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“The formation of a new lexeme by adjoining two or more lexemes” (Bauer, 2003)

vZdy + zeleny — vZdyzeleny
always.ADV  green.ADJ  evergreen.ADJ
e the two or more input lexemes are “parents” or “parent words”
This paper focuses on:

e Czech, where compounding is underresearched computationally
e graphical words only:

o strings of graphical symbols unbroken by whitespace or special characters
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krv-o-tok — krev tok
bloodflow.NOU blood.NOU flow.NOU

modr-o-oky — modry oko
blue-eyed.NOU blue.NOU eye.NOU

ps-o-vod — pes vést
dog handler.NOU dog.NOU lead.VERB

holekchtivy — chtivy holka (holek = gen. pl.)
wanting girls.ADJ wanting.ADJ girl.NOU

dvaapllety — dvé a pul léto
two-and-a-half-year-old.ADJ  two.NUM and.CONJ half.NUM year.ADJ

soci-o-logie — -soci- -log-
sociology.NOU  -soci-.NEOCON -log-.NEOCON

tetrachlorethylen — -tetra- chlor ethylen
tetrachlorethylene.NOU  -tetra-.NEOCON chlorine.NOU ethylene.NOU
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Authors Language Task Performance
Krotova et al. (2020) German Splitting Acc: 96%
Hellwig and Nehrdich (2018) Sanskrit Splitting Acc: 96%
Clouet and Daille (2014) English Finding split-points  F1: 80%
Clouet and Daille (2014) Russian Finding split-points  F1: 63%
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Data set: Manually annotated data

e 1,447 manually annotated compounds (by us)
e extracted from DeriNet
e 30/10/10 split (1,158/145/144; training/testing/validation)
ryb-o-lov — ryba lov
fishery.NoU  fish.NOU hunt.NOU
Synthetic data
e 280,000 compounds synthesized using lexemes from DeriNet

e Used only for Czech Compound Splitter training
Adjective 1 + -0- + Adjective 2 -+ Compound Adjective
dilezity + -0- + neomylny — duleZitoneomylny
important.ADJ + -o- + infallible.ADJ — *important-infallible.ADJ
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Metrics:

e Accuracy: Ratio of correct predictions vs. incorrect predictions
o Applicable to both compound splitting and identification
o Within splitting, a prediction is correct iff all parents are correct (unless stated
otherwise)
e Root accuracy: Ratio of predicted parents within the correct derivational
family
o Only applicable to compound splitting
o Checked using DeriNet
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e Baseline solution

o Naive explicit solution contextualizing the other two
o Limited to compound splitting
o Returns two parents
o Requires a lexicon
e IML()-based heuristic algorithm
o Explicit solution based on a phonological similarity function (/ML())
o Also limited to compound splitting
o Returns two parents
o Requires a lexicon
e Czech Compound Splitter
o Deep learning solution
o Performs both compound identification and splitting
o Returns any number of parents

o Does not require a lexicon o/18
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The IML()-based heuristic algorithm tests all word-pairs ((lexeme;, lexemey)) from
the lexicon that satisfy a heuristic filter that discards all obviously wrong word-pairs.

e otherwise, 800, 0002 = 6.4 x 10! operations
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Czech Compound Splitter 2

The all-in-one Czech compound handling tool

Czech Compounds Splitter's typical errors in compound splitting:

Compound CCS splitting  Correct splitting
dlouhoho¥ici  dlouhohoFici  dlouho hofici

CCS returns the original string, performing no splitting.

osmiramenny osm ramenny  0Sm rameno
CCS returns a non-existing derivative of an existing word.

bilo¢erny bilo &erny bily &erny
CCS includes the interfix in one of the parents.
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Results

How the approaches ended up performing

Compound identification:
e Performed only by Czech Compound Splitter
e Evaluated on 144 compounds and 141 non-compounds
(no information rate: 50.5%)
e Accuracy: 92%

Compound splitting:
Ist parent 2nd parent Overall Overall root

Method accuracy accuracy accuracy accuracy
Baseline 22% 42% 11% 16%
IML() 42% 66% 24% 39%

ccs 61% 66% 54% 61%
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Conclusion

e We have made the first attempt into the automatic splitting and identification
of Czech compound words.
e We have developed three tools:
o a naive baseline solution,
o a heuristic algorithm based on IML(), a custom phonological similarity function
o Czech Compound Splitter, a deep learning solution
e Czech Compound Splitter turns out to be the best solution, in terms of both
performance and practicality.
e It has achieved an accuracy of 54% in compound splitting and an accuracy of
92% in compound splitting.
e Furthermore, it can also find the single derivational parent of a given Czech
word, if it's not a compound.
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