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Country Institution PI Other members
Spain UPV/EHU Eneko Agirre Jon Ander Campos, Arantxa Otegi, Basilio 

Sierra, German Rigau, Aitor Soroa

France LIMSI Sophie Rosset Patrick Paroubek, Anne-Laure Ligozat, 
Anne Vilnat, Mathilde Veron, Sahar 
Ghannay

Spain UNED Anselmo Peñas Álvaro Rodrigo, Guillermo B. Echegoyen

Switzerland ZHAW Mark Cieliebak Jan Deriu

France Synapse Camille Pradel Patrick Séguéla, Damien Siléo, Thiziri 
Belkacem, Charles Teissèdre, Sophie 
Muller

LIHLITH 
kick-off, 

San 
Sebastian
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LIHLITH consortium

Combination of several, highly-specialised, types of expertise:

● Academia and industry
● Natural language processing (all)
● Human-machine dialogue  (LIMSI, ZHAW, SYNAPSE)
● Question answering  (UNED, SYNAPSE)
● Textual inference and similarity (UPV/EHU, UNED)
● Machine learning and deep learning (UPV/EHU, LIMSI)
● Knowledge inductio n from text (UPV/EHU, UNED)
● Evaluation (LIMSI, ZHAW, UNED)
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Contents

● Consortium
● Scientific background and key challenges
● Scientific objectives and main results
● Exploitation, sustainability and valorisation
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Scientific background

● Dialogue systems are changing the way we access information
○ Major companies are investing heavily on smart speakers

● But current commercial technology is brittle
○ Agents follow predefined information flows 
○ Works for narrow tasks

Turn on radio station, get traffic information

○ Limited understanding, agents get confused easily
○ Once deployed, knowledge managers 

need to continuously monitor the system
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Scientific background

● Brittleness due to very-costly manual rules

● Alternative: supervised machine learning
○ Collect and annotate interactions

● More cost-effective than writing rules
● But still research …

○ Quality is bound by the contents of the collected interactions
○ Needs to collect interactions separately for each domain
○ It is still costly to deploy in new domains

6

Source: Freepik from Flaticon
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LIHLITH applies Lifelong Learning techniques to dialogue systems

● Key observation: User interaction is natural in dialogues
Seamlessly obtain feedback and information from users
⇒ obtain additional supervision to improve system “for free”

Key challenges:

● Reduce size of annotated interactions
● Lower cost of deployment in new domains
● Allow to improve the quality

on deployment across time
● Evaluation procedures and benchmarks

Source: dnainfo

Scientific background
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Scientific objectives 
and main results

O1 Reproducibility and benchmarks for evaluation

O2 Lifelong Learning for knowledge induction (O3)

O3 Dialogue system for Question Answering (O4)

O4 Lifelong Learning for dialogue (O2)

O5 Industrial use case and chatbot: technology transfer

Dissemination and other output

11
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Scientific objectives and main results
O1 Reproducibility and benchmarks for evaluation

Definition of LL as learning after deployment [IWSDS 2019]
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Scientific objectives and main results
O1 Reproducibility and benchmarks for evaluation

Definition of LL as learning after deployment [IWSDS 2019]

Survey on Evaluation Methods for Dialogue Systems [AIR 2020]

Four benchmarks:

● Dialogue quality
● Conversational question answering over DBs, KBs (O2) or Text (O3)
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Scientific objectives and main results
O1 Reproducibility and benchmarks for evaluation

Spot-The-Bot - Robust and Efficient Evaluation for Chatbots 
[EMNLP 2020; Outstanding paper award]
Previously:

14

Human-Bot conversation – User rating: 
Humans talk to the bot and rate it

Human-Bot conversation – Expert 
rating: Humans talk to the bot and 
other humans rate the conversation

4/5 
Stars

4/5 
Stars
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Scientific objectives and main results
O1 Reproducibility and benchmarks for evaluation

Spot-The-Bot - Robust and Efficient Evaluation for Chatbots 
[EMNLP 2020; Outstanding paper award]
Proposal:
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Bot-Bot conversations – expert ratings: 
Bots talk to each other and
humans spot the bot

● Goal: Rank set of Bots
● For each pair of Bots, create 

several Bot-Bot conversations
(incl. also Hum-Bot)

● Let humans decide, for each 
partner: bot OR human

● Bots will eventually be exposed 
as bots ⇒ the bot that survives 
the longest has the best quality

● High ranking quality 
and very low annotation effort

Human/
Bot
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Scientific objectives and main results
O1 Reproducibility and benchmarks for evaluation

OTTA - A corpus for Semantic Parsing [ACL 2020]
● Background: Accessing DB using 

natural language. Supervised ML requires 
questions annotated with SQL queries

● Proposal: Inverted annotation methodology 
to gather data quickly and efficiently
○ 4 Times faster data collection.
○ More coverage (tables and attributes) of 

the database.
● Novel representation using Abstract Syntax Trees.

○ Easy to visualize
○ Easier to learn for a neural network

● Novel annotated corpus called OTTA
○ Contains 5 databases, around 3.8k datapoints.
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Scientific objectives and main results
O2 LL for knowledge induction

Remedial dialogues and the detection of missing knowledge:
1. Detect unanswerable questions 
2. Trigger remedial dialogue to acquire missing knowledge

Development of benchmarking datasets for unanswerable questions:

1. Question Answering when Knowledge 
Bases are Incomplete [CLEF 2020]

2. A Cooking KG and Benchmark for QA 
Evaluation in LL scenarios [NLDB 2020]

● A general formalization of 
missing knowledge.

● Method to produce incomplete KBs 
● Applied to several domains and databases
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QA
● Given:

○ a passage 𝑝  
○ the current question 𝑞k

Scientific objectives and main results
O3 Dialogue system for CQA (incl. O1 benchmarks and repr.)

18

𝑞1: How can I store chopped onions in the fridge 
without the smell?
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QA
● Given:

○ a passage 𝑝  
○ the current question 𝑞k

● Return:
○ the answer span 𝑎k 

Scientific objectives and main results
O3 Dialogue system for CQA (incl. O1 benchmarks and repr.)
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𝑞1: How can I store chopped onions in the fridge 
without the smell?
𝑎1: You may want to double-bag in zip-tops to be sure 
to avoid smell. 
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Conversational QA
● Given:

○ a passage 𝑝  
○ the dialogue history 

{𝑞1,𝑎1,…,𝑞k-1,𝑎k-1} 

Scientific objectives and main results
O3 Dialogue system for CQA (incl. O1 benchmarks and repr.)
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𝑞1: How can I store chopped onions in the fridge 
without the smell?
𝑎1: You may want to double-bag in zip-tops to be sure 
to avoid smell. 
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Conversational QA
● Given:

○ a passage 𝑝  
○ the dialogue history 

{𝑞1,𝑎1,…,𝑞k-1,𝑎k-1} 

○ the current question 𝑞k 

Scientific objectives and main results
O3 Dialogue system for CQA (incl. O1 benchmarks and repr.)
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𝑞1: How can I store chopped onions in the fridge 
without the smell?
𝑎1: You may want to double-bag in zip-tops to be sure 
to avoid smell. 

 
q2: Have you had good experience with using a 
double bag like you  suggested?
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Conversational QA
● Given:

○ a passage 𝑝  
○ the dialogue history 

{𝑞1,𝑎1,…,𝑞k-1,𝑎k-1} 

○ the current question 𝑞k 

● Return:
○ the answer span 𝑎k 

Scientific objectives and main results
O3 Dialogue system for CQA (incl. O1 benchmarks and repr.)
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𝑞1: How can I store chopped onions in the fridge 
without the smell?
𝑎1: You may want to double-bag in zip-tops to be sure 
to avoid smell. 

 
q2: Have you had good experience with using a 
double bag like you  suggested?

a2: I regularly store chopped onions in my refrigerator 
(or at least halves & quarters)
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Scientific objectives and main results
O3 Dialogue system for CQA (incl. O1 benchmarks and repr.)

DoQA, our Conversational QA dataset
Access domain-specific information available on 

FAQs via Conversational QA

23

Why FAQs? 
● A lot of (enterprise) information available as FAQs
● Real information need of users 
● Passage text was written to answer the information 

need 
→ HYP: Natural and coherent conversational dataset

● Multiple FAQ domains
→ HYP: Dataset useful to explore domain transfer
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Scientific objectives and main results
O3 Dialogue system for CQA (incl. O1 benchmarks and repr.)

Train on one domain (WIKIP.), 
transfer to another (FAQs)
● State-of-the-art conversational QA 

(pre-trained LM, BERT+HAE)

24
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Scientific objectives and main results
O3 Dialogue system for CQA (incl. O1 benchmarks and repr.)

Train on one domain (WIKIP.), 
transfer to another (FAQs)
● State-of-the-art conversational QA 

(pre-trained LM, BERT+HAE)
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Transfer from Wikipedia to 
FAQs is effective

… with small annotated 
interactions from FAQs

Train Wikip. Train FAQs Train 
Wikip.+FAQs
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Scientific objectives and main results
O4 LL for dialogue (including O3 Dialogue system for CQA) 

Is it possible to profit from user feedback ...

● … to minimize amount of annotations?
● … to get rid of new domain annotations?
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Traditional workflow
Limited amount of Training data

Scientific objectives and main results
O4 LL for dialogue (including O3 Dialogue system for CQA) 

System
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Traditional workflow

28

Limited amount of Training data

Scientific objectives and main results
O4 LL for dialogue (including O3 Dialogue system for CQA) 

User

After being trained, system is deployed 
as-is.

System
Question
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Traditional workflow
Limited amount of Training data

Scientific objectives and main results
O4 LL for dialogue (including O3 Dialogue system for CQA) 

User

After being trained, system is deployed 
as-is.

System
Question

Answer
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Traditional workflow

30

Limited amount of Training data

Scientific objectives and main results
O4 LL for dialogue (including O3 Dialogue system for CQA) 

User

After being trained, system is deployed 
as-is.

Any improvements or changes in user 
behaviour require to go back to training. 

System
Question

Answer
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Proposed workflow

31

Limited amount of Training data

Scientific objectives and main results
O4 LL for dialogue (including O3 Dialogue system for CQA) 

UserSystem

Take advantage of user feedback for 
improving the system after it has been 
deployed. 
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Proposed workflow

32

Limited amount of Training data

Scientific objectives and main results
O4 LL for dialogue (including O3 Dialogue system for CQA) 

UserQuestion

Answer

System

Take advantage of user feedback for 
improving the system after it has been 
deployed. 
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Proposed workflow

33

Limited amount of Training data

Scientific objectives and main results
O4 LL for dialogue (including O3 Dialogue system for CQA) 

UserQuestion

Answer

System

Take advantage of user feedback for 
improving the system after it has been 
deployed. 

Feedback
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Scientific objectives and main results
O4 LL for dialogue (including O3 Dialogue system for CQA) 

Learning after deployment [COLING 2020 outstanding award]

● New technique: feedback weighted learning
● Use annotated data to simulate user feedback (correct, incorrect)

● QuAC (Wikipedia) for in-domain experiments:
○ Train S0 on Wikipedia
○ Deploy on Wikipedia
○ Test on Wikipedia

● DoQA (FAQs) for out-of-domain experiments:
○ Train S0 on Wikipedia
○ Deploy on Cooking FAQ
○ Test on Cooking, movies and travel FAQs

34
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Scientific objectives and main results
O4 LL for dialogue (including O3 Dialogue system for CQA) 

Learning after deployment
● Learn while deployed on Wikipedia

35
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Scientific objectives and main results
O4 LL for dialogue (including O3 Dialogue system for CQA) 

Learning after deployment
● Learn while deployed on Wikipedia

● Learn while deployed on new domain, Cooking FAQ

Conclusions
● It is possible to learn after deployment, specially in new domains

36
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Scientific objectives and main results
Dissemination and other output

O5 Industrial chatbot (will be presented in a minute)

LIHLITH in numbers:

● 33 papers (11 multi-partner, 31 international, 29 open access)
○ 11 papers in top quality venues (conferences / journals)
○ 18 papers in influential topic-specific venues
○ 2 outstanding paper awards in top conferences

● 1 special session around LL for dialogue organized at IWSD 
● 1 keynote on LL for Conversational QA (NeurIPS EXPO)
● 5 projects/collaborations, 3 PhDs 
● 2 Google research awards
● 25 dissemination activities on different media

37



CHIST-ERA Projects Seminar - April 2021

Scientific objectives and main results
Dissemination and other output

Demos available at http://ixa.eus/lihlith  
● Demo of an industrial lifelong learning chatbot
● Demo of a conversational question answering system
● Demo of a baseline task-oriented dialogue system working on the 

cooking domain [user/pass: lihlith/recipe?]
● Demo of a baseline question answering system 

[contact Charles Teissèdre for more information]
● Demo to generate triples of knowledge from a text

Also publications, resources and events 

38

http://ixa.eus/lihlith
https://www.youtube.com/watch?v=HCpyet2tPrY&feature=youtu.be
http://ixa2.si.ehu.eus/convai/maria-bot/index-en.html
https://lihlith.limsi.fr/dialog.php
https://lihlith.limsi.fr/dialog.php
http://nlp.uned.es/lihlith-project/ki/
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Contents

● Consortium
● Scientific background and key challenges
● Scientific objectives and main results
● Exploitation, sustainability and valorisation
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Explainability, Sustainability and 
Valorisation

Research-oriented exploitation

● Open publications
● Open datasets and open source code
● Evaluation protocols and reproducibility

For academics: transfer based on consultancy and on-demand adaptations.

Commercial exploitation by LNE (sub-contractor of LIMSI)

● Extend evaluation capabilities for interactive systems
● Evaluation services for task-oriented dialog systems

specially those that learn after deployment
● Collaboration with confiance.ai and French Grand Defí

40
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Explainability, 
Sustainability and Valorisation

Chatbots by Synapse

● QA dialogue systems to access technical 
documentation

● Machine Reading technology to automatically 
generate interactions, procedures and decision trees

● Connected to companies information systems
● Automatic update of the knowledge base
● Target end users: mostly companies employees 

41
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i-Bot (French Public Bank of Investment)
“Which regulation applies to open an exchange office?”
 

Chatbot Po’Paye (Accountancy Regulation)
“Do I need to file a nominative social declaration?”
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Explainability, 
Sustainability and Valorisation

LIHLITH valorisation through Technology Transfer
● New Lifelong Learning features in Synapse chatbots 

○ TRL 7 by end of the project, working on commercial valorisation
○ Implementation IPR belongs to Synapse

● But algorithms are open and publicly released

Lifelong learning, a generic approach not limited to QA 

● Lifelong Learning feature will progressively be extended to all Synapse 
line of products in which learning algorithms are involved 
○ eg. sentiment analysis, topic modeling, information extraction services
○ Lifelong learning models initialized with limited specialized data
○ Further training leveraging user and/or expert feedback
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Open Science & Technology Transfer

Technology Transfer (industrial constraints) challenges Open Science
● Scalability, reproducibility
● Limited access to qualified data
● Noisy data
Open Science benefits the whole community
● Both research community and industry
● Open data: shared tasks, publicly released dataset and algorithms, 

evaluation methods
TT and OS are closely tied in LIHLITH
● Lifelong Learning interaction systems relying on open data can 

fastly be extended / further specialised on technical, closed and 
protected domains with only a limited amount of data
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