was published last year. Now, we launched the accompanying web
application that presents the data for interactive inspection and exploration. The study
presents the application in brief and discusses also the development of cross-linguistic
colexification databases in the future.

1 Introduction

It has been more than 10 years ago that the first version of the Database of Cross-
Linguistic Colexifications (CLICS) was published (List et al. 2014). Based on the notion
of colexification by Francois (2008), a cover term for polysemy and homonymy, referring
to multiple senses expressed by identical word forms in one and the same language,
CLICS extracted colexification data from wordlist collections, such as the
Intercontinental Dictionary Series (Key and Comrie 2016) and presented the data in the
form of a web application that could be interactively browsed by interested users (Mayer
et al. 2014). With the publication of CLICS* (Tjuka et al. 2025), the database has had
four big installments now, after major updates were made in 2018 (List et al. 2018) and
2020 (Rzymski et al. 2020). CLICS* was initially only published as a dataset, without an
accompanying web application. This application has now been finalized in the form of a
CLLD application (Forkel 2014) that replaces the previous CLICS® database
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2 Background

The first version of CLICS was mainly based on a single dataset — the Intercontinental
Dictionary Series, later published in Key and Comrie (2016). Since CLICS?, CLICS has
been based on the aggregation of several datasets which were unified by converting the
original data into the formats suggested by the Cross-Linguistic Data Formats (CLDF)
initiative (Forkel et al. 2018). This meant specifically that the translational equivalents
that were used in the questionnaires of individual comparative wordlists were mapped to
Concepticon concept sets (List et al. 2025), in order to identify concepts recurring across
different datasets, and that the language varieties were linked to Glottolog
(Hammarstrom et al. 2026) in order to obtain standardized access to additional metadata
on individual languages (their families, geographic coordinates, etc.). While CLICS3
enhanced the aggregation procedure from individual CLDF representations of
individual datasets, the fourth installment of CLICS (Tjuka et al. 2025) introduced not
only new datasets, but also several novel ideas regarding the handling and analysis of
colexification data.

These innvotations include (1) a novel handling of concept relations, by which broad
concepts that cover multiple senses, like , were represented in
separated form, allowing to compare them directly with the colexified concepts
and in separation; (2) a more rigid selection of eligible language varieties and
concepts, restricting the selection of language varieties to those exceeding a certain
number of basic concepts; (3) the exclusion of datasets where phonetic transcriptions are
lacking, following the practice established in the second installment of the Lexibank
repository (Blum et al. 2025), and (4) a more principled representation of colexifications
in line with the possibilities offered by CLDF.

Taken together, these modifications make CLICS# into a database that crucially
differs from previous versions of CLICS. Similar to Lexibank?, where we decided to
exclude datasets where phonetic transcriptions are lacking or cannot be standardized,
CLICS* is now entirely built from data available in phonetic transcriptions. While
phonetic transcriptions are not necessarily essential for the computation of
colexification data, they may turn out to be crucial for additional colexification studies
going beyond the level of full colexifications, taking partial colexifications in different
versions into account (List 2023; Norcliffe and Majid 2024; Tjuka and List 2024,
Bocklage et al. 2024; Urban 2011).

Our decision to split certain concepts into two separate concepts can be seen as an
important step to cope with the problems introduced by the aggregation procedure
underlying CLICS since the publication of its second version. The inspiration for this
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modification goes back to the publication of the Lexibank repository, where we
treated certain frequently recurring colexifications as features that could be compared
across languages (List, Hill, and Forkel 2022). In CLICS? and CLICS?3, the concepts
ARM and HAND would have been represented by three separate concepts — depending
on the underlying dataset —, namely ARM, HAND, and ARM OR HAND. Since datasets
in which ARM OR HAND can be found in the questionnaire typically do not have
separate entries for ARM and HAND, respectively, this meant that the colexification
between ARM and HAND was never measured for those datasets in which only ARM
OR HAND occurred as a single concept. By separating these entries as transparently as
possible, CLICS* now provides more realistic colexification counts for several concepts
that are frequently colexified in the languages of the world.

As a final improvement, the representation of all computed colexifications in CLDF
now allows for a much more fine-grained analysis of individual colexification patterns.
Thus, while the network representation underlying earlier CLICS versions only
provided “positive information” by drawing a link between concepts where
colexifications had been observed, the new data representation also allows us to take
“negative information” (the number of cases where no colexifications are attested) as
well as missing information (the cases where concepts are missing) into account. As a
result, we can infer much more detailed information from CLICS#4 than from its
predecessors (Snee and List 2026).
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Figure 1: Colexifications involving DUST.
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3 CLLD Application

While our initial focus for the creation of CLICS* was the improvement of the data
underlying CLICS, we were aware that the CLLD application that had been available
since the publication of CLICS? was an integral aspect of the database, given that it
allows users to browse the colexifications in an interactive manner. The gap is now
closed with the publication of the new CLLD application (Tjuka et al. 2026) that offers
users the possibility to query the colexifications for individual concepts, as shown for
the colexifications attested for the concept DUST in Figure 1. (see

)- The individual forms in which a given colexification
is attested can also be queried directly through the web application (see
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Figure 2: Network representation of a a subgraph of CLICS# with the central concept DUST.

In addition, a network representation in which all concepts involved in an Infomap
community (Rosvall and Bergstrom 2008), provided as part of the CLDF representation
of the data, allows for the interactive inspection of colexification networks, using a
visualization that shows the geographic locations of the languages in which particular
colexifications occur (see Mayer et al. 2014 for details), as illustrated in Figure 2.

While these features were also available in earlier versions of CLICS, an advantage of
our attempts to increase not only the data in quantity but also improve their quality can
be found in the handling of the references that now consistently link to the original
datasets, presenting them with unified citations that make it easy to go back to the
original sources and check how much they were modified when aggregating them in
CLICS*. As can be seen from Figure 3, CLICS* now provides not only DOIs to original
datasets on Zenodo, but also offers basic statistics, information on the concept lists, and
references for the original data.
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Datasets
Showing 1 to 95 of 95 entries u
Doi 4 Name # varieties  # concepts Concept list Source citation
CLDF Dataset derived from 8 205 o gs Kessler-2001-200 Kessler, B. (2001): The Significance of Wordlists.
Kessler's "Significance of CSLI: Stanford.
Wordlists" from 2001
CLDF dataset derived from 179 373 @& Bowern-2021-207a Bowern, Claire, Patience Epps, Jane Hill, and Patrick
Bowern et al's "Hunter - o s Bowern-2021-342b McConvell. Hunter - Gatherer Language Database.
Gatherer Language « ¢ Bowern-2021-203c https://huntergatherer.la.utexas.edu/ Accessed
Database" from 2021 2021-04-27.
Figure 3: Reference handling of original data in CLICS*.
4 Future of CLICS

In the team that was responsible for the launch of CLICS%, we have been discussing the
future of CLICS for a long time now. We decided that the application in the current
form, based on a dataset and a CLLD application that offers a particular view on the
data, won’t be further updated in the future. Our experience from the past shows that it
becomes more and more difficult to manage the numerous parameters that go into the
creation of CLICS. Since each parameter we decide for can also be seen as an arbitrary
decision that we make, which may conflict with individual research interests of
individual users, it seems that it will be more important to reduce further updates of
CLICS to some core features. These may include the aggregation of new datasets in a
unified CLDF repository, as we have been doing with CLICS4, along with the creation
of basic code that would allow users to compute colexifications in different forms and
inspect them in their own work.

A web application like the CLLD application representing parts of CLICS* now will
always offer a reduced view of the original data. With growing degrees of
standardization, the possibilities to analyze data in different ways increase further. As a
result, it will become more difficult to present the data in a way that reconciles
individual use cases. With the introduction of algorithms that compute partial
colexifications in various ways (List 2023; Blum et al. 2025), the possibilities of
analyzing CLICS data in individual ways increase even further. Instead of investing our
efforts into improving the web application, it seems therefore better to improve the ways
in which individual analyses of the data can be shared in consistent ways. While we have
not found sufficient solutions in this regard, we hope that future analyses will help us to
establish good enough practices that allow users with different computational expertise
to inspect and use CLICS data in their work.
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5 Concluding Remarks

With the publication of CLICS*4 as a CLLD application, we consider the fourth
installment of CLICS as a final step. At the moment, we can't say whether there will be a
fifth version., but we see great potential for various novel colexification analyses to
emerge in the near future. Given that the complexity of handling colexification data has
increased lately, we see a particular challenge in the consistent and transparent handling
of analyses applied to colexification data.
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