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•Evaluate new ideas
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What is a good translation?

•Transitions from one language to another

•Preserves the meaning

•Fluent?

•Preserves style?

•What else?
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How can we measure this?
Human Automatic

Accurate Yes Sometimes…

Speed Slow Fast

Price Expensive Cheap

Subjectivity Subjective Objective

Reproducible No Yes



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

Human Evaluation Methods



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

The Likert Scale



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

The Likert Scale

Rensis Likert



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

The Likert Scale

Rensis Likert



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

The Likert Scale

Rensis Likert

• WMT 06’ - WMT 07’



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

The Likert Scale

Rensis Likert

• WMT 06’ - WMT 07’
• Rank based on: 



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

The Likert Scale

Rensis Likert

• WMT 06’ - WMT 07’
• Rank based on: 

• Adequacy (“how much of 
the meaning expressed in 
the reference is also 
expressed in a 
hypothesis”?)



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

The Likert Scale

Rensis Likert

• WMT 06’ - WMT 07’
• Rank based on: 

• Adequacy (“how much of 
the meaning expressed in 
the reference is also 
expressed in a 
hypothesis”?)

• Fluency (“how fluent the 
translation is?”)



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

The Likert Scale

Rensis Likert

• WMT 06’ - WMT 07’
• Rank based on: 

• Adequacy (“how much of 
the meaning expressed in 
the reference is also 
expressed in a 
hypothesis”?)

• Fluency (“how fluent the 
translation is?”)

• Pros? Cons?



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

The Likert Scale

Rensis Likert

• WMT 06’ - WMT 07’
• Rank based on: 

• Adequacy (“how much of 
the meaning expressed in 
the reference is also 
expressed in a 
hypothesis”?)

• Fluency (“how fluent the 
translation is?”)

• Pros? Cons?



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

The Likert Scale

Rensis Likert

• WMT 06’ - WMT 07’
• Rank based on: 

• Adequacy (“how much of 
the meaning expressed in 
the reference is also 
expressed in a 
hypothesis”?)

• Fluency (“how fluent the 
translation is?”)

• Pros? Cons?



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

Relative Ranking



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

Relative Ranking
• WMT 07’-WMT 16’



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

Relative Ranking
• WMT 07’-WMT 16’
• Each rater ranks 5 systems



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

Relative Ranking
• WMT 07’-WMT 16’
• Each rater ranks 5 systems
• Produces pairwise rankings



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

Relative Ranking
• WMT 07’-WMT 16’
• Each rater ranks 5 systems
• Produces pairwise rankings
• Feed to the TrueSkill (or other) 

algorithm to obtain final 
rankings



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

Relative Ranking
• WMT 07’-WMT 16’
• Each rater ranks 5 systems
• Produces pairwise rankings
• Feed to the TrueSkill (or other) 

algorithm to obtain final 
rankings

• Pros? Cons?



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

Relative Ranking
• WMT 07’-WMT 16’
• Each rater ranks 5 systems
• Produces pairwise rankings
• Feed to the TrueSkill (or other) 

algorithm to obtain final 
rankings

• Pros? Cons?



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

Direct Assessment: Monolingual



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

Direct Assessment: Monolingual
• WMT 16’-WMT 19’



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

Direct Assessment: Monolingual
• WMT 16’-WMT 19’



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

Direct Assessment: Monolingual
• WMT 16’-WMT 19’

• Scores are standardised 
according to each 
individual worker’s overall 
mean and standard 
deviation



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

Direct Assessment: Monolingual
• WMT 16’-WMT 19’

• Scores are standardised 
according to each 
individual worker’s overall 
mean and standard 
deviation

• the overall score of a 
system is the mean 
(standardised) score of its 
translations



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

Direct Assessment: Monolingual
• WMT 16’-WMT 19’

• Scores are standardised 
according to each 
individual worker’s overall 
mean and standard 
deviation

• the overall score of a 
system is the mean 
(standardised) score of its 
translations

• Adequacy is main, fluency 
used to break ties
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Direct Assessment: Bilingual

• WMT 18’-WMT 19’

• Use a source sentence 
instead of a reference 
sentence (“source-based”)

• Main motivation: enables 
to measure “human 
performance”

• Are we there yet?
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Not so fast…

•Several recent studies show how human 
parity was yet to be achieved:

•The “Super-Human” sentence-level 
systems are inferior to humans when 
evaluated in document-level

•The translation direction when producing 
the references is crucial (“Translationese”)

•The proficiency of the raters is crucial
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But is there hope?
•WMT 19’ included source-based sentence-level direct 

assessment with document context

•For 3 out of 9 (De-En, En-De, En-Ru) language pairs, MT 
systems were tied or better than the reference 
translations 

•For sentence-level MT in high-resource settings, 
we can see some signs for human parity!

•However, for document level evaluation, the human 
translations are still significantly better, unlike in 2018
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Refresh - Precision/Recall

Predicted

Precision =Correct Predicted
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Capturing word order

How can we fix this?
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BLEU

• “Bilingual Evaluation Understudy”

• Published in 2002

• 10852 citations, as of 3/2020

• Simple, reproducible, fast

• Correlated well with human evaluation
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BLEU - How it works?
(clipped) precision for each  

n-gram size (usually 1-4)

Brevity Penalty - punish if  
candidate is too short

BLEU score
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BLEU - Discussion

•Can we compare BLEU scores across different 
systems?

•Can we compare BLEU scores across different 
languages?

•Can we compare BLEU scores across different 
datasets?
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Issues with BLEU
•BLEU is not always correlated with human 

judgements 

•Most current works do not use multiple 
references

•Differences between implementations

•Tokenisation, normalisation

•Use SacreBLEU!

Callison-Burch et al. 2006
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METEOR
•“Metric for Evaluation of Translation with Explicit ORdering”

•Produces an alignment with iterative matching

•Preferably with fewest crosses

•Computes unigram precision and recall

•Computes their harmonic mean, with more weight for recall

•Penalise alignments with non-consecutive chunks

•Final score:

•Also uses stemming (“goods”-“good”), synonyms (“well”-“good”)
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•What can we learn from X>Y? Why X>Y?

•An alternative - measure a specific linguistic phenomena

•General Idea - for each source sentence:

•Create two translation options - one correct, one wrong

•Score each option with the MT system
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Subject-verb agreement: 

She - הלכה, אכלה, ישבה
He - הלך, אכל, ישב

Polarity/Negation: 
Uncertain - לא בטוח



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

Ambiguous words: 

Contrastive Evaluation
•One problem with BLEU/METEOR - not specific:

•What can we learn from X>Y? Why X>Y?

•An alternative - measure a specific linguistic phenomena

•General Idea - for each source sentence:

•Create two translation options - one correct, one wrong

•Score each option with the MT system

•Count how many times the system preferred the 
correct option

Transliteration: 
Aumann - אומן


Yonat - יונת

Subject-verb agreement: 

She - הלכה, אכלה, ישבה
He - הלך, אכל, ישב

Polarity/Negation: 
Uncertain - לא בטוח



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI

Ambiguous words: 

Contrastive Evaluation
•One problem with BLEU/METEOR - not specific:

•What can we learn from X>Y? Why X>Y?

•An alternative - measure a specific linguistic phenomena

•General Idea - for each source sentence:

•Create two translation options - one correct, one wrong

•Score each option with the MT system

•Count how many times the system preferred the 
correct option

•Problem?
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• Evaluation is important!

• Human evaluation is best, but: expensive, slow, subjective

• Automatic evaluation is cheap, fast and objective

• BLEU is not perfect, but very popular

• Contrastive evaluation is informative

• Human parity is here?

• Only in the sentence level, for high resource languages

• More work is needed!




