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Introduction



Basic Notions

• a morpheme – the smallest unit of language that has a meaning
• play+er+s

• basic building blocks in various inflection and word-formation processes
• types of morphemes

• a root morpheme conveys lexical meaning
• prefixes
• suffixes (incl. endings)
• interfixes (in compounds)

• allomorphy: a morpheme possibly expressed with multiple different morphs
• sheep vs. shep (in shepherd)

• homonymy possible
• bear+s
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Motivation for Harmonization Efforts

• morpheme is a central linguistic notion, but – surprisingly – not properly substantiated
in modern NLP

• there are various data resources that are directly or indirectly related to morphological
segmentation

• but different annotation schemes applied in different resources
• very difficult to perform e.g. multilingual/crosslingual experiments
• our goal: provide morphosegmentation datasets for various languages in one format
• inspiration: the success story of Universal Dependencies
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Diversity of Existing Resources



Overview of Resources Included in Our Study
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Selection of Lexical Material

• lemmas or word forms?
• how many?
• distribution across POS categories?
• lists from pre-existent lexicons, or corpus based frequency lists?
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Nature of Segments: Morphs, Morphemes, or Both

• morphs: mostly delimited as contiguous sequences of characters
• morphemes – 3 different solutions:

1. using a canonically selected representative allomorph
2. referring to the citation form of the base word
3. a fully abstract unit, without mentioning any form (e.g. PL)

• possibly hierarchical segmentation
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Overview of Resources Included in Our Study
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Our Harmonized Scheme and the
Resulting Collection



Basic Design Choices

• segmentation to morphs considered as primary
• a simplifying assumption: words fully decomposable into morphs (without overlaps)
• unified POS values
• a simple line-oriented file format
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Resource-Specific Conversion Issues

Examples:
• aligning morphs and morphemes
• making partial segmentation (more) complete
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Conversion Examples
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Resulting Collection

• divided into two parts two parts
• public edition – 13 harmonized resources whose original licenses were free enough

• available in the LINDAT/CLARIAH-CZ repository
• internal edition – 4 more resources which we are not allowed to distribute further due to

license limitations
• however, we published the conversion scripts

• altogether 47 datasets for 32 different languages
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Statistical Properties

Distribution of Mean Mean unit Mean
morphs per unit [%] morphs length morph

Resource name Size 1 2 3 4+ per unit [char] len [char]
deu-DerivBaseDE 61 kL 36 59 4 0 1.7 11.2 6.6
deu-MorphoChallenge 3 kL 4 27 42 27 3.0 10.5 3.5
deu-MorphyNet 29 kL 0 100 0 0 2.0 10.6 5.1
eng-CELEX 44 kL 30 51 16 3 1.9 8.6 4.5
eng-MorphoChallenge 3 kL 16 49 27 9 2.3 8.4 3.7
eng-MorphoLex 69 kW 21 45 27 7 2.2 8.3 3.8
eng-MorphyNet 292 kL 0 100 0 0 2.0 10.7 5.1
fra-Démonette 63 kL 46 80 3 0 1.7 9.9 5.9
fra-Échantinom 5 kL 53 40 6 1 1.5 7.8 5.1
fra-MorphoLex 16 kW 43 44 12 1 1.7 8.2 4.7
fra-MorphyNet 363 kL 0 100 0 0 2.0 10.7 5.1
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Conclusions



Our Contribution

• we surveyed 17 existing data resources relevant for morphological segmentation, and
identified similarities and differences

• we designed a common annotation scheme
• we converted the resources into the scheme
• we released a subset of the harmonized resources publicly
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Future work

• if multiple resources available for the same language, to merge them
• to include more resources
• to include also resources which deal with segmentation only very indirectly, such as

UniMorph
• to start developing multilingual segmentation tools
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Thank you!

If interested in Universal Segmentations, please have a look at

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

where you will find
• a link to the UniSegments 1.0 data on Lindat/CLARIAH-CZ
• a comprehensive technical report
• future publications and presentations related to UniSegments
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