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First things first: Why do | like machine translation?

= Google Ubersetzer
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How it all started ... back in 2010

15.10.2020
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Role of Human Translators i

Judging MT output of multiple engines:
« Ranking (relative quality)
« Post-Editing (implicic error markup, produclivil‘/)
« Error tagging (explicit error markup)
« Shallow on the sentence Jevel (not very indicative)
+ Word-by-word (difficult to operationalise) —
» et

Within several evaluation rounds
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Assessing quality in MT development .

MT
Output

(Human)
Reference

?
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multi-bleu.perl
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MT Evaluation is Difficult =X

* In many NLP tasks, performance can be measured as deviation from some ideal
(POS tagging, fact extraction, etc.)

* |In MT, this is difficult
« Theoretical issue: there is no eternal notion of “good translation”, MT quality is task-specific:
length, target audience, style guide, etc.
» Practical issue: there are usually many different good translations, no simple notion of
deviation.

« Example:
« Input: Use your antivirus to perform a complete scanning.
« MT output: Verwenden Sie Ihre Antivirus eine vollstdndige Abtastung durchzufiihren.
« Translator 1: Benutzen Sie Ihr Antivirusprogramm, um einen Komplettscan durchzuftihren.
- Translator 2: Bitte fiihren Sie mit Ihrem Virenschutzprogramm eine komplette Uberpriifung durch.



Reference-based assessment of MT output

Reference-based approach
(BLEU etc.)

Assessment of single X
segments

Shows number of errors

Shows type of errors

Meaningful comparison
between different systems,
system types, languages

Applicable w/o human
reference translation

N X X X X



Who needs MT-Evaluation? 3=

. lMeans ______|Task-specific?

* MT Researchers: Shallow surface N .
* Rapid feedback for engineering. comparison with RS
*  Which setting is better? one (!) reference
* Aredifferences significant? translation

Extrinsic



Towards a Human-Informed HQMT Development Cycle

Selection
Preprocessing

Features Parameters

against BLEU

Aljoscha Burchardt, Kim Harris, Georg Rehm, Hans Uszkoreit. Towards a Systematic
and Human-Informed Paradigm for High-Quality Machine Translation in: Georg Rehm
et al. (eds.): Proceedings of the LREC 2016 Workshop “Translation Evaluation”,
Portoro?, Slovenia, 0.A., 5/2016



How humans can provide feedback

 Analytic error annotation (MQM)
» Task-based evaluation

« Designing test suites

I
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MULTIDIMENSIONAL QUALITY METRICS
(MQM)
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Full MQM Structure

Company terminalogy

Normative terminology

Overly lireeal
False friend |
Should not have been translated® |

Date/time*

Unit conversion®
Number*
Entity (such as name or place)”

Improper exact match

Omitted variable

untranslated graphic
Color
Global font cholce

Footnote/endnate format
Headers and footers | Ovenall design dayout)
Margins 3
vadows/orphans | \
Pagetuesk | '
Text alignment

Paragraph indentation | \

Bokd/italic

Wrong size | Font Local formatting

single/double-width KK only) |

Kerning
Leading

Inconsistent markup

Misplaced
Added
Missing
Questionable y
Whitespace™
Position 2
Missing

. |
| Graphis and tables
Call-outs and caption

Trunctation/text expansion® ||

Length® |
Internationalization

Compatibility ideprecated)

Variants/slang

 Company style
Tsylequide

__ Unidiomatic

Abbreviations*

Image vs. text

Discourse
| Terminological Inconsistency

| Inconsistent ink/cross-reference

| Duplicatian®

Ambiguiry Undear reference

Capitalization
Diacrities.

Functuation

4: Unpaired quate marks or heackets

\ ‘ Part of speech
\ »
\

Viord form [ Agreement

Tense/mood/aspact

| Function words

Date format

" Time format

Measurement format

Number format

Quote mark type

_ National language standard
\_ Character encoding*

HNonallowed chasacters®
Pattem problem®
Sorting*

\_ Corpus conformance®

‘1 Document-internal
| Unk/eross referonce’ -

{_ Document-exteemal

Page references
" Inden/TOC f

| Missing incorrect itom
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MT evaluation metric in QT21

Extraneous

Function words [  Incorrect
\ Missing

Part of speech

Word form / Agreement

\ Tense/aspect/mood
Word order

Addition

. ) Grammar
Mistranslation

Omission Accuracy

MQM lIssue
Types

Overly literal Fluency

Untranslated Grammatical register

Locale convention Spelling
Typography

Unintelligible

Terminology

* Includes three custom issues
* Heavily tuned to address Grammar issues
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MQM annotation example

)

Go to Tools and then choose 'Delete browsing history..', you can then choose to delete your Internet cookies.

12 (DE_P1) [ Gehen Sie zu Tools und wiéhlen Sie dann Browsingchronik Léschen.., kénnen Sie dann vorziehen, lhre Internet-Cookies zu I6schen.

deA [[1] Gehen Sie zu] [[2] Tools] und wahlen Sie dann [[3] Browsingchronik]
vorziehen), lhre Internet-Cookies zu l6schen.

.., [[8] kénnen] Sie dann [[6] 6| 1. Mistranslation [Gehen Sie zu]

2. Untranslated [Tools]

3. Mistranslation [Browsingchronik]
4. [Léschen]

5. Word order [knnen]

6. Mistranslation [vorziehen)

13 (DE_P2) | Sprung zu Extras und wahlen Sie dann Browserverlauf I6schen,.., Sie kénnen dann lhre Internet-Cookies I6schen.

loschen.

deA [[1] Sprung zu] Extras und wéhlen Sie dann Browserverlauf Idschen,..[[2] ,] Sie kdnnen dann|[3] ]Ihre Internet-Cookies 3| 1. Mistranslation [Sprung zu]

2. Typography [,]
3. Omission []

CAT tools with plugins fort he DQF Framework (thus DQF-MQM): Trados Studio,
WorldServer, GlobalLink, SDLTMS, XTM, Kaleidoscope, translate5, and MateCat.

Arle Richard Lommel, Aljoscha Burchardt, Hans Uszkoreit
Multidimensional Quality Metrics (MQM): A Framework
for Declaring and Describing Translation Quality
Metrics in: Attila Gérdg, Pilar Sanchez-

Gijon (eds.): 3 Tradumatica: tecnologies de la traduccio
volume 0 number 12, Pages 455-463, 0.A., 12/2014

Aljoscha Burchardt, Arle Richard Lommel, Lindsay Bywood,
Kimberley Harris, Maja Popovic

Machine translation quality in an audiovisual context

in: Yves Gambier, Sara Ramos Pinto (eds.):

Target volume 28 number 2, Pages 206-221, John Benjamins, 2016
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Error profiles by system and language

DE-EN EN-DE EN-LV EN-CS

Error type PBMT PBMT NMT PBMT NMT PBMT
Accuracy 0 50 0
Addition 268 385
Mistranslation 677 786
Omission 560 588
Untranslated 62 301
Fluency 210 234
Grammar 2 103
Function words 0 0
Extraneous 49 228
Incorrect 139 804 449 56 55 454
Missing 362 779 231 66 32 348
Word form 0 94 267 280 261 1401
Part of speech 20 128 132 38 35 147
Agreement 18 506 97 419 357 48
Tense/aspect/mood 63 184 51 60 46 397
Word order 218 868 309 336 152 1148
Spelling 118 126 132 324 387 638
Typography 282 553 249 823 387 1085
Unintelligible 0 10 14 30
Terminology 82 139 4 31 0
All categories 3386 6775 3700  380B 3635 8321

Table 1: MQM error categories and bre otations completed to data.

X
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Update ' F{l

« MQM is currently in the standardization process in ASTM Committee F43
(American Society for Testing and Materials; now known as ASTM
International)
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TASK-BASED EVALUATION
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Extrinsic Evaluation Scenario

Question: How probable is it that the human operator is being called?

/e
)

Question: Language X _Mr_ English (pivot) S } p

D]
QA System ’7"?";,

IS

X {)
et

t

Answer: Language X | 4—ML English (pivot) /

N \\ J
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Pilot 0: Emulate Real Usage 'F{I

« Step 1: Review answer A (MT)

without any reference:

No meu ipad estd a aparecer uma seta virada para a direita, o que €7

— It would clearly help me solve my
problem / answer my question

B ——— — It might help, but would require some
thinking to understand it.

— Is not helpful / | don't understand it

1. Agora leia a resposta B:

« Step 2: Compare answers A and B
(human reference), (re-)evaluate A
selecting one of the following

2. Considerando que a resposta B di a informagiio comrecta, qual do scguinte ¢ verdade acerca da resposta A

s options:
At pons mpraes s — A gives the right advice.

— A gets minor points wrong.

o o

— A gets important points wrong.

18



Estimating operator invention probability

Step 1 Step 2 Probability

A | Solves my problem Gets the right advice low
B | Solves my problem Gets minor points wrong low
C | Would require some thinking to understand it Gets the right advice low
D | Would require some thinking to understand it Gets minor points wrong medium
E | Solves my problem Gets important points wrong high
F | Would require some thinking to understand it Gets important points wrong high
G | Is not helpful / | don't understand it Gets the right advice high
H | Is not helpful / I don't understand it Gets minor points wrong high
| Is not helpful / | don't understand it Gets important points wrong high

Probability EU BG CS NL PT ES Avg.

high 37.0% 22.0% 27.5% 47.7% 30.1% 62.7% 32.7% 37.1%
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TEST SUITES

15.10.2020
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Using test suites ' F “

Test suites are a familiar tool in NLP in areas such as grammar development.
|ldea: Use test suites in MT development.

Systematically evaluate and compare system(variant)s
» Gets all 20 imparatives right

» Gets half of the imparatives right
» Gets no imparatives rights

Guide system improvement / error reduction

Testing can be local/partial
» Lexical ambiguity (German “Gerichf’; English “courf’ vs. “dish”)
» Prefix verbs (English “picked up ...”; German “hob ... auf’)

Build custom test suites for domain/task/job...



EN>DE

I 1 1 1 1 1 1 1 1 1 1 1 1
- Long distance ™ Verb
Nopgverbal Ambiguity Cosiinatoglel False friends Function word dependency & MWE lagedegiiive Negation Punctuation Special verb types| | Subordination | |tensefaspect/mo Verbvalency
agreement elipsis I ) ‘terminology
interrogative od
{ Coreference ‘ Lexical ambiguity { Gapping ‘ Focus particle { Coreference ‘ { Collocation ‘ { Date ‘ Quotation marks | | Catenative verb —{Mverbial dlause { Conditional ‘ -|case government
External Structural . - Domainspecific Complex
% possemor ‘ ety ‘ % Pseudogapping Question tag { Extraposition ‘ Compound ‘ { P XXX e Cleft sentence Ditransitive Middle voice
Right node raising| { Inversion ‘ Idiom ‘ { Location ‘ Resultative Gerund

internal possessor|

Zero-marking of
gender

Stripping

VP-ellipsis

Multiple
connectors

{ Measuring unit

Negative
inversion

Nominal MWE

1
1
| s
1

Piedp-piping

Polar question

Preposition
stranding

Topicalization

Wh-movement

Prepositional
MWE

Verbal MWE

{ Contact clause

_1

% Passive voice

Direct speech
Indirect speech

Infinitive clause

Object clause

Pseudo-cleft
clause

Relative clause

Subject clause

Modal negated

Present
progressive

Reflexive

Transitive

22
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L VP-ellipsis

R Long distance -
el Ambiguity Coordlpat_lon & False friends Function word dependency & MWE Named.entltly &
agreement ellipsis . R terminology

interrogative

— Coreference Lexical ambiguity | == Gapping Focus particle | =+ Coreference Collocation | Date

External Structural . " oA Domainspecific
e———- izt Pseudogapping Question tag Extraposition Compound o
S Genitive ~=Right node raising - Inversion Idiom = Location
~=Internal possessor == Sluicing Wilkiifsl's Phrasal verb ~={ Measuring unit
connectors
Zelcgnarkinelot = Stripping A .Negatllve Nominal MWE | “= Proper name

gender inversion

—=  Piedp-piping

Prepositional
MWE

—= Polar question

Verbal MWE

Preposition
stranding

~=  Split infinitive
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Nanseibdl Ambiguity Coordlpa'c'lon & False friends Function word
agreement ellipsis

—={ Coreference == Lexical ambiguity | | == Gapping —= Focus particle
External Structural . :
PR B b - Pseudogapping Question tag

— Genitive

—={Internal possessor

__| Zero-marking of
gender

Right node raising

— Sluicing
o Stripping
== VP-ellipsis




Exemplary test suite entries De-En

Lena machte sich
frih vom Acker.

Lisa hat Lasagne
gemacht, sie ist
schon im Ofen.

Ich habe der Frau

das Buch
gegeben.

MWE

Non-verbal
agreement

Verb tense/
aspect/mood

ldiom

Corefe-
rence

Ditrans
itive -
perfect

Lena [left the
field early].

Lisa has made
lasagna, [she] is
already in the
oven.

| [have] the
woman of the
Book.

Lena left
early.

Lisa has made
lasagna, it is
already in the

oven.

| have given
the woman

the book.

left
early

it

given the book
to the woman,
gave the book
to the woman,
given the
woman the
book, gave the
woman the
book

field

she



Test suite experiment — systems used )=

O-PBMT

O-NMT

OS-PBMT

DFKI-NMT

ED-NMT

RWTH-NMT

RBMT

Old (phrase-based) version of Google Translate (online,
February 2016)

New (neural) version of Google Translate (online,
November 2016)

Open-source phrase-based system (Moses) that uses a
default configuration to serve as a baseline (only De-En)

Barebone neural system from DFKI, based on an encoder-
decoder neural architecture with attention

Neural system from U Edinburgh, system was built using
the Nematus toolkit

NMT-system from RWTH, makes use of subword units and
has been finetuned to perform well on the IWSLT 2016
spoken language task (only De-En)

Commercial rule-based system Lucy
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Test suite experiment — examples:
ambiguity

(1)

Source:
Reference:

Google-old:

Google-new:

RBMT:
OS-PBMT:
DFKI-NMT:
RWTH-NMT:
ED-NMT:

Er hat einen Kater, weil er sehr tierlieb ist.
He has a cat because he is very fond of animals.

He has a hangover, because he is very fond of animals.
He has a cat because he is very fond of animals.

He has a tomcat because it is very animal-dear.

He has a hangover because it is an encounter.

He has a kater because he is very animal.

He has a hangover because he's very animal.

He has a hangover because he is very animal-loving.

)
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Test suite experiment — examples:
phrasal verb

(2)

Source:
Reference:

Google-old:
Google-new:

Update 2020:

RBMT:
OS-PBMT:
DFKI-NMT:
RWTH-NMT:
ED-NMT:

Warum hérte Herr Muschler mit dem Streichen auf?
Why did Mr. Muschler stop painting?

Why heard Mr. Muschler on with the strike?
Why did Mr. Muschler stop the strike?

Why did Mr. Muschler stop painting?

Why did Mr. Muschler stop with the strike?
Why was Mr Muschler by scrapping on?
Why did Mr. Muschler listen to the rich?
Why did Mr. Muschler listen to the stroke?
Why did Mr. Muschler stop with the stump?

)
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Test suite experiment — examples:
MWE

(7)

Source:
Reference:

Google-old:
Google-new:

Update 2020:

RBMT:
OS-PBMT:
DFKI-NMT:
RWTH-NMT:
ED-NMT:

Die Arbeiter missten in den sauren Apfel beiBBen.
The workers would have to bite the bullet.

The workers would have to bite the bullet.

The workers would have to bite into the acid apple.
The workers would have to bite the bullet.

The workers would have to bite in the acid apple.
The workers would have to bite the bullet

Workers would have to bite in the acid apple.

The workers would have to hite into the clean apple.

The workers would have to bite in the acidic apple.

)
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TEST SUITE AUTOMATION
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Regular Expressions

‘ Source: Sie fuhr das Auto ihres Mannes.

[ Translation: | She drove her husband's car. v ’
Positive Regex: Negative Regex:
husband|spouse|hubb(y|ies) (gentle)?m[ae]n|guy
Positive Tokens: Negative Tokens:
/ Update rules and result 1 Discard changes
Aljoscha Burchardt | Fellowship Talk 31
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Semi-automatic evaluation

G Apply Tokens 0 A Skip Tokens

(i) ID data point

E

A 00005001

00005002

x 00005003

15.10.2020

A

Source

Er hob die Tur aus den Angeln.
Die Tar hing schief in den Angelin.

Die Angeln der Tar quietschten beim
Offnen.

Category

Ambiguity
Ambiguity

Ambiguity

Phenomenon

Lexical ambiguity
Lexical ambiguity

Lexical ambiguity

Aljoscha Burchardt | Fellowship Talk

Translation

He lifted the door.
The door hung obliquely in the hinges.

The angling of the door creaked open.

32
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Update & Thanks

E efth(_arios Avramidis, Vivien I\/acketanz_, U'Sl_a_l a category # JHU MLLP onlA onlB onlG onlY RWTH UCAM UEDIN avg
§ rohriegel, Aljoscha Burchard , gebastlan olier Ambiguity 74 27 216 41 00 41 108  -13 27 121 69
. . ) . .. . Composition 2 48 00 143 00 95 24 24 47 71 52
Fine-grained linquistic evaluation for state-of-the-art Coordination and elipsi 387 44 00 00 131 00 00 -1 00 13
Machine Translation Function word 425 73 49 00 414 00 T4 24 97 125
In: Proceedings of the Fifth Conference on Machine ek 3 'S6 73 57 o0 15 Us 38 a8 a3 47
TranS|atI0n (WMT_2020) Named entity and terminology 34 59 30 59 00 -30 -59 8.9 0.0 59 03
Negation 9 00 00 00 00 421 00 00 00 -105 66

?35’&:1332'5““"&"‘ Sl 55 20 216 00 79 19 25 00 233 80

Eleftherios Avramidis, Vivien Macketanz, Ursula Versienslampecumood 3995 40 55 129 02 198 16 36 76 51 60
Strohrieqel Hans Uszkoreit Verb valency 30 10.0 00 00 00 134 6.6 0.0 0.0 34 58
. . . . . . average (items) 4513 -3.1 43 11.6 02 187 20 53 -6.8 54 6.1
LII’]CIUIStIC eva|uatlon Of German-Enthh MaChlne average (categories) 3.9 46 21 05 126 34 32 2.0 68 65

TranSIatlon using a TeSt SUIte Table 2: Percentage (%) of accuracy improvement or deterioration between WMT18 and WMT19 for all the
|n Proceedn‘] S Of the Fou rth Conference on MaChlne systems submitted (averaged in last column) and the systems submitted with the same name
Translation (WMT-2019)

Vivien Macketanz, Eleftherios Avramidis, Aljoscha
Burchardt, Hans Uszkoreit

Fine-grained evaluation of German-English Machine
Transiation based on a Test Suite

In: Proceedings of the Third Conference on Machine
Translation (WMT-2018)
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https://www.dfki.de/web/forschung/forschungsbereiche/interaktive-textilien/publikationen-intex/publication/Publication/?tx_dfkimanager_publicationoverview%5BpersonId%5D=213&tx_dfkimanager_publicationoverview%5Baction%5D=list&cHash=11519fa09e0cda1bda96895d4dca195e
https://www.dfki.de/web/forschung/forschungsbereiche/interaktive-textilien/publikationen-intex/publication/Publication/?tx_dfkimanager_publicationoverview%5BpersonId%5D=2844&tx_dfkimanager_publicationoverview%5Baction%5D=list&cHash=ac118fe81a48845478eaa8e6ce419ba6
https://www.dfki.de/web/forschung/forschungsbereiche/interaktive-textilien/publikationen-intex/publication/Publication/?tx_dfkimanager_publicationoverview%5BpersonId%5D=5464&tx_dfkimanager_publicationoverview%5Baction%5D=list&cHash=c95bba019fc0895e1a61fe04b140c75c
https://www.dfki.de/web/forschung/forschungsbereiche/interaktive-textilien/publikationen-intex/publication/Publication/?tx_dfkimanager_publicationoverview%5BpersonId%5D=642&tx_dfkimanager_publicationoverview%5Baction%5D=list&cHash=93dd4f15d273b9c46cf78952586a20c3
https://www.dfki.de/web/forschung/forschungsbereiche/interaktive-textilien/publikationen-intex/publication/Publication/?tx_dfkimanager_publicationoverview%5BpersonId%5D=3102&tx_dfkimanager_publicationoverview%5Baction%5D=list&cHash=2f1ee8ddb3335323820087d88e57ca42
https://www.dfki.de/web/forschung/projekte-publikationen/publikationen-uebersicht/publikation/11200/
https://www.dfki.de/web/forschung/forschungsbereiche/interaktive-textilien/publikationen-intex/publication/Publication/?tx_dfkimanager_publicationoverview%5BpersonId%5D=213&tx_dfkimanager_publicationoverview%5Baction%5D=list&cHash=11519fa09e0cda1bda96895d4dca195e
https://www.dfki.de/web/forschung/forschungsbereiche/interaktive-textilien/publikationen-intex/publication/Publication/?tx_dfkimanager_publicationoverview%5BpersonId%5D=2844&tx_dfkimanager_publicationoverview%5Baction%5D=list&cHash=ac118fe81a48845478eaa8e6ce419ba6
https://www.dfki.de/web/forschung/forschungsbereiche/interaktive-textilien/publikationen-intex/publication/Publication/?tx_dfkimanager_publicationoverview%5BpersonId%5D=5464&tx_dfkimanager_publicationoverview%5Baction%5D=list&cHash=c95bba019fc0895e1a61fe04b140c75c
https://www.dfki.de/web/forschung/forschungsbereiche/interaktive-textilien/publikationen-intex/publication/Publication/?tx_dfkimanager_publicationoverview%5BpersonId%5D=4823&tx_dfkimanager_publicationoverview%5Baction%5D=list&cHash=174786647b04a92bd6e9219b84a28c22
https://www.dfki.de/web/forschung/projekte-publikationen/publikationen-uebersicht/publikation/10485/
https://www.dfki.de/web/forschung/forschungsbereiche/interaktive-textilien/publikationen-intex/publication/Publication/?tx_dfkimanager_publicationoverview%5BpersonId%5D=2844&tx_dfkimanager_publicationoverview%5Baction%5D=list&cHash=ac118fe81a48845478eaa8e6ce419ba6
https://www.dfki.de/web/forschung/forschungsbereiche/interaktive-textilien/publikationen-intex/publication/Publication/?tx_dfkimanager_publicationoverview%5BpersonId%5D=213&tx_dfkimanager_publicationoverview%5Baction%5D=list&cHash=11519fa09e0cda1bda96895d4dca195e
https://www.dfki.de/web/forschung/forschungsbereiche/interaktive-textilien/publikationen-intex/publication/Publication/?tx_dfkimanager_publicationoverview%5BpersonId%5D=642&tx_dfkimanager_publicationoverview%5Baction%5D=list&cHash=93dd4f15d273b9c46cf78952586a20c3
https://www.dfki.de/web/forschung/forschungsbereiche/interaktive-textilien/publikationen-intex/publication/Publication/?tx_dfkimanager_publicationoverview%5BpersonId%5D=4823&tx_dfkimanager_publicationoverview%5Baction%5D=list&cHash=174786647b04a92bd6e9219b84a28c22
https://www.dfki.de/web/forschung/projekte-publikationen/publikationen-uebersicht/publikation/10007/

That’s it
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