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e Rank competing systems

English— German
Ave. Ave.z System
90.3 0.347 Facebook-FAIR
93.0 0.311 Microsoft-WMT 19-sent-doc
92.6 0.296 Microsoft-WMT19-doc-level
90.3 0.240 HUMAN
87.6 0.214 MSRA-MADL
88.7 0.213 UCAM
89.6 0.208 NEU
87.5 0.189 MLLP-UPV
87.5 0.130 eTranslation
86.8 0.119 dfki-nmt
84.2 0.094 online-B
86.6 0.094 Microsoft-WMT19-sent-level
87.3 0.081 JHU
84.4 0.077 Helsinki-NLP
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Why evaluate?

Development Cycle for MT Research

o - Define goal -

W (__ Build prototype
Evaluation enables progress : ____Error Analysis -

C_ Try to fix 'next’ error

'l/‘\‘

NO YES

—(_ _Ignoreit 0 (  Useit
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What is a good translation?

* Transitions from one language to another

* Preserves the meaning =ERET/UGER

e Fluent? PLEASE PRESENT

YOUR OCTOPUS
* Preserves style?

e \What else?
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How can we measure this?

Accurate
Speed
Price
Subjectivity

Reproducible

Human
Yes
Slow
Expensive

Subjective

No

Automatic

Sometimes...

Fast
Cheap
Objective

Yes
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e WMT O0/-WMT 16
e Each rater ranks 5 systems

2020

Relative Ranking

Pana la mijlocul lui iulie, By mid-July, it was 40
procentul a urcat la 40%. La percent. In early August, it
inceputul lui august, era 52%. was 52 percent.

Source Reference
— ® O ) O o = m
Until the middle of July, the percentage rose to 40%.
m — () () () () D [P m
Until mid-July, the percentage rose to 40%.
= o O ® () 4 Worst
By mid-July, the percentage climbed to 40 per cent.
— () ® ® () ad Worst |
Until mid-July, the percentage climbed to 40%.

Until the middle of July, the figure climbed to 40%.
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3/10 blocks, 10 items left In block News lask #13:Segment #1278

e Scores are standardised
according to each
individual worker’s overall

mean and standard
deviation How do you value the Olympic experience?

How do you rate your Olympic experience?

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

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

® WMT 18[ WMT 1 9] Sentence pair WMT19DocSrcDA #281:Document #reuters.218861-0 English — German (deutsch)

For the pair of sentences below: Read the text and state how much you agree that:

¢ U Se a SO u rce Se nte n Ce The black text adequately expresses the meaning of the gray text in German (deutsch).
instead Of a refe rence North Korea says 'no way’ will disarm unilaterally without trust
sentence (“source-based”) “

Nordkorea sagt, Spriinge ohne Vertrauen entwaffnen ohne Vertrauen.

jate transiation

© This is the GitHub version #wmt19dev of the Appraise evaluation system. ¥ Some rights reserved. 58 Developed and maintained by Christian Federmann.
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o Are we there yet?
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Human Parity in MT

Google’s Neural Machine Translation System: Bridging the Gap
between Human and Machine Translation

¢ Seve ral pa pe I'S p revious |y Yonghui Wu, Mike Schuster, Zhifeng Chen, Quoc V. Le, Mohammad Norouzi
. yonghui,schuster,zhifengc,qvl,mnorouzi@google.com
Cla 1M Ed sOome some SO rt Of Wolfgang Macherey, Maxim Krikun, Yuan Cao, Qin Gao, Klaus Macherey,

. Jeff Klingner, Apurva Shah, Melvin Johnson, Xiaobing Liu, Lukasz Kaiser,
h uma n'pa rlty Stephan Gouws, Yoshikiyo Kato, Taku Kudo, Hideto Kazawa, Keith Stevens,
George Kurian, Nishant Patil, Wei Wang, Cliff Young, Jason Smith, Jason Riesa,
Alex Rudnick, Oriol Vinyals, Greg Corrado, Macduff Hughes, Jeffrey Dean
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Yonghui Wu, Mike Schuster, Zhifeng Chen, Quoc V. Le, Mohammad Norouzi
yonghui,schuster,zhifengc,qvl,mnorouzi@google.com
Wolfgang Macherey, Maxim Krikun, Yuan Cao, Qin Gao, Klaus Macherey,
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George Kurian, Nishant Patil, Wei Wang, Cliff Young, Jason Smith, Jason Riesa,
Alex Rudnick, Oriol Vinyals, Greg Corrado, Macduff Hughes, Jeffrey Dean

Achieving Human Parity on Automatic
Chinese to English News Translation

Hany Hassan] Anthony Aue, Chang Chen, Vishal Chowdhary, Jonathan Clark,
Christian Federmann, Xuedong Huang, Marcin Junczys-Dowmunt, William Lewis,
Mu Li, Shujie Liu, Tie-Yan Liu, Renqgian Luo, Arul Menezes, Tao Qin,
Frank Seide, Xu Tan, Fei Tian, Lijun Wu, Shuangzhi Wu, Yingce Xia,
Dongdong Zhang, Zhirui Zhang, and Ming Zhou

Microsoft Al & Research
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Human Parity in MT

o Several papers previously
claimed some some sort of
human-parity

e WMT 18" also presented

such result for English -
Czech
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e 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

e 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?

o \WMT 19" included source-based sentence-level direct
assessment with document context

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

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

e However, for document level evaluation, the human
translations are still significantly better, unlike in 2018
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Launch of “Endeavour” delayed by

robotic arm problems.

“Progress” postponed because of mechanical
hand into the sky:
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Is it a good translation?
& B & A b 51K A ALAE 26, AT 3 1 B

US willing to negotiate with North Korea but
not to pay more compensation.

The United States is willing to hold talks
with North Korea but refused to pay

remuneration.
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Example - Precision and Recall

Although the northern wind shrieked across the sky , it was still very clear .

/ /

However, the sky remained clear under the strong north wind .

Precision:
7/ 15 tokens = 47%
Is it enough?
Recall:
7 /12 tokens = 58%
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Although the northern wind shrieked across the sky , it was still very clear .

However , the sky remained clear under the strong north wind .
Although a north wind was howling , the sky remained clear and blue .

The sky was still crystal clear , though the north wind was howling .

Despite the strong northerly winds , the sky remains very clear .
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Multiple References

Precision: 11/15 tokens

Although the northern wind shrieked across the sky , it was still very clear .
Is it enough?

However , the sky remained clear under the strong north wind .
Although a north wind was howling , the sky remained clear and blue .

The sky was still crystal clear , though the north wind was howling .

Despite the strong northerly winds , the sky remains very clear .
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Capturing word order

Precision: 11/15 tokens

sky very northern shrieked clear wind Although across the the, still was it .
How can we fix this?

However , the sky remained clear under the strong north wind .
Although a north wind was howling , the sky remained clear and blue .

The sky was still crystal clear , though the north wind was howling .

Despite the strong northerly winds , the sky remains very clear .



STATISTICAL MACHINE TRANSLATION 2020 ROEE AHARONI
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Precision: 11/15 tokens
4/14 bigrams
1/13 trigrams

Although the northern wind shrieked across the sky , it was still very clear .
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N-gram Precision

Precision: 11/15 tokens
0/14 bigrams
0/13 trigrams

sky very northern shrieked clear wind Although across the the , still was it .

However , the sky remained clear under the strong north wind .
Although a north wind was howling , the sky remained clear and blue .

The sky was still crystal clear , though the north wind was howling .
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Weakness of precision - low coverage

Precision: 3/1 tokens
2 /2 bigrams

1/1 trigrams

verv clear .

However , the sky remained clear under the strong north wind .
Although a north wind was howling , the sky remained clear and blue .
The sky was still crystal clear , though the north wind was howling .

Despite the strong northerly winds , the sky remains very clear .
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Weakness of precision - repetitions

Precision: 11/15 tokens
4/14 bigrams
1/13 trigrams

a north . the was and was the the the though the , the sky

However , the sky remained clear under the strong north wind .
Although a north wind was howling , the sky remained clear and blue .
The sky was still crystal clear , though the north wind was howling .

Despite the strong northerly winds, the sky remains very clear .
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B L E U BLtU: a Method for Automatic Evaluation of Machine Translation

Kishore Papineni, Salim Roukos, Todd Ward, and Wei-Jing Zhu
IBM T. J. Watson Research Center
Yorktown Heights, NY 10598, USA

» “Bilingual Evaluation Understudy” {papineni,roukos,toddward,weijing } @us.ibm.com
e Published in 2002 c 3
E 25+
. . (o)) ¢
e 10852 citations, as of 3/2020 T 27
= 195 7
© 1
e Simple, reproducible, fast > 1
c 05t
. . o 0+
e Correlated well with human evaluation = OF | |
E . I I
0 0.1 0.2 0.3
Bleu score

—e— Predicted & Monolingual Group
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(clipped) precision for each 2 Countcl,-p (n-gram)

76 ( Iy 1-4) D n-gram € C
n-gram size (usually 1- n= —m—
Y.  Count(n-gram’)
n-gram' € '
Brevity Penalty - punish if BP — 1 if ¢c>7r
candidate is too short ell=r/c) if ¢ <r

N
BLEU score BLEU= BP -exp (2 Wh logpn) W, = I/N
n=1

ROEE AHARONI
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METEOR he cat aat on the
e

e “Metric for Evaluation of Translation with Explicit ORdering” on the mat sat the cat

* Produces an alignment with iterative matching the cat sat on the mat

/
* Preferably with fewest crosses —

on the mat sat the cat

e Computes unigram precision and recall

e Computes their harmonic mean, with more weight for recall Ia o 10PR
mean ﬁ
e Penalise alignments with non-consecutive chunks + 9
eFinalscore: M = Flean (]_ — p) o\ 3
p = 0.9

.AlSO useS Stemming (“gOOdS"—“gOOdH)’ Synonyms (Hwe”"—“gOOdH) | * .u,,‘
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Summary

Evaluation is important!

Human evaluation is best, but: expensive, slow, subjective
Automatic evaluation is cheap, fast and objective

e BLEU is not perfect, but very popular

e Contrastive evaluation is informative

Human parity is here?

* Onlyin the sentence level, for high resource languages

* More work is needed!
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