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Why Interactive MT?

• Problem: MT systems cannot guarantee correctness. 
Errors can affect business reputation


• A human in the loop is needed to ensure correctness


• Interactive MT: optimizing interactions between the 
translator and MT system
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Post-editing: 
Translators edit MT output
An idea with a long history (Bisbey and Kay 1972)

Source Text MT Output Post-edited 
Text

MT system Translator
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Post-editing: 
Translators edit MT output

Image Source


Green, Spence, Jeffrey Heer, 
and Christopher D. Manning. 
"The efficacy of human post-
editing for language translation." 
Proceedings of the SIGCHI 
conference on human factors in 
computing systems. 2013.


Source text

MT suggestion
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Post-editing: 
Translators edit MT output
Pros


• Easy to implement (can use off-the-shelf MT system)


• Reduces translation time [1]


Cons


• Post-edited text is more similar to MT than unassisted translations [1]


• Translators can find post-editing frustrating [2]

[1] Green, Spence, Jeffrey Heer, and Christopher D. Manning. "The efficacy of human post-editing for language translation." Proceedings of the 
SIGCHI conference on human factors in computing systems. 2013.
[2] Gaspari, Federico, et al. "Perception vs reality: Measuring machine translation post-editing productivity." Proceedings of the 11th Conference of 
the Association for Machine Translation in the Americas: Workshop on Post-Editing Technology and Practice (WPTP3). Vancouver: AMTA, 2014.
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Predictive Translation 
Memory

MT system suggests text predictions that complete the 
translation the user has already entered


If the MT suggestion is correct, user can accept it; if it 
isn’t, user can type as normal.


MT suggestions update and improve as users type.
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Transtype (Foster 2000)

MT suggestion starting with “L’a”
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Lilt’s Interactive MT

Source text

MT-suggested completion that continually updates 
so that it starts with the currently-entered translation

     To enter text, user can: 
1) Accept the MT-suggested word (Enter) 
2) Accept the rest of the MT suggestion (Shift-Enter) 
3) Just type normally
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Interactive MT Implementation

Prefix-constrained MT model (based on Transformer 
architecture). Details at lilt.com/research

Source Text

Prefix

MT model MT suggestion
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Interactive MT Implementation

Prefix-constrained MT model (based on Transformer 
architecture). Details at lilt.com/research

Source Text 
“Fan Replacement 

Instructions”

Prefix 
“”

MT model
MT suggestion 

“Instruzioni di sostituzione 
della ventola”
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Interactive MT Implementation

Prefix-constrained MT model (based on Transformer 
architecture). Details at lilt.com/research

Source Text 
“Fan Replacement 

Instructions”

Prefix 
“Instruzioni”

MT model
MT suggestion 
“di sostituzione della 

ventola”
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Interactive MT Implementation

Prefix-constrained MT model (based on Transformer 
architecture). Details at lilt.com/research

Source Text 
“Fan Replacement 

Instructions”

Prefix 
“Instruzioni per”

MT model
MT suggestion 
“la sostituzione della 

ventola”

Proceedings of the 14th Conference of the Association for Machine Translation in the Americas 
October 6 - 9, 2020, Workshop on the Impact of Machine Translation

Page  163

http://lilt.com/research
http://lilt.com/research


Interactive MT Implementation

Prefix-constrained MT model (based on Transformer 
architecture). Details at lilt.com/research

Source Text 
“Fan Replacement 

Instructions”

Prefix 
“Instruzioni per la”

MT model MT suggestion 
“sostituzione della ventola”
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Interactive MT Implementation

Prefix-constrained MT model (based on Transformer 
architecture). Details at lilt.com/research

Source Text 
“Fan Replacement 

Instructions”

Prefix 
“Instruzioni per la 

sostituzione”

MT model MT suggestion 
“della ventola”
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Interactive MT Implementation

Prefix-constrained MT model (based on Transformer 
architecture). Details at lilt.com/research

Source Text 
“Fan Replacement 

Instructions”

Prefix 
“Instruzioni per la 
sostituzione della”

MT model MT suggestion 
“ventola”
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Interactive MT needs to be fast
New MT suggestion needs to be computed whenever the user’s entered 
text no longer matches the MT prediction.


90% of our MT requests are computed in less than 500ms

Source Text 
“Fan Replacement 

Instructions”

Prefix 
“Instruzioni per la 
sostituzione della”

MT model MT suggestion 
“ventola”
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How helpful is Lilt’s 
Interactive MT?

• How often do translators use our MT suggestions?


• How often are our MT suggestions available and correct?


• How much do translators use our word-level suggestions, 
and how much do they post-edit?


• How do translators spend time on Lilt?
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How often do translators 
use our MT suggestions?

• Check how much text is inserted via Enter and Shift-Enter


• Data is from August to September 2020


• We consider only newly-generated* segments

*newly-generated segments = no TM matches, no segments majority copy-pasted
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Keys through which text is 
inserted
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21% of entered text is MT suggestions 
accepted at the word-level58% of entered text is manually typed

Keys through which text is 
inserted
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21% of entered text is MT suggestions 
accepted at the word-level

Keys through which text is 
inserted
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17% of entered text is MT suggestions 
accepted at the segment-level

Keys through which text is 
inserted
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Why aren’t translators using 
our MT suggestions more?

• Maybe translators aren’t aware they can press Enter?


• Maybe they aren’t editing at the end of the segment?


• Maybe the MT suggestion takes too long to show up?


• Maybe the MT suggestions don’t match what the 
translator wants to type?
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How often are our MT suggestions 
available and correct?
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How often are our MT suggestions 
available and correct?

MT suggestion matches what user enters 
for 46% of inserted text
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How often are our MT suggestions 
available and correct?
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How often are our MT suggestions 
available and correct?

When MT suggestion is correct, users accept word-
level MT suggestions 45% of the time 

(21% of total text inserted)
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How often are our MT suggestions 
available and correct?

When MT suggestion is correct, users accept 
segment-level MT suggestions 38% of the time 

(17% of total text inserted)
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How often are our MT suggestions 
available and correct?

When MT suggestion is correct, users manually type 
it out 17% of the time (8% of total text inserted)
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How often are our MT suggestions 
available and correct?

For 27% of inserted text, up-to-date MT suggestion 
was available, but didn’t match what user typed
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How often are our MT suggestions 
available and correct?

For 20% of inserted text, the user wasn’t inserting at 
the end, so no MT suggestions were available
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How often are our MT suggestions 
available and correct?

For 5% of inserted text, 
no MT suggestion was available yet
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How often are our MT suggestions 
available and correct?

For 3% of inserted text, the MT suggestion was out-
of-date (still waiting for updated suggestion)
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Are users using Lilt interactively, 
or as a post-editing system?

• We see a lot of users are using Shift-Enter (accept the 
entire remaining MT suggestion)


• We also see a lot of users making insertions outside the 
end of the segment


• Are more users using Lilt in an interactive, suffix-
suggestion style, or post-editing?
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Are users using Lilt interactively, 
or as a post-editing system?
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Are users using Lilt interactively, 
or as a post-editing system?

For 41% of segments, users don’t use our MT 
suggestions at all
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Are users using Lilt interactively, 
or as a post-editing system?

For 40% of segments, users accept word-level 
suggestions, but not segment-level
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Are users using Lilt interactively, 
or as a post-editing system?

For 10% of segments, users start by accepting the 
full MT suggestion, then make edits (post-editing)
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Are users using Lilt interactively, 
or as a post-editing system?

For 7% of segments, users accept the full MT 
suggestion as-is (and don’t make any edits)
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Histogram of users by percent 
of segments they post-edit
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Histogram of users by percent 
of segments they post-edit

80% of users do not post-edit at all (0% of the segments they translated 
were entered starting with Shift-Enter followed by editing)
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Histogram of users by percent 
of segments they post-edit

17% of users post-edit more than half of the segments they translate
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How do translators spend 
their time on Lilt?

Our efforts have focused on helping translators type 
translations faster via interactive MT. Is that actually most 
time-consuming part?


Data based on mouse and keyboard activity while using 
Lilt in translation mode, permitting up to 30 seconds of idle 
time between events
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How do translators spend 
their time on Lilt?
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How do translators spend 
their time on Lilt?

Target Text Editor for Segment: 57% of time spent
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Target Text Editor for Segment: 57% of time spent
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How do translators spend 
their time on Lilt?

In browser, outside Lilt: 6% of time spent
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How do translators spend 
their time on Lilt?

Sidebars (Lexicon, Find/Replace, Memory, etc): 5%

Proceedings of the 14th Conference of the Association for Machine Translation in the Americas 
October 6 - 9, 2020, Workshop on the Impact of Machine Translation

Page  200



Sidebars (Lexicon, Find/Replace, Memory, etc): 5%
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How do translators spend 
their time on Lilt?

Tag Editor for Segment: 3%
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Tag Editor for Segment: 3%
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Histogram of segments by 
the number of tags

Percent of time translators spend editing tags depends on 
what they’re translating - most segments have 0 tags. 

So if 3% of all time is spent on tags, then among segments 
that have tags, editing tags take considerable effort.
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Lilt does automatic tag 
placement when 

segments are confirmed, 
which users can correct.


See lilt.com/research for 
details (Zenkel 2020)

Proceedings of the 14th Conference of the Association for Machine Translation in the Americas 
October 6 - 9, 2020, Workshop on the Impact of Machine Translation

Page  205

http://lilt.com/research
http://lilt.com/research


How do translators spend 
their time on Lilt?

Time spent on tasks that can benefit from machine 
assistance (in red): 65%
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How do translators spend 
their time on Lilt?

Time spent on tasks that will not likely benefit from 
machine assistance (in black): 29%
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Conclusion: A Study of Interactive 
Machine Translation Use on Lilt

• 57% of translator time is spent on actually writing the 
translation, which we can optimize with interactive MT.


• Our prefix-constrained interactive MT shows the correct 
suggestion to translators for 46% of the text they type. Of 
this, they use our autocompletion for 83% of the text.


• Main areas for improvement are MT quality and showing 
suggestions when user isn’t typing at the end. Latency is 
very good (< 500ms).


• While Lilt is used in an interactive style 4x more than post-
editing, 17% of our users primarily use it for post-editing.
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Backup slides
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Keys through which text is 
inserted, broken down by MT state

Proceedings of the 14th Conference of the Association for Machine Translation in the Americas 
October 6 - 9, 2020, Workshop on the Impact of Machine Translation

Page  211



Keys through which text is 
inserted, broken down by MT state

32% of manually typed text isn’t 
inserted at the end, so we don’t show 

MT suggestions (18% of total)
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Keys through which text is 
inserted, broken down by MT state

13% of manually typed text matched 
MT suggestions (8% of total)
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Keys through which text is 
inserted, broken down by MT state

8% of manual typing occurs when 
initial MT suggestion is not available 

yet (4% of total)

Proceedings of the 14th Conference of the Association for Machine Translation in the Americas 
October 6 - 9, 2020, Workshop on the Impact of Machine Translation

Page  214



Keys through which text is 
inserted, broken down by MT state

5% of manual typing occurs when MT 
suggestion is outdated and waiting for 

updated suggestion (3% of total)
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Keys through which text is 
inserted, broken down by MT state

43% of text is typed when up-to-date 
MT is available, but MT didn’t match 

what user typed (25% of total)
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