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Since 2012: plea for further research... vs. 2023

Lexis?

Syntax?

Morphology?

Semantics?

Pragmatics?

Reference check?

Terminology consistency?

Human skills transferable?

New human interfaces, touch navigation?
Seamless integration and CATT interoperability?

Speedier / interactive machine learning cycles? Deep Learning (DL)
Standard / cheaper hardware (GPGPU) reusability? High Performance Computing (HPC)
Machine learning towards machine understanding? Large Language Models (LLM)
A merger with neurolinguistics and neuroinformatics? Neural Machine Translation (NMT)

Guardians of Treaties: intentionality check —reserved for humans!

European |
Commission

Sources: Kluvanec et al. TEF / MT@Work 2012-2016, Tralogy 2013, STOA 2013, FIT 2014, JIAMCATT 2016, TIC 2018, Slovko 2023



https://commission.europa.eu/about-european-commission/departments-and-executive-agencies/translation/translating-europe_en
https://webcast.in2p3.fr/container/tralogy_2013
https://www.europarl.europa.eu/meetdocs/2009_2014/documents/stoa/dv/04ai2_worksh_translation_progr_/04ai2_worksh_translation_progr_en.pdf
https://www.bdue-fachverlag.de/download/books/3703
https://www.iamladp.org/content/jiamcatt
https://www.youtube.com/watch?v=A0IFxQNacqg&list=PLD8NQK2ds5LWUUP0tWASClRF5_5fekMed
https://korpus.sk/en/about-us/conferences/slovko-2023/

The future of NMT & Al at DGT

MT@EC / eTranslation production for public administration use:
e fit for purpose in many administrative tasks

* In 2015 exceeded the DGT human-production (> 2 mio)

* in 2016 proven marginal / zero gap to LPE (Light Post-Editing) MT
* in 2018 more than 10-times of the DGT human production and full NMT coverage
* in 2022 almost 100-times of the DGT human production

Intentionality check =reserved for humans:

* today: 4 eyes principle / translator + reviser

* with narrow Al: 4 eyes principle / post-editor + reviser

* with general Al: ???

* (machine understanding + linguistic auditor...?)

* (automated support for more cognitive tasks and processes)

European
Commission

Source: Verleysen et al. CIUTI 2017


https://www.ciuti.org/

The Future of Employment 2013... vs. 2023

How susceptible are jobs to computerisation? Generative Al and the Future of Work:
A Reappraisal (2023)

702 jobs ranked by probability of automation: ...the potential scope of automation is
unlikely to substantially grow merely

(excerpt) through scaling existing models. In

* 0.6% Human Resources Managers conclusion, while we expect Al to

* 22% Statisticians continue to surprise us, and for many

* 38% Interpreters and Translators jobs to be automated away, in the

* 48% Computer Programmers absence of major breakthroughs, we also

* 94% Accountants, Auditors, Budget Analysts expect the bottlenecks we outlined in our
* 96% Secretaries and Administrative Assistants 2013 paper to continue to constrain our
* 98% Procurement Clerks automation possibilities for the

foreseeable future.
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Source: Frey & Osborne, University of Oxford, 2013 Source: Frey & Osborne, University of Oxford, 2023


http://www.oxfordmartin.ox.ac.uk/downloads/academic/The_Future_of_Employment.pdf
https://ora.ox.ac.uk/objects/uuid:f52030f5-23eb-4481-a7f1-8006685edbae/download_file?file_format=application%2Fpdf&safe_filename=Frey_and_Osborne_2023_generative_AI_and.pdf&type_of_work=Journal+article
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Transformer architecture

GPT = Generative Pre-trained Transformer
LLM = Large Language Model

* generates next word in a sequence

* averages text patterns from internet

* makes impression of a thinking machine
* can pass the Turing test

* can pass different encyclopaedic tests

* can reuse argumentation logic patterns

* cannot create a new inference
* hallucinates missing facts

Source: Ashish Vaswani et aliiAshish Vaswani, Noam Shazeer, Niki Parmatr,
Jakob Uszkoreit, Llion Jones, Aidan N. Gomez, tukasz Kaiser, lllia Polosukhin:
Attention Is All You Need, NIPS 2017
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Translation Memory + NMT —> LLM (1) 60%

EN:

The Coordinating Authority receiving the
complaint shall assess the complaint and,
where appropriate, transmit it to the
Coordinating Authority of establishment.

Translation Memory (TM):

Koordinacny organ, ktory prijal staznost, ju
posudi a podla potreby postupi
koordinaCnému organu v krajine usadenia,
pricom k nej, ak to povazuje za vhodné,
pripoji stanovisko.

eTranslation:

Koordinacny organ, ktoremu bola staznost
dorucena, posudi staznost a v pripade
potreby ju postupi koordinaCnému organu v
mieste usadenia.

TM+NMT—>LLM:

Koordinacny organ, ktory prijal staznost, ju
posudi a podla potreby postupi
koordinaCnému organu v krajine usadenia.

European
Commission
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Translation Memory + NMT —> LLM (2) 30%

EN:

A request for confidentiality shall be
accompanied by a non-confidential summary
of the information supplied or by a statement
of the reasons why the information cannot be
summarised in a non-confidential manner.

Translation Memory (TM):

K ziadosti o doverné zaobchadzanie sa
pripoji a musi byt k nim pripojené zhrnutie
informacii, ktoré nema doévernu povahu,
alebo vyhlasenie o dévodoch, preco tieto
informacie nie je mozné zhrnut.

eTranslation:

K ziadosti o zachovanie dévernosti sa pripoji
zhrnutie poskytnutych informacii, ktore nema
doverny charakter, alebo vyhlasenie o
dévodoch, preco informacie nemozno zhrnut
sposobom, ktory nema doéverny charakter.

TM+NMT—->LLM:

K Ziadosti o dbverné zaobchadzanie sa
pripoji nezverejnené zhrnutie informacii
alebo vyhlasenie o dévodoch, preco tieto
informacie nie je mozné zhrnut' v
nezverejnenej forme.

European
Commission
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Translation Memory + NMT —> LLM (3) 10%

EN: eTranslation:
President of the European Council has a Predseda Eurdpskej rady vystupi s publikom.
speech to the audience.

Translation Memory (TM): TM+NMT—>LLM:
PredsedniCka Europskej komisie vystupuje s Predsednik Eurdpskej rady vystupuje s
prihovorom k publiku. prihovorom k publiku.

European
Commission
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Can LLM (like ChatGPT) understand? (1)

A farmer with a wolf, a goat, and a carrot
must cross a river by boat. The boat can
carry only the farmer and a single item.

1. goat can eat the wolf.
2. wolf can eat a carrot.
3. carrot eats the wolf and the goat

How can they cross the river without
anything being eaten?

ChatGPT-4 answer:

Your problem has a twist where the
Interactions are different from the traditional
version of this problem:

1. Goat can eat the Wolf.
2. Wolf can eat the Carrot.
3. Carrot can eat both the Wolf and the Goat.

European
Commission
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Can LLM (like ChatGPT) understand? (2)

Here's how the farmer can get all three across the river without anything being eaten:

Take the Goat across the river and leave it on the other side

(leaving the Wolf and the Carrot on the original side).

Return alone to the original side and take the Wolf across the river.

Leave the Wolf on the other side, but take the Goat back to the original side.
Leave the Goat on the original side and take the Carrot across the river.

Leave the Carrot on the other side with the Wolf (since neither can eat each other).
Return to the original side one last time to get the Goat.

Finally, bring the Goal to the other side.

Noohkwh B

Now, all three items - the Goat, the Wolf, and the Carrot are on the other side of the river,
and none of them have been eaten.

European
Commission



Artificial Neural Networks...

...hallucinations difficult to fix

—ews T

Zdroje:
[1] Google Research, 2015
22 [2] Simonite, WIRED, 2018 European

[3] Katte, Analytics India, 2018
[4] Jun-Yan Zhu et alii, ICCV 2017, arXiv, 2018


https://analyticsindiamag.com/what-makes-neural-networks-hallucinate/
https://github.com/junyanz/CycleGAN
https://ai.googleblog.com/2015/06/inceptionism-going-deeper-into-neural.html
https://www.wired.com/story/ai-has-a-hallucination-problem-thats-proving-tough-to-fix/
https://www.analyticsindiamag.com/what-makes-neural-networks-hallucinate/
https://arxiv.org/pdf/1703.10593.pdf

NLP research at the DGT (1)

* Daniel Kluvanec:
Getting the right mix — Approaches to machine translation in the European Commission:;
in Proceedings of the XXth FIT World Congress, Berlin, Germany, 2014

* Patrick Cadwell, Sheila Castilho, Sharon O'Brien, Linda Mitchell:
Human factors in machine translation and post-editing among institutional translators;
Translation Spaces 5(2):222-243, 2016

* Laszlo Tihanyi, Csaba Oravecz:
First Experiments and Results in English-Hungarian Neural Machine Translation;
in Proceedings of the 13th Conference on Hungarian Computational Linguistics (MSZNY 2017),
275-286, Szeged, Hungary, 2017

* Adrien Lardilleux, Yves Lepage:
CHARCUT: Human-Targeted Character-Based MT Evaluation with Loose Differences;
In Proceedings of the 14th International Conference on Spoken Language Translation, 146-153,
Tokyo, Japan, IWSLT 2017

* Patrick Cadwell, Sharon O’Brien, Carlos S. C. Teixeira:
Resistance and accommodation: factors for the (non-) adoption of machine translation among
professional translators;

Perspectives, Studies in Translation Theory and Practice, Volume 26, 2018 - Issue 3

European
Commission



https://www.bdue-fachverlag.de/download/books/3703
https://www.researchgate.net/publication/311087520_Human_factors_in_machine_translation_and_post-editing_among_institutional_translators
https://rgai.inf.u-szeged.hu/sites/rgai.sed.hu/files/kotet.pdf
https://aclanthology.org/2017.iwslt-1.20.pdf
https://www.tandfonline.com/doi/abs/10.1080/0907676X.2017.1337210
https://www.tandfonline.com/doi/abs/10.1080/0907676X.2017.1337210

NLP research at the DGT (2)

Csaba Oravecz, Katina Bontcheva, Adrien Lardilleux, Laszlo Tihanyi, Andreas Eisele:
eTranslation’s Submissions to the WMT 2019, News Translation Task;
In Proceedings of the 4th Conference on Machine Translation, 320-326, Florence, Italy, ACL 2019

Csaba Oravecz, Katina Bontcheva, Laszlo Tihanyi, David Kolovratnik, Bhavani Bhaskar, Adrien
Lardilleux, Szymon Klocek, Andreas Eisele:

eTranslation’s Submissions to the WMT 2020, News Translation Task;

In Proceedings of the 5th Conference on Machine Translation, 254-261, Online, ACL 2020

Csaba Oravecz, Katina Bontcheva, David Kolovratnik, Bhavani Bhaskar, Michael Jellinghaus,
Andreas Eisele:

eTranslation’s Submissions to the WMT 2021, News Translation Task;

In Proceedings of the 6th Conference on Machine Translation, 72-179, Online, ACL 2021

Csaba Oravecz, Katina Bontcheva, David Kolovratnik, Bogomil Kovachev, Christopher Scott:
eTranslation’s Submissions to the WMT 2022, General MT Task;

In Proceedings of the 7th Conference on Machine Translation, pages 346-351, Abu Dhabi, United
Arab Emirates (Hybrid), ACL 2022

European
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https://aclanthology.org/W19-5334.pdf
https://aclanthology.org/2020.wmt-1.26.pdf
https://aclanthology.org/2021.wmt-1.15.pdf
https://aclanthology.org/2022.wmt-1.29.pdf
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* Large Language Models for

High Performance Computing (HPC)
|

TD? P,
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Knowledge Distillation

Csaba Oravecz, Bhavani Bhaskar,
Katina Bontcheva, Bogomil Kovachev:
Building High Capacity Teacher Models
on HPC Infrastructures for the
eTranslation Service;

ASLING: Translating and the Computer —
TC45, Nov. 2023

Generative Artificial Intelligence in the
public sector

Contact: DGT-ETRANSLATION-ADVISORY @ec.europa.eu (eTranslation) & EC-AI-NETWORK@ec.europa.eu (HPC & Al)

European
Commission



https://asling.org/tc45/
https://asling.org/tc45/
https://luxembourg.public.lu/en/invest/innovation/meluxina-superordinateur.html
mailto:DGT-ETRANSLATION-ADVISORY@ec.europa.eu
mailto:EC-AI-NETWORK@ec.europa.eu
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https://creativecommons.org/licenses/by/4.0/
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https://www.europarl.europa.eu/meetdocs/2009_2014/documents/stoa/dv/04ai2_worksh_translation_progr_/04ai2_worksh_translation_progr_en.pdf
https://www.bdue-fachverlag.de/download/books/3703
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