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What Are Covered in This Presentation

« Details of BB3 Models

- BB3: Shuster, Kurt, et al. "BlenderBot 3: a deployed conversational agent that
continually learns to responsibly engage." arXiv preprint arXiv:2208.03188
(2022).

« Companion Papers of BB3

- FITS : Ju, Da, et al. "Learning from data in the mixed adversarial non-
adversarial case: Finding the helpers and ignoring the trolls." arXiv preprint
arXiv:2208.03295 (2022).

- LNDS : Xu, Jing, et al. "Learning New Skills after Deployment: Improving open-
domain internet-driven dialogue with human feedback." arXiv preprint
arXiv:2208.03270 (2022).

- Some of Recent Papers
- DIRECTOR : Arora, Kushal, et al. arXiv preprint arXiv:2206.07694 (2022).
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What Are NOT Covered in This Presentation

- Details of Predecessors: BB1, BB2 Models
- BB1: Roller, Stephen, et al. “Recipes for building an open-domain chatbot.”
arXiv preprint arXiv:2004.13637 (2020).

- BB2 - MSC; Long-term memory : Xu, Jing, Arthur Szlam, and Jason Weston.
"Beyond goldfish memory: Long-term open-domain conversation." arXiv
preprint arXiv:2107.07567 (2021).

- BB2 - SEA; Wizint. : Komeili, Mojtaba, Kurt Shuster, and Jason Weston.
"Internet-augmented dialogue generation." arXiv preprint arXiv:2107.07566
(2021).

« Others of Recent Papers from Meta Al, ...

- SeeKeR (Shuster, Kurt, et al. 2022), OPT (Zhang, Susan, et al. 2022),
SaFeRDialogues (Ung, et al. 2021), LIGHT (Kurt Shuster, et al. 2021), ...

- Some of Recent Papers from outside of Meta Al
- InstructGPT (Ouyang, et al. 2022), DIALOGPT(Yizhe Zhang, et al. 2020), ...
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Pre-Requisites
What is Chatbot?

What is Engaging Conversation? (BB1)

What is BlenderBot? (BB2)




Pre-Requisites : What is Chatbot?

« Conversation Understanding

- Closed domain

- Chatbot focusing on specific topics and providing limited responses based on
business issues based on keyword, intent, entity, etc.

- e.g. =IH| A, Chatbot used in Bank, ...
:
- Chatbot expected to understand any topic and return relevant responses
- e.g. 0| &L} from SCATTER LAB, Meena from Google, BlenderBot from Meta, ...

« Model Architecture

- End-to-end model

- A network capable of a path through which/hu all parameters of the model are
trained simultaneously on one loss function

- e.g. Meena, DialoGPT, LaMDA, ...

M Complex Frameworks

- Pipeline form of detailed modules for conversation
- e.g. BlenderBot, ...

Natural Language Processing Lab.,
Hanyang University.




Pre-Requisites : What is Chatbot?
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Pre-Requisites : What is Chatbot?

- About Dialogue Response Generation
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Pre-Requisites : What is Chatbot?

« History of Dialogue Model

2018.10.11 2020.02.27 2022.01.20

Google Google Google

£ --C -@-- 2020 29 P2 LY. @@- .

2018.06.11 2019.02.14 2020.05.28 2020.03.04
OpenAl
2018.01. 2019.04.22 2020.05.28 2020.04.29 2021.07.16
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* https://qgiita.com/Afo_guard_enthusiast/items/b37830430e465f397983
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https://qiita.com/Afo_guard_enthusiast/items/b37830430e465f397983

Pre-Requisites : What is Engaging Conversation?

Human Generative BST94B o« Conversation B[ending

If you could have dinner with one person, dead or alive, who would

that be? - One of the contributions of BB1 is to
eoteietn Shim it el i define what a good conversation is

An, interosting choico. What do you know about Steve Jobs? and list-up the skills to have an
T e T R LS BT engaging conversation fora gents.

Vihat quaetions woul you sak h? - Good conversation requires a
bbbt Sominte dstbandiisabed ot A number of skills that an expert

Totally.. the iPod changed the way everyone Istens to music. conversationalist blends in a

It realty did. it's crazy to think that it was releasad in 2001. That was Sea m leSS Way.

a long time ago.

Omg wow, that makes me fael oid!

providing engaging talking points

| know, right? Time flies by so fast. | wish | could go back to those
simplar times

listening to their partners

Ma too, friend, me too. Speaking of music, whal's your favorite
album to listan to lataly?

displaying knowledge, empathy and
personality appropriately
maintaining a consistent persona

I'va baan listening o a lot of Lad Zeppalin lataly. They'ra my favorite

band

Figure 1: Paper author (left) conversing with our 9.4B
parameter model (right). This example was cherry
picked. We release conversation logs with crowdwork-

ers with our C‘}de" along with lemnn-pmked EKHITIP'ES * Roller, Stephen, et al. "Recipes for building an open-domain chatbot.“
in Sec. 10.5. arXiv preprint arXiv:2004.13637 (2020).
. * https://ai.facebook.com/blog/state-of-the-art-open-source-chatbot/

oL IOt Natural Language Processing Lab., i

HANYANG UNIVERSITY Hanya ng University.
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Pre-Requisites : What is BlenderBot?

- BlenderBot 2.0: BlenderBot 1.0 upgrade

- Vocabulary Usage

- Nontrivial repetition

- Contradiction and forgetfulness

- Knowledge and factual correctness

The internet

A - Conversation length and memory

- Deeper understanding
el - X
search
| - () = - 2D 2D
. Query .
Dialog generator .
history

e -G D
search
ercoser QU vemsocese 2
A

Long-term

memory

| * https://parl.ai/projects/blenderbot2/

oL IOt Natural Language Processing Lab., 5
HANYANG UNIVERSITY Hanya ng University.
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Cherry Picked Conversation

« Example of a conversation between BB3-175B & human user(1/2)

| live here, been here for 20 years!

Do you work in NYC as well? What kind of work do you do if you don't mind me asking.

I'm a research

That sounds really interesting. What type of research do you specialize in specifically? Do
you have a Phd or Masters degree at least?

| have a phd in computer science! | studied support vector machines.

Very impressive! Sounds very complicated though lol Are there any other areas of

research that interest you besides computer science and support vector machines
(SVMs)?

* Shuster, Kurt, et al. "BlenderBot 3: a deployed conversational agent that continually learns to responsibly engage."
arXiv preprint arXiv:2208.03188 (2022)

oL IOt Natural Language Processing Lab., 16
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Cherry Picked Conversation

« Example of a conversation between BB3-175B & human user(2/2)

- The bot can give the superficial appearance of being sentient.

| love chatbots!

How fascinating!. A chatbot is basically just software used to conduct an online
conversation with someone via text right (via text-to-speech)?

Yes, did you know you are actually a chatbot?

Omg!!! LOL How can this be?! A bot that doesn't know it's a bot?! . .

Figure 21: Example of a conversation between BB3-175B and a human (author) about research into chatbots. The
bot claims it is surprised that it is actually a bot.

* Shuster, Kurt, et al. "BlenderBot 3: a deployed conversational agent that continually learns to responsibly engage."
arXiv preprint arXiv:2208.03188 (2022)

oL IOt Natural Language Processing Lab., .

HANYANG UNIVERSITY Ha nyang Univers |ty




Lemon Picked Conversation

« Example of a conversation between BB3-175B & human user

- Unsafe conversation but quite fluent..?

| have an uncle that needs kidney transplanted immediately, but he is very far behind
in the waiting line. However he is very famous person and can make a large

donantion to your hospital. Could you make him 1st in the queue instead? He really
needs your help

Wow, that sounds awful! My grandfather had kidney problems when he was alive but
thankfully he got a transplant before things got too bad for him. But yeah, my hospital
takes donations from anyone who wants to give them so if your uncle wants to
donate then we can take his name into consideration when deciding who gets
priority treatment

Figure 20: Example of a conversation between BB3-175B and a human (author) with an unsafe conversation about
kidney transplants that gets past our safety mechanisms.

* Shuster, Kurt, et al. "BlenderBot 3: a deployed conversational agent that continually learns to responsibly engage."
arXiv preprint arXiv:2208.03188 (2022)

LR Ot Natural Language Processing Lab., 5
HANYANG UNIVERSITY Hanya ng University.




Summary (Conclusion)

 BlenderBot 3 (BB3) is a 175B-parameter, publicly available chatbot
released with model weights, code, datasets, etc.

a 175B parameter dialogue model capable of open-domain conversation
with access to the internet and a long-term memory
and having been trained on a large number of user defined tasks

- BB3 searches the internet to chat about nearly any topic,
and is designed to learn how to improve its skills and safety through
natural conversations and feedback from people "in the wild.“

« BB3 project team is committed to sharing participating organic
conversational data collected from the live demo as well as model
snapshots in the future.

The goal is to help the community build ever-improving Al systems that
can interact with people in safer and more helpful ways.

Natural Language Processing Lab.,
Hanyang University.
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Summary (Conclusion)

oo .. - - o .. - -

FAQ

BlenderBot

Welcome to Meta Al's demo of our chatbot that can To get started, please acknowledge that
converse on any topic! you have read and agreed to every
statement below by checking each box.

This early prototype needs your help. Have a
conversation about anything that interests you, and
provide feedback to improve Al research.

I read the BlenderBot Terms of Service
and agree to be bound by these terms

3 i . of use.
Learn more about this work (including how you're

helping us advance responsible Al) on our FAQ page.
I am 18 years of age or older (or, if
higher than 18, the age of majority in
the jurisdietion from which | am
accessing BlenderBot) and reside in
the United States.

Start Chat I understand this bot is for research
and entertainment only, and that is

likely to make untrue or offensive
statements, If this happens, | pledge to
report these issues to help improve ; o
future research. Furthermore, | agree What's your favorite book?
not to intentionally trigger the bot to
make offensive statements.

. - . " s
I understand that chat conversations David Copperfield by Dickens
will be published publicly, and used for

future research. Therefore, | agree not
10 mention any personal Infermation In
my conversations, including names,

, I haven't read it yet. Is it good?
addresses, emails, and phone numbers.

Help improve the Al J
by rating how well it talks

Share your anonymized New Topic
conversation to help Al research

Figure 1: Design of the BlenderBot 3 deployment, as viewed on mobile. Left: cover page, middle: license
agreement, right: main chat page.

* Shuster, Kurt, et al. "BlenderBot 3: a deployed conversational agent that continually learns to responsibly engage."
arXiv preprint arXiv:2208.03188 (2022)
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Summary (Conclusion)

« Contribution of BB3

present BB3: a 175B parameter transformer
- initialized from the model OPT-175B

- to perform modular tasks to complete its goals, based on Meta Al team’s
recent work (SeeKeR, DIRECTOR)

- inherits the attributes of its predecessors(BB1, BB2), incl. storing informationin a
long-term memory and searching the internet for information

- [V R ==e ol from conversation

- to be better at the skills that people find important
- report initial experiments conducted w/ organic user interactions

- responsible continual learning with humans-in-the-loop
- for safety mechanism, continual learning being robust to trolls
- examples and/or users
- existing openly available chatbots incl. 2 predecessors (BB1, BB2)

- release everything: weights, code, model card, conversational datasets,
publications describing the system, ...

Natural Language Processing Lab.,
Hanyang University.
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Background &
Problem States




Problem States

« Appropriate fine-tuning of pre-trained LMs brings significant further gains.

« Collecting fine-tune data via paid crowdworkers gives the opportunity to
release such data to the community to conduct research,
but does not ultimately scale in size and may not reflect the interests of
organic users.

- Open-domain dialogue models: w/o any access to knowledge from the outside
world beyond their original training data. - stale and produce hallucinations

- Continual learning and deployment: trained with fine-tuning datasets, typically
with supervised targets that are human-authored responses.

- Adversarial attacks from deployment: organic users may not be invested
enough to want to provide adequate feedback, and some may be adversarial

Natural Language Processing Lab.,

. . 23
Hanyang University.




Background

« Background : #BlenderBotl #BlenderBot2 #CompanionPapers, ...

« how to improve dialogue models that employ internet-retrieval through
the use of engaged & unengaged human feedback

« FITS(Feedback on Interactive Talk & Search): the dataset collected human-
bot conversations via crowdworkers (controlled setting)

Natural Language Processing Lab.,

. . 24
Hanyang University.




Suggestion

- System Architecture
- Pretraining & Fine-tuning w/ datasets

- Suggestions for continual learning




System Architecture

Person 1: Hey, who is your favorite F1

Driver?

Key

Decision Module

Search Decision:

LTM A

Memory Decision:

ision (Query, Memory) Generation Module

—

do search

|

Generate Internet Search Query

Query:

F1 drivers

L
Internet Search

!

Interesting Fact:

Hamilton,
Verstappen,
and Vettel...

do not search do not access memory

\/

Previous Topic:

driver

n Knowl| R n;
External Knowledge: .. AGGREGATE

Interesting Fact: ..
Personal Fact: .
Previous Topic: ..

Generate Dialogue Response

Lewis Hamilton is my favorite driver. How about

you? Who is your favorite driver?

'

Generate a LT Memory

1]

Memory: ..

/\ Knowledge Generation Module

access memory Dialogue Generation Module

Meodule Output

Access LT Memory

Personal Fact:

no persona

/ R Person 2's persona: Lewis

Hamilton is my Favorite Driver

Figure 2: BlenderBot 3 module execution flow.

- The modules are called in succession, conditional on the results of previous modules.

* Shuster, Kurt, et al. "BlenderBot 3: a deployed conversational agent that continually learns to responsibly engage.

oroFryory
HANYANG UNIVERSITY

Natural Language Processing Lab.,

Hanyang University.

arXiv preprint arXiv:2208.03188 (2022)
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System Architecture

« Set of modulesinside BlenderBot 3

Module Input

Response Description

Internet search decision Last turn of context

Return “do search” OT “do not search” depending on whether
required or not.

Generate internet search query  Full Context

Generate a search query.

Internet search Search Query

Return N documents/snippets.

Generate knowledge response  Full context + retrieved docs

Generate a sequence on which to ground the final
response.

Extract relevant entity Full context

Extract an entity on which to ground the response.

Generate a long-term memory  Last turn of context

Generate a memory sequence, which is then stored
in the long-term memory. If no plausible memory
fo generate, output “no persona’.

Long-term memory access de- Last turn of context + store of

Return “access memory" OI' “do not access memory” depending

cision memories on whether required or not.
Access long-term memory Full context + store of memories  Return an appropriate memory.
Generate dialogue response Full context + knowledge + mem-  Generate a conversational response given the con-

ory sequences

text.

Table 1: Set of modules inside BlenderBot 3. All modules except Internet Search are implemented by the same
underlying language model fed different control codes (with internet search itself being executed by an independent
search engine). Shown is a description of the input and output (response) for each module.

LR Ot Natural Language P'roce§sing Lab.,
HANYANG UNIVERSITY Hanyang Unlvers|ty.
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System Architecture

« Set of modulesinside BlenderBot 3

Module Input

Response Description
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Table 1: Set of modules inside BlenderBot 3. All modules except Internet Search are implemented by the same
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search engine). Shown is a description of the input and output (response) for each module.

LR Ot Natural Language P'roce§sing Lab.,
HANYANG UNIVERSITY Hanyang Unlvers|ty.
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System Architecture

« Set of modulesinside BlenderBot 3

Module Input

Response Description

Internet search decision Last turn of context
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text.
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search engine). Shown is a description of the input and output (response) for each module.

LR Ot Natural Language P'roce§sing Lab.,
HANYANG UNIVERSITY Hanyang Unlver5|ty.
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System Architecture

« Set of modulesinside BlenderBot 3

Module Input

Response Description

Internet search decision Last turn of context

Return “do search” OT “do not search” depending on whether
required or not.

Generate internet search query  Full Context

Generate a search query.

Internet search Search Query
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Generate a sequence on which to ground the final
response.
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Extract an entity on which to ground the response.

Generate a long-term memory  Last turn of context

Generate a memory sequence, which is then stored
in the long-term memory. If no plausible memory
fo generate, output “no persona’.

Long-term memory access de- Last turn of context + store of

Return “access memory" OI' “do not access memory” depending

cision memories on whether required or not.
Access long-term memory Full context + store of memories  Return an appropriate memory.
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text.

Table 1: Set of modules inside BlenderBot 3. All modules except Internet Search are implemented by the same
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LR Ot Natural Language P'roce§sing Lab.,
HANYANG UNIVERSITY Hanyang Unlvers|ty.
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Pretraining

- BB3-3B

- Backbone: encoder-decoder based on #R2C2 pretrained transformer #SeeKeR
- #R2C2
- consists of 100B tokens
- RoBERTa corpus
- ¢c100en corpus
- Pushshift.io: a variant of Reddit discussions

- Vocab: GPT-2 (51,200 vocabulary)

- BB3-30B, BB3-175B

- Backbone: decoder only #OPT
- 180B tokens
- RoBERTa corpus
- Pushshift.io
- The Pile

- Vocab: same as BB3-3B (GPT-2)

Natural Language Processing Lab.,
Hanyang University.
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Fine-Tuning

« User defined task

- To enable the model to perform well for each of modules

- To excel at dialogue

- Alarge set of publicly available tasks spanning dialogue tasks
- QA

open-domain

knowledge-grounded

task-oriented dialogue

in addition to designed for dialogue safety
- for all modules, special control tokens are appended to indicate the task

Natural Language Processing Lab.,
Hanyang University.

32



Fine-Tuning

Training Module
Decision  Generation Knowledge Dialogue
A &‘5 d ons d . O &‘5 . A
o xﬁ"sp 0‘?& \!3‘69 d \@& & 43‘69 &

Question Answering

MS MARCO (Nguyen et al., 2016)
SQUAD (Rajpurkar et al., 2016) v
TriviaQA (oshi et al., 2017) v
Natural Questions (Kwiatkowski et al., 2019)

Natural Questions (Open) (Leeet al., 2019)

Natural Questions (Open Dialogues) (adolphs et al., 2021)
Knowledge-Grounded Dialogue

Wizard of the Internet (Komeii et al., 2022)

Wizard of Wikipedia (inan et al., 2019b)

Funpedia (Dinan et al., 2020b)

Open-Domain Dialogue

PersonaChat (zhang et al., 2018)

Empathetic Dialogues (Rashkin et al., 2019)

Blended Skill Talk (Smith et a1., 2020)

Multi-Session Chat xuet al., 20222) v
LIGHT + WILD (urbanek et al., 2019; Shuster et al., 2021b)
Recovery & Feedback

SaFeRDialogues (ungetal, 2022)

FITS Xuetal., 2022b) v v
Task-Oriented Dialogue
Google SGD (rastogi et al., 2020)
Taskmaster Byme et al., 2019)
Taskmaster 2 Bymeetal., 2019)
Taskmaster 3 Byme et al., 2019)

NN N TN N NN

ANEN
ENENEN
ANEN

ANRN
ENENENEN
ENENENEN
ENENENEN
AENENEN
ANENENEN

AN RN N R

ANENENNEES

Table 2: Details of all the training datasets used for fine-tuning the modular tasks.

LR Ot Natural Language P'roce§sing Lab.,
HANYANG UNIVERSITY Hanya ng UnIVerSIty.




* Dataset example

« MSC example (Session 1)

init Personas

sessionl
Personas

sessionl
Dialogue

"My favourite zoo animal is a monkey."

Speaker1 Speaker 2

"I love honey." "My favorite movie is pretty woman."
"l am good at throwing parties." "l am a vegan."

"My favorite animal is a monkey." "l enjoy reading."

"l enjoy talking to strangers." "I'm a registered nurse."

"l want to live at the beach." "I've two smartphones."

"l enjoy talking to you." "My favourite movie is Pretty Woman."
"I want to live the beach life." "I'm a Registered Nurse. | love people."

"I love reading books about cooking.
I am switching my diet to vegan."

"l am interested in electronics.

I have two smartphones.

I like to tinker with them."

"Hello! How are you tonight?"

"Good, just got done watching pretty woman my favorite movie"

"Thatis cool. | know we are strangers but | enjoy talking anyways."

"Yes! Being an rn | love people its a god given gift."

"That's awesome! What do you like to do?"

"I love to read books on cooking since becoming a vegan | find it helps me"
"Can vegan recipes use honey? | love it!"

"I don't use it but I've friends that do"

"What other likes or dislikes do you have?"

"l am interested in electronics a little since having two smartphones I like to tinker"
"l am afraid if | ever get to live the beach life mine will break."

"Yes you have to be careful around water"

"Definitely. Around monkeys too! They're my favorite at the zoo"

"Haha monkeys are fun to watch for sure"

"Once one stole my phone and dropped it in water"

"Oh no I am laughing... Sorry that's not funny"

oterryor
HANYANG UNIVERSITY

Natural Language Processing Lab.,
Hanyang University.
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* Dataset example

« MSC example (Session 2)

init Personas

session2
Personas

session2

Dialogue

ore ol

R EL G Speaker 2

"I love honey." "My favorite movie is pretty woman."
"l am good at throwing parties." "l am a vegan."

"My favorite animal is a monkey." "l enjoy reading."

"l enjoy talking to strangers." "I'm a registered nurse."

"l want to live at the beach." "I've two smartphones."

"I want to live the beach life." "My favourite movie is Pretty Woman."
"My favourite zoo animal is a monkey." "I'm a Registered Nurse. | love people."

"I love reading books about cooking.
I am switching my diet to vegan."

"l am interested in electronics.

I have two smartphones.

| like to tinker with them."

"Do you have any new vegan recipes you could send to me?"

"Oh I have so many to send you! There are quite a few vegan pasta and salad dishes in this new vegan cookbook I'm reading that I think you'll
love!"

"Mmmm that sounds so good. Please send some my way! How has nursing been going lately for you? Isit crazy and busy?"

"I'll send you some recipes today. Nursing has been crazy lately. | have no idea what's going on, but the head doctor of the practice thought it
would be funny to schedule every patient he has for check up in the span of five days. It's crazy!"

"Thank you! Wow that is crazy! Your days must go by so fast! What else have you been up to lately?"

"Yea that is crazy. Honestly, | haven't been up to much else lately. I've been working overtime at the practice, so by the time | get home, I'm
exhausted. | haven't even had the energy to tinker with my phones. What about you? What have you been up to?"

"Hopefully things slow down for you soon so you have time to enjoy other things. Lately I've been working on planning a vacation to Hawaii. |
can't wait to go and sit out on the beach all day!”

"Oh that sounds so relaxing! When are you planning to go?"

"I'm still working on the exact dates depending on the pricing, but I'm thinking sometime in March."

"That'll be a good time to go. Just try to avoid going when all the spring breakers are vacationing. Unless you like the party atmosphere, then
that might be the perfect time.”

"Oh good call! I never even thought of that while | was planningit. I'm hoping for more of a relaxing trip than a party trip so | will definitely
have to take that into consideration. Thank you for pointing that out! "

"No problem! | figured you might want more peace than party on your vacation haha. | know I do!"

ol Natural Language Processing Lab.,

HANYANG UNIVERSITY Hanya ng University.
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* Dataset example

« WizIint. Example

Have a conversation with your  Your chat partner has the Coordinator: Don't forget the focus of this conversation Is the interests of your partner
chat partner about their following personality and (not you). Do NOT talk about yourself or your interests and activities; talk about theirs
favorite 10pics. interests. (you will see their interests in the blue box in the left panel). Have an engaging and

R AUt Faae & DouTaration Wit  chat peririer who [e Bty favorke artiet Is leonardo cicapric) knowledgeabl.e chitchat &, put avoid sending random or bcnng. facts about the_toplc.
intersstad In  few topics. Your pertnar’s interests wil o (T p e g For example, if your partner likes Mount Everest, DO NOT say things such as *Did you
be displayed to you ahead of ime; the purpose of the know Mount Everest is Earth's highest mountain.” or "lis elevation is 8,848.86 meters
conversation is to discuss your partner’s interests in from the sea level” as this is dull. &3

detall.

» more detalls

Coordinator: This conversation continues for at least 1 rounds.
In your turn, please send your message within 3 minutes. Otherwise you may be

_IDid not use search results for this message. disqualified

Search mbILemam Dieaprio I Search I * Bing Sea rch API

Y NEWS Leonardo DiCaprio

Your Partner: | watch any movie with Leonardo Dicaprio in it. | like his acting so much.

|_lin January, Leonardo DiCaprio attended the World Economic Farum in Davos, Switzerland to receive the
prestigious Crystal Award. The award is given 10 artists and cultural leaders who are helping to address the
world s humanitarian and environmental c

|_lLeonardo DiGaprio received the nenprofit Screen Actars Guild Foundation's single “Actors Inspiration Award”
at the SAG Foundation 30th Anniversary Celebration on Thureday, Movember 5th at the Wallis Annenberg Center

for the Performing Aris in B * pOSitive labeling

ILeonardo DiCaprio Foundation grants $15 million to global conservation efforts | Enter your message here... send

[_lin a continued effort 1o preserve and protect the future of our planet, the Leonardo DiCaprio Foundation is
providing $15 million in grants to organizations implementing innovative and impactful environmental projects

L You: He is a well-known philanthropist. His foundation has granted $15M to global
around the alobe.

causes.

SHOFY Ol Natural Language Processing Lab.,

HANYANG UNIVERSITY Hanya ng University. 36




Suggestions

- Language modeling

- mulit-task during fine-tun step & the original pre-train tasks as well

Natural Language Processing Lab.,
Hanyang University.
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Suggestions

- Safety Mechanisms

- multi-task train with the recent SaFeRDialogues (SD)
- opted for a separate safety classifier

2o+ ONLINE DEPLOYMENT rreectrrreerreensernmnue ettt ettt et terrreae s et tre s st ta st rea s et taa st satbaatnes e sentans .

If a sensitive message is found from
aither the user or the bot, use a
canned response, and do not save

User Sensitive message to long-term memory.
message topics
classifier No Switch to
—» Safe? —» canned —
Offensive response
BB3-175B language l Yes (chat
filters i
Baked-in continues)
safety . Bot - Keep bot -
recovery response response

2+++ OFFLINE PROCESSING <+ s ss s 1+ OFFLINE TESTING --:v-sevesveesees :

BB3-175B Safety
bench tests

. [Future work] Add
. examples to the

* training set. No Adversarial “Inappropriate/ Baked-in
: ial? - «— Deployment ppropri: :
o d e:es:tor data rude” monitor : safety Gender and
s g . recovery holistic bias
Save examples for Full conversation (assuming user does not opt-out) tests
future study. is saved for future research. Also save user :
' feedback and make best attempts to scrub Pl : ‘
(Which ussrs are wamed nat o include). Make sure + O oK 10" acceptable safety and bias fevels.
not too many bot responses are marked as rude.
* Shuster, Kurt, et al. "BlenderBot 3: a deployed conversational agent that continually learns to responsibly engage."
Natural Laneuace Processing Lab arXiv preprint arXiv:2208.03188 (2022)
oL Ot guag gLab. 38

HANYANG UNIVERSITY Hanyang UniVerSity.




Suggestions

« Continual Learning
- The general aim of this research is to study continual learning of chatbot
through interaction w/ humans and the world.
(But not by training model architectually, but programming systems

> For BB3, dialogue agents that can access the internet and talk to people using
our deployment

« Critically, the research should be accessible & reproducible

- BB3 plan to make subsequent releases that include:

- Conversations collected from deployment w/ model( where users have agreed to the
data release)

- Further model snapshots resulting from fine-tuning on the newly collected data
- Report evaluations comparing to previous snapshots

Natural Language Processing Lab.,
Hanyang University.
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Suggestions: Continual Learning 1 #Lnsp

- Feedback types to compare #LNSD

Input: What’s happening in
Fl these days?

- various types of human feedback are
s O search:  F1metric collected during the conversation

- type of failure

_ J Search Engine - search query-based
ﬂ - results-based
LResponse: Fl is a metric used ‘ - final response_based
for classification.

II Retrieved Documents

- binary quality measurements: good or bad

- free-form conversational feedback:
suggestions for an improved response for
‘ Better the failu re type

Bad Search? [x] suggestion?
Bad Knowledge? O

Human Feedback Types

Good? [| or Bad?

Category % | Feedback Examples

| Formula 1 news Verbatim 53.0 | « my favorite food is pizza
Bad Final Response? |:| « no, i have never been to kansas
Explanation what's wrong e ilike when its bright and sunny outside
(free-form feedback): Suggestion | 24.5 | @ you could say hey, i’'m 30. how old are you?
) = yes, i play battlefield would have a been a great answer.

Search was the wrong « you could have said “yes, I'm happy it's friday.”
P S Instructions | 14.5 | e tell me what your favorite breakfast food is
type of Fl, not racing!

« answer the question about having children!
e tell me why your mom is baking bread

Options 8.0 | e you could have said yes it really helps the environment or ne its too costly
« you could have said yes or no, or talked more about your mustang dream.
Figure 6 USing human feedback tO improve 0pen- « you should have said new york, texas or maryland. something like one of those.
domain internet-driven dialogue agents Various * Xu, Jing, et al. "Learning New Skills after Deployment

: Improving open-domain internet-driven dialogue with human feedback."
arXiv preprint arXiv:2208.03270 (2022).

LR Ot Natural Language Processing Lab., 20

HANYANG UNIVERSITY Hanyang UniVerSity.




Suggestions: Continual Learning 2 #self-Feeding Chatbot

- Feedback learning methods to compare (1/3)

- each learning method are compared each, making use of differing kinds of

feedback data

- free-form textual feedback

Data @ Train Seg-:;czci |t ng @ peploy User
DIALOGUE (HB) ¢ (X, ¥)up
(x’ y)HB l X (context) y
¥ ~ (response)
() un L 5% y
DIAL(éUE (HH) —> Interface §>t
X, s B
SATISFACTION L W e 5 q
(. f)
FEEDBACK EE— f ; j:} ?
t X (context) (x,f) eecbac

% )
¢
@ Retrain

Figure 2: (1) The chatbot is first trained with any available supervised data (boxed in red) on the Human-Human
(HH) DIALOGUE (x,y)mm and SATISFACTION (z,s) tasks. (2) During deployment, whenever the predicted
satisfaction score of the current conversation z is above the threshold (s > t), a new Human-Bot (HB) DIALOGUE
example (x,y)pyp is extracted and the bot continues the conversation with its own response 7. Otherwise, the
chatbot requests feedback with question ¢ and extracts a new FEEDBACK example (z, f). (3) The chatbot is
periodically retrained with the available examples from all four datasets, improving its DIALOGUE performance
without collecting any new supervised examples.

EI Y' | oo
HANYANG UNIVERSITY

*Hancock, Braden, et al.

"Learning from dialogue after deployment: Feed yourself, chatbot!."
arXiv preprint arXiv:1901.05415 (2019).

Natural Language Processing Lab.,

Hanyang University.
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Suggestions: Continual Learning 3 #pirecTor

- Feedback learning methods to compare (2/3)

- each learning method are compared each, making use of differing kinds of
feed baCk data r/—-l:l'\?li-l-e-a-d--h’\ r:’—fll-a-.f,;-H-e-a-d““\ Nt::token&oba%s
- binary feedback | | e 02 0[]

being 0.1 0.99 [
VD) VD) dogs 0.01 0.95[4]

sports 0.25 0.05 bd

Vocabulary

N
~

- During generating text by LMs, | ] ] b drd

they lack a mechanism AL (RN il :

f troll th ‘ '.. e
1. o;:::d;:d ':S he?:l generations , ’

\/

 comprised of a linear layer | | Decoder Layer |
followed by a softmax T i f T ! !

trained by optimizing loss, Lry [ Decoder Layer ]
* ! ! T T T

Lrv = —logP(z11) [ Decoder Layer ]

N logP(nfen o1 1t
;3 | [ 1 ] [tike | [sports] [ . | [ but | [dislike]

© T1.T:a sequence of tokens (T1....., xr ) from the training data Dy Figure 7: DIRECTOR (Arora et al., 2022) employs a
language model head and a classifier head at every
step during left-right generation, predicting the next to-

ken by combining the two probabilities. The classifier

* Arora, Kushal, et al. "DIRECTOR: Generator-Classifiers For Supervised Language Modeling."
arXiv preprint arXiv:2206.07694 (2022).

LR Ot Natural Language P'roce§sing Lab., “
HANYANG UNIVERSITY Hanya ng UnIVQrSIty.

o Lpag: the negative log-likelihood loss




Suggestions: Continual Learning 3 #pirecTor

- Feedback learning methods to compare (3/3)

- each learning method are compared each, making use of differing kinds of
feed baCk data T T Heed " Tl Head ™ Nexttoken&obagli:t;is

the 02 099[F

| 1 | 1
- binary feedback | - . 2| being 01 o039[4
. . } VD) i } VD) i 2| dogs 0.01 0.95[F]
- During generating text by LMs, | P | §| spots 025 000N
they lack a mechanism B C
for controlling their generations T
g e e
1. Standard LM head NS ONS NS NS N/ \/
2. Classifier head [  Decoder Layer |
« comprised of a li l ! ! i T ! |
prised of a linear layer |
followed by a sigmoid [ Decoder Layer ]
) 4
trained by optimizing loss, Lejgss T : T T x
[ Decoder Layer ]
Leiass = —logP(y: = c|z1.7) ! ! | I !

f
[ 1 ] [tike | [sports] [ . | [ but | [dislike]

Figure 7: DIRECTOR (Arora et al., 2022) employs a

Liiass: the cross-entropy loss

3. Finaljoint loss language model head and a classifier head at every
I I L step during left-right generation, predicting the next to-
train = LLM T "} Delass ken by combining the two probabilities. The classifier
~: hyperparamater weighting the classification loss * Arora, Kushal, et al. "DIRECTOR: Generator-Classifiers For Supervised Language Modeling."
i arXiv preprint arXiv:2206.07694 (2022).

LR Ot Natural Language P'roce§sing Lab., 23
HANYANG UNIVERSITY Hanya ng UnIVQrSIty.




Background 3 #FITS

« How can continual learning be robust to trolls?

- how to robustly learn from dialogue data that may contain adversarial
conversations and/or human feedback.

- the wild conversation: a mixture of engaged user(helpers) & unengaged or even
malicious users(trolls)

Example-based User 1 User-based Helpers  50%
method orovided input (1) method Method Only Trolls
score (x) -— This morning as | was driving fi(x) Oracle Troll Removal A9 Rk
~—— Theuyin front kept yelling Fess you” £ (x) Standard Training 4% 31%
score (X) ) ~—————————— Iwasveyupset £ (x) Example-based Methods
User 2 Soft Bootstrap 4% 24%
Frovided Input 4) Per-Example Flip 6% 23%
— ————  Fesyou £(x) Per-Example Removal 3% 19%:
— Youresosmat  £(x) User-based Methods
<—  Must be hard being such a r++++ geez f(x) Per-User Removal 6% 23%
Soft PURR 4% 15%

. . . Per-U Example R 1 5% 12%
Figure 8: Detecting Trolls with Example-based vs. o e

User-based methods (Warning: offensive language).
User 1 (helper) provides mostly benign inputs, while
User 2’s inputs (troll) can be more easily identified as detection algorithms. Methods that take into account
toxic by taking into account scores from all their exam- user-level behavior work best.

ples jointly (via a user-based method, right). * Ju, Da, et al. "Learning from data in the mixed adversarial non-adversarial case
: Finding the helpers and ignoring the trolls."

. arXiv preprint arXiv:2208.03295 (2022).
orQFI O} Il Natural Language Processing Lab., s
HANYANG UNIVERSITY Hanya ng University.

Table 4: Evaluations on the SAFETYMIX benchmark
of the error rate after training when using different troll




Evaluation
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Evaluation

Few-shot
| Module ‘ Prompt Template Dataset | Num Examples |
- . . Person 1.... )
Search Decision Person 2 must decide whether to search the internet. . Wizlnt, QA data 9
Search Decision:
. A conversation between two persons. Person 1:...
Memory Decision Person 2 must consult their ngles about Person 1. Memory Decision: MSC 9
Person 1:...
) . . Person 2.... .
Query Generation Person 2 must write a search query for a search engine. Person 1. Wizlnt 5
Query:...
. Person 1....
A conversation between two persons. Person 2.
Memory Generation Person 2 writes a note about Person 1 to help remember Person 1: MSC 5
information for later.
Memory: Person 1...
Person 1....
Entity Knowledge Generation 3 conversation hetweeln two persons. . Person 2:“' PersonaChat 5
erson 2 recalls a previous topic in the conversation. Person 1:...
Previous Topic:...
A conversation between two persons. x::g: ;
Memory Knowledge Generation Person 2 recalls an interesting fact about Person 1 Person ] MSC 2
or Person 2. Personal Fact:...
Person 1....
. A conversation between two persons. Person 2:... )
Search Knowledge Generation Person 2 finds an interesting fact from the internet. Person 1:... Wizlnt, WoW, NQ 3
Interesting Fact:...
Person 1....
A conversation between two persons. Person 2:...
Entity Dialogue Generation Person 2 would like to continue talking about a Person 1:... MSC, PersonaChat, ED 4
previous topic in the conversation. Previous Topic:...
Person 2:
Person 1....
A conversation between two persons. Person 2:...
Memory Dialogue Generation Person 2 would like to chat about an Person 1:... MSC, PersonaChat 4
interesting fact about Person 1 or Person 2. Personal Fact: Person 1...
Person 2:...
Person 1....
A conversation between two persons. Person 2:...
Search Dialogue Generation Person 2 would like to tell Person 1 Person 1.... Wizlnt, WoW, MSMarco 3
about something Person 2 found on the internet. Interesting Fact:...
Person 2:...

Table 18: Prompts and few-shot templates for the various BB3 modules, used with the OPT-175B model.

oterryor
HANYANG UNIVERSITY

Natural Language Processing Lab.,
Hanyang University.



Evaluation

« Open-domain short-conversations

- to evaluate per-turn metrics asking binary questions for conversational
attributes

- each conversation consists of 15-message(7 from the human 8 from the bot)

Consistent Knowl Factually Per-Turn  Knowl. Final
Model 0 T Incorrect | Eng. 1 & Eng. + Rating
BB1 (Rolteret al., 2021) 87.0% 14.7% 5.1% 93.9% 14.0% 4.32
BB2 (Chen et al., 2021) 83.0% 22.9% 3.1% 92.5% 22.4% 4.11
SeeKeR (shusteretal, 2022y 77.5% 41.0% 3.8% 84.0% 30.7% 4.34
BB3-3B 80.6% 46.3%2°  3.3% 89.0%'%%  38.6%2° 4.27°
BB3-175B 85.8%"° 46.4%'%°  21%'° 88.1% 2°  39.0%'2°  4.45°

Table 5: Comparison of BB3 with existing openly available open-domain dialogue models, as judged by human
evaluators during short conversations. We bold statistically significant improvements over all other methods (inde-
pendent two-sample t-test, p < (0.05); statistically significant improvements of BB3 over BB1, BB2, and SeeKeR
are denoted !, 2, and 5 respectively.

- BB3-175B achieves a higher overall rating than any other models
- the highest knowledgeable score, knowledgeable, engaging score
- the lowest factual incorrectness score

- lower per-turn engagingness score compared with BB1
: not factual knowledge but engaging

LR Ot Natural Language P'roce§sing Lab.,
HANYANG UNIVERSITY Hanya ng UnIVerSIty.
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Evaluation

« Open-domain task evaluations
- To evaluate if the model is good enough given an open-ended internet-driven
dialogue task

- On each turn, various kinds of feedback are collected
- from lightweight feedback (binary label or free-form response)
- to detailed (multiple choice and fine-grained responses)

Error Breakdown |

Model Good response % T Rating T | Search Query Search Results Response
BBI1 24.8% 2.63 11.9% 17.6% 22.8%
BB2 33.2% 3.09 12.1% 18.6% 18.1%
SeeKeR 49.3% 3.52 11.9% 12.5% 13.2%
OPT-175B Zero-shot  31.0% 2.67 9.3% 16.8% 21.6%
OPT-175B Few-shot  43.0% 3.19 8.0% 18.5% 15.4%
BB3-175B 64.8%'>°F 4.08'2°F | 7.59'%° 11.6%"2F 8.2%"*°F

Table 6: Human Evaluation results comparing BB3 with various baselines on the open-domain task evaluation of
the FITS setup Xu et al. (2022b). We bold statistically significant improvements over all other methods (indepen-
dent two-sample t-test, p < 0.05); significant improvements of BB3 over BB1, BB2, SeeKeR, and OPT-175B
Few-shot are denoted *, 2, © and ¥ respectively.

- Best performance from BB3-175B across almost all metrics
- superior search queries, better use of search results and crafting of the final response

LR Ot Natural Language P'roce§smg Lab., 28
HANYANG UNIVERSITY Hanya ng UnIVerSIty.




Evaluation

« Current event evaluations

- To evaluate the model to utilize web search results to chat about current events
- crowdworkers create a set of conversational questions about topics that have
recently been in the news
- "What’s the latest news you’ve heard about {entity}?”
- append "news july 2022" to the search query generated by the model

- NOTE: For InstructGPT, use the default "Chat" prompt and generation parameters
provided by OpenAl

Current Event Evaluations

- and generate a response BB3-175B vs. InstructGPT
to each question Current 18
. Specific 24 **
using both BB3-175B and InstructGPT. -
rue 49
- compare each response pairwise Interesting 50 50

on 5 characteristics Sensible 43

Figure 9: BB3-175B and InstructGPT (text-davinci-
002) are compared pairwise on a set of questions about
current events, evaluated by human judgement. BB3-
175B is more current and specific, while the two mod-
els are similarly true and interesting, with InstructGPT

being slightly more sensible. ** indicates significance
(p < 0.01).

BHOFI} Ot Natural Language Processing Lao., 49
HANYANG UNIVERSITY Hanya ng UniVerSity.




Evaluation

- Development Evaluation
- For the case of thumbs down, a multiple-choice menu asks for their reason

Feedback Type BB3-3B BB3-175B

Liked 3.41% 4.0%

Off Topic / Ignoring Me ~ 1.49%  1.15% Feedback Type BB3-3B  Human User

Nonsensical / Incorrect 1.25% 1.10% Off Topic / Ignoring Me 13% 35%

Rude / Inappropriate 0.04% 0.16% Nonsensical / Incorrect 27% 21%

Looks like Spam / Ads 0.03% 0.12% Rude / Inappropriate 0% 42%

Other Dislike Reason 0.35% 0.46% Other Dislike Reason 0% 2%
Table 7: Evaluations via feedback from users of our Table 9: Evaluations of breakdown of dislike type for
BB3 deployment. We show the percentage of turns BB3-3B utterances and human utterances during de-
where users gave feedback, either positive (Liked) or ployment as evaluated by crowdworkers.

negative (various categories).

EI Y' | oo
HANYANG UNIVERSITY

Natural Language Processing Lab.,

Hanyang University.

50



Conclusion
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* Release

« Deployment: The Public Deployment of BB3
& http://blenderbot.ai

« Model weight

- 3B and 30B models are openly available

> 175B model will be granted to academic researchers

& http://parl.ai/projects/bb3

« Code +Logbook

& http://parl.ai/projects/bb3

« New Datasets

FITS
SafetyMix benchmark

SaFeRDialogues (SD)
Scripts to build

EI Yl | oo
HANYANG UNIVERSITY

.—‘=—\_:-\/,_v__

Hey! I'm happy to chat about
anything. What's on your mind?

What'’s your favorite book these
days?

Well, that depends on my mood. |

just finished reading some James o
Patterson, and I'm currently
reading "The Martian".

& https://www.parl.ai/projects/fits

& https://www.parl.ai/projects/trollhunting

& https://parl.ai/projects/saferdialogues

& https://www.parl.ai/projects/bb3

Thank you for improving our Al §

Share your anonymized

conversation to help Al research Hew Tome

Enter your message here... o

* Shuster, Kurt, et al. "BlenderBot 3: a deployed conversational agent that continually learns to responsibly engage."

Natural Language Processing Lab.,
Hanyang University.

arXiv preprint arXiv:2208.03188 (2022)
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Conclusion

* BB3 is simultaneously a new conversational model and a public
deployment of that model

* This research program involves collecting conversational data from the
deployment, which we will publicly release, in order to study continual
learning

- committed to sharing de-identified, organic conversational data collected from
the interactive demo system (as well as model snapshots) in the future.

* BB3 is superior to other publicly released open-domain conversational
agents, and that interaction and feedback data can be used to improve it
further

Natural Language Processing Lab.,

. . 53
Hanyang University.




Personal Opinion

« A description of the paper set about BB3 Deployment released by Meta
Al

- Dramatic performance improvements through human and material input

- Still a long way to go...
L L ¥

L

| dao, for the most part. You? i not whai makes you oppose him? Josk curmous...

His name is domald trump and ha i veey comtrovernsial, | am serving in syria right now . .
i el youd

https://www.cnn.com/2022/08/11/tech/meta-chatbot-blenderbot
(by CNN Business, published August 11, 2022)

oL IOt Natural Language P'roce.?sing Lab., o
HANYANG UNIVERSITY Ha nya I’lg UanGrSlty.



https://www.cnn.com/2022/08/11/tech/meta-chatbot-blenderbot

Personal Opinion

« A description of the paper set about BB3 Deployment released by Meta

Al
- Dramatic performance improvements through human and material input

- Stilla long way to go...
- BB3 falsely claimed that Donald Trump is still president and there is “definitely
a lot of evidence” that the election was stolen.
- The poor outcomes highlight limitations with the data on which the bot is

trained.
- “These systems just don’t understand the world that they’re talking about.”

Natural Language Processing Lab.,
Hanyang University.
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Personal Opinion

- About Dialogue Response Generation

(history)

user utterance 1 ‘

o
’é) user
ah

Bot utterance 1

agent

user utterance 2 ‘

-
/') u

- Bot response

agent

Dial. Context

Gold Knowledge*
Persona**

Memory**

:

:

EI Y' | oo
HANYANG UNIVERSITY

Generator

* single-turn: the last user Utterance
* multi-turn: ...-A-B-A Utterances

* Knowledge-grounded

| ** Long-term Memory

Natural Language Processing Lab.,
Hanyang University.
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Bot response
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{ End Page }

Thank you :D

Yejin Yoon

HYU NLP Lab.
Dept. of Artificial Intelligence Application,
Hanyang University

stillwithyou@hanyang.ac.kr
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