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(Krings, 2001, p. 24)

The construction of a machine translation 
system capable of translating as well as a human 

being appears to be more difficult than man’s 
conquest of the moon.
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1  Post-editing Research

History | Definition | Studies | Use Case



Georgetown-IBM Experiment (1954)

Source: The Michigan Technic 72:42, 1954 (via Google Books) 
Image Source: https://patriciahysell.wordpress.com/2015/01/07/what-did-you-say

https://patriciahysell.wordpress.com/2015/01/07/what-did-you-say


• Demonstration of machine translation from Russian into English 

• Translation of about 60 sentences 

• 250 lexical items (stems and endings) and 6 grammar rules (Hutchins, 2004) 

• High expectations: 

Although he emphasized that it is not yet possible “to insert a Russian book at one 
end and come out with an English book at the other,” Doctor Dostert predicted that 
“five, perhaps three years hence, interlingual meaning conversion by electronic 
process in important functional areas of several languages may well be an 
accomplished fact.”

Georgetown-IBM Experiment (1954)
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• The Georgetown-IBM experiment resulted in substantial governmental funding 
of machine translation research

• Research was focussed on fully automatic high quality machine translation 
(FAHQMT)

• Results were disappointing, with critics arguing that this “perfectionist” 
approach to machine translation was unreasonable due to the “unattainability of 
FAHQT, not only in the near future but altogether” (Bar-Hillel, 1960)

• In 1966, a committee initiated by several providers of research funding in the US 
came to largely the same conclusions, resulting in the cutting of funds and 
widespread disillusionment within the field (Pierce et al., 1966)

Fully Automatic High Quality Machine Translation



[…] when, after 8 years of work, the Georgetown 
University MT project tried to produce useful output in 
1962, they had to resort to postediting. 

(Pierce et al., 1966, p. 19)

The ALPAC Report



Ein neu aufgetauchtes Video wirft ein vernichtendes Licht auf Trumps Charakter.  
A newly dived video throws a destroying light on Trumps character.  
A newly surfaced video sheds strong light on Trump`s character. 

Damit kommt seine Partei in Zugzwang. 
Thus a party comes into force.  
This puts pressure on his party to act. 

Hochrangige Republikaner haben sich sofort von ihrem Präsidentschaftskandidaten distanziert. 
High-ranking Republicans have immediately distanced themselves from their presidential candidate.  

Post-editing: Example

Source: Neue Zürcher Zeitung (German), Google Translate (English); both accessed on 11 October 2016.

✓



Post-editing is the process of improving machine translation output […]. It may 
involve the editing, modification and/or correction of machine translation output in 
order to ensure that the text fulfils its intended function.

Post-editing: Definition

Source: Translation Automation User Society (TAUS)



[…] when, after 8 years of work, the Georgetown 
University MT project tried to produce useful output in 
1962, they had to resort to postediting. The postedited 
translation took slightly longer to do and was more 
expensive than conventional human translation. 

(Pierce et al., 1966, p. 19)

The ALPAC Report



• Paradigm shift: If FAHQMT is not 
possible, can we make efficient use of 
MT in human translation workflows? 

• Industrial research on human-aided 
machine translation (HAMT) in the 
early 1980s 

• Predominant approaches: 

• Pre-editing 
• Post-editing

Human-aided Machine Translation



• Hans P. Krings conducted a large-scale investigation into post-editing processes in 
the early 1990s. Results were published in his habilitation thesis (Krings, 1995) and 
later translated into English (Krings, 2001) 

• In his experiments, he asked students and professional translators to translate as 
well as post-edit (with and without source text) simple technical manuals 

• The overall result of his study was that “post-editing effort was close to 
translation effort, thus a significant increase in efficiency could not be 
observed.” (Krings, 2001, p. 552)

Empirical Investigation: Krings



I’m translating the 
noun phrase ‘red bus’

Some of Krings` (2001) experimental design decisions were controversial, e.g.,

• think-aloud protocols (TAP)

• handwriting rather than typing

Empirical Investigation: Krings



Plitt and Masselot (2010) conducted a study in the 
context of software localisation at Autodesk: 

• Translation of software documentation and UI strings 

• English to French, Italian, German, and Spanish 

• Three professional translators per language pair 

• Domain-specific statistical MT (Moses-based) 

• Post-editing found to save 43% of translation time

Empirical Investigation: Autodesk



Empirical Investigation: Green et al.

Green et al. (2013) conducted a study without 
domain restriction: 

• Translation of wikipedia texts 

• English to Arabic (VSO), French (SVO), and 
German (SOV) 

• 16 professional translators per language pair 
• General-domain statistical MT (Google Translate) 

• Post-editing found to significantly reduce time 
and improve quality



Post-editing: Progress

Year Group Method General 
Domain

Speed 

1962 Georgetown Rule-based No slower

1995 Krings Rule-based No same

2010 Autodesk Statistical No faster

2013 Stanford Statistical Yes faster



Problem: Experimental Validity

User Interface in (Plitt and Masselot, 2010) User Interface in (Green et al., 2013)



knock knock, who’s there?
REALITY



Screenshot: SDL Trados Studio

Image Source: http://foxdocs.biz/BetweenTranslations/wp-content/uploads/2012/10/7-Autosuggest.png

http://foxdocs.biz/BetweenTranslations/wp-content/uploads/2012/10/7-Autosuggest.png


At the University of Zurich, we tested whether post-
editing increases productivity even when added on 
top of other translation aids (Läubli et al., 2013).

Empirical Investigation: Realistic Translation Environment



We cooperated with a language service provider specialised in translating marketing 
texts from the automotive industry.

Use Case: Domain



• emotional and metaphoric 
Technik, Dynamik, Siegeswillen. Der Polo R WRC zeigt unmissverständlich, worum es geht.  
Technology, dynamism, the will to win. The Polo R WRC shows what it's all about. 

• bullet points and keywords 
Streifenbeklebung auf Frontklappe und über den Seitenschwellern  
Adhesive stripes on the bonnet and above the side skirts 

• dry and technical 
Motor: 2,0 l TSI 220 PS (162 kW), 6 Gang-Schaltgetriebe 
Engine: 2.0 l TSI 220 hp (162 kW), 6-speed manual gearbox

Use Case: Domain (Examples)



• Language Pair: German to French 

• Training Data: 

• in-domain data from industry partner’s translation memories (~2M Tokens) 

• publicly available out-of-domain data:  
Europarl (Koehn, 2005), OpenSubtitles (Tiedemann, 2009) 

• interpolated translation model (Sennrich, 2012) 

• splitting of German compounds (Koehn and Knight, 2003) 

• Performance on held-out test set: 35.0 BLEU, 54.3 METEOR (Läubli et al., 2013a)

Use Case: MT Engine



• 6 Translation Students (MA) 

• Native in French, fluent in German 

• Aged between 20 and 40 years 

• 4 subjects reported regularly translating texts for payment 

• 2 subjects had already been employed as professional translators 

• Compensation according to customary rates at home institution

Use Case: Subjects



Two-way, mixed design 

• Translation conditions: within subjects 
Post-Edit, TM-Only 

• Source Documents: between subjects 
Documents A, B, C, D 

Response Variables 

• Translation time 
Recorded through screen recordings 

• Translation Quality 
Assessed by (a) experts and (b) participants

Use Case: Experimental Design



Use Case: Experimental Design



average time per condition: 
27.5 s/word (TM-Only) and 22.1 s/word (Post-Edit)

Use Case: Results (Time by Condition)

Time (s/word)

Post-Edit

TM-Only

20 30 40 50



A company portrait (full sentences) 
B letter (full sentences) 
C presentation slide (bullet points) 
D product description (bullet points)

Use Case: Results (Time by Document)

Time (s/word)

D
oc
um
en
t

D

C

B

A

20 30 40 50



Use Case: Results (Time by Document)

average time and standard deviation  
by document



We tested for a significant difference in time (per word) between conditions, using 
Linear Mixed Effects modelling (Baayen et al., 2008): 

modelLME = time ∼ fixed(C) + random(T) + random(S), where matrices 

C = condition 
T = text (document) 
S = subject 

Results: 

• Post-Edit condition reduces time by 17.4 % 
• Different is statistically significant (p = 0.019)

Use Case: Results (Significance)



Expert ratings: 

• same quality in translations of bullet points 

• slightly higher quality in translations of full sentences (!) 

Subject ratings (pairwise ranking): 

• no difference between post-edits and professional reference translations 

• preference of professional reference translations over translations from TM-Only 
condition

Use Case: Results (Quality)



• Post-editing improves speed 

• Post-editing yields same or better quality

Post-editing: Conclusions



2  Post-editing in Practice

Software Localisation | Volume & Cost | Savings



Product Localisation

Software 
User Interface
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Product Localisation Workflow (Traditional)

Vendor

Translators

English Product
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Product Localisation Workflow (Traditional)Product Localisation Workflow (MT and Post-editing)

Translation Memories

ar_SA cs de dk en_GB es_ES es_MX

Machine Translation Systems

English Product
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Product Localisation Workflow (Traditional)

Vendor

Post-editors

Localised Product
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Product Localisation Workflow (MT and Post-editing)

Translation Memories
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Aim: Re-use human translations



Translation Engines

Rule-Based Statistical

In-House 
(Moses) 

product-specific 

14 Languages: 
cs, de, es, fr, hu, it, jp, ko, pl, pt-br, 

pt-pt, ru, zh-hans, zh-hant 

Microsoft Translator 
Hub 

domain-specific 

22 Languages: 
+ ar, da, fi, no, nl,  

ro, sv, tr, vi

Google Translate 

not adapted 

90+ Languages 
see the Google  
Translate API

Prompsit 
(Apertium) 

2 Language Variants: 
en-gb, fr-ca 

https://cloud.google.com/translate/v2/using_rest#language-params
https://cloud.google.com/translate/v2/using_rest#language-params
https://cloud.google.com/translate/v2/using_rest#language-params


Autodesk has accumulated more than 40 million professionally translated 
segments over the past 17 years. They mainly stem from user interfaces and 
documentation of software products localised into 32 languages. 

This data is used for 

• Fuzzy matching 

• Machine translation (Plitt & Masselot, 2010) 

• Full-text search within TMs 

• Terminology harvesting (Zhechev, 2014)

Software Localisation at Autodesk



• Number of product releases per year increases (and will continue to increase) 

• Localisation cost per product release decreases (and should continue to decrease) 

• In negotiations with vendors, the efficiency gains reported in (Plitt & Masselot, 
2010) resulted in a discount of 30% per translated word

Localisation Volume and Cost



3  Open Problems

Context Switching | Learning | Familiarity | Early Ideas



Good Intentions 

Make life easier for translators,  vendors, and technology providers. 

And save money.



Autodesk has accumulated more than 40 million professionally translated 
segments over the past 17 years. They mainly stem from user interfaces and 
documentation of software products localised into 32 languages. 

This data is used for 

• Fuzzy matching 

• Machine translation (Plitt & Masselot, 2010) 

• Full-text search within TMs 

• Terminology harvesting (Zhechev, 2014)

Software Localisation at Autodesk



Reality 

Make life more complicated for 

translators, vendors, and  
technology providers. 

And maybe save some money.



• Context switching: translators lose time and spend cognitive effort on going back 
and forth between multiple systems 

• Learning: “intelligent” agents can assist and learn from translators better within 
than across systems 

• Familiarity: translators working for multiple companies are likely to face very 
diverse interfaces for the same tasks/concepts

Problems



Context Switching



Learning: Online Translation Workbenches



Learning: Online Translation Workbenches



• Integrating tools/services into a single system enables context sharing and  
learning from feedback 

• Examples: 

• Live sentence completion (IA/ITP) 

• User-adaptive MT 

• In-context terminology lookup 

• Aim: Mixed-initiative systems  
(Horvitz, 1999)

Learning: Online Translation Workbenches

Figure: Alabau et al. (2014)



Familiarity

Image: Jacques Carelman's (1969) “Cafetière masochiste”



Familiarity

The reasons for the deficiencies in human-machine 
interaction are numerous. […] Why this deficiency? 
Because much of the design is done by engineers who 
are experts in technology but limited in their 
understanding of people. “We are the people ourselves,” 
they think, “so we understand people.” 

(Norman, 2013, p. 6)



1. Users have dated perceptions about MT quality, and it hinders them from taking 
advantage of it.

My Claims (and Invitation to Challenge them)



Feedback from post-editor in (Green et al., 2013)
Note: Translations were produced by Google Translate.

“ Your machine translations are far better than the 
ones of Google, Babel and so on. So they wered 

helpfull [sic], but usually when handed over google-
translated material, I find it way easier end [sic] 

quicker to do it on my own from unaided. ” 



1. Users have dated perceptions about MT quality, and it hinders them from  
taking advantage of it. 

2. We (MT researchers) are not paying enough attention to the needs of 
translators.

My Claims (and Invitation to Challenge them)



Learning: Online Translation Workbenches

How can I 
translate the 

segments in this 
paragraph in 

different order?

Why do I only 
see six 

segments on 
my screen?



My Claims (and Invitation to Challenge them)



My Claims (and Invitation to Challenge them)



My Claims (and Invitation to Challenge them)



1. Users have dated perceptions about MT quality, and it hinders them from  
taking advantage of it. 

2. We (MT researchers) are not paying enough attention to the needs of 
translators. 

3. If we can overcome (1) and (2), the MT systems (as a whole or in parts) 
available today are good enough to serve in mixed-initiative translation of  
texts we shied away from so far: 

• Literature 
• Poetry 
• Lyrics 
• …

My Claims (and Invitation to Challenge them)



Early Idea #1

If you really want to hear about it, the first thing you'll 
probably want to know is where I was born, an what my 
lousy childhood was like, and how my parents were 
occupied and all before they had me, and all that David 
Copperfield kind of crap, but I don't feel like going into it, 
if you want to know the truth. In the first place, that stuff 
bores me, and in the second place, my parents would have 
about two hemorrhages apiece if I told anything pretty 
personal about them. They're quite touchy about anything 
like that, especially my father. They're nice and all--I'm not 
saying that--but they're also touchy as hell. Besides, I'm not 
going to tell you my whole goddam autobiography or 
anything. I'll just tell you about this madman stuff that 
happened to me around last Christmas just before I got 
pretty run-down and had to come out here and take it easy. I 
mean that's all I told D.B. about, and he's my brother and 
all. He's in Hollywood. That isn't too far from this crumby 
place, and he comes over and visits me practically every 
week end. He's going to drive me home when I go home 
next month maybe. He just got a Jaguar. One of those little 
English jobs that can do around two hundred miles an hour. 
It cost him damn near four thousand bucks. He's got a lot of 
dough, now. He didn't use to. He used to be just a regular 
writer, when he was home. He wrote this terrific book of 
short stories, The Secret Goldfish, in case you never heard 
of him. The best one in it was "The Secret Goldfish." It was 
about this little kid that wouldn't let anybody look at his 
goldfish because he'd bought it with his own money. It 
killed me. Now he's out in Hollywood, D.B., being a

Das erste was ihr wohl wissen wollt, wenn’s euch wirklich 
interessiert, ist wahrscheinlich wo ich aufgewachsen bin, 
wie meine lausige Kindheit war, and wie beschäftigt meine 
Eltern waren bevor sie mich hatten und so, und all diesen 
David-Copperfield-Scheiss, aber ich will gar nicht erst 
damit anfangen, wenn ihr die Wahrheit wissen wollt. 
Erstens langweilt mich das Zeug, und zweitens würden 
meinen Eltern wohl je etwa zwei Hauptschlagadern 
platzen, wenn ich euch etwas persönliches über sie 
erzählen würde. Die sind nett und so -- das sag’ ich nicht -- 
aber höllisch empfindlich.



Early Idea #2

Erstens langweilt mich das Zeug, und zweitens würde meinen Eltern wohl *, wenn ich 
euch etwas persönliches über sie erzählen würde.

In the first place, that stuff bores me, and in the second place, my parents would have 
about two hemorrhages apiece if I told anything pretty personal about them.



Early Idea #2

Erstens langweilt mich das Zeug, und zweitens würde meinen Eltern wohl je etwa zwei 
Hauptschlagadern platzen, wenn ich euch etwas persönliches über sie erzählen würde.

In the first place, that stuff bores me, and in the second place, my parents would have 
about two hemorrhages apiece if I told anything pretty personal about them.



4  Conclusions



• Post-editing works, both in theory and practice

• However, it doesn’t exploit the full potential of human–machine collaboration  
for translation (context switching, learning, familiarity, etc.)

• My main claim: MT technology is ready to help with high quality translation 
(e.g., literature, poetry)

• Our aim should be to make it usable, not better

• Translators and MT community: Let’s burry the hatchet and smoke a piece pipe  
 

Conclusions



Thanks for your attention
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