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What is MuCoW?

MuCoW is a language-independent method for automatically building a lexical ambiguity
benchmark for machine translation based on contrastive translation pairs.

MuCoW focuses on lexical ambiguity:

Words of the source language that have multiple translations in the target language,
representing different meanings.

MuCoW comes in two variants:

The scoring variant covers 11 language pairs with a total of almost 240 000 sentence pairs.
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\The translation variant covers 9 language pairs with a total of 15 600 sentences.
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The tools

BabelNet is a multilingual encyclopedic dictionary made up of about 16 million entries,
called Babel synsets. Each Babel synset represents a meaning and contains all the
synonyms which express that meaning in a range of different languages.

OPUS is a collection of translated texts from the web.
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https.//babelnet.org

SW2V is a neural model that learns word and synset embeddings in a shared vector

http://lcl.uniromal.it/sw2v

http://opus.nlpl.eu

Eflomal is a fast and accurate word alignment tool that uses Gibbs sampling with a
\Bayesian extension of the IBM models.

https://github.com/robertostling/eflomalj
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4 Step 1

Identify ambiguous source words and their
translations

Apply the Eflomal word alignment tool on a collection of
parallel corpora from OPUS:
Books, EU Bookshop, Europarl, MultiUN, News-

Step 2a

Cluster target words via BabelNet
Query BabelNet with each ambiguous source word.

Take the intersection of the alignment-inferred target
words and the BabelNet-inferred target words.
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Commentary, OpenSubtitles, SETIMES, Tatoeba, TED

(3 Petition - Antrag - Gesuch - Eingabe

DN

. . . @ 3{“-?' Eine Petition ist ein Schreiben an eine zustandige Stelle,
Example: English words aligned to German Eingabe E Beispiel eine Behorde oder Volksvertretung
N bn: 00061826
177 input 26 documents | 9 system
30 typing 21 petition 8 entered (3 Produktionsfaktor « Ressource » Eingabe
29 EHIEI‘iIlg 17 data 8 command Unter Produktionsfaktoren versteht man alle materiellen
78 EHII‘}" 14 submission 7 di‘?plﬂ}” und immateriellen Mittel und Leistungen, die an der
_ L - ) Produktion von Gutern mitwirken.
27 loading | 13 the 7 to
26 enter 11 inputting e n00zaT A
K / @? (3 Eingabe (Computer) - Dateneingabe - Input
Die Eingabe eines Computerprogramms ist das, was es
o Zu seiner Ausfuhrung bendtigt.

&) petition - request - postulation

A formal message requesting something that is submitted

to an authority

&) Factors of production = input - resource

In economics, factors of production, resources, or inputs
are what is used in the production process to produce

output—that is, finished goods and services.

&) Input - data entry

In computer science, input refers to physically or
automatically adding data to a system.

K bn:02570242n
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Refine sense clusters with sense embeddings

Step 2b

Associate each Babel synset with its SW2V embedding.
Compute pairwise cosine similarities between synsets.

Merge them if their similarity is higher than threshold v.
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Example containing ambiguous word

Correct translations

Incorrect translations

[t occurred to me that my watch might be broken.
[ hope you didn’t get distracted during your watch.

Armbanduhr, Uhr
Wache

Wuache

Armbanduhr, Uhr

In winter, the dry leaves fly around in the air.

He remained silent for a moment, with a thoughtful but contented air.

Luft, Luftraum, Aura
Miene, Ausdruck

Miene, Ausdruck

Luft. Luftraum. Aura

So does the cop who left his side arm in a subway bathroom.

Harry had to back out of the competition because of a broken arm.

Arm
Walffe

Waffe
Arm

Drain the pasta and return the pasta to the pot.

Where did those idiots get all of this pot anyhow?

Blumentopf, Kochtoptf,
Topf, Nachttopf

Marithuana, Gras

Marihuana, Gras

Blumentopft, Kochtopf,
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Findings

Research systems perform poorly on out-of-
domain synsets, whereas online systems

are more robust.

From-English directions show higher overall
precision than to-English directions: less
reliable encoder representations for
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Step 3 — 5corlng Varlant / \ \morph0|0g|ca”y rich Ianguages. )
Create contrastive sentence pairs Step 3 - Translation variant / - \
Extract sentence pairs from the parallel Extract sense-annotated sentences WMT test suite results (Top 3 per direction)
corpora and group them by source word _
and target word sense, using the synset Extract sentence pairs from the parallel —— ———— — .
|eX|Con bu”t In Step 2b COrpOFa and group them by source WOrd n-aomadin S}"HSE'[S ut-or-domain SyIISEtS S}"HSE'[S LUman

] - Submission Prec. Recall Fl Prec. Recall Fl Prec. Recall Fl Rank
and target word sense, using the synset
For each extracted sentence pair, a lexicon built in Step 2b English-Czech:
contrastive sentence pair is produced b p <D. CUNI-Trf-T2T-2018 96.76  84.75  90.36 79.85 7171 75.56 8277 7401 78.15 2
P P y A ate th t th t CUNI-Trf-T2T-2019 95.60  85.66  90.36 79.58  71.57 75.36 82.38  74.04 77.99 3
replacing the target word in the target SSotiate the source sentences with a se CUNI-DocTrf-T2T 05.60  85.66 9036 7958 71.57 7536 8238 74.04 77.99 1
sentence by another lexicalisation from a of correct lexicalizations and a set of German-English:
different svnset incorrect lexicalizations. Facebook_FAIR 80.78 85.80 83.21 5277 7256 61.10 73.55 8299 77.99 1
lferent synset. online-B 7788 83.81 8073 4550 6651 5404  69.58 8031 74.56 4
. . TT : online-G 77.62  83.76  80.57 45.62 6543 53.76 69.48  80.02 74.38 14
Statistics: Apply additional filters
] ] English—-German:
e — — Part-of-speech filtering: only keep Facebook_FAIR 8343 7699 80.08 56.29 5510 55.69 74.48  70.05 72.19 1
Orpus exicon estsuite o : Microsoft-sentence-level ~ 83.18  77.14  80.05 52.81  51.92 52.36 7331 6927 71.23 11
Laneuase Semtence Source Tareet Tarset Senfemcs sentence pairs in which both the source online-B 8337 7478 7885 5192 5066 5128  73.04 67.30 70.05 10
pair pairs  words synsets words pairs and target words are tagged as NOUNS. Finnish-English:
I ine- + + + : 65 : : : .19
ES_EN SIM 515 1090 2398 72295 stemming from one of the WMT training GTCOM-Primary 81.87 84.81 83.31 57.28  77.64 65.92 67.36  81.05 73.57 3
ET-EN 14M 34 68 89 2500 corpora. English-Finnish:
FI-EN 3IM 176 367 610 16326 online-G 03.71 7525 83.47 80.62 6854 74.09 84.01 70.36 76.58 6
FR-EN 68M 456 963 2152 64369 Domain annotation: split the senses into online-Y 0474  72.00 81.82 75.06  66.08 70.28 80.03  67.75 73.38 3
LT-EN 2.5M 10 20 31 922 . . . MSRA.NAO 95.62 76.12 84.76 68.47  66.60 67.52 75.44  69.42 7231 2
[V_EN oM 5 [0 1 a8 in-domain (<= 50% OpenSubtitles) and
' ) | - ) : : Lithuanian-English:
0]
ﬁg—gﬁ Z% ﬁg %231 ggg :g%gg out-of-domain (> 50% OpenSubtitles). lde—oonm 041 0750 8814 .
" 0 ; ; ‘ ) . . NEU 79.59  98.73 88.14 3
TR-EN aoM 107 220 420 11795 Statistics: tilde-nc-nmt 7938 97.47  87.50 >
English-Lithuanian:
. Language Source Target In-dom Out-dom  Sen- MSRA MASS 7860 85771 82.05 )
Evaluation results (accuracy): pair words synsets synsets  synsets tences online-B 7931 80.70  80.00 3
Lg. pair Model ContraWSD MuCoW  BLEU FI_EN 109 231 91 140 2117 Russian_English:
DE-EN LSTM 77.55 60.50 30.3 LT-EN 6 12 5 7 99 online-G 92.15 89.63 90.87 66.95 80.87 73.26 78.57 85.38 81.84 2
Transformer 86.42 66.98 33.3 RU-EN 67 138 59 79 1223 Facebook_FAIR 8998  89.80 89.89 56.67 7730 6540 72.12  84.07 77.64 1
Nematus 86.72 68.80 35.1 EN_CS 03 500 ” 71 1843 online-B 89.55 87.58 88.55 5641 7407  64.04 71.81  81.34 76.28 4
CS-EN  Nematus 78.77 30.9 EN-DE 176 362 220 142 3337 English-Russian:
RO-EN  Nematus 62.86 33.3 EN-FI 48 97 22 75 830 online-G 95.56 89.58 9247 75.11 74.85 74.98 80.05 78.58 79.31 3
RU-EN  Nematus 77 36 30.8 EN-LT 4 ] 3 5 69 Facebook_FAIR 0549  88.28 91.75 67.68 71.54 69.56 7440  76.01  75.20 1
TR—EN  Nematus 62.69 0.1 EN_RU 97 199 40 163 1814 online-B 95.08  91.10  93.05 62.12  69.05 65.40 70.31  75.16  72.66 4




