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MT at Aalto University
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▶ Mathias Creutz, Marcus Dobrinkat, Stig-Arne Grönroos, Timo Honkela,
Mikko Kurimo, André Mansikkaniemi, Markus Sadeniemi, Tero
Tapiovaara, Sami Virpioja, Jaakko Väyrynen
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▶ Morphological segmentation for SMT

▶ Machine translation evaluation
▶ mNCD (Dobrinkat et al., 2010a,b): Normalized compression

distance as MT metric
▶ LeBLEU (Virpioja and Grönroos, 2015): Variant of BLEU with

scoring based on letter-edit distances
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Unsupervised segmentation for SMT
Motivation:

▶ Unsuperived segmentation useful for reducing lexicon size in Finnish
ASR (Hirsimäki et al., 2006)

▶ Morfessor Categories-MAP (Creutz and Lagus, 2007) suitable for SMT
▶ erä+

STM itäSUF sääntely+STM toimi+STM aSUF onSTM ...

Method:
▶ Segment both source and target with Morfessor Categories-MAP before

training a phrase-based translation model.
▶ Can be applied to (almost) any language pair.

Results:
▶ Virpioja et al. (2007): da ⇄ fi, da ⇄ sv, fi ⇄ sv

▶ No improvement in BLEU
▶ Reduced out-of-vocabulary rate
▶ Some useful phrases that end or start with morphs

Next question:
▶ How to make use of the reduced OOV rate without degrading the overall

result?
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Combining alternative decompositions

Motivation:
▶ If target language is not split, several segmentation approaches for

source language can be combined.

Method:
▶ Segment complex source language with Morfessor Categories-MAP.
▶ Perform Minimum Bayes Risk combination with a word-based

translation model.

Results:
▶ de Gispert et al. (2009): Improves BLEU for fi → en

Next question:
▶ Morphological segmentation increases number of tokens per sentence,

making alignment and translation more complex. How to prevent
oversegmentation?
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Weighted Morfessor Baseline segmentation
Motivation:

▶ The segmentation of Morfessor Baseline can be easily tuned by
modifying the frequencies of input words (Virpioja et al., 2011a).

▶ High precision of morphological segmentation was much more
important than recall in SMT evaluation of Morpho Challenges
2009–2010 (Virpioja et al., 2011b).

Method:
▶ Control segmentation of the complex source language using

frequency-weighted Morfessor Baseline.
▶ Apply MBR combination with word-based model.

Results:
▶ Virpioja et al. (2010): Weighted Morfessor Baseline better than

Categories-MAP in de → en

Next question:
▶ Morfessor Baseline is a bit too crude for SMT. Can we tune a

Categories-MAP model?
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Tuning Morfessor FlatCat for SMT
Motivation:

▶ Morfessor FlatCat (Grönroos et al., 2014):
▶ Category-based model similar to Categories-MAP
▶ Possible to tune the granularity of segmentation

Method:
▶ Tune the segmentation of morphologically complex language to produce

similar amount of tokens per sentence as in the less complex language.
▶ Test different boundary markings for composition of segmented words.
▶ Rescore with RNNLM language model.

Results:
▶ Grönroos et al. (2015): Significant improvement for en → fi

out-of-domain translation (without system combination!)

Next question:
▶ We have tools for rule-based morphological segmentation. Can we

automatically tune their output for SMT?
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Grönroos et al. (2016), System overview
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..2 Tuning the segmentation

..L(D, θ).
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Morph
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..
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less segmentation

.
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more segmentation
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Corpus
encoded
w/ lexicon

▶ Tune the segmentation of morphologically complex language to produce
similar amount of tokens per sentence as in the less complex language
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Grönroos et al. (2016), System overview
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..3 Correcting morph boundary markers
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Future work

▶ Word type -level tuning of Morfessor
▶ Using adjusted token counts

▶ More powerful post-prediction
▶ Stymne and Cancedda (2011); Cap et al. (2014)

▶ Applying to NMT
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Summary

Development of Morfessor for SMT:

1. Find efficient segmentation for your monolingual corpus

2. Tune segmentation for your parallel corpus

3. Restrict segmentation with your linguistic gold standard

Open source software:
▶ Morfessor Baseline

▶ https://github.com/aalto-speech/morfessor

▶ Restricted Morfessor (ORM) and tuning scripts
▶ feat_typelevel_alignedtokencount branch

▶ Morfessor FlatCat
▶ https://github.com/aalto-speech/flatcat

https://github.com/aalto-speech/morfessor
https://github.com/aalto-speech/flatcat
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