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Morphology in multilingual data resources: A brief 
survey

Magda Ševčíková1

Abstract

This paper presents selected multilingual language resources that capture various aspects 
of morphology. Text corpora, dedicated lexical datasets, and typological databases 
provide insights into inflection, derivation, and, in some cases, the internal structure of 
words. With continued improvements in coverage, consistency, and compatibility, these 
resources have the potential to become a solid basis for a realistic understanding of 
morphological structures across natural languages.
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Morfologia em recursos de dados multilíngues: uma breve revisão

Resumo

Este artigo apresenta recursos linguísticos multilíngues selecionados que capturam 
vários aspectos da morfologia. Corpora de texto, conjuntos de dados lexicais dedicados e 
bancos de dados tipológicos fornecem visão sobre inflexão, derivação e, em alguns casos, 
a estrutura interna das palavras. Com melhorias contínuas em cobertura, consistência e 
compatibilidade, esses recursos têm o potencial de se tornar uma base sólida para uma 
compreensão realista das estruturas morfológicas em todas as línguas naturais.

Palavras-chave: morfologia; tipologia; segmentação; corpora; bancos de dados.

1. Introduction

In modern linguistics, the comparison of languages aims not only at revealing similarities 
and differences between the languages being studied but also to uncover universal 
features of language as a means of human communication. The number of languages 
whose structures are compared for the purpose of typological research has grown from 
dozens to hundreds and thousands over the last six decades; cf. the 30-language sample 
underlying Greenberg’s 1963 universals of grammar and the Universal Dependencies 
project (de Marneffe et al., 2021) covering more than 160 languages in its current version, 
or the typological database Grambank (Skirgård et al., 2023) providing selected features 
for nearly 2,500 languages. 

Despite these impressive advances, creating a realistic, data-driven picture of more than 
seven thousand languages spoken around the world (Eberhard et al., 2025) remains far 
from achievable. This is not only due to the majority of languages being undocumented 
but also because even for those that are documented, the information is scattered across 
various datasets. Data and annotations are often fragmented according to traditional 
linguistic sub-disciplines such as syntax, morphology, phonology, etc. In the present 
paper, I will specifically focus on phenomena traditionally classified under morphology 
in theoretical discussions and provide an overview of the linguistic data resources that 
capture them.

The paper is structured as follows. Section 2 briefly summons up the broad scope of 
morphology as a linguistic discipline and its reflection in linguistic data. The following 
sections are then restricted to datasets that cover a larger number of languages and thus 
have the potential to be used in linguistic typology. Section 3 introduces morphological 
annotation in multilingual text corpora, with examples of parallel and non-parallel data. 
Section 4 gives examples of lexical datasets that contain different types of morphological 
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information, and in Section 5 typological databases are introduced. A few concluding 
notes in Section 6 close the paper.

2. Morphology in the theoretical discussion and in language data 
resources

Morphology “deals with words, their internal structure, and how they are formed” (Aronoff; 
Fudeman, 2005, p. 2). It is traditionally subdivided into inflectional and derivational 
morphology. While inflectional morphology involves the modification of words to express 
grammatical features such as tense, number, or case, without changing the word’s 
lexical meaning, derivational morphology deals with the creation of new words by adding 
prefixes, suffixes, or other morphemes to existing words. The scope of morphology can 
also be broadened to other word-formation processes, esp. conversion, compounding, or 
blending.

Morphology is positioned between phonology, which deals with how sounds function in 
languages, and syntax, which examines how words are combined to form sentences. 
Morphology also has significant ties to semantics and pragmatics. In terms of semantics, 
morphology plays a crucial role in how meaning is encoded within words. In pragmatics, 
morphology can influence how meaning is modified in different contexts. The way words 
are formed and used can depend on social factors, registers, or discourse contexts.

Although linguistic discussions often point out that the disciplines thus defined are merely 
useful constructs that help grasp the compact linguistic reality, these debates have had 
only limited influence on the creation of linguistic data. Here, the traditional distinctions 
are projected into fundamental design decisions: The distinction between derivation 
and inflection manifests in grouping individual word forms under representative forms 
(lemmas), the separation of morphology and syntax is reflected in the delineation of 
layers in corpora with multiple types of linguistic annotation.

3. Morphology in multilingual text corpora

Text corpora are large collections of texts that document words in their natural contexts. 
Both parallel and non-parallel corpora have been used to compare morphology across 
languages. While parallel corpora such as the JHU Bible Corpus or the InterCorp project 
contain equivalent texts in two or more languages that are aligned at the sentence or 
segment level (Section 3.1), the Universal Dependencies project has developed a unified 
annotation scheme that is applied to non-parallel texts from individual languages (Section 
3.2).
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3.1 Parallel corpora

The John Hopkins University Bible Corpus contains more than four thousand translations 
of the Christian Bible in over 1,600 languages; the texts are verse-aligned. McCarthy et 
al. (2020) summarize Natural Language Processing experiments in which the Bible texts 
(typically for a specific subset of the languages covered by the corpus) were annotated 
with part-of-speech tags, dependency relations, or features monitored by the typological 
database Ethnologue (Eberhard et al., 2025). They also demonstrated the use of 
unannotated data to calculate the type-token ratio, which was interpreted as an indicator 
of morphological richness of the languages. 

Figure 1. Parallel sentences from the English and Portuguese sections of the InterCorp corpus. 
The forms of the English verb smile are annotated with modified PennTreebank part-of-speech 
tags (explained in the oval), while the corresponding Portuguese forms are assigned EAGLES 

tags (in the rectangle)

Source: Own elaboration

Biblical texts are also part of the InterCorp parallel corpus (Čermák; Rosen, 2012).2 In 
addition, the corpus also includes movie subtitles, legal texts, proceedings of the European 
Parliament, or fiction. In this corpus, Czech serves as the pivot language, meaning that 
for every text in a language other than Czech, a corresponding Czech version is available. 
However, texts can also correspond between other language pairs. The parallel corpora 
are aligned at the sentence level. The current version of InterCorp (InterCorp Release 16;3 
Rosen et al., 2023) includes parallel texts in Czech and 61 other languages. In almost 
half of the languages, texts are provided with morphological annotation, i.e. the individual 
word forms are assigned the respective dictionary forms (lemmas) and morphological 
tags. The morphological tags used in the individual language sections of InterCorp come 
from various sources, which means that they describe the part of speech and selected 
morphological categories of individual word forms (such as person, tense, mood) by using 

2 https://intercorp.korpus.cz/?lang=en 

3 https://wiki.korpus.cz/doku.php/en:cnk:intercorp:historie#release_16 

https://intercorp.korpus.cz/?lang=en
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labels from different tagsets. Figure 1 provides example sentences from the InterCorp 
Release 16, where the English section is labeled with modified PennTreebank part-of-
speech tags (Marcus et al., 1993), while Portuguese texts use EAGLES tags (EAGLES 
1996).

This diversity has been eliminated in the InterCorp Release 16ud,4 where the part-
of-speech category and morphological features are provided in the unified Universal 
Dependencies scheme; see Figure 2. On top of morphological annotation, syntactic 
annotation is provided for each sentence, following the Universal Dependencies format. 
Some more details on the morphological annotation in Universal Dependencies are given 
in the following subsection.

Figure 2. Parallel sentences from the English and Portuguese sections of the InterCorp corpus 
with the unified morphological annotation based on Universal Dependencies

Source: Own elaboration

3.2 Universal Dependencies

In its current version 2.15, the Universal Dependencies5 collection contains 269 treebanks 
in 168 languages. The selection of texts and their size vary across the individual treebanks, 
yet this collection has excellent potential for cross-linguistic comparison due to the fact 
that the treebanks are annotated with cross-linguistically consistent morphological and 
syntactic information, which in Figure 3 is displayed below and above the sentence, 
respectively. The morphological annotation of a word consists of a lemma (displayed 
in black directly below each word form in the figure), a universal part-of-speech tag (in 
blue), and a set of universal features (in red). The universal part-of-speech tag is chosen 
from a fixed list of 17 tags. Universal features further specify the lexical and grammatical 
properties of the word. If any of the 28 features, each of which has an individual repertoire 
of values, is not relevant to a given word (e.g. tense with nouns in English), its value is not 
specified.

4 https://wiki.korpus.cz/doku.php/en:cnk:intercorp:historie#release_16ud 

5 https://universaldependencies.org/ 

https://universaldependencies.org/
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Figure 3. A Portuguese sentence provided by morphological annotation (below the sentence) 
and syntactic analysis (above the sentence) according to the Universal Dependencies scheme

Source: Own elaboration

Figure 4. Morphological analyses provided by some of the resource cited

Source: Own elaboration
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4. Morphology in lexical datasets

I use “lexical datasets” as an umbrella term for data sources that, in contrast to text 
corpora just discussed, are repositories of words without contexts. Examples of lexical 
datasets are given where words are provided with inflectional features (Section 4.1), with 
information about their derivational history (Section 4.2), and with information about their 
internal structure (Section 4.3).

4.1 Inflection

The UniMorph6 database (Batsuren et al., 2022) currently provides word lists for 169 
languages and analyses them in terms of inflectional and/or derivational morphology. 
The inflectional data consist of quadruples:

•	 a lemma (cf. the first column in the example entry from the UniMorph inflectional files 
in Figure 4; e.g. the Portuguese rir),

•	 one of the inflected forms of the lemma (cf. ríramos in the second column in the 
example), 

•	 a part-of-speech category along with morphological features characterizing the 
particular inflected form (cf. third column). The features are specified by the Universal 
Morphological Feature Schema (Sylak-Glassman 2016), which is heavily based on the 
Leipzig Glossing Rules (Comrie et al., 2008). The features are separated from the part-
of-speech value if an inflectional affix is identified in the word form, as with ríramos, 
but not with riso.

•	 morphological segmentation of the particular word form (fourth column); in 
Portuguese and English, a so-called canonical segmentation is provided, where the 
affix (in this case, inflectional) is separated and the remaining string (root or stem) 
is replaced by the citation form of the word form analyzed (e.g. rir|íramos; cf. Kann 
et al., 2016). In German, in contrast, the verb form is cut into two substrings without 
replacing the actual string (beschreib) by an infinitive (beschreiben ‘to describe’). This 
column is not used with words without overt inflectional markers.

4.2 Derivation

Derivational analysis is provided for 30 languages in UniMorph 4.0. It differs from the 
inflectional data produced by this project in several respects. While the inflectional files 
contain both lemmas and inflected forms, the derivational section is limited to lemmas. 
As illustrated in Figure 4, the derivational analysis consists of four pieces of information:

6 https://unimorph.github.io/ 

https://unimorph.github.io/


Estudos Linguísticos (São Paulo. 1978), v. 54, n. 1, p. 169-184, abr. 2025 176

•	 the lemma of the word is listed in the first column that is assumed to enter into 
derivation to form the word in the second column (cf. the verb rir as the motivating 
word for the derived adjective riável in the Portuguese example in Figure 4),

•	 the part-of-speech category of the input and output words is provided in the third 
column (cf. V:ADJ related to the above example pair), 

•	 the derivational affix that is assumed to attach to the predecessor to form the 
derivative is listed in the fourth column.

Some of the analyses provided may be conceived of as inconsistencies; cf. the English 
examples in Figure 4, where the adverb decentrally is formed by a prefix from centrally, 
while subcentrally by a suffix from subcentral. In the derivational data from German, two 
immediate predecessors are listed for the German verb dezentralisieren ‘to decentralize’. 

The Universal Derivations7 project is another attempt to describe derivational morphology 
across languages in a unified manner. This resource, which currently covers 21 languages, 
was created by harmonizing available resources into a unified scheme. According to this 
scheme, each derivative is linked to its motivating word. By connecting these pairs, a 
rooted tree structure is formed, with the root node being an unmotivated word. Other 
words sharing the same root are then organized around it according to increasing 
morphological complexity; see Figure 5. Nevertheless, the size of the trees and the data 
for individual languages vary significantly due to the different design decisions made 
by the original resources, such as limitations to particular part-of-speech categories or 
to particular types of derivatives (cf. Kyjánek et al., 2020, also for the references to the 
original datasets). 

It should be noted that while the inflectional analysis – often more generally referred 
to as morphological analysis – in corpora and lexical datasets (cf. Section 3 and 4.1, 
respectively) commonly involves specification of inflectional meanings, such as number 
and tense, semantic aspects are not addressed in the derivational data of UniMorph or 
in Universal Derivations. This is related to the fact that the cross-linguistic discussion 
of meanings in derivation has only recently been initiated by Bagasheva’s (2017) pilot 
proposal, which was utilized by Körtvélyessy et al., (2020) in their pioneering project on 
derivational networks.

4.3 Morphological segmentation

Morphological segmentation is understood here as the task of breaking down words 
into sequences of minimal meaning-bearing units (morphemes), such as roots, prefixes, 
and suffixes. The delimitation of final inflections and derivational affixes, which has been 

7 https://ufal.mff.cuni.cz/universal-derivations 

https://ufal.mff.cuni.cz/universal-derivations
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described as part of the analyses provided by the UniMorph database, can be viewed as 
a partial segmentation while other resources aim at identifying all morphemes within 
a word’s structure (complete segmentation). Figure 4, which contains examples from 
the resources that are briefly compared in this section, illustrate some of the differences 
between the existing approaches.

As described above, UniMorph analyses inflection and derivation of each language 
separately and according to different principles. In the inflection analysis, an inflectional 
marker is identified; if not available, no segmentation is carried out. The segmentation 
complies with the principles of canonical segmentation, where the non-affixal part (root 
or stem) is replaced by the complete citation form of the word. Derivational analysis 
attempts to identify solely the morpheme by which a given word may have been formed 
from a word with a simpler morphological structure. As exemplified above, though, the 
segmentations are not always consistent within specific languages and across them. 

A similar approach to the segmentation of derivatives (and other complex words) was 
applied by the 1990s project CELEX, which is a forerunner in the field of morphological 
data (Baayen et al., 1995) and besides English and German (with examples in Figure 4) it 
covers also Dutch. The resource identifies, in derivatives, the morpheme that is assumed 
to have been added last (i.e. -ism in collaborationism) while compounds are decomposed 
into individual components (Umgang+s+Sprache). On top of that, complete segmentation 
is also provided, i.e. all morphemes in the structure of the word are identified. This 
second analysis complies with the principles of canonical segmentation (cf. ate instead 
of at in collaborationism; geh instead of gang and sprech instead of sprach in the German 
compound Umgangssprache ‘colloquial language’), though some cases deviate from this 
pattern (cf. womenfolk, in which women is not replaced by woman). 

Complete segmentation adhering to the canonical principles is also provided in MorphoLex,8 
which is available for English and French (Sanchéz-Gutiérrez et al., 2018, Mailhot et al., 
2020). The MorphoLex example in Figure 4 documents that the final inflection is omitted 
in the analysis.

In the Universal Segmentations9 project (Žabokrtský et al., 2022), a unified annotation 
scheme for morphological segmentation has been proposed. Words are completely 
segmented into substrings (morphs), that are not replaced by citation forms. Each morph 
is classified as prefix, root, or suffix (cf. Figure 4). Segmented data for 32 languages were 
published in the first version of this resource.

8 https://github.com/hugomailhot/MorphoLex-en, https://github.com/hugomailhot/morpholex-fr 

9 https://ufal.mff.cuni.cz/universal-segmentations 

https://github.com/hugomailhot/MorphoLex-en
https://github.com/hugomailhot/morpholex-fr
https://ufal.mff.cuni.cz/universal-segmentations
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While none of the previously mentioned sources providing complete segmentation have 
identified the meanings of morphemes, there are projects that have undertaken this 
challenging task for individual languages or, so far, rather modest multilingual collections. 
It is worth noting that these are projects where annotation at the level of morphemes is 
part of a multi-level analysis going up to the level of syntactic relations: Corpus Kadiwéu10 
(Galves et al., 2017, Sandalo; Galves 2023), the Universal Dependencies treebank for 
Beja (Kahane et al., 2021), and Guillaume et al., (2024) proposing annotation guidelines 
for morpheme-level analysis in Universal Dependencies treebanks and implementing 
this annotation in three languages. The morphological segmentation of the word form 
idinaGataGatinigi (meaning ‘we hid in’) from Corpus Kadiwéu is provided in Figure 4 for the 
sake of comparison.

Moreover, these pioneering projects also pave the way for connecting information about 
the internal structure of words with analysis at the level of words and sentences, thus 
escaping the separation that we currently see in linguistic data sources.

Figure 5. Graphs from the Universal Derivations database modelling derivations in Czech 
(DeriNet), German (DErivBase), Latin (Word Formation Latin), Spanish (DeriNet.ES), French 
(Démonette), English (English WordNet), Farsí (DeriNet.FA), Polish (Polish Word-Formation 

Network), Estonia, (EstWordNet), Portuguese (NomLex-PT), and Finnish (FinnWordNet)

Source: Own elaboration

10 https://www.tycho.iel.unicamp.br/viewer/C12 

https://ufal.mff.cuni.cz/~vidra/derinet/web-image/evaluate.png
https://www.tycho.iel.unicamp.br/viewer/C12
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Figure 6. Examples of features and language-specific values from the typological databases 
WALS and Grambank

Source: Own elaboration

5. Typological databases

Typological databases differ from the resources described so far in that they do not 
contain authentic language material (words and sentences), but they gather structural 
characteristics extracted from available reference books and other sources for up to 
thousands of languages. The information in these databases takes the form of metadata 
on the phonological, morphological, syntactic, and lexical features of individual languages. 

Of 192 structural features listed in the World Atlas of Language Structures (WALS; Dryer; 
Haspelmath, 2013),11 twelve are classified as morphological, another 29 as describing 
nominal categories, and 17 reporting on verbal categories. All these features are related 
to inflectional morphology, while derivation is not considered. 

The more recent Grambank12 database (Skirgård et al., 2023) draws on WALS, but differs 
from it in the inclusion of both inflection and derivation, and also differs in other aspects, 
including the formulation of features, as illustrated in Figure 6.

As the typological databases do not list all features for every language, the prediction 
of missing entries has become one of the tasks in the emerging field of computational 
typology. It has been addressed by using various natural language processing techniques 

11 https://wals.info/

12 https://grambank.clld.org/
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(for summary, cf. Ponti et al., 2019) and became the topic of the 2020 shared task 
organized by the Association for Computational Linguistics Special Interest Group on 
Typology (SIGTYP 2020 Shared Task; Bjerva et al., 2020).

Apart from the broad-scope typological resources, dedicated databases have been 
compiled, such as the Atlas of Pidgin and Creole Language Structures Online (APiCS, 
Michaelis et al., 2013).13 

Platforms for sharing typological data have been developed, such as the AUTOTYP 
(Bickel; Nichols 2002)14 or URIEL (Litell et al., 2017)15 meta-databases and, more recently, 
the CLDF initiative, which additionally calls for data integration through language codes 
and concepts (Forkel et al., 2018).16

6. Concluding remarks

The present paper has provided a selective survey of what information about the 
morphology of natural languages is captured in existing linguistic resources. Since viewed 
from the perspective of the potential use of these data for language comparison and 
linguistic typology, I concentrated – apart from a few noteworthy exceptions – on sources 
covering multiple languages. Existing multilingual resources, into which significant effort 
has been invested in the recent decades, essentially provide data on all aspects of word 
structure that are included when defining the scope of morphology as a linguistic sub-
discipline. Text corpora document the use of individual inflectional forms in sentence 
contexts. The available lexical datasets contain information on inflectional morphology, 
derivational morphology, and the internal structure of words.

A closer look at the selected resources revealed that, regardless of the number of 
languages covered, maintaining consistent annotation is a significant challenge. When 
comparing the resources, it became clear that although they aim to address the same 
phenomenon, the analyses are often based on different principles.

Efforts aimed at improving the internal consistency of the different types of morphological 
resources and expanding their coverage, as well as ensuring their mutual compatibility 
and combinability, and, last but not least, linking these resources with those containing 
other types of linguistic annotations (such as lexical and semantic), could considerably 
enhance their exploitability for comparative and typological studies.

13 https://apics-online.info/

14 https://www.autotyp.uzh.ch/

15 http://www.cs.cmu.edu/~dmortens/projects/7_project/

16 https://cldf.clld.org/
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