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Assessing quality in MT development
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•  Current statistical machine translation has its roots in 
gisting translation (aka information translation)

•  Goal: Improvement on average

Why?

3

Lorem ipsum dolor sit amet, 
consectetuer adipiscing elit. 
Aenean commodo ligula 
eget dolor. Aenean massa. 
Cum sociis natoque 
penatibus et magnis dis 
parturient montes, nascetur 
ridiculus mus. Donec quam 
felis, ultricies nec, 
pellentesque eu, pretium 
quis, sem. Nulla consequat 
massa quis enim. Donec 
pede justo, fringilla vel, 
aliquet nec, vulputate eget, 
arcu. 

Lorem ipsum dolor sit amet, 
consectetuer adipiscing elit. 
Reserviert Jasmin 
Bequemlichkeit muss. 
Jasmin Masse. Wenn Pulls 
Rays Super Bowl Berge 
sofort. Bis als Fußball, 
ultricies, Kinder Fußball, 
den Preis von einem, Salat. 
Es gibt kein Rezept für die 
Masse. Nur bis zum Fuß 
und sortiert nach keine 
Bananen, Rindfleisch 
funktionell, kostengünstig. 

Lorem ipsum dolor sit amet, 
consectetuer adipiscing elit. 
Reserviert Jasmin 
Bequemlichkeit muss. 
Jasmin Masse. Wenn Pulls 
Rays Super Bowl Berge 
sofort. Bis als Fußball, 
ultricies, Kinder Fußball, 
den Preis von einem, Salat. 
Es gibt kein Rezept für die 
Masse. Genau am Fuß und 
sortiert nach keine 
Bananen, Rindfleisch 
funktionell, kostengünstig. 
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•  In many NLP tasks, performance can be measured as 
deviation from some ideal (POS tagging, parsing, fact 
extraction, etc.) 

•  In MT, this is difficult
•  Theoretical issue: there is no eternal notion of “good translation”, MT quality is 

task-specific.
•  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 vollständige Abtastung 

durchzuführen.
•  Translator 1: Benutzen Sie Ihr Antivirusprogramm, um einen Komplettscan 

durchzuführen.  
•  Translator 2: Bitte führen Sie mit Ihrem Virenschutzprogramm eine komplette 

Überprüfung durch.

MT Evaluation is Difficult

4
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•  There are useful segments with fewer issues/errors.
•  To date, we are not able to automatically identify 

translation errors.

Improvement in high-quality MT

5

editable bad perfect   

editable bad perfect   
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Human Informed MT Development
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Towards a Human-Informed HQMT Development 
Cycle
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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”, Portorož, Slovenia, o.A., 5/2016 
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Means Task-
specific? 

•  MT Researchers: 

•  Rapid feedback for engineering.

•  Which setting is better?

•  Are differences significant?


Shallow surface 
comparison with 
one (!) reference 
translation


•  Language Professionals: 

•  How many errors are in the MT?

•  What type/severity are they?

•  How difficult are they to post-edit?


Post-Editing, 
grading,  error 
annotation, …


•  (Potential) industrial MT users:

•  What costs do I save when using this 

MT system?

•  How many cars will I sell in addition?

•  How many more customers can I 

serve?


Experiments with 
test users


Who needs MT-Evaluation?

7



Intrinsic


Extrinsic
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•  Post-editing
•  Analytic error annotation (MQM)

•  Task-based evaluation

•  Designing test suites

How humans can provide feedback

8
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•  Experts post-edit MT output.
•  Algorithms learn the post-edits.
•  Example:

Source: This option is available only for high (128-bit RC4 or 
AES) encryption.

Raw MT: Diese Option ist nur verfügbar für hohe (128-Bit RC4 
oder AES).

APE: Diese Option ist nur verfügbar für hohe Verschlüsselung 
(128-Bit RC4 oder AES).

Reference: Diese Option ist nur verfügbar für hohe Verschlüsselung 
(128-Bit RC4 oder AES).

(Example from Marco Turchi, FBK)

Automatic Post-Editing (APE)

9
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•  MQM = Multidimensional Quality Metrics
•  Detailed error analysis
•  Allows to create error profiles
•  MQM/DQF standardisation initiative at ASTM

MQM annotation

10

Terminology
18%

Mistranslation
18%

Omission
30%

Addition
13%

Untranslated
21%

Accuracy errors

Perfect
(0 errors)

7%

Quality Categories

Almost good
(1–2 errors)
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(>5 errors)
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Post-editable
(3–5 errors)

31%
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MQM annotation example

11

Arle Richard Lommel, Aljoscha Burchardt, Hans Uszkoreit 
Multidimensional Quality Metrics (MQM): A Framework for 
Declaring and Describing Translation Quality Metrics 
in: Attila Görög, Pilar Sánchez-Gijón (eds.): 3 Tradumàtica: 
tecnologies de la traducció volume 0 number 12, Pages 
455-463, o.A., 12/2014 

Lucia Specia, Kim Harris, Frédéric Blain, Aljoscha Burchardt, Vivien 
Macketanz, Inguna Skadiņa, Matteo Negri, and Marco Turchi 
Translation Quality and Productivity: A Study on Rich 
Morphology Languages 
Machine Translation Summit XVI, Pages 55-71, Nagoya, Japan, Asia-
Pacific Association for Machine Translation, 2017 

CAT tools with plugins fort he DQF Framework (thus DQF-MQM): Trados 
Studio, WorldServer, GlobalLink, SDLTMS, XTM, Kaleidoscope, translate5, and 
MateCat. 
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Zm�HBiv h`�MbH�iBQM kR
.jX8, Zm�HBiv 1biBK�iBQM J2i`B+b �M/ �M�HvbBb Q7 knd �MMQiX _QmM/ �M/ 1``Q` S`Q}H2b

.1Ĝ1L 1L@.1 1LĜGo 1LĜ*a
1``Q` ivT2 S"Jh S"Jh LJh S"Jh LJh S"Jh
�++m`�+v j y y jN 8y y

�//BiBQM 8jN jjk Red kdd ke3 j38
JBbi`�MbH�iBQM 9jd Ned 38k kd9 edd d3e
PKBbbBQM 8de eNy j88 jN8 8ey 833
lMi`�MbH�i2/ kd3 Ryk k9 dN ek jyR

6Hm2M+v j y y kjj kRy kj9
:`�KK�` y y y RR k Ryj

6mM+iBQM rQ`/b R k R y y y
1ti`�M2Qmb jyk 8k8 k98 9N 9N kk3
AM+Q``2+i RjN 3y9 99N 8e 88 989
JBbbBM; jek ddN kjR ee jk j93

qQ`/ 7Q`K y N9 ked k3y keR R9yR
S�`i Q7 bT22+? ky Rk3 Rjk j3 j8 R9d
�;`22K2Mi R3 8ye Nd 9RN j8d 93
h2Mb2f�bT2+ifKQQ/ ej R39 8R ey 9e jNd

qQ`/ Q`/2` kR3 3e3 jyN jje R8k RR93
aT2HHBM; RR3 Rke Rjk jk9 j3d ej3
hvTQ;`�T?v k3k 88j k9N 3kj j3d Ry38
lMBMi2HHB;B#H2 y jj y Ry R9 jy

h2`KBMQHQ;v kd 3k RjN j9 jR y
�HH +�i2;Q`B2b jj3e edd8 jdyy j3yj jej8 3jkR

h�#H2 R, JZJ 2``Q` +�i2;Q`B2b �M/ #`2�F/QrM Q7 �MMQi�iBQMb +QKTH2i2/ iQ /�i�X

JZJ �MMQi�iBQM r�b T2`7Q`K2/ QM kyyy b2Mi2M+2b T2` H�M;m�;2 T�B`X h?2 B/2� #2?BM/ i?2
+QHH2+iBQM Q7 i?2b2 F2v /�i� TQBMib r�b iQ /2i2`KBM2 r?2i?2` i?2`2 r2`2 +Q``2H�iBQMb #2ir22M
iBK2f2zQ`i- T2`+2Bp2/ [m�HBiv �M/ �+im�H [m�HBiv- �M/ iQ bim/v i?2b2 +Q``2H�iBQMb rBi? `2bT2+i
iQ �+im�H 2``Q`b �M/ 2``Q` T�ii2`Mb �M/ Qi?2` +?�`�+i2`BbiB+b bm+? �b b2Mi2M+2 H2M;i? BM i?2 irQ
bvbi2KbX

� }`bi �M�HvbBb Q7 i?2 �MMQi�i2/ /�i� b?Qr2/ /2}MBi2 T�ii2`Mb BM i?2 2``Q` ivT2b �MMQi�i2/-
rBi? /BbiBM+i T�ii2`Mb 7Q` S"Jh �M/ LJh QmiTmi `2bT2+iBp2Hv Ub22 h�#H2 R 7`QK (e)VX 6Q`
1L@.1- 7Q` 2t�KTH2- r2 Q#b2`p2/ i?�i

Ç i?2 MmK#2` Q7 2``Q`b BM S"Jh QmiTmi Bb �HKQbi irB+2 �b ?B;? �b BM LJh-

Ç 7mM+iBQM rQ`/b `2T`2b2Mi H�`;2bi 2``Q` +�i2;Q`v #v 7�` BM #Qi? bvbi2Kb-

Ç �;`22K2Mi �M/ rQ`/ Q`/2` r2`2 i?2 T`BK�`v 2``Q` +�i2;Q`B2b 7Q` S"Jh-

Ç KBbi`�MbH�iBQM �M/ QKBbbBQMb r2`2 i?2 T`BK�`v 2``Q` +�i2;Q`B2b 7Q` LJh-

Ç i?2 T`QTQ`iBQM Q7 KBbi`�MbH�iBQMb Bb irB+2 �b ?B;? BM LJh �b BM aJh US"JhVX

6Q` 1L@Go r2 Q#b2`p2/ i?�i Ub22 (d)V

Ç LJh i`�MbH�iBQMb �`2 KQ`2 ~m2Mi i?�M aJh i`�MbH�iBQMb- 2bT2+B�HHv rQ`/ Q`/2` 2``Q`b �`2
irB+2 �b H2bb �b BM aJh QmiTmib-

Ç 2``Q`b `2H�i2/ iQ �++m`�+v- 2bT2+B�HHv- KBbi`�MbH�iBQM �M/ QKBbbBQM 2``Q`b- Q++m` KQ`2 Q7i2M
BM LJh QmiTmib-

Ç i?2 rQ`/ 7Q`K 2``Q`b- i?�i +?�`�+i2`Bx2 i?2 KQ`T?QHQ;B+�H `B+?M2bb Q7 G�ipB�M- �`2 7`2[m2Mi
7Q` #Qi? bvbi2Kb- #mi bHB;?iHv 72r2` BM LJh QmiTmibX

jXkXR AMBiB�H Q#b2`p�iBQMb

*m``2MiHv H�+FBM; i?2 �M�HviB+�H iQQHb iQ T2`7Q`K 2KTB`B+�H �M�Hvb2b QM i?2 /�i� TQBMib +QHH2+i2/-
r2 BMi2`pB2r2/ i?2 i`�MbH�iQ`b r?Q T2`7Q`K2/ i?2 1L@.1 TQbi@2/BiBM; �M/ �MMQi�iBQM QM �HH

S�;2 d Q7 kyy

Error profiles by system and language

12



TASK-BASED EVALUATION
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Extrinsic Evaluation Scenario

14
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•  4000 interactions (question-answer pairs), e.g.:
•  Question-EN: What is the latest wireless standard? 
•  Answer-EN: The latest standard is the norm N.   

•  8 languages (X<->EN)
•  Basque, Bulgarian, Czech, Dutch, English, German, Portuguese 

and Spanish
•  On META-SHARE

 

Basis: The QTLeap Corpus

15
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•  Pilot 0: Estimating probability of calling operator
•  Pilot 1: Comparison with Pilot 0
•  Pilot 2: Ranking of three Pilots (WMT style)

•  Human evaluation
•  At least three volunteers per language (no IT experts)
•  Evaluation on 100 interactions
•  Web forms

Evaluating the Publication step: 
Experiments

16
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•  Step 1: Review answer A 
(MT) without any reference:
–  It would clearly help me solve 

my problem / answer my 
question

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

–  Is not helpful / I don't 
understand it

•  Step 2: Compare answers A 
and B (human reference), 
(re-)evaluate A selecting one 
of the following options:
–  A gives the right advice.
–  A gets minor points wrong.
–  A gets important points wrong.

17

Pilot 0: Emulate Real Usage
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Results of Step 1 and 2

18
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Estimating operator invention probability

19

 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 / I don't understand it Gets the right advice  high 
H Is not helpful / I don't understand it Gets minor points wrong high 
I Is not helpful / I don't understand it Gets important points wrong high 
	

Probability* EU! BG! CS! NL! DE! PT! ES! Avg.*
low 33.3% 47.4% 54.5% 30.4% 47.8% 21.5% 60.4% 42.2% 
medium 28.1% 30.6% 17.9% 21.9% 22.0% 15.8% 7.0% 20.5% 
high 37.0% 22.0% 27.5% 47.7% 30.1% 62.7% 32.7% 37.1% 
*
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•  Supposed that the 
reference answer is 
correct, the evaluator is 
asked which of the two 
answers (A or B) provides 
a better answer to the 
question. 

•  The possible options are: 
•  A is a better answer than B 
•  B is a better answer than A 
•  A and B are equally good 

answers 
•  A and B are equally bad 

answers 
20

Pilot 1: Direct comparison 
DELIVERABLE 3.8: REPORT ON EMBEDDING AND EVALUATION OF THE FIRST MT PILOT 

QTLeap  PROJECT FP7 #610516!

P19!!

 
Figure 6 Evaluation Interface: Form 2 

 
This evaluation was carried out in a controlled setting in order to avoid dealing with different 
variables that interfere with the real objective of this evaluation, such as having a relatively 
small multilingual database and no previous data on a multilingual scenario. Furthermore a 
direct field test would lead to the problem that the questions would differ between evaluations 
and complicate comparison of the results. 
 
For these reasons 100 question/answer pairs from QTLeap Corpus batch 2 were used. We 
decided to use the same pairs as used for the evaluation of Pilot 0. Each project partner 
recruited volunteers that were not IT experts in order to simulate the typical user of the 
PcMedic Wizard application. The same 100 interactions have been evaluated for all language 
pairs. In the interface, evaluators were asked to evaluate at least 25 interactions (most 
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Pilot 1: Results

21
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�ȏȻʛʉȏɠǳȃȻȏ �ϺѢϸϷќ mȏɝɌɠɰ ɌɃ ɰȤȏ ȏɂȃȏȊȊʛɃȞ ǳɃȊ ȏʉǳȻɶǳɰʛɌɃ Ɍȝ ɰȤȏ ɧȏȄɌɃȊP} ɝʛȻɌɰ

jϸϽ

6B;m`2 e, 1p�Hm�iBQM AMi2`7�+2, 6Q`K k

8Xk _2bmHi �M/ .Bb+mbbBQM
h?Bb b2+iBQM T`2b2Mib i?2 `2bmHib Q7 i?2 2p�Hm�iBQM �M/ i?2 BMi2`@�MMQi�iQ` �;`22K2MiX

8XkXR J�Mm�H 2p�Hm�iBQM Q7 i`�MbH�iBQMb 7`QK 1M;HBb?
h�#H2 d b?Qrb i?2 �p2`�;2 b+Q`2 Q#i�BM2/ rBi? i?2 `�MFBM;- r?2`2 R K2�Mb #2bi �M/ j
rQ`biX h?Bb i�#H2 Qz2`b � }`bi BMbB;?i BM i?2 T2`7Q`K�M+2 Q7 i?2 /Bz2`2Mi TBHQibX 6Q` �HH
i?2 H�M;m�;2b- SBHQi R �Mbr2`b Q#i�BM � rQ`b2 b+Q`2 i?�M SBHQi yX 6Q` "�b[m2- SBHQi k
b?Qrb �M BKT`Qp2K2Mi Qp2` SBHQi R- #mi MQi Qp2` SBHQi yX 6Q` "mH;�`B�M- i?2 #2bi `2bmHib
�`2 Q#i�BM2/ #v SBHQi y- 7QHHQr2/ #v SBHQi RX 6Q` i?2 `2K�BMBM; }p2 H�M;m�;2b- SBHQi k
QmiT2`7Q`Kb #Qi? SBHQi R �M/ SBHQi yX

1l ": *a LG .1 Sh 1a
SBHQi y RXjR RXN9 kXRd RX3d kXj8 kXjj kXR8
SBHQi R kXkd kXyN kXkk kXyj kXjN kX9k kXje
SBHQi k RXNj kXRk kXyd RX3R kXjj kXR3 RXd3

h�#H2 d, �p2`�;2 b+Q`2 7Q` i?2 i?`22 TBHQib UR #2bi- j rQ`biV

h�#H2 3 b?Qr i?2 b�K2 /�i� T`2b2Mi2/ BM h�#H2d �7i2` i?2B` MQ`K�HBx�iBQMX Ai K2�Mb
i?�i- 7Q` 2t�KTH2- B7 �M BMi2`�+iBQM r�b 2p�Hm�i2/ �b R@j@j- Bi r�b MQ`K�HBx2/ iQ R@k@k- Q`
B7 i?2 2p�Hm�iBQM r�b j@j@j- Bi r�b MQ`K�HBx2/ iQ R@R@RX

1l ": *a LG .1 Sh 1a
SBHQi y RXkj RXjj RX8j RX3k RX9y RXe3 RX39
SBHQi R kXRe RX93 RX88 RXNd RX9R RXd8 kXyj
SBHQi k RX3j RX9N RX9y RXdd RXj8 RX8k RX93

h�#H2 3, �p2`�;2 b+Q`2 7Q` i?2 i?`22 TBHQib UR #2bi- j rQ`biV mbBM; MQ`K�HBx2/ /�i�

��
C?N �PMHCAR ��Ú ÒÙÔÓØÔÙ

Pilot 2: WMT-Style Ranking

22
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P2 vs. P0 (left) and P1 (right)

23

�ȏȻʛʉȏɠǳȃȻȏ �ϺѢϸϷќ mȏɝɌɠɰ ɌɃ ɰȤȏ ȏɂȃȏȊȊʛɃȞ ǳɃȊ ȏʉǳȻɶǳɰʛɌɃ Ɍȝ ɰȤȏ ɧȏȄɌɃȊP} ɝʛȻɌɰ

jϸϿ
1l ": *a LG .1 Sh 1a

�V Sk #2ii2` i?�M SR UWV 8kX89 kkXeN kRX8y 98Xkk jkXky 98X93 dRXN3
#V Sk rQ`b2 i?�M SR UWV RRX8N k8Xyy RyX8y k3Xdy kjX38 R8Xje 3Xjy
+V Sk 2[m�H iQ SR UWV j8X3d 8kXjR e3Xyy keXyN 9jXyN jNXRe RNXdk
/V Sk #2ii2` Q` b�K2 �b SR UWV 33X9R d8Xyy 3NX8y dRXjy deXRy 39Xe9 NRXdy
2V Sk #2ii2` B;MQ`BM; iB2b UWV dyX93 9dXNd 88X8y 83Xke 89X3N e8Xye 3RX3j

h�#H2 RR, *QKT�`BbQM #2ir22M SBHQi k �M/ SBHQi R

v2HHQr #�` `2�+?2b Qp2` 8yWVX 6`QK 6B;m`2 3 r2 +�M b22 i?�i 7Q` �HH H�M;m�;2b 2t+2Ti 7Q`
"mH;�`B�M- SBHQi k Bb #2ii2` i?�M SBHQi RX

6B;m`2 d, *QKT�`BbQM Q7 SBHQi k �M/ SBHQi y- #`2�F/QrM Q7 i?2 ?mK�M 2p�Hm�iBQM

��
C?N �PMHCAR ��Ú ÒÙÔÓØÔÙ

�ȏȻʛʉȏɠǳȃȻȏ �ϺѢϸϷќ mȏɝɌɠɰ ɌɃ ɰȤȏ ȏɂȃȏȊȊʛɃȞ ǳɃȊ ȏʉǳȻɶǳɰʛɌɃ Ɍȝ ɰȤȏ ɧȏȄɌɃȊP} ɝʛȻɌɰ

jϸЀ

6B;m`2 3, *QKT�`BbQM Q7 SBHQi k �M/ SBHQi R- #`2�F/QrM Q7 i?2 ?mK�M 2p�Hm�iBQM

��
C?N �PMHCAR ��Ú ÒÙÔÓØÔÙ
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Correlation with intrinsic evaluatuion

24

�ȏȻʛʉȏɠǳȃȻȏ �ϺѢϸϷќ mȏɝɌɠɰ ɌɃ ɰȤȏ ȏɂȃȏȊȊʛɃȞ ǳɃȊ ȏʉǳȻɶǳɰʛɌɃ Ɍȝ ɰȤȏ ɧȏȄɌɃȊP} ɝʛȻɌɰ

jϹϸ

EU BG NL DE CS PT ES

-50

-40

-30

-20
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0

10

20
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40

Human: P2_better(%) – P0_better(%)

Automatic: BLEU(P2) – BLEU(P0)

6B;m`2 N, *QKT�`BbQM Q7 mb2` 2p�Hm�iBQM `2bmHib �M/ "G1l b+Q`2b 7Q` SBHQi k �M/ SBHQi y

6B;m`2 Ry, *QKT�`BbQM Q7 mb2` 2p�Hm�iBQM `2bmHib �M/ "G1l b+Q`2b 7Q` SBHQi k �M/ SBHQi R

SBHQi y Ub22 6B;m`2 NV- �M/ :2`K�M �M/ "mH;�`B�M SBHQi k pbX SBHQi R Ub22 6B;m`2 RyVX 6Q`
:2`K�M- i?2 mb2` `�iBM;b �`2 ;2M2`�HHv KQ`2 BM 7�pQ` Q7 SBHQi k UmMHBF2 "G1lVX

��
C?N �PMHCAR ��Ú ÒÙÔÓØÔÙ

Rosa Gaudio, Aljoscha Burchardt, António Branco Evaluating Machine Translation 
in a Usage Scenario in: Nicoletta Calzolari (Conference Chair), Khalid Choukri, 
Thierry Declerck, Marko Grobelnik, Bente Maegaard, Joseph Mariani, Asuncion 
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•  Test suites are a familiar tool in NLP in areas such as 
grammar development.

•  Idea: Use test suites in MT development.
•  By test suite, we refer to a selected set of source-target 

pairs that reflects interesting or difficult cases (MWEs, 
long-distance, negation, terminology, etc.). 

•  In contrast to a “real-life“ corpus with reference 
translations, the input in a test suite may well be made-up 
or edited to isolate and illustrate issues. 

How can we systematically reduce errors?
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•  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 “Gericht”; English “court” vs. “dish”)
•  Prefix verbs (English “picked up …”; German “hob … auf”)

•  Build custom test suites for domain/task/job…

Using test suites
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EN>DE
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Ambiguity
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Structural 
ambiguity

Coordination & 
ellipsis
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Right node raising

Sluicing
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False friends Function word
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Question tag

Long distance 
dependency & 
interrogative

Coreference
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Multiple 
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Relative clause
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14 Barrier 
Categories 

~ 65 Barriers 

Altogether ~5000 
example sentences 
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Source Cate 
gory 

Pheno
menon 

Target 
(raw) 

Target 
(edited) 

Positive 
token 
(indicative) 

Negative 
token 
(indicative) 

Lena machte 
sich früh vom 
Acker. 

MWE Idiom Lena [left 
the field 
early]. 

Lena left 
early. 

left early field 

Lisa hat 
Lasagne 
gemacht, sie ist 
schon im Ofen. 

Non-
verbal 
agreem
ent 

Corefer
ence  

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

Lisa has 
made 
lasagna, it 
is already in 
the oven. 

it she 

Ich habe der 
Frau das Buch 
gegeben. 

Verb 
tense/ 
aspect/
mood 

Ditransit
ive - 
perfect 

I [have] the 
woman of 
the Book. 

I have given 
the woman 
the book. 

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

Exemplary test suite entries De-En
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Test suite experiment – systems used

32

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

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

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

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

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

RWTH-NMT 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)

RBMT Commercial rule-based system Lucy
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•  So far: manual checking
•  One phenomenon at a time, e.g.:

–  For ambiguity: Do I find the right sense, no matter what I find in the 
rest of the sentence?

–  For a prefix verb: Do I find both parts?
–  For an English question: Do I see the Wh-Word and two verbs?
–  For a verb paradigm “X has given Y to Z”: It the sentence complete 

and correct?
–  …

•  Count results

Test suite experiment – evaluation 
procedure
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Aljoscha Burchardt, Vivien Macketanz, Jon Dehdari, Georg Heigold, Jan-Thorsten 
Peter, Philip Williams. A Linguistic Evaluation of Rule-based, Phrase-based, and 
Neural MT Engines. EAMT 2017, forthcoming 
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Test suite experiment – results (De-En)

34

# O-
PBMT 

O-
NMT 

RBMT OS-
PBMT 

DFKI-
NMT 

RWTH
-NMT 

ED-
NMT 

Ambiguity 17 12% 35% 42% 24% 35% 12% 35% 
Composition 11 27% 73% 55% 27% 45% 45% 73% 
Coordination & ellipsis 8 25% 100% 38% 25% 38% 63% 63% 
False friends 5 40% 40% 20% 20% 20% 40% 20% 
Function words 19 5% 68% 21% 11% 26% 68% 42% 
LDD & interrogative 66 12% 79% 62% 21% 36% 55% 52% 
MWE 42 14% 36% 7% 21% 10% 12% 19% 
NE & terminology 25 48% 48% 40% 52% 40% 48% 40% 
Negation 6 17% 83% 83% 17% 100% 67% 83% 
Subordination 36 22% 58% 50% 31% 47% 42% 31% 
Verb tense/aspect/mood 529 59% 80% 91% 52% 53% 74% 63% 
Verb valency 32 16% 50% 44% 13% 47% 38% 50% 
Sum 796 363 582 592 341 377 501 446 
Average 46% 73% 74% 43% 47% 63% 56% 
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(1) Source: Er hat einen Kater, weil er sehr tierlieb ist.
Reference: He has a cat because he is very fond of animals.

O-PBMT: He has a hangover, because he is very fond of animals. 
O-NMT: He has a cat because he is very fond of animals.
RBMT: He has a tomcat because it is very animal-dear.
OS-PBMT: He has a hangover because it is an encounter.
DFKI-NMT: He has a kater because he is very animal.
RWTH-NMT: He has a hangover because he‘s very animal.
ED-NMT: He has a hangover because he is very animal-loving.

Test suite experiment – examples:  
ambiguity
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(2) Source: Warum hörte Herr Muschler mit dem Streichen auf?
Reference: Why did Mr. Muschler stop painting?

O-PBMT: Why heard Mr. Muschler on with the strike?
O-NMT: Why did Mr. Muschler stop the strike?
RBMT: Why did Mr. Muschler stop with the strike?
OS-PBMT: Why was Mr Muschler by scrapping on?
DFKI-NMT: Why did Mr. Muschler listen to the rich?
RWTH-NMT: Why did Mr. Muschler listen to the stroke?
ED-NMT: Why did Mr. Muschler stop with the stump?

Test suite experiment – examples:  
phrasal verb
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(5) Source: Kommst du denn?
Reference: Are you coming?

O-PBMT: You coming?
O-NMT: Are you coming?
RBMT: Do you come?
OS-PBMT: If you arrive?
DFKI-NMT: Do you not?
RWTH-NMT: Are you coming?
ED-NMT: Are you coming?

Test suite experiment – examples:  
modal particle
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(6) Source: Warum macht der Tourist drei Fotos?
Reference: Why does the tourist take three fotos?

O-PBMT: Why does the tourist three fotos?
O-NMT: Why does the tourist make three fotos?
RBMT: Why does the tourist make three fotos? 
OS-PBMT: Why does the tourist three fotos?
DFKI-NMT: Why does the tourist make three fotos?
RWTH-NMT: Why is the tourist taking three fotos?
ED-NMT: Why does the tourist make three fotos?

Test suite experiment – examples:  
wh-movement
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(7) Source: Die Arbeiter müssten in den sauren Apfel beißen.
Reference: The workers would have to bite the bullet.

O-PBMT: The workers would have to bite the bullet. 
O-NMT: The workers would have to bite into the acid apple.
RBMT: The workers would have to bite in the acid apple.
OS-PBMT: The workers would have to bite the bullet. 
DFKI-NMT: Workers would have to bite in the acid apple.
RWTH-NMT: The workers would have to bite into the clean apple.
ED-NMT: The workers would have to bite in the acidic apple.

Test suite experiment – examples:  
MWE
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(9) Source: Ich glaube, dass es auch nicht die amerikanische Position 
unterstützt.

Reference: I think that it does not support the American position either.

O-PBMT: […] it also does not support the US position. 
O-NMT: […] it does not support the American position either.
RBMT: […] it does not support the American position either.
OS-PBMT: […] it is also not the American position.
DFKI-NMT: […] it does not support the American position either.
RWTH-NMT: […] it does not support the American position.
ED-NMT: […] it does not support the American position either.

Test suite experiment – examples: 
negation
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(10) Source: Wie kann ich die Farbe, mit der ich arbeite, ändern?
Reference: How can I change the color I am working with?

O-PBMT: How can I change the color with which I work to change?
O-NMT: How can I change the color with which I work?
RBMT: How can I change the color with which I work? 
OS-PBMT: How can I change the colour, with whom i work, change?
DFKI-NMT: How can I change the color I work with?
RWTH-NMT: How can I change the color I work with?
ED-NMT: How can I change the color I work with?

Test suite experiment – examples:  
relative clause
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(11) Source: Ich hätte nicht lesen gedurft.
Reference: I would not have been allowed to read.

O-PBMT: I would not have been allowed to read. 
O-NMT: I should not have read.
RBMT: I would not have been allowed to read.
OS-PBMT: I would not have read gedurft.
DFKI-NMT: I would not have been able to read.
RWTH-NMT: I wouldn‘t have read.
ED-NMT: I wouldn‘t have read.

Test suite experiment – examples:  
modal negated pluperfect subjunctive II
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(12) Source: Der Manager besteht auf den Test.
Reference: The manager insists on the test.

O-PBMT: The manager is on the test. 
O-NMT: The manager insists on the test.
RBMT: The manager insists on the test.
OS-PBMT: The manager is on the test.
DFKI-NMT: The manager is on the test.
RWTH-NMT: The manager is on the test.
ED-NMT: The manager is on the test.

Test suite experiment – examples:  
case government
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Data preparation
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Report upload
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Evaluation
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Regular Expressions
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Comparison

LREC 2018 paper forthcoming 



CUSTOM TEST SUITES
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Technical test suite example

51

Eleftherios Avramidis, Vivien Macketanz, Aljoscha Burchardt, 
Jindrich Helcl and Hans Uszkoreit “Deeper Machine Translation 
and Evaluation for German”. DMTW 2016 



Aljoscha Burchardt • Traduction & Qualité 2018

•  Adopted Moses vs. unadopted NMT

Recent study on customer data

52

Anne Beyer, Vivien Macketanz, Aljoscha Burchardt and Philip Williams. 
Can Out-of-the-box NMT Beat a Domain-trained Moses on Technical 
Data? EAMT 2017, forthcoming 
 

have less components but if the meaning is trans-
lated correctly, the counting should be adjusted to
the instances in the source accordingly.

3 Evaluation Results

Due to the repetitive nature of the customer data,
some of the segments in our dataset were already
part of the TM or very similar to segments in the
TM and therefore part of the training data for the
Moses-System. In order not to distort the results,
those segments where Moses exactly matched the
reference translations were omitted from the auto-
matic evaluation. For the manual evaluation, we
did not exclude those segments because we are fo-
cusing on specific phenomena which can be trans-
lated correctly even if the translation differs from
the references.

3.1 Automatic Evaluation Results

Even though BLEU is not intended to be used in
order to compare different MT systems, this is a
practice that is performed quite often. In order to
show how much different translation quality eval-
uation methods can vary, we also carried out an
evaluation on BLEU and METEOR, cf. Table 1.
For calculating the automatic score, all tags were
removed from the segments and the reference, fur-
thermore all numbers were replaced by “10” be-
cause there were cases in which the reference in-
volved different tags/numbers than the segments.

NMT Moses

BLEU 23.68 47.98
METEOR 28.46 38.26

Table 1: BLEU and METEOR scores.

Unfortunately, we could not control the similarity
between training and testing material for Moses
and despite removing the segments for which the
translation by Moses exactly matched the refer-
ence in order to reduce the bias towards Moses,
both BLEU and METEOR show distinctly better
scores for Moses compared to the NMT system.
One reason for this might be that the references
were derived from the post-edits of the Moses out-
put so that, naturally, these segments are more sim-
ilar than the completely independent NMT outputs
and the reference. Taking into account the manual
evaluation, though, gives a different picture.

3.2 Manual Evaluation Results and Examples

Table 2 shows the results of the manual evaluation
on segment-level. For the 900 segments extracted,
1,453 phenomena could be found altogether, as
there was often more than one occurrence of the
phenomenon per segment. Naturally, phenomena
like terminology occur more frequently than phe-
nomena like negation that rarely appear more than
once within one segment. Percentage values in
boldface indicate that the systems is significantly
better on the respective phenomenon with a 0.95
confidence level.

# NMT Moses

formal address 138 90% 86%
genitive 114 92% 68%
modal construction 290 94% 75%
negation 101 93% 86%
passive voice 109 83% 40%
predicate adjective 122 81% 75%
prepositional phrase 104 81% 75%
terminology 330 35% 68%

tagging 145 83% 100%

sum 1453

average 89% 73%

Table 2: Manual evaluation translation accuracy
focusing on particular phenomena.

The NMT system outperforms Moses on three cat-
egories: genitive, modal construction and passive
voice. Moses on the other hand outperforms NMT
on terminology and tagging. For the remaining
phenomena, the systems show no statistical sig-
nificantly variance. Additionally, the NMT sys-
tem also outperforms Moses on the overall aver-
age7. Nevertheless, it is important to keep in mind
that the values of the manual evaluation only give
insights on certain phenomena and do not neces-
sarily represent the systems’ overall performance
but can rather be interpreted as revealing a ten-
dency. Interestingly, the tendency the manual eval-
uation displays is counter to that of the automatic
scores shown in Table 1. This can be traced back to
the training material for Moses which included the
the customer’s translation memory and terminol-
ogy which has a high influence on the BLEU and

7Average calculation: division of the sum of the absolute
numbers of correct segments by the sum of all segments for
each system.
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•  Current evaluation workflow based on reference 
translation (and scores like BLEU) provides little insights 
about MT quality and the nature of errors

•   Alternatives are being actively researched:
–  Learning from post-edits
–  Target analytics: Error annotation with MQM
–  Task-based evaluation
–  Source-driven testing: Test suites
–  Quality estimation, better automatic metrics, etc.

•  Still: communication between communities (MT 
development and language experts) can be intensified

Conclusions
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