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• Automatically correct text written by non-native speakers

• Address local errors, such as typos and incorrectly inflected forms
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WHAT WE WANT TO ACHIEVE



Faculty of Arts Mathias Creutz

• Automatically correct text written by non-native speakers

• Address local errors, such as typos and incorrectly inflected forms

• Also address larger issues in order to make the text more idiomatic and make it 
sound more natural

• Related to paraphrasing (similar semantic content, but different surface structure)

• For example, She blindsided me. ⬄ She took me by surprise.
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• Automatically correct text written by non-native speakers

• Address local errors, such as typos and incorrectly inflected forms

• Also address larger issues in order to make the text more idiomatic and make it 
sound more natural

• Related to paraphrasing (similar semantic content, but different surface structure)

• For example, She blindsided me. ⬄ She took me by surprise.

• Could evolve into an automatic tool for language learners / users
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WHAT WE WANT TO ACHIEVE
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TEST DATA
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TEST DATA
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ENGLISH 
EXAMPLES
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FINNISH AND SWEDISH
EXAMPLES
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• OpenSubtitles corpus (Lison and Tiedemann, 2016)

• We have used the parallel subcorpora (bitexts):

• Finnish – English: 23 million sentence pairs

• Finnish – Swedish: 12 million sentence pairs

• Swedish – English: 15 million sentence pairs
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TRAINING DATA

… the open parallel corpus
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• OpenSubtitles corpus (Lison and Tiedemann, 2016)

• We have used the parallel subcorpora (bitexts):

• Finnish – English: 23 million sentence pairs

• Finnish – Swedish: 12 million sentence pairs

• Swedish – English: 15 million sentence pairs
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TRAINING DATA

… the open parallel corpus

You get cross so easily . (en) ⬄ Hermostut niin pienestä . (fi)
Jag måste prata med henne just nu . (sv) ⬄I have to talk to her right now . (en)
– Tiedän että opit. (fi) ⬄ – Det vet jag att du vill . (sv)
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NEURAL MACHINE TRANSLATION

• Transformer model (Vaswani et al., 2017)

• OpenNMT-py (Klein et al., 2017)

• Character-based models

• Target-language flag (Johnson et al., 2017)
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TRAINING A MODEL: 1. BASELINE
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TRAINING A MODEL: 1. BASELINE
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[[fi]] Y o u | g e t | c r o s s | s o | e a s i l y | .  ⇨ H e r m o s t u t | p i e n e s t ä | .
[[en]] J a g | m å s t e | p r a t a | m e d | h e n n e | j u s t | n u | . ⇨

I | h a v e | t o | t a l k | t o | h e r | r i g h t | n o w | .
[[sv]] – | T i e d ä n | e t t ä | o p i t | .  ⇨ – | D e t | v e t | j a g | a t t | d u | v i l l | .
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TRAINING A MODEL: 2. BASELINE + CLONES
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TRAINING A MODEL: 2. BASELINE + CLONES
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[[en]] Y o u | g e t | c r o s s | s o | e a s i l y | .  ⇨ Y o u | g e t | c r o s s | s o | e a s i l y | .

[[sv]] J a g | m å s t e | p r a t a | m e d | h e n n e | j u s t | n u | . ⇨
J a g | m å s t e | p r a t a | m e d | h e n n e | j u s t | n u | .

[[fi]] – | T i e d ä n | e t t ä | o p i t | .  ⇨ – | T i e d ä n | e t t ä | o p i t | . 
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TRAINING A MODEL: 3. BASELINE + OPUSPARCUS
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TRAINING A MODEL: 3. BASELINE + OPUSPARCUS
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[[en]] H o w | m a n y | c h i l d r e n | d o | y o u | h a v e | ?  ⇨
H o w | m a n y | k i d s | h a v e | y o u | g o t | ? 

[[sv]] P a p p a | d ö d a r | m ä n n i s k o r | . ⇨ P a p p a | m ö r d a r | f o l k | .
[[fi]] E i | o l e | k o l i k o i t a | .  ⇨ M i n u l l a | e i | o l e | p i k k u r a h a a | .
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TRAINING A MODEL: 4. BASELINE + ERROR-AUGMENTED 
MONOLINGUAL DATA
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TRAINING A MODEL: 4. BASELINE + ERROR-AUGMENTED 
MONOLINGUAL DATA
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[[fi]] A e | t a s k u s s a | n ä k ö j ä ä n | v o i t t s a | t i k a r r i n | s a a p p a a s s a | .  ⇨
A s e | t a s k u s s a | n ä k ö j ä ä n | v o i t t a a | t i k a r i n | s a a p p a a s s a | . 

[[en]] A f t e r | s h e | a t t a c k s | y o u | , | p e r h a p s | y o u | h a d | s e e | h e r | ?  ⇨
A f t e r | s h e | a t t a c k e d | y o u | , | p e r h a p s | y o u | h a v e | s e e n | h e r | ?        
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TRAINING A MODEL: 5. BASELINE + ERROR-AUGMENTED 
BILINGUAL DATA
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TRAINING A MODEL: 5. BASELINE + ERROR-AUGMENTED 
BILINGUAL DATA
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[[fi]] I | h a d | t o | g o t | t h e | b i g g e r | o n e | ’ s | . ⇨ P i t i | s a a d a | i s o m p i | . 
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TESTING TRANSLATION MODELS ON YKI CORPUS DATA

i) Monolingual translation (”zero shot”)
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1. Baseline

2. Baseline + Clones

3. Baseline + Opusparcus

4. Baseline + Error-Augmented Monolingual Data

5. Baseline + Error-Augmented Bilingual Data
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MONOLINGUAL TRANSLATION: RESULTS
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1. Baseline

2. Baseline + Clones

3. Baseline + Opusparcus

4. Baseline + Error-Augmented Monolingual Data

5. Baseline + Error-Augmented Bilingual Data
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MONOLINGUAL TRANSLATION: RESULTS

MIXED LANGUAGE INFLUENCE:

Thank you for the gift and that you remembered my birthday . ⇨
Thank you for the poison and you remembered my first day .

I think everybody is laughing to me . ⇨ I think everybody 's screaming for me .

Olisi ihana käydä kursilla myös kesällä . ⇨ Olisi kiva käydä kurssilla summerilla .

Minä opin soittaa kitaraa itsestäni ja kitarani maksoi vain 100 € . ⇨
Minä lärvin soittamaan kitaraa minulle , ja kitara kosti vain 100 .

Jag har en skönt lägenhet . ⇨ Jag har en bra apa .

Det är ett bra dator och svart screen . ⇨ Det är en bra kompis och black skärm .
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1. Baseline

2. Baseline + Clones

3. Baseline + Opusparcus

4. Baseline + Error-Augmented Monolingual Data

5. Baseline + Error-Augmented Bilingual Data
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MONOLINGUAL TRANSLATION: RESULTS
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1. Baseline

2. Baseline + Clones

3. Baseline + Opusparcus

4. Baseline + Error-Augmented Monolingual Data

5. Baseline + Error-Augmented Bilingual Data
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MONOLINGUAL TRANSLATION: RESULTS

OUTPUT = INPUT (no error correction)
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1. Baseline

2. Baseline + Clones

3. Baseline + Opusparcus

4. Baseline + Error-Augmented Monolingual Data

5. Baseline + Error-Augmented Bilingual Data
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MONOLINGUAL TRANSLATION: RESULTS
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2. Baseline + Clones

3. Baseline + Opusparcus

4. Baseline + Error-Augmented Monolingual Data
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MONOLINGUAL TRANSLATION: RESULTS

SUMMARIZATION:
But everybody should accept other people and try to not disturb them .       

⇨ Everyone should accept other people .
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1. Baseline

2. Baseline + Clones

3. Baseline + Opusparcus

4. Baseline + Error-Augmented Monolingual Data

5. Baseline + Error-Augmented Bilingual Data
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MONOLINGUAL TRANSLATION: RESULTS
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1. Baseline

2. Baseline + Clones

3. Baseline + Opusparcus

4. Baseline + Error-Augmented Monolingual Data

5. Baseline + Error-Augmented Bilingual Data
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MONOLINGUAL TRANSLATION: RESULTS

TOO ERROR TOLERANT (local changes mostly):
If you faring near to Helsinki you are wel came to my flat in Itäkeskus . ⇨

If you fare near to Helsinki you are well came to my flat in Itäkeskus .
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1. Baseline

2. Baseline + Clones

3. Baseline + Opusparcus

4. Baseline + Error-Augmented Monolingual Data

5. Baseline + Error-Augmented Bilingual Data
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MONOLINGUAL TRANSLATION: RESULTS
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1. Baseline

2. Baseline + Clones

3. Baseline + Opusparcus

4. Baseline + Error-Augmented Monolingual Data

5. Baseline + Error-Augmented Bilingual Data
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MONOLINGUAL TRANSLATION: RESULTS

MIXED LANGUAGE INFLUENCE (again):
I'd like only some money for my travel box . ⇨

I just want some penguins for my restaurant .
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TESTING TRANSLATION MODELS ON YKI CORPUS DATA

i) Monolingual translation (”zero shot”) ii) Round-trip translation (”pivoting”)
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• Other chance is not . ⇨ Toinen mahdollisuuus ei ole. ⇨ There ’s no other chance .

• Depence if you take with new tires or with old one ’s . ⇨ Riippuu , otatko uusia renkaita 
tai vanhan renkaita . ⇨ Depends if you take new tires or old tires .

• Minä löydäin pientä koiraa kadulla . ⇨ I found a little dog on the street . ⇨ Löysin 
pienen koiran kadulta .

• Jag måste hjälpa min systorna på en school - projekten . ⇨ I have to help my sisters on 
a school project . ⇨ Jag måste hjälpa mina systrar på ett skolprojekt .
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EXAMPLES OF SUCCESSFUL ROUND-TRIP
TRANSLATION
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• I ’ll like ti meet you for my place in Rantakylä. ⇨ Tavataan ensi viikonloppuna 
Rantakylässä . ⇨ Meet me next weekend in Beach Village .

• The celebration is in Savitaipale on Olkkolan kartano . ⇨ Juhlat ovat Savitaipalessa 
Olkkolan Kartanossa . ⇨ The party is in Savitaipale in Olcola Mansion .
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UNDESIRABLE TRANSLATION OF PROPER NAMES
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1. Baseline

2. Baseline + Clones

3. Baseline + Opusparcus

4. Baseline + Error-Augmented Monolingual Data

5. Baseline + Error-Augmented Bilingual Data
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ROUND-TRIP TRANSLATION: WHICH
MODEL PERFORMS BEST?
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ROUND-TRIP TRANSLATION: WHICH
MODEL PERFORMS BEST?
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• Four annotation categories:

1. Bad

2. Mostly bad

3. Mostly good

4. Good

• Correctness and semantic adequacy in the same score

• Moderate inter-annotator agreement according to Cohen’s Kappa
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MANUAL ANNOTATION



Faculty of Arts Mathias Creutz

28,7

23,018,9

29,4

en

Bad Mostly bad

Mostly good Good

33,1

24,1
16,0

26,8

fi

Bad Mostly bad

Mostly good Good

19,1

25,6

17,1

38,2

sv

Bad Mostly bad

Mostly good Good
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RESULTS OF MANUAL ANNOTATION

Baseline
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28,7

23,018,9

29,4

en

33,1

24,1

16,0

26,8

fi

19,1

25,6

17,1

38,2

sv

23,5

25,2
23,5

27,8

Bad Mostly bad

Mostly good Good

30,4

25,1
17,3

27,2

Bad Mostly bad

Mostly good Good

11,8

25,3

16,8

46,2

Bad Mostly bad

Mostly good Good

Baseline

Baseline +
Error-
Augmented
Bilingual
data

RESULTS OF MANUAL ANNOTATION
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• Get rid of round-trip translation

• Automatic evaluation

• New data sets?

• Extract ”structurally interesting” sentences to correct?
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WHAT NEXT?
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THANK YOU!
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