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Lemmatization

cels cell

cela celu
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Previous work:

“sentence context helps to lemmatize
ambiguous and unseen words”



Ambiguous words: celu

Lemma could be:

A. cels (road). NOUN, sing., ACC
B. celis (knee). NOUN, plur., DAT
C. celt (to Iift):VERB, 1st p., sing., pres.

Latvian examples



Learning from sentences

1. Lemma annotated sentences are
scarce for low resource languages



Learning from sentences

2. annotating sentences is slow



Learning from sentences

3. N types > N (contiguous) tokens



N types > N tokens

B hard attent. no context ™ soft attent. no context
B soft attent. using context
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Types In context

algorithms get smarter , computers faster

l



Proposal: Data Augmentation

UniMorph
Inflection tables
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Method: Data Augmentation

cela
A
UniMorph
Inflection tables:
WIKIPEDIA cel qs " N:NOM:SG

cels cela N;LOC;SG



Method: Data Augmentation

Dzives pédéja cela pavadot misu

b

UniMorph
Inflection tables:

The Free Encyclopedia Celé qé N , N O M , S G
cels cela N;LOC;SG



Method: Data Augmentation

Dzives pédéja cela pavadot misu—cels

A

UniMorph
Inflection tables:

The Free Encyclopedia Ce.!é qé N,NOM,SG
cels cela N;LOC;SG



Inflection Tables:

Sing Plural
NOM cels  cel
GEN cela celu
DAT celam celiem
ACC celu celus
INST ar celu ar celiem
LOC cela celos
VOC cel celi



Inflection Tables:

Sing Plural
NOM cels  cel
GEN cela celu
DAT celam celiem
ACC celu celus
INST ar celu ar celiem
LOC cela eetes
VOC cel celi

celot (travel)



Inflection Tables:

Sing Plural
NOM cels  cel
GEN cela eetd
DAT eetam celiem
ACC eefed  celus
INST ar celu ar celiem
LOC cela eetes
VOC eel celi

celt (build) celot (travel)



Inflection Tables:

Sing Plural
NOM cels eeh
GEN cela  eets
DAT eelam cetie
ACC eefgd eetds
INST ar celu areetem
LOC cela eetes
VOC €€t eet

celt (build) celot (travel) celis (knee)



Key question:

Is context still useful in the absence
of ambiguous forms?



Experiments

Train: 1k types from universal
dependency corpus

Augment: 1k, 5k, 10k types of
UniMorph in Wikipedia contexts

Languages: Bulgarian, Czech,
Estonian, Finnish, Latvian, Polish,
Romanian, Russian, Swedish, Turkish



Experiments

Metric: type level macro average
accuracy

Test: on standard splits of universal
dependency corpus



Results: Data augmentation
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Does model learn from context?
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Afix ambiguity: wuger

Lemma depends on context:
A. if wuger is adjective then lemma
could be

B. if wuger is noun then lemma
could be



Takeaways/conclusions:

Type based data augmentation helps
(+14% accuracy)



Takeaways/conclusions:

Model use context to disambiguate
affixes of unseen words
(+5% accuracy)
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