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Setting
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Method

Idea: translate each source word
by the most similar target word

Assumptions: corresponding words:
- are string-wise similar
- have similar length
- have similar frequency

- similar languages (e.g. Slovak and Czech)
- no parallel data, no supervised source data

Goal

- simulate human-like crosslingual understanding
- perform machine translation without parallel data
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Reasoning

- there are ~7000 languages In the world
- required data easy to get for ~100 languages

Evaluation

Intrinsic evaluation: translation quality

- data source: OpenSubtitles2016
- Czech (CS), Slovak (SK)
- Danish (DA), Norwegian (NO), Swedish (SV)
- Catalan (CA), Spanish (ES)
- data size: 10,000 sentences
- baseline: keep source text untranslated
- result: average 43% improvement over baseline
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- based on Jaro-Winkler edit distance
- prefixes more important
- good for languages with word-final inflection
- also computed on ASCII transliterations
- also computed on devowelled words (strip AEIOUY)
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Extrinsic evaluation: tagging and parsing
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- translate source UD treebank into target language
- also computed on devowelled words '\\ N \ //' - train UDPipe tagger and parser
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Frequency similarity

- computed on available monolingual corpora
- normalization to account for differing corpora sizes

1
1+|log (freq(s)) —log (freq(t))]

sime, (s ,t)=

Efficiency

- cannot go over all target words for each source word
- leads to e.g. 1 word/minute
- goal: e.g. 1 word/second
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...sometimes great, sometimes poor
...reasonable understanding on average

...great results
...data often unavailable

Sample outputs (SK-CS)

VSetci sme poculi o tom, Co si urobil pre toho chlapca a je mi luto, ze to nezvladol.
VSech sem poucil o tom, Co si urobil pro toho chlapce a je mi lito, ze to nezviadol.

Vola sa to vernost.
Vola se to vérnost.

Posledne, Co sa mi chce, je strit ti loptu do ruky.  SK: Zoznamim vas s priatemi.

...very bad results

SK: Navrhujem , aby si sa zase sustredil na hru.
CS: Navrhuiji, aby si se zase sustredil na hru.

SK: Ked ma zrazil opity vodic, ktorého uznali nevinnym, bol to Doug, kto mi pomohol zaplatit’ za Studium prava.
CS: Kde ma zrazil opit vodil, ktereho uznali nevinnou, byl to Doug, ktery mi pomohl zaplatit za Stadium prava.

SK: Pocuj, asi som zaujaty, no toto je dokonala svadba.

- result: average 23% error reduction
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Part-of-Speech tagging accuracy

- early stopping CS: Posledni, Co se mi chce, je strcCte ti lopaty do ruky. CS: Zazvonim vas s parazitem. CS: PocCkej, asi sem zajati, no toto je dokonaly svatba. 100
- start with fre_quen_t candidates | | SK: M6Zem uUprimne povedat, Ze som nikdy nemal priatela, s ktorym by som sa citil ako s tebou. SK: Nie! Ziadne arasidové maslo! 30

- Stop once SIM, ., IS lower than current highest sim CS: MUzeme promine povidat, Ze sem nikdy nemél promirite, s kterym by sem se citil ako s tebou. CS: Ne! Zadné araSidové mysli! 80
70

- huge speedup SK: My sa méZeme povalovat sa na pohovkach. SK: Na nasom tretom rande povedala, Ze si chce zaloZit rodinu, Ze je pripravena mat deti. 50

- limited capabilities: hard to add a language model CS: My se mdZeme povaZovat se na pohadkach.  CS: Na nasim tretom rande povidal, Ze si chce zaloZili rodina, Ze je pfipravena mit déti. =

- word list partitioning _ SK: Alebo povedat: Doug, podme na pivo. Alebo si pozrime zapas.
- source and target word must share first 2 consonants CS: Alebo povidat: Doug, podle na pivo. Alebo si pozieme zapas.

- huge speedu o . . L .
) g€ Sp P : SK: Historicka panska jazda s mojim najblizSim priatelom.
- Introduces search errors, many translations not found

- e.g. “som” cannot be translated to “jsem”

SK: Mohol by sa aj zvySok svadobCanov pridat k Stastnemu paru?
CS: Mohl by se ja zvykem svadobcCanov prodat k straSnému paru?

SK: Wyhlasujem vas za manzelov.
CS: Vyhlasujeme vas za manzelku.

SK: Nekecaj. Myslis, ze ja to nechcem?
CS: Nekecej. Myslis, ze ja to nechces?
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Labelled Attachment Score (LAS)

CS: Snazim sa bojovat so svojimi zbranami kazdy den, kazdy zapas, po celu dobu svojej kariery. SK: Nemal by som jej vraviet pravdu?
SK: Snazim se bojovat s svojich zbranemi kazdy den, kazdy zapas, po celé dobu svoje kariéry. CS: Nemél by sem jeji vrahovi pravdu?
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