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LIHLITH consortium

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

Academia and

Natural language processing (all)

Human-machine dialogue (LIMSI, ZHAW, )
Question answering (UNED, )

Textual inference and similarity (UPV/EHU, UNED)
Machine learning and deep learning (UPV/EHU, LIMSI)
Knowledge induction from text (UPV/EHU, UNED)
Evaluation (LIMSI, ZHAW, UNED)
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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 .

Source: Freepik from Flaticon

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

LIHLITH
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Scientific background

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 Source: dnainfo
Evaluation procedures and benchmarks
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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)

OS5 Industrial use case and chatbot: technology transfer

Dissemination and other output
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Scientific objectives and main results

O1 Reproducibility and benchmarks for evaluation

Definition of LL as learning after deployment [[WSDS 2019]

Regular deployment
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Scientific objectives and main results

O1 Reproducibility and benchmarks for evaluation

Definition of LL as learning after deployment [IWSDS 2019]

Regular deployment Deployment on —Current Al
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Survey on Evaluation Methods for Dialogue Systems [AIR 2020]
Four benchmarks:

» Dialogue quality
» Conversational question answering over DBs, KBs (O2) or Text (O3)



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:

Human-Bot conversation — User rating: ~ Human-Bot conversation — Expert

Humans talk to the bot and rate it rating: Humans talk to the bot and
other humans rate the conversation

A 4/5 : L 45
a\ Stars > 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.

Bot-Bot conversations — expert ratings: Goal: Rank set of Bots

Bots talk to each other and For each pair of Bots, create
humans spot the bot 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

r e gg{;“a”/ High ranking quality
and very low annotation effort
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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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Which of our
customers gives us
the most revenue?

What are the name and budget of the departments

—» with average instructor salary greater than the

overall average?

as Tl JOIN d 1
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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]

:hasYearOfRelease i playsin™ \  /~  Person
Property P

domain gubclassOf

range domain

--------- -_ e .
instanceOf

e A general formalization of
missing knowledge.
e Method to produce incomplete KBs
e Applied to several domains and databases




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

Q A .+ lregularly store chopped onion in my refrigerator (or at
“  least halves & quarters).

. 17 | either use tight-sealing plastic containers or zip-top bags.
® G Iven. “7  You may want to double-bag in zip-tops to be sure to avoid

o 3 passage p a smell.
o | the current question g,

q,: How can I store chopped onions in the fridge
without the smell?




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

QA

| regularly store chopped onion in my refrigerator (or at
~ least halves & quarters).
17 | either use tight-sealing plastic containers or zip-top bags.
You may want to double-bag in zip-tops to be sure to avoid
a smell.

e Given:

o | apassage p

o | the current question g,
e Return:

o | the answer span a,

q,: How can I store chopped onions in the fridge
without the smell?

a: You may want to double-bag in zip-tops to be sure

to avoid smell.




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

Conversational QA

e Given:
o | a passage p

|l regularly store chopped onion in my refrigerator (or at
~ least halves & quarters).

17 | either use tight-sealing plastic containers or zip-top bags.
" You may want to double-bag in zip-tops to be sure to avoid
a smell.

o | the dialogue history
{91,018y 10 4}

q,: How can I store chopped onions in the fridge
without the smell?

a,: You may want to double-bag in zip-tops to be sure
to avoid smell.




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

C o nve rs ati O n a I QA Q | regularly store chopped onion in my refrigerator (or at

least halves & quarters).
. 17 | either use tight-sealing plastic containers or zip-top bags.
® G iven. You may want to double-bag in zip-tops to be sure to avoid

a smell.
o | apassage p

© the dlalogue hIStory q,: How can I store chopped onions in the fridge

{q a,,...,q a } without the smell?
L L a,: You may want to double-bag in zip-tops to be sure
to avoid smell.

o | the current question q q,: Have you had good experience with using a
K double bag like you suggested?




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

C o nve rs ati O n a I QA | regularly store chopped onion in my refrigerator (or at

least halves & quarters).
. 17 | either use tight-sealing plastic containers or zip-top bags.
® G iven. You may want to double-bag in zip-tops to be sure to avoid

a smell.
o | apassage p

© the dlalogue hIStory q,: How can I store chopped onions in the fridge

{q a,,...,q a } without the smell?
L L a,: You may want to double-bag in zip-tops to be sure

to avoid smell.

o | the current q uestion q q,: Have you had good experience with using a
K double bag like you suggested?
® Return: a,: [ regularly store chopped onions in my refrigerator
O the answer span a (or at least halves & quarters)
k




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

Why FAQs?
e Alot of (enterprise) information available as FAQs
e Real information need of users
e Passage text was written to answer the information
need
— HYP: Natural and coherent conversational dataset
e 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.), S J

TokenRep [ To | [T1|[T2|[Ta|[Ta|[Ts|[Te|[T7|[ T8 |[To | [T10]
transfer to another (FAQSs) oo | |
HAE 'EN[ENJ|[EN|[EN|[EN| EH|[EH|[EN| EN|[EN]| EN]
PosEmbed [Eo | [E1 ] [E2][Es|[E4][Es][Ee][Er][Es] Es][E1o]

» State-of-the-art conversational QA S S e S S S SUp S Sy e

(pre_tralned LM, B E RT+ HAE) Token Embed léc:LS,l EQZI E;BE ‘,EJ;LS‘ IE@J} \EP+T1\ \E;Tz\ IE:Ts\ EP+T4\ |E:T5\ E[;j

Input [lcLs] [QTq| [QT,| [QT3| [SEP] [PTy| [PTy] [PTs] [PT,] [PTs] [SEP]




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

Train on one domain (WIKIP.), ot | ]

TokenRep [ To | [T1 |[T2|[T3|[Ta|[Ts|[Te|[T7|[ T8 || To |[T10]

transfer to another (FAQS) e | |

HAE 'ENJ[ENJ[EN|[EN|[EN|[EH| EH|[EN|[EN|[EN|[EN]

+ + + + + + + + + + +
PosEmbed |[Eo |[E1|[E2|[E3|[Ea|[Es5|[Ee|[E7][Es]|[Eo ] [Eio]

» State-of-the-art conversational QA S S e S S S SUp S Sy e
. Token Embe IE[:le 1EQ+T1 IE;Tz, \EgTa ‘E[s+EP1 \EP+T1\ E;Tzl {E:Tsi EP+T4| |E:T5‘ E[S+EP]
(pre-trained LM, BERT+HAE) =

Input [[cLs] [QT4] [QT,| [QTs] [SEP] [PT4 | [PT] [PT3] [PT4] [PTs] [SEP]

Results on cooking domain

55

Transfer from Wikipedia to
FAQs is effective

50

45

... with small annotated
interactions from FAQs

40

Train Wikip.  Train FAQs _ Train
Wikip.+FAQs



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

Is it possible to profit from user feedback ...

e ... to minimize amount of annotations?
» ... to getrid of new domain annotations?




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

Traditional workflow

Limited amount of Training data

C

System
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O4 LL for dialogue (including O3 Dialogue system for CQA)

Traditional workflow

Limited amount of Training data . . :
J After being trained, system is deployed

E h

System

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

Traditional workflow

Limited amount of Training data . . .
J After being trained, system is deployed

as-is.

System

Question User

4
{o o} . O
m Answer
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Scientific objectives and main results
O4 LL for dialogue (including O3 Dialogue system for CQA)

Traditional workflow

Limited amount of Training data . . .
J After being trained, system is deployed

as-is.

Any improvements or changes in user

behaviour require to go back to training.

System
Question User

4
{o o} . O
m Answer
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Scientific objectives and main results
O4 LL for dialogue (including O3 Dialogue system for CQA)

Proposed workflow

Limited t of Training dat
'mited amount of fraining data Take advantage of user feedback for

improving the system after it has been
deployed.

System User
{o o} O
i )
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Scientific objectives and main results
O4 LL for dialogue (including O3 Dialogue system for CQA)

Proposed workflow

Limited t of Training dat
'mited amount of fraining data Take advantage of user feedback for

improving the system after it has been
deployed.

System

Question User

4
{o o} . O
q:IID Answer
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Scientific objectives and main results
O4 LL for dialogue (including O3 Dialogue system for CQA)

Proposed workflow

Limited t of Training dat
'mited amount of fraining data Take advantage of user feedback for

improving the system after it has been
deployed.

System
Question User
| ol O
Answer
Geedback)
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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)

QUuAC (Wikipedia) for in-domain experiments:
Train SO on Wikipedia
Deploy on Wikipedia
Test on Wikipedia

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

Systems

So 49.03
So + FWL 53.07 (+4.0)




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

Learning after deployment
Learn while deployed on Wikipedia

Systems
So 49.03
So + FWL 53.07 (+4.0)

Learn while deployed on new domain, Cooking FAQ

Systems Cooking Movies Travel
So 39.79 40.89 35.64
So + FWL 49.66 (+9.9) 47.28 (+6.4) 47.19(+11.6)

Conclusions

It is possible to learn after deployment, specially in new domains
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Scientific objectives and main results

Dissemination and other output

OS5 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 (NeurlPS EXPO)
5 projects/collaborations, 3 PhDs

2 Google research awards
25 dissemination activities on different media

L(.g,} w@tﬁé@ CHIST-ERA Projects Seminar - April 2021
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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 Teissedre for more information]

Demo to generate triples of knowledge from a text

Also publications, resources and events
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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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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 Defi
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Explainability, Synapse
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 en{ﬁitw"ééfé]

Quelle est la durée totale de la période de référence affiliation en tenant compte du confinement ?

Conformément & |'article 5 du décret n°® 2020-425, |z période de référence affiliation (PRA)
correspondant aux 24 mois précédant la fin de contrat de travail (pour les salariés 4gés de'moins de 53
ans a la date de fin de contrat de travail) ou aux 36 mois précédant la fin de contrat de travail (pour les
salariés &gés de 53 ans et plus 2 la date de fin de contrat de travail), est allongée : - du nombre de jours
correspondant & la partie de cette période de référence comprise entre le Ter mars et le 31 mai 2020, et
- du nombre de jours, correspondant & la partie de cette période de référence comprise entre le 30
octobre 2020 et le 31 janvier 2021 (terme fixé par arrété). En conséquence, la condition d'affiliation est
recherchée sur une période de référence plus longue, pouvant aller au maximum : - jusqu’a 30 mois pour
les allocataires &gés de moins de 53 ans & la date de fin de contrat de travail ; - jusqu'a 42 mois pour les
allocataires dgés de 53 ans et plus & la date de fin de contrat de travail. Toutes les périodes de travail
intervenues au cours de cette période de référence allongée sont prises en compte dans I'affiliation,
sauf celles ayant déja servi & une précédente ouverture de droits.

En savoir plus

Cette réponse vous a-t-elle aidé ?

oul




@ Chatbot PoPaye
S n d S e  Comment solder les congés payés d'un salarié en CDI ?
NOUVEAU ! Je peux maintenant répondre a vos questions & propos
des nouveautés de la V1210 @

Que souhaitez-vous savoir ?

J'al un dossier URSSAF et un MSA, je dois faire une seule DSN ?

| Boryour et bienverue sur Bpdrance Création.Je suis i-Bot, votre passe-partout sur le ste.Je suis |3 pour vous onienter et répondre 3 vos questions sur
ia création et ia reprise dentreprise.

Voici la réponse que je peux vous proposer :

Jsi trowé plusieurs rép dans mes ;: pou 2 thématiqus qui vous intéresse ?
DEVELOPPER LACTIVITE DE SON ENTREPRISE 2.2 Combien de DSN faut-il envoyer ?
Une DSN doit étre émise pour chagque établissement et chaque
régime (régime agricole + régime général/CCVRP). Si dans le méme
dossier, des salariés sont affiliés au régime agricole et d'autres au
régime général, alors deux DSN seront & réaliser. Le logiciel
regroupera automatiguement les salariés dans la DSN mensuelle
correspondant a leur régime.

TROUVER, PROTEGER, TESTER SON IDEE
LES LOCALX DE LENTREPRISE

LE OE PROJET |, DROITS ET OBLICATIONS

Regardez ce que je viens de trouves, concemant [a rubrique ACtVItss regismentess - |

Retour Sommaire

En savoir plus

Tout 2 réalisant des opérations de change manuel doit, avart d'exercer son activiss, obtenir une autcrisation de [Autorité de contrile
prudantiel et de résoiuticn (ACFR).

Al-je répondu a votre question ? Votre réponse me permettra de vous
soumettre des informations toujours plus pertinentes.

Dites-moi si ma réponse vous a &€ utie ? Grice 3 osla mes reponses seront améliondes. |

our

NON

NON

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

F’osez votre question ici <

Chatbot Po’Paye (Accountancy Regulation)
“Do | need to file a nominative social declaration?”




Explainability, Synapse

Sustainability and Valorisation

LIHLITH valorisation through

New Lifelong Learning features in Synapse chatbots
TRL 7 by end of the project, working on commercial valorisation
Implementation IPR belongs to Synapse
algorithms are open and publicly released

Lifelong learning, a 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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