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Translation: English→Czech

Moses is an implementation of the statistical (or data-driven) approach to machine translation
(MT). This is the dominant approach in the field at the moment, and is employed by the online
translation systems deployed by the likes of Google and Microsoft.

1 Mojž́ı̌s je implementace statistické (nebo ř́ızené daty) p̌ŕıstupu k strojového p̌rekladu
(MT). To je p̌revládaj́ıćım p̌ŕıstupem v oblasti v současné době, a je zaměstnán pro
on-line p̌rekladatelských systémů nasazených likes Google a Microsoft.

2 Moses je implementace statistického (nebo daty ř́ızeného) p̌ŕıstupu k strojovému p̌rekladu
(MT). V současné době jde o p̌revažuj́ıćı p̌ŕıstup v rámci strojového p̌rekladu, který je
použit online p̌rekladovými systémy nasazenými Googlem a Microsoftem.

3 Mojž́ı̌s je prováděńı statistické (nebo aktivovaný) p̌ŕıstup na strojový p̌reklad (mt). To je
dominantńı p̌ŕıstup v oblasti v tuto chv́ıli, a zaměstnává on - line p̌reklad systémů
uskutečněné takové, Google a Microsoft.

4 Mojž́ı̌s je implementace statistického (nebo datově ř́ızeného) p̌ŕıstupu k strojovému
p̌rekladu (MT). To je v současné době dominantńı p̌ŕıstup v oboru a je využ́ıván online
p̌rekladatelskými systémy, které použ́ıvaj́ı společnosti Google a Microsoft.
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Statistical Machine Translation

rule-based systems motivated by linguistics

SMT inspired by information theory and statistics

Google Translate (before 2016), Bing Translator, Moses

gisting: the most frequent usage of MT on Internet

in fact, MT output is always post-edited for final production
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Neural Machine Translation

neural networks: boom in the last few years

current state-of-the-art

all research and production systems use NMT

big improvements over SMT

end-to-end systems, almost no knowledge about languages needed
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Machine translation: what is translated

web pages

technical manuals, how-tos

scientific documents, papers, articles

leaflets, flyers, catalogues

texts from limited domains in general

Wikipedia articles (CS–SK)
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Machine translation nowadays

intense collecting of data

development of systems driven by evaluation metrics

EU: 24 official languages (EuroMatrix)

software companies focus on English as source language (i18n)

large language pairs (En↔Sp, En↔Fr): fairly high-quality translation

Google Translate, DeepL as a base standard
(there are better systems in specialized domains)

morphologically rich languages: worse results

En-* and *-En pairs prevail
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Data: parallel corpora

OPUS: parallel texts of various source, one of the biggest resources
[Tiedemann and Nygaard, 2004]

Europarl: a collection of texts from the European Parliament
[Koehn, 2005]

Acquis Communautaire: EU laws [Steinberger et al., 2006]

EUR-Lex: access to European Union law

DGT translation memory [Steinberger et al., 2013], MyMemory

freely available corpora are usually of size of 10–100 million words

multilingual webpages (Wikipedia)

comparable corpora: texts from the same domain (wikimatrix)

automatic extraction from crawled data (Common Crawl, CCAligned)
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Sentence alignment

crucial part of tranting data

1:1, 1:0, 0:1, 1:2, 2:1, ... alignments

Gale-Church (sentence lengths)

Hunalign (with a dictionary, G-Ch is a fallback)

BLEUalign (MT-based sentence alignment) [Sennrich and Volk, 2011]

Vecalign (multilingual sentence embeddings)
[Thompson and Koehn, 2019]
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Neural Machine Translation

deep neural nets

encoder-decoder architecture
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Neural Machine Translation

current trend: transformers

http://jalammar.github.io/illustrated-transformer/
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Neural Machine Translation
CUBBITT system for EN to CS
better than human in adequacy in certain circumstances
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Word Alignment Matrix

Could be generated form attentions in NMT, useful for phrase extraction.
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Automatic evaluation of translation

advantages: speed, price; disadvantages: do we measure quality of
translation?

gold standard: manually prepared reference translations

candidate c is compared with n reference translations ri

various approaches: n-gram agreement between c and ri , edit
distance, . . .

BLEU: the most widely used [Papineni et al., 2002]

METEOR: correlates well with human evaluation
[Banerjee and Lavie, 2005]

ChrF++: better for morphologically rich laguages [Popović, 2017]

COMET: current best, using LLM [Rei et al., 2020],
[Kocmi et al., 2022]
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BLEU

the most popular (a standard), the most widely used, the oldest
(2001)

IBM, Papineni [Papineni et al., 2002]

n-gram agreement between references and candidates

precision for 1–4-grams

brevity penalty

BLEU = min

(
1,

output-length

reference-length

) ( 4∏
i=1

precisioni
) 1

4
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BLEU – an example

airport security   Israeli officials are responsible

Israeli officials   responsibility of   airport   safety

Israeli officials are responsible for airport securityREFERENCE:

SYSTEM A:

SYSTEM B:
4-GRAM MATCH2-GRAM MATCH

2-GRAM MATCH 1-GRAM MATCH

metrics system A system B
precision (1gram) 3/6 6/6
precision (2gram) 1/5 4/5
precision (3gram) 0/4 2/4
precision (4gram) 0/3 1/3

brevity penalty 6/7 6/7
BLEU 0 % 52 %
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BLEU computing: sacreBLEU

BLEU depends on tokenization
different tokenization = different results

sacreBLEU[Post, 2018]: WMT standard tokenization

automatically downloads common WMT test

Example (Python usage)

from sacrebleu.metrics import BLEU

refs = [[’The dog bit the man.’, ...], ...]

sys = [’The dog bit the men.’, ...]

bleu = BLEU()

bleu.corpus_score(sys, refs)
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Translation quality according to language pairs
2015 vs 2019

http://matrix.statmt.org/ [Koehn, 2007]
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P. Rychlý IA161 NLP in Practice 02 – Machine translation 20 / 23



References III

Post, M. (2018).
A call for clarity in reporting BLEU scores.
In Proceedings of the Third Conference on Machine Translation:
Research Papers, pages 186–191, Belgium, Brussels. Association for
Computational Linguistics.

Rei, R., Stewart, C., Farinha, A. C., and Lavie, A. (2020).
Comet: A neural framework for mt evaluation.
arXiv preprint arXiv:2009.09025.

Sennrich, R. and Volk, M. (2011).
Iterative, MT-based sentence alignment of parallel texts.
In Proceedings of the 18th Nordic Conference of Computational
Linguistics (NODALIDA 2011), pages 175–182.
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