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Metrics of MT Quality.

Approaches to MT. SMT, PBMT, NMT, NP-hardness.

NMT (Seq2seq, Attention. Transformer). Neural Monkey.
Parallel texts. Sentence and word alignment. hunalign, GIZA++.
PBMT: Phrase Extraction, Decoding, MERT. Moses.
Morphology in MT. Factors or segmenting, data or linguistics.
Syntax in SMT (constituency, dependency, deep).

Syntax in NMT (soft constraints/multitask, network structure).
Towards Understanding: Word and Sentence Representations.
Advanced: Multi-Lingual MT. Multi-Task Training. Chef's Tricks.
Project presentations.
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Task of MT (formulating a simplified goal).

Manual evaluation.

Automatic evaluation.

Empirical confidence bounds.
End-to-end vs. component evaluation.
Summary: Evaluation caveats.
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You need a metric to be able to check your progress.
An example from the history:

® Manual judgement at Euratom (Ispra) of a Systran system (Russian—English) in
1972 revealed huge differences in judging; (Blanchon et al., 2004):

® 1/5 (D-) for output quality (evaluated by teachers of language),
® 45/5 (A+) for usability (evaluated by nuclear physicists).

Metrics can drive the research for the topics they evaluate.

® Some measured improvement required by sponsors: NIST MT Eval,
DARPA, TC-STAR, EuroMatrix+.

e BLEU has lead to a focus on phrase-based MT.

® Other metrics may similarly change the community's focus.

3/84



We restrict the task of MT to the following conditions.
® No writers’ ambitions, we prefer literal translation.
® No attempt at handling cultural differences.

Expected output quality:
Worth reading. (Not speaking the src. lang. | can sort of understand.)
Worth editing. (I can edit the MT output to obtain publishable text.)
Worth publishing, no editing needed.

In general, we're aiming at level 1 or 2. Level 3 remains risky.
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What to Show to the annotators when assessing the candidate?

o ... only the (human) reference

° ... only the source

° ... both
Context to Consider:

° ... sentences in random order

° ... obtain single score per document

° ... show whole documents, scores per sentence
What to Ask from annotators (scoring technique):

® Some score over several candidates?

® Some score for a single output?

o A ?
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Black-box: Judging hypotheses produced by MT systems:

. and of whole sentences.
Somewhat revisited under the name .
. by several MT systems:
Longer sentences hard to rank. Candidates incomparably poor.
. , i.e. parts of sentences:
Tackles the issue of long sentences. Does not evaluate overall coherence.
. Blind editing+correctness check.
° : Does MT output help as much as the original?

Do | dress appropriately given a translated weather forecast?
Gray-box: Analyzing errors in systems' output.

o , . Is the core event structure preserved?
. : Multi-dimensional quality metrics.

Glass-box: System-dependent: Does this component work?

6/84



Direct Assessment: Adequacy

Graham et al. (2013) propose a simple continuous scale:
® To what extent MT adequately expresses the meaning of REF?

This HIT consists of 100 English assessments. You have completed 0,
Read the text below. How much do you agree with the following statement:
The black text adequately expresses the meaning of the gray text in English.

To snobs like me who declare that they'd rather play sports than watch them, i's hard to see the appeal of watching
games rather than taking up a controller myself

Snob like me, who say that it is better to be in sports than walching him, it is hard to understand the appeal of having
to watch the game, rather than to take a joystick in hand.

0% 100 %

@ After ~15 judgements, each annotator stabilizes.

© Interpretable by averaging over many judgements of many people.
© 30-70(1)% of participating Turkers unreliable.

© Too few non-English speakers on Amazon Mechanical Turk.
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Direct Assessment: Fluency

DA for fluency:
® To what extent the MT is fluent English?
® The source or reference are not shown at all.
® Fluency used only to break ties in adequacy.

This HIT consists of 100 English assessments. You have completed 18.
Read the text below. How much do you agree with the following statement:
The text is fluent English.

Mario Idol after what problems back in the squad sat out first.

0% 100 %

NEXT
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Recent Result: MT Surpassing Humans: 2018

e WMT 2018 English-to-Czech news translation results: (e et 201)

Ave. % Ave. z System
1 844 0.667 CUNI-Transformer
2 798 0.521 UEDIN
78.6 0.483 Professional Translation
4 68.1 0.128 ONLINE-B
5 594 —0.178 ONLINE-A
6 541 —0.354 ONLINE-G

9/84



e WMT 2018 English-to-Czech news translation results: (o et 1. 201)

Ave. % Ave. z System
1 844 0.667 CUNI-Transformer
2 79.8 0.521 UEDIN
78.6 0.483
4 68.1 0.128 ONLINE-B
5 594 —0.178 ONLINE-A
6 54.1 —0.354 ONLINE-G

Caveats:

® Humans translated whole documents, MT individual segments.

® FEvaluation was done for individual segments.
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SRC-Based Doc-Level DA

WIT18D0cSrcDA #202-Documant

Document mteonont 236520 1 English — German (deutach)

Beiow ars the sentances you have just rated Fisass

The black xor ing of the gray texti (doutsch),

Russian Grand Prix: Lewis Hamilton closes in on world title after team orders hand him win over Sebastian Vettel It became clear
from the moment that Valtteri Bottas qualified ahead of Lewis Hamilton on Saturday that Mercedes™ team orders would play a large
part in the race. From pole, Bottas got a good start and almost hung Hamilton out to dry as he defended his position in the first two
turns and invited Vettel o attack his teammate. Vettel went into the pits first and left Hamilton to run into- the traffic at the tail of the
pack, something which should have been decisive. The Mercedes pitted a lap later and came out behind Vettel, but Hamilton went
ahead after some wheel-to-wheel action that saw the Ferrari driver reluctantly leave the inside free at risk of holding out after a
double-move to defend on the third comner. Max Verstappen started from the back row of the grid and was in seventh by the end of
the first lap on his 215t birthday. He then led for a large part of the race as he held onto his tyres to targeta quick finish and
overtake Kimi Raikkonen for fourth. He eventually came into the pits on the 44th lap but was unable to increase his pace in the
remaining eight laps as Raikkonen took fourth. It's a difficult day because Valtteri did a fantastic job all weekend and was a real
gentleman told let me by. The team have done such an exceptional job to have a one two,” said Hamilton.

Groer Preis von Russland: Lewis Hamilton schliefit auf Weltmeistertitel ein, nachdem ihm das Team den Sieg Gber Sebastian
Vettel Gberlassen hat Es wurde von dem Moment an kiar, dass Valtteri Bottas sich vor Lewis Hamilton am Samstag qualifiziert
hatte, dass die Teamauftrage von Mercedes eine grofie Rolle im Rennen spielen wiirden. Von der Pole aus erwischte Bottas einen
guten Start und lieB Hamilton fast trocken, als er seine Position in den ersten beiden Kurven verteidigte und Vettel einlud, seinen
Teamkollegen anzugreifen. Vettel ging zuerst in die Gruben und verlie® Hamilton, um am Rucksack in den Verkehr 2u geraten, was
entscheidend gewesen sein solite. Der Mercedes drehte eine Runde spater und kam hinter Vettel, aber Hamilton ging nach einigen
Rad-an-Rad-Aktion, die sah, dass der Ferrari-Fahrer widerwillig verlassen die Innenseite frei in Gefahr zu halten, nach einem
Doppelschlag auf der dritten Ecke zu verteidigen. Max Verstappen startete aus der hinteren Startreihe und wurde am Ende der
ersten Runde an seinem 21, Geburtstag Siebter, Er filhrte dann fiir einen groBen Teil des Rennens, als er auf seinen Reifen hielt,
um ein schnelles Ziel zu erreichen und Kimi Réikkénen zum vieren Mal zu tiberholen. In der 44, Runde kam er schiieBlich in die
Box, konnte aber sein Tempa in den verbleibenden acht Runden nicht erhohen, da Réiikkonen den vierten Platz belegte. Es ist ein
schwieriger Tag, denn Valtteri hat das ganze Wochenende einen fantastischen Job gemacht und war ein echter Gentleman, der mir
gesagt hat, Das Team hat so einen auBergewdhnlichen Job gemacht, um ein, zwei zu haben”, sagte Hamilton.

Candidats ransiaton

-

© Mental overload.

© Too few scores
collected = Difficult to
get statistical
significance.
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® Score sentences using DA one by one.
® In the original order (i.e. not shuffled).
= Mentally manageable.

Problems of the first run at WMT19 (Barrault et al., 2019):
® No way to go back to previous sentences.
e All sentences in a row must come from the same MT system.
e No longer independent probes (violating statistical assumptions).
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Recent Results: MT Surpassing Humans:

English—Czech

Ave. Ave. z = System

1 91.2 0.642  Professional Translators

2 86.0 0.402 CUNI-DOCTRANSFORMER-T2T
86.9 0.401 CUNI-TRANSFORMER-T2T-2018
85.4 0.388 CUNI-TRANSFORMER-T2T-2019

5 81.3 0.223 CUNI-DOCTRANSFORMER-MARIAN
80.5 0.206 UEDIN

7 70.8 —0.156 ONLINE-Y
71.4 —0.195 TARTUNLP-C

9 67.8 —0.300 ONLINE-G

10 68.0 —0.336 ONLINE-B

11 609 —0.594 ONLINE-A

12 593 —0.651 ONLINE-X

2019
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Recent Results: MT Surpassing Humans:

English—Czech

2019

English—German

Ave. Ave. z = System

1 91.2 0.642  Professional Translators

2 86.0 0.402 CUNI-DOCTRANSFORMER-T2T
86.9 0.401 CUNI-TRANSFORMER-T2T-2018
85.4 0.388 CUNI-TRANSFORMER-T2T-2019

5 81.3 0.223 CUNI-DOCTRANSFORMER-MARIAN
80.5 0.206 UEDIN

7 70.8 —0.156 ONLINE-Y
71.4 —0.195 TARTUNLP-C

9 67.8 —0.300 ONLINE-G

10 68.0 —0.336 ONLINE-B

11 609 —0.594 ONLINE-A

12 593 —0.651 ONLINE-X

Ave. Ave. z  System
90.3 0.347  Facebook-FAIR
93.0 0.311  Microsoft-WMT19-sent-doc
92.6 0.296  Microsoft-WMT19-doc-level
90.3 0.240 Professional Translation
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
.. 10 more systems here ...
76.3 —0.400 online-X
433 —1.769 en-de-task
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SRC-Based Doc-Aware 10-RankME

Mix of all:

® Two or more systems
considered.

® \Whole document shown.

® A section of 10 consecutive
sentences scored in
(1) adequacy, (2) fluency,
(3) overall.

,,,,, = Combines relative, absolute,

doc-level, sent-level.

© Very time-consuming.
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Relative Ranking of Sentences

Defying the shadows, Anto descends the crater and | pfes okolni tmu faré Anto do kréteru a osvétluje si
lights the path with a small torch attached to the cestu malou svitilnou, kterou ma pFipevnénou na
helmet he bought with his money. helmé& a sém si ji za své penize koupil.

B - @9 9 Y 9 ) - 3

Vzdoruje stiniim Anto, sestupuje z kréteru a sviti cestu s malou pochodni pfipojenou k helm, kterou koupil ze svych
penéz.

B - @9 9 Y 9 ) - 3

Vzpirat se stinim, Anto sestupuje krater a osviti cestu malou baterkou spojenou s helmou, kterou on koupil s jeho
penézi.

0 - O 9 @39 @9 @Y - X

Odoléva stiny, Anto snasi krater a osvétli cestu s malou pochodeii na helmu, koupil za své penize.

0O - 0 (0 X0 EX0 OO - @3

Navzdory stinim anto, sestupuje z kréteru a sviti na cestu s malou pochodefi pfipevnénou na helmu, kterou si koupil
ze svych penégz.

B - 9 29 @O 9 @Y - 3

Popirani stinovym zpravodajim, Anto nezavladne se crater a svitidla cestu s malou pochodefi odddni helmu koupil s
jeho penize.
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Relative Ranking (Eye-Tracked)

/”

L

0 ikt
helmé a sém si ji za své penize koupil.

0 o - @

U's malou Fipoj k hel pil ze svych|

° - =3

Submit

Project suggestion: Analyze the recorded data: path patterns / errors in words.
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Relative Ranking of Constituents

Source: Kénnen die USA ihre Besetzung aufrechterhalten, wenn sie dem irakischen Volk nicht Nahrung, Gesundheitsfiirsorge und andere
grundlegende Dienstleistungen anbieten kénnen?

Reference: Can the US sustain its occupation if it cannot provide food, health care, and other basic services to Iraq's people?

Translation Rank

@)
O]
o)
=0

)

The United States can maintain its employment when it the Iraqi people not food, health care and other
basic services on offer?.

‘Worst Best
The US can maintain its occupation. if they cannot offer the Iraqi people food, health care and other basic CID ? C; ? (g)
services?

‘Worst Best
Can the US their occupation sustained if it to the Iraqi people not food, health care and other basic Cl) <2) ? ? (5)
services can offer?

‘Worst Best
Can the United States maintain their occupation. if the Iragi people do not food, health care and other (1) ? ? ? CS)
basic services can offer?

‘Worst Best

(0]
O,
wO
=0

(0]

The United States is maintained, if the Iraqi people, not food, health care and other basic services can
offer?

Annotator: ccb Task: WMTO07 German-English News Corpus |
Instructions:

Rank each constituent translation from Best to Worst relative to the other choices (ties are allowed). Grade
only the highlighted part of each translation.

Please note that seg are selected ically, and they should be taken as an approximate guide.
They might include extra words on either end that are not in the actual alignment, or miss words. 16/84




Interpreting Manual Ranks

: better

x -
)
*

*

OO wWw>

See also Bojar et al. (2011).
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better

OO wWw>

See also Bojar et al. (2011).
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better

.**. ...*
*... o o o o

<mOAQ <Kmouw
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better

.**. ...*
*... o o o o

<mOAQ <Kmouw
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better

< — "> All in Block"

Ao ge oo A: {2

Be gt o B: 0/2

C o o* ° o C:0/2

De o o 0* D: 0/1
E:1/1

/!\ e o o o <‘.If

E3 e o o <‘.l' o

(:; e o o 4‘.‘{ °

[EE e o -1‘..: e o

See also Bojar et al. (2011).
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better

< — "> All in Block"
Bog oo« A:1/2
Be gt e B: 0/2
C o o* ° o C:0/2
De o o 0* D: 0/1
E: A/
/!\ e o o o <‘.If
E3 e o o <‘.l' o
(:; e o o 4‘.‘{ °
EE e o e o

See also Bojar et al. (2011).
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et Pairwise "> All in Block"
A e * o o o A:1/2
B e o * o o B: 0/2
C o o * ° o C:0/2
[) e o o o [) . ()/(1
x E:1/1
A [} [ ) [ ] [} *
E3 e o o <‘.l' .
(:) e o o 4‘.‘{ °
[EE e o -1‘..[ o o

See also Bojar et al. (2011).
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e
*..

See also Bojar et al. (2011).

mOwW>» OCOOW>

Simulated
Pairwise

A>B
A>C
A>D
B=C
B>D
C>D

"= All in Block™

A:1/2
B: 0/2
C:0/2
D: 0/1
E:1/1
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mOwW>» OCOOW>

See also Bojar et al. (2011).

Simulated

Pairwise
A>B A<B
A>C A<C
A>'

B: B=C
F
A<E
B<E
C<E

"2 All in Block"

A:1/2
B: 0/2
C:0/2
D: 0/1
E:1/1
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: better
‘/!\ ° <1‘.|: e o o
E3 e o <‘." e o
(:; o o <<‘I( o o
[) e o o o <‘.lr
/!\ e o o o <‘.Ir
E3 e o o <‘.l' o
(:; e o o 4‘.‘{ °
EE o o <‘.l: o o

See also Bojar et al. (2011).

Simulated
Pairwise

A>B A<B
A>C A<C
A>D
B=C B=C
B>D
C>D
A<E
B<E
C<E

"= All in Block™

A:1/2
B: 0/2
C:0/2
D: 0/1
E:1/1
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: better
‘/!\ ° <1‘.|: e o o
E3 e o <‘." e o
(:; o o <<‘I( o o
[) e o o o <‘.lr
/!\ e o o o <‘.Ir
E3 e o o <‘.l' o
(:; e o o 4‘.‘{ °
EE o o <‘.l: o o

See also Bojar et al. (2011).

Simulated
Pairwise

A>B A<B
A>C A<C
A>D
B=C B=C
B>D
C>D
A<E
B<E
C<E

"> Others"

A: 3/6
B: 4/6
C: 4/6
D: 0/3
E: 3/3

"= All in Block™

A:1/2
B: 0/2
C:0/2
D: 0/1
E:1/1
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: better
‘/!\ ° <1‘.|: e o o
E3 e o <‘." e o
(:; o o <1‘.I: e o
[) e o o o <‘.lr
/!\ e o o o <‘.lf
E3 e o o <‘.l' o
(:; e o o 4‘.‘{ °
EE e o <‘.l: o o

See also Bojar et al. (2011).

Simulated
Pairwise

A>B A<B
A>C A<C
A>D
B=C B=C
B>D
C>D
A<E
B<E
C<E

"> Others"

A:(3/6
B: 4/6
C: 4/6
D: 0/3
E: 3/3

"= All in Block™

A:1/2
B: 0/2
C:0/2
D: 0/1
E:1/1
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: better
‘/!\ ° <1‘.|: e o o
E3 e o <‘." e o
(:; o o <1‘.I: e o
[) e o o o <‘.lr
/!\ e o o o <‘.lf
E3 e o o <‘.l' o
(:; e o o 4‘.‘{ °
EE e o <‘.l: o o

See also Bojar et al. (2011).

Simulated
Pairwise

A>B A<B
A>C A<C
A>D
B=C B=C
B>D
C>D
A<E
B<E
C<E

"> Others"

A: 3/6
B:4/6
C:4/6
D: 0/3
E: 3/3

"= All in Block™

A:1/2
B: 0/2
C:0/2
D: 0/1
E:1/1
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: better

;.

mOwW>» OCOOW>

el o o

See also Bojar et al. (2011).

Simulated
Pairwise

A>B A<B
A>C A<C
A>D
B=C B=C
B>D
C>D
A<E
B<E
C<E

"> Others"

A: 3/6
B: 4/6
C: 4/6
D: 0/3

"= All in Block™

A:1/2
B: 0/2
C:0/2
D: 0/1

31/84



Interpreting Manual Ranks

Simulated
< Petter Pairwise > Others" "z All in Block"
Aefe o o AB AB A:36
Be ¥+ + ASC A<C @46 B: 02
(:: e o <q‘.I: e o "!\::> [:)
D o0 O O .* B:C B=C
B>D
[ ] (] L] [ ] C>D
g\. | *f A<E
B<E
Coe o9 C<E
Ee e o )

See also Bojar et al. (2011).
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Comprehension 1/2 (Blind Editing)

Original: They are often linked to other alterations sleep as mightmares, night terrors, the nocturnal enuresis (pee in bed) or the sleepwalking, but it is not
always the case.

Edit:

They are often linked to other sleep disorders, such as nightmares, night terrors, the nocturnal enuresis (bedwetting) or sleepwalking, but this is
not always the case.

Reset Edit

@ Edited.

(ONo corrections needed.
OUnable to correct.

Annotator: ccb Task: WMT09 Multisource-English News Editing

Instructions:
Correct the translation displayed, making it as fluent as possble. If no corrections are needed, select "No corrections needed.” If you cannot understand
the sentence well enough to correct it, select "Unable to correct."
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Comprehension 2/2 (Judging)

Source: Au méme moment, les gouvernements belges, hollandais et luxembourgeois ont en parti nati isé le érat européen fi ier, Fortis.
Les analystes de Barclays Capital ont déclaré que les négociations frénétiques de ce week end, conclues avec l'accord de sauvetage" semblent ne pas avoir
réussi a faire revivre le marché".

Alors que la situation économique se détériorasse, la demande en matiéres premleres, pétrole inclus, devrait se ralentir.

"la prospective d'équité globale, de taux d'intérét et d'échange des marchés, est d ine" ont &crit les analy de Deutsche Bank dans une
lettre a leurs investisseurs.”

"nous pensons que les matiéres premiéres ne pourront échapper a cette contagion.

Reference: Meanwhile, the Belgian, Dutch and Luxembourg governments partially nationalized the European financial conglomerate Fortis.
Analysts at Barclays Capital said the frantic weekend negotiations that led to the bailout agreement "appear to have failed to revive market sentiment.”
As the economic situation deteriorates, the demand for commodities, including oil, is expected to slow down.

"The outlook for global equity. interest rate and exchange rate markets has become increasingly uncertain,” analysts at Deutsche Bank wrote in a note to
investors.

"We believe commodities will be unable to escape the contagion.

Translation Verdict
‘While the economic situation is deteriorating, demand for commodities, including oil, should decrease. ‘gs 8
‘While the economic situation is deteriorating, the demand for raw materials, including oil, should slow down. Y?s Noo
Alors que the economic situation deteriorated, the request in rawmaterial enclosed, oil, would have to slow down. % ISI?)
‘While the financial situation damaged itself, the first matters affected, oil included, should slow down themselves. .25 I(\ID()
‘While the economic situation is depressed, demand for raw materials, including oil, will be slow. Yom )%
Annotator: ccb Task: WMTO09 French-English News Edit Acceptance

Instructions:

Indicate whether the edited translations represent fully fluent and q to the refe

The reference is shown with context, the actual sentence is bold.
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An approximation of task-based evaluation.
Preparation: English texts and Czech yes/no questions:

e We found English text snippets hopefully by native speakers.

e We equipped each snippet with 3 yes/no questions in Czech.
3 different snippet lengths (1..3 sents.), 4 different topics:

® Meeting: when, where, how often, with whom, ...
e Directions: driving/walking instructions, finding buildings, ...

® Basic quizes: maths, physics, biology, .. simple questions.

Politics/News: elections chances, affairs, finance news, ..

Annotation: Given machine-translated snippet, answer the questions.
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Moses 2007

Google 16.2.2010

Na provoz svétla na roundabout, obratit
levice a projet ballymun. Otocit vlevo
na kfizovatce. ballymun / Collins Av-
enue Road Dcu je umisténa na Collins
500m na pravém boku Avenue.

Na semaforech na kruhovy objezd,
odbodit doleva a jet pres Ballymun.
Odbocit vlevo na Collins Avenue / Bal-
lymun silniéni krizovatky. DCU se
nachdzi na Collins Avenue 500 m na
pravé strané.

Zaskrtnéte pravdiva tvrzeni:
DCU lezi na Collins Avenue.

V daném mésté maji na kruhovych objezdech zfejmé semafory.
P¥i prijezdu budete mit DCU po levé strané.

Original: At the traffic lights on the roundabout, turn left and drive through Ballymun. Turn left at
the Collins Avenue/Ballymun Road crossroads. DCU is located on Collins Avenue 500m on the right

hand side. Correct answer: yyn
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en-cs
Manual evaluation by domain experts, scoring in categories: Reference == Best System

1. Language Resources - Spelling and Morphology
2. Vocabulary - Adequacy of Terms Used
3. Vocabulary - Clarity of the Text in Terms of Used Words

4. Syntax and Word Order

5. Coherence and Overall Understanding of the Text

05 1 15 2 25 3 35 4

plotted as average rank for better comparibility
better «— worse
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Supplement No. 1 to the agreement on the sublease the apartment, of 13th May 2016
On the day, month and year written below Marta Buresova, pers. no. 695604/3017
Address: Radimova 8, Prague 6, 169 00 as the tenant on the one hand (Hereinafter
referred to as "the tenant") and Karolina Cerna, pers. no. 136205/891 Address:
Alfrédova 13, Praha 4, 142 00 As a lessee on the other (Hereinafter referred to as "the
lessee”) collectively also referred to as "the Contracting parties” have agreed on this
Supplement No. 1 to the Agreement on the sublease the apartment, of 13th May 2016
(hereinafter referred to as the "Supplement No. 1")

l. Introductory Provisions

On 13th May 2016, the tenant and the lessee closed the Agreement on the sublease of
the apartment, under which the tenant let the lessee use the apartment No. 4 (area 49
m?2) of size 14+1/L in the ground floor of the house in Prague 4, Alfrédova 13, ..

(Vojtéchova et al., 2019)
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Dodatek ¢. 1 ke smlouvé o podndjmu bytu ze dne 13. kvétna 2016
V den, mésic a rok nize napsané Marta Buresova, pers. no.

695604 /3017 Adresa: Radimova 8, Praha 6, 169 00 jako najemce na
jedné strané (dale jen ,najemce") a Karolina Cerna, pers. no.
136205/891 Adresa: Alfrédova 13, Praha 4, 142 00 jako nijemce na
strané druhé (dale jen ,najemce") spolecné oznacované také jako
»smluvni strany” se dohodly na tomto dodatku ¢. 1 ke smlouvé o
podnajmu, dale jen ,ndjemni smlouva", dale jen ,13. kvétna 2016").
|. Uvodni ustanovenf

Dne 13. kvétna 2016 najemce a najemce uzavreli smlouvu o dalsim
prondjmu bytu, podle niz ndjemce pronajimé najemci byt ¢. 4 (plocha
49 m?) o velikosti 141/I v pfizemi domu v Praze 4, Alfrédova 13, ..
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Dodatek ¢. 1 ke smlouvé o podnajmu bytu ze dne 13. kvétna 2016

V den, mésic a rok nize napsané Marta Buresovd, pers. no.

695604 /3017 Adresa: Radimova 8, Praha 6, 169 00 jako najemce na
jedné strané (dale jen ,najemce") a Karolina Cerna, pers. no.
136205/891 Adresa: Alfrédova 13, Praha 4, 142 00 jako najemce na
strané druhé (dale jen ,najemce") spole¢né oznacované také jako
»smluvni strany” se dohodly na tomto dodatku ¢. 1 ke smlouvé o

podnajmu, dale jen ,najemni smlouva", dale jen ,13. kvétna 2016").

|. Uvodni ustanovenf{

Dne 13. kvétna 2016 najemce a najemce uzavreli smlouvu o dalSim
pronajmu bytu, podle niz najemce pronajima najemci byt ¢. 4
(plocha 49 m2) o velikosti 141/l v pfizemi domu v Praze 4, Alfrédova
12
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® |Improved evaluation of adequacy compared to BLEU.
® Reduced human labour of HTER (Snover et al., 2006).

Essence:

(Who did what to whom, when, where and why.)

|dentify semantic frames and roles in ref & hyp.

® Manual (5-15 min of training) or automatic (shallow SRL).
Mark match/partial/mismatch of each predicate and each
argument.

® Manual.

Calculate prec & rec across all frames in the sentence.
Report f-score.
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It is hard to rank A vs. B (even if we know R is the ref.)

cggé Finally, he stood in the center
of the referee Wolfgang Stark.

-]# At the end of the day, was at the centre
of a referee Wolfgang Stark.

The referee Wolfgang Stark then garnered
some attention.
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HMEANT lllustration: SRL

It is easier to mark roles of a single hypothesis.

{&@ Finally, he stood in the center
of the referee Wolfgang Stark.
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HMEANT lllustration: SRL

It is easier to mark roles of a single hypothesis.

{&@ Finally, he.m the center

Jction Of the referee Wolfgang Stark.
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HMEANT lllustration: SRL

It is easier to mark roles of a single hypothesis.
Agent

{&@ F|nally|n the center

Jction Of the referee Wolfgang Stark.
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HMEANT lllustration: SRL

It is easier to mark roles of a single hypothesis.
Agent Locative

c’;g@ (Finallytoo% the center rg

Temporal  Action ©f the referee Wolfgang Sta
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HMEANT lllustration: SRL

The same SRL is performed on the reference.

The referee Wolfgang Stark then garnered
some attention.
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HMEANT lllustration: SRL

The same SRL is performed on the reference.

Action

The referee Wolfgang Stark then
orme attention.
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HMEANT lllustration: SRL

The same SRL is performed on the reference.

Agent Temporal Action

{%@ ﬁ'he referee Wolfgang Star%henlgarnpmd\ Experiencer

e attention)
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HMEANT lllustration: Alignment

And finally, frames and role fillers are aligned.

{:’A“;@ (Fi”a”Ytoo% the center rg

f the referee Wolfgang Sta

BQEE fl'he referee Wolfgang Star%hen garnermﬂ
e attention.)
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HMEANT lllustration: Alignment

And finally, frames and role fillers are aligned.

{gé (F'na“y‘Stoo% the center rg

f the referee Wolfgang Sta

‘e
‘e
.
e
.
.,
ay
.....
.....
",
L
e
L
e
e
e
e
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HMEANT lllustration

And finally, frames and role fillers are aligned.

{:@ (F'na“ylStoo% the center rg

f the referee Wolfgang Sta

: Obviously, the meaning
was rather distorted.

g

B
0
e
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HMEANT lllustration

And finally, frames and role fillers are aligned.

{:@ (F'na“ylStoo% the center rg

f the referee Wolfgang Sta
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HUME (Birch et al., 2016) improves over HMEANT by:
e using semantic trees (UCCA, Abend and Rappoport (2013)),
® using source rather than reference,
® using trees on the source only, not malformed hypothesis.
Two manual stages again:
Create UCCA tree for the source (can reuse for more systems!).
Label UCCA tree indicating how much was preserved by MT.

L H H

P A AP A
R C

5 | |
After graduation Tom moved to NYC
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HUME Annotation
Al

—
; R G
After graduation Tom moved to NYC

Tom relocated stateside by graduation

e |eafs get R/O/G (traffic lights): bad, mixed, good.
e Structure gets A/B: adequate, bad.
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HMEANT /HUME are Close to FGD

e XRcenter Project suggestion:
TWHEN' ACT OoC Use t-layer tools to:

® Improve UCCA parser, or
referee e Automate: parse to UCCA
STR :
St y or t-trees, predict R/O/G,
Agent 2% Locative A/B.

Temooral — Action |of the referee
P olfgang Stark.

(Fmally'stoocﬁt‘he center )
Kk
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Evaluation by Flagging Errors

Classification of MT errors, following Vilar et al. (2006).

punct::Bad Punctuation

_ unk::Unknown Word missC::Content Word missA::Auxiliary Word
@ Missing Word ows::Short Range

Word Order Word Level owl::Long Range
Phrase Level ops::Short Range

form::Bad Word Form opl::Long Range
Incorrect Words

extra::Extra Word
lex::Wrong Lexical Choice
Bad Word Sense
disam::Bad Disambiguation
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Standard MQM (Core)

Register*

H %
Terminology (Content) /  Style¥
Mistranslation \ i
Inconsistency

Spelling*

Omission*

Addition*

Accuracy

Fluency
Untranslated*

Typography*

Grammar*

Completeness (Mechanical)

Legal requirements Locale violation*

Locale applicability

Unintelligible

(Lommel et al., 2014)
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Standard MQM (Overkill)

Registers _ Variants/slang
Normative terminology  Terminology®

Company style
Style guide

Overlylteral

Should not have been translated”

(Content)

‘Abbreviations*
Dateftimer | Mistranslation

Unit conversion®

Discouse.
Duplication*

mbiguity __ Undeareference
Entty (such as name o place)” Ambiguity

Capitalization
Graphic

ot
vt ‘
[ 4 o Punctuation
TYPOSIBRY” [ paived quote marks or brackets
Global font choice f Morphology (word form)
Footnote/endnote format d
Headers and footers Overall design (layout)

Fluency | [ Funtion words
Textalignment

Tense/moodaspect
‘ Date format

Paragraph indentation

Localformatting (Mechanical
Single/double-width (CK only)

Measurement format

Quote mark type

National language standard

Character encoding®

Inconsistent markup. TS ——
Nonallowed characters®

Misplaced e

atter problem”
Sorting”

—
Missing \_Graphics and tables | \ age rerances
——
—_— Jnintelligibl
T Unintelligible
Internationalization Completeness ——

Legal requirements

Locale applicability
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MQM Decision Tree (Simplified)

MQM ANNOTATION DECISION TREE

Note: For any question, if the answer is unclear, select “No”

Is the inthe Ar I

Is theissue related to the fact Yes Is source content No Soi‘:(:::fz:m:‘; ¢ | No Has unneeded content | No m(’:v‘ree'(':;“f:"tsh:‘:: No | Arewordsorphrases

that the textisa translation |———»| inappropriately omitted |—— 9uag —| beenaddedtothe —~ Y | translated inappropri-
should have been ‘main or contrary to any

(e.g., the target text does not from the target? target text? ately?

translated? terminology resources?
mean what the source text
does)? J Yes i Yes l Yes i Yes i Yes

| Omission | Il.lnmnslatedl | Addition | | Terminology I

I Mistranslation I

No
Isthe text i Yes Dowords appearin | Yes TG Accuracy
incorrect? the wrong order? Gr
i No
Is typography, other than | yag, No
tion, used incorrectly? Isthewrong form | YS | Isthe part of speech | NO Dotwoormorevords | o Isawrong verbformor | NO | Word form
— not agree for person, —— !
of aword used? incorrect? tense used? (general)
No number, or gender?
Areone ormore words | Yes, ¢ Yes J Yes ¢ Yes
incorrectly? I Part of speech I I I I
l No Ave’flm((ml\
words” (preposi-
Is the text garbled or tions, articles,
otherviseimpossbleto | YES, [Uninteligible “helper”verbs, etc) | Ye$ D:‘e‘:i::r:"vﬁ"dm No | isancededfunction | NO_ | Isan incorrectfunction | NO | Function words
understand? incorrect? appear? word missing? word used? (general)
No Fluency l No ¢ Yes J Yes ¢ Yes
luen rammar Xtraneous issing Incorrect 5
Fi G E Missi I
Function words
(general)* (general)

(LT-T1-¥10T ‘'] uoIs1aa) saurjaping siojejouue WOW

z98eq
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MQM D

0 anal

ation task, this overview charc presents

“To use the decision tree start with the firse question and follow the appropriate answers until a specific issue type i reached.

Start here —>

Accuracy

ecision Tree (Ful Ra
ultidimensional Quality Metrics(MQM): Full Decision Tree

suitable for selecti

anissue type from it In prac

al terms, howen,

n individu

of November 201

etric would have

coneains 115 issue ty

nadecailed

¢ types categori
smaller decision

analysis of existing translation quality metrics, it provides a exible typology of issue ypes
d into five major branches) is not intended to be used in its entirety for any particular evalu-
e that covers just the issues contained in that metric.

Fluency

Verity

e oo Compatabity
e

Internation-

Sublypes of Inter-
nationalization are
currently undefined.
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Annotation rules:

Mark /suggest as little as necessary.

e Compare to source, not to reference. Literal translation ok.
Preserve white space. Don't add or remove word/line breaks.
Only insert error labels followed by : :.

For missing words, use _ instead of space, if necessary.

Src Perhaps there are better times ahead.
Ref Mozna se tedy blyska na lepsi Casy.

Mozna, Ze extra::tam jsou lepsi disam::krat lex::dopredu.

Mozna extra::tam jsou pfihodnéjsi Casy vpredu.
missC::v_budoucnu  Mozna form::je lepsi Casy.
Mozna jsou lepsi Casy lex::vpred.
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google cu-bojar pctrans cu-tectomt  Total

Automatic: BLEU 13.59 14.24 9.42 7.29 -
Manual: Rank 0.66 0.61 0.67 0.48 -
disam 406 379 569 659 2013

lex 211 208 231 340 990
Total bad word sense 617 800 999 3003
missA 84 111 96 138 429
missC 72 199 108 421
Total missed words 156 310 138 246 850
form 783 735 762 713 2993
extra 381 313 353 394 1441
unk 51 53 56 97 257
Total serious errors 1988 1998 2109 2449 8544
ows 117 100 157 155 529
punct 115 117 150 192 574
tokenization 7 12 10 6 35
Total errors 2319 2354 2536 2895 10104
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Results for WMT10:

Evaluation Method Google CU-Bojar PC Translator TectoMT
> others (WMT10 official) 70.4 65.6 62.1 60.1
> others 49.1 45.0 49.4 441
Edits deemed acceptable [%)] 55 40 43 34
Quiz-based evaluation [%] 80.3 75.9 80.0 81.5
Automatic: BLEU 0.16 0.15 0.10 0.12
Automatic: NIST 5.46 5.30 4.44 5.10

Results for WMT19:
® Best systems match humans in GCSE-like scoring.
® They score worse in pseudo-doc-aware DA.
® They are absolutely terrible on agreements.

.. each technique provides a different picture.
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Expensive in terms of time/money.

Subjective (some judges are more careful /better at guessing).
Not quite consistent judgments from different people.

Not quite consistent judgments from a single person!

Not reproducible (too easy to solve a task for the second time).

Experiment design is critical!

Black-box evaluation important for users/sponsors.
Gray/Glass-box evaluation important for the developers.
SRC-based allows to compare with humans.
Sentence-level no longer relevant for large language pairs.
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Comparing MT output to reference translation.
(Reference-less evaluation is called QUALITY ESTIMATION.)

Fast and cheap.
Deterministic, replicable.
Allows automatic model optimization (“tuning”, MERT).

Usually
Usually
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® Based on geometric mean of n-gram precision.
~ ratio of 1- to 4-grams of hypothesis confirmed by a ref. translation

Src The legislators hope that it will be approved in the next few days . Confirmed
Ref Zakonodarci doufaji , ze bude schvélen v pristich nékolika dnech . 1234
Moses nejblizsich 9754
TectoMT schvaleno dalsi paru volna 6432
Google nadgji dni 9432
PC Tr. to schvaleny v nejblizsich 7200

n-grams confirmed: none,

1 1 1

E.g. Moses produced 10 unigrams (9 confirmed), 9 bigrams (7 confirmed), ...

1 9 1 7 1 5 1 4
BLEU = BP - ey (—) ey (—) ey (—) ey (—)
U exp(4ogm +4099+4098+4097
BP is “brevity penalty”; 1 are uniform weights, the “denominator” equivalent for (/- in

geometric mean in the log domain. )
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e Confirmed counts “clipped” to avoid overgeneration.
® “Brevity penalty” applied to avoid too short output:

1 ifc>r
BP_{ el=r/e ife<r

Ref 1: cat is on mat
Ref 2: There is a cat on mat
Candidate: the the the the the
= Clipping: only % unigrams confirmed.
Candidate:
= % unigrams confirmed but the output is too short.

= BP = el 7/3 = .26 strikes.

The candidate length ¢ and “effective” ref. length r calculated over the whole test set. -



e Within the range 0-1, often written as 0 to 100%.
e Human translation against other humans: ~60%

Google Chinese—English: ~30%, Arabic—English: ~50%.

BLEU for individual sentences not reliable.
More so with only 1 reference translation:

Src " We ' ve made great progress .

Ref " U¢inili jsme velky pokrok .

Moses my udélali

TectoMT Udélali

Google My dosahli obrovského pokroku

PC Translator udélali
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Havlicek (2007) evaluates the influence of:
® number of reference translations,
® translation direction.

on human-produced text (1 human translation against 4 others).

cs—en, Professionals en—cs, Math Students
Refs Indiv. Results Avg | Indiv. Results Avg

1 41.15 32.66 34.03 35.95| 3.66 8.62 579 6.02
2 49.09 49.78 41.26 46.71| 982 826 9.36 9.15
3 52.63 52.63 | 13.06 13.06

= heavy dependence on the number of references.
More references allow to match more n-grams of MT output.
= heavy dependence on the translation direction and quality.
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BLEU scores vs. human rank, the higher, the better:

—2.5
2.7
—-2.9 o
~3.1
_3.3 o Pe} N
—-3.5 i i i i i i i i i i |
6 7 8 9 10 11 12 13 14 15 16 17
WMTO08 Results  In-domain e | Out-of-domain o
BLEU Rank | BLEU Rank
Factored Moses 15.91 -2.62 | 11.93 -2.89
PC Translator 8.48 -2.78 84111 -2.60

TectoMT 028 -3.29 6.94 -3.26
Vanilla Moses 1296 -3.33 9.64 -3.26

= PC Translator nearly won Rank but nearly lost in BLEU.
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e PCEDT 1.0 (Cmejrek et al., 2004) contains test set with:
® 1 English original,
® 1 Czech translation,
® 4 English back-translations (via Czech).

o Cmejrek et al. (2003) evaluate cs—en MT using all 5 English
sentences: they include the original source among the references
and report 5-fold average of BLEU (on 4 refs).

® The additional accepted variance in output increases BLEU
compared to BLEU on the 4 back-translations only.

5-fold Avg of 4-BLEU 4 refs only
PBT, no additional LM 34.8+1.3 325

PBT, bigger LM 36.4+1.3 34.2
PBT, more parallel texts, bigger LM 38.140.8 36.8
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A summary of older experiments. (Bojar et al., 2006; Bojar, 2006)

Deterministic pre- and post-processing

similar tokenization of reference +10.0 1!
lemmatization for alignment +2.0
handling numbers +0.9
fixing clear BLEU errors +0.5!
dependency-based corpus expansion +0.3

More parallel or target-side monolingual data
out-of-domain parallel texts, bigger in-domain LM +5.0

bigged in-domain LM +1.7
out-of-domain parallel texts, also in LM +0.4
adding a raw dictionary +0.2

e Complicated methods bring a little.
® Data bring more.
® Huge jumps from superficial properties but
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Missing bigram = all references contained it but not the hypothesis.
Superfluous bigram = the hypothesis contained it but none of the references.

Top missing bigrams: Top superfluous bigrams:
9 , 12 " said 26, ! 18 ' .
12 of the 10 Free Europe 14 " said 12 |, which
10 Radio Free 7 ." 11  Svobodna Evropa 8 , when
6 L.J. Hooker 6 United States 8 the state 7 ., who
6 in the 6 the United 7 J. Hooker 7 L.J
6 the strike 7 company GM

Four simple rules to improve BLEU by +0.2 to +0.5 on a particular test set:

.= " L. J. Hooker — L.J. Hooker
v — " the U.S. —  the United States
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BLEU scores are not comparable:

across languages.

on different test sets.

with different number of reference translations.

with different implementations of the evaluation tool.

There are different definitions of “reference length”:

Papineni et al. (2002) not specific. One can choose the shortest, longest,
average, closest (the smaller or the larger!).

® \ery sensitive to tokenization:

Beware esp. of malformed tokenization of Czech by foreign tools.
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e BLEU

Confirmed Contains
by Ref Error Flags 1-grams  2-grams 3-grams 4-grams

Yes Yes 6.34% 1.58% 0.55% 0.29%
Yes No 36.93% 13.68% 5.87% 2.69%
No Yes 22.33% 41.83% 54.64% 63.88%
No No 34.40% 42.91% 38.94% 33.14%
Total n-grams 35531 33891 32251 30611

30-40% of tokens not confirmed by reference but without errors.
= Enough space for MT systems to differ unnoticed.
= Low BLEU scores correlate even less.
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Evaluate coarser units:
® | emmas or deep-lemmas instead of word forms:
® e.g. SemPOS (Kos and Bojar, 2009): bags of t-lemmas.
® Sequences of characters:
® eg. (Popovi¢, 2015): F-score of character 6-grams.
e Use shorter of gappy sequences:
® e.g. BEER (Stanojevic and Sima'an, 2014) uses characters and also pairs
of (not necessarily adjacent) words.
Use better references:

® Using more references alone helps.
® Post-edited references serve better.
® e.g. HTER (Snover et al., 2006): Measuring edit distance to manually
corrected output.
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Post-Edited References Serve Better

) 1 | | |

4

E 0.95 o m*** .
BC_U 09 ' .- * —
5 % 0.85 ot -
e 08F & Refs: official 1 —+— 7|
gg 0.75 7 efs: postedited 1 ---*---
o% 07 - ! Refs: postedited 6 & |

: 7 !

D 065 L ¢ Refs: postedited 7 - &~ |

a : £ Refs: postedited 8

as] 0.6 LAl Ll Ll

10 100 1000
Test set size

e Refs created by post-editing serve better than independent ones.
® 100 sents with 67 postedited refs as good as 3k indep refs.
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Post-Edited Refs Better

%) 1 T
E 0.95 -
55 09Ff
ES ;% 0.85 E 3
% = 0.8 + L7
= }g 0.75 Vi -
O /"
O:) 07 — ‘ ,"
/ .
Efj 0.65 ¢ ;
m 0.6 Aol | A .
10 100 1000

Test set size

® . but error bars quite wide
= specific sentences important.
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Fundamenal Problem of Correlation

. sacreBLEU

Correlation with DA
o

-1
20 18 16 14 12 10 8 ©6 4

e Correlation depends on the underlying set of MT systems.
e Often poor correlation when only top-scoring systems are
considered, see Ma et al. (2019).
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Fundamenal Problem of Correlation
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- .
045 [
04 [
_-/ .
-_—
-
D035 - -7 _
— - -~
@ - —
B - -7 -
'-'_q‘lj 03 _- = 7 Top4 -
g g Top 6
v 0.25 — Top 8 —
Top 10
02 k- Top 12 -
' Top 15 -
All systems —
0.15 1 1
-2 -1.5 -1 -0.5 0 0.5

DA 80/84



In statistics, confidence intervals indicate how well was a parameter (e.g. the mean) of

a random variable with known/assumed distribution estimated from a set of repeated
measurements.

® We don't want to assume any distribution!
® How to “repeat” experiments with a deterministic MT system?

Use “bootstrapping” (Koehn, 2004):
Obtain 1000 different test sets:
Randomly select sents., repeat some, ignore some, preserving test set size.
Sort by the score.
Drop top and bottom 2.5% (i.e. 25 out of 1000) results.

= The lowest and highest remaining scores are 95% empirical
confidence interval around the score obtained on the full test set.
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e Similar to black vs. glass box evaluation and translation vs.
task-based evaluation.

e Evaluation of a single component may not correlate with overall
performance of the system.

Pre-processing Symmetrization Alignment Error Rate BLEU
Lemmas + singletons Intersection 14.6 30.8
Lemmas Intersection 15.0 29.8
Lemmas Union 17.2 32.0
Lemmas + singletons  Union 17.4 31.9
Baseline (word forms) Union 25.5 29.8
Baseline (word forms) Intersection 27.4 28.2

Data by Bojar et al. (2006). See also e.g. Lopez and Resnik (2006).
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Metrics drive research:
® Measure the property that “saves money"” in your application.
® Design automatic metrics to correlate with humans.

Comparisons of automatic scores trustworthy

a single test set was used (of your domain of interest),
evaluated by a single evaluation tool (hopefully without bugs),
E.g. for BLEU different tools tokenize and define ref. length differently.

the metric reflects your final objective (AER vs. BLEU),
confidence intervals are estimated.
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