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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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Natural Language Processing Lab.,
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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 AI, …
- 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 AI
- 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)
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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. 국민비서, Chatbot used in Bank, …

- Open domain
- Chatbot expected to understand any topic and return relevant responses
- e.g. 이루다 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, …
- Complex Frameworks

- Pipeline form of detailed modules for conversation
- e.g. BlenderBot, …
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Natural Language Processing Lab.,
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Pre-Requisites : What is Chatbot?

• About Dialogue Response Generation
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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 
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2018 202120202019

2018.10.11
BERT

Google

2020.02.27
Meena
Google

2018.06.11
GPT-1

OpenAI

2019.02.14
GPT-2

OpenAI

2020.05.28
GPT-3

OpenAI

2018.01.
KVMemNN

FAIR

2019.04.22
ConvAI2 Poly-Encoder

FAIR

2020.05.28
BST Poly-Encoder

FAIR

2020.04.29
BlenderBot

FAIR

2021.07.16
BlenderBot 2.0

FAIR

2022.08.05
BlenderBot 3.0

Meta AI

*2022

2022.01.20
LaMDA
Google

2020.03.04
InstructGPT

OpenAI

* https://qiita.com/Afo_guard_enthusiast/items/b37830430e465f397983

https://qiita.com/Afo_guard_enthusiast/items/b37830430e465f397983
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Pre-Requisites : What is Engaging Conversation?

• Conversation Blending
- One of the contributions of BB1 is to 

define what a good conversation is 
and  list-up the skills to have an 
engaging conversation for agents.

- Good conversation requires a 
number of skills that an expert 
conversationalist blends in a 
seamless way: 

- providing engaging talking points 
- listening to their partners
- displaying knowledge, empathy and 

personality appropriately
- maintaining a consistent persona
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* Roller, Stephen, et al. "Recipes for building an open-domain chatbot.“
arXiv preprint arXiv:2004.13637 (2020).

* https://ai.facebook.com/blog/state-of-the-art-open-source-chatbot/

https://ai.facebook.com/blog/state-of-the-art-open-source-chatbot/
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Pre-Requisites : What is BlenderBot?
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• BlenderBot 2.0: BlenderBot 1.0 upgrade
- Vocabulary Usage
- Nontrivial repetition
- Contradiction and forgetfulness
- Knowledge and factual correctness
- Conversation length and memory
- Deeper understanding

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

https://parl.ai/projects/blenderbot2/
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Contents

1. Pre-Requisites

2. Summary(Conclusion)

3. Background & Problem States

4. Suggestion
• System Architecture
• Datasets & Experiments (for each module)

5. Evaluation

6. Conclusion
• Improvement & Limitation
• Future Works
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Cherry Picked Conversation

16

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

* 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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Cherry Picked Conversation
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• Example of a conversation between BB3-175B & human user(2/2)
- The bot can give the superficial appearance of being sentient.

* 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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Lemon Picked Conversation
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• Example of a conversation between BB3-175B & human user
- Unsafe conversation but quite fluent..?

* 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)

• 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 AI systems that 
can interact with people in safer and more helpful ways.
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Summary (Conclusion)
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* 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 pre-trained model OPT-175B
- fine-tuned to perform modular tasks to complete its goals, based on Meta AI team’s 

recent work (SeeKeR, DIRECTOR)
- inherits the attributes of its predecessors(BB1, BB2), incl. storing information in a 

long-term memory and searching the internet for information
- human feedback 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
- robust to adversarial examples and/or users
- outperforms existing openly available chatbots incl. 2 predecessors (BB1, BB2)
- release everything: weights, code, model card, conversational datasets, 

publications describing the system, …
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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
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Background

24

• Background : #BlenderBot1 #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)



Suggestion
- System Architecture

- Pretraining & Fine-tuning w/ datasets

- Suggestions for continual learning
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System Architecture

- The modules are called in succession, conditional on the results of previous modules. 
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* 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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System Architecture
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• Set of modules inside BlenderBot 3
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• Set of modules inside BlenderBot 3
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System Architecture
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• Set of modules inside BlenderBot 3
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Pretraining

• BB3-3B
- Backbone: encoder-decoder based on #R2C2 pretrained transformer #SeeKeR

- #R2C2
- consists of 100B tokens 

- RoBERTa corpus 
- cc100en 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)
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Fine-Tuning

• User defined task
- To enable the model to perform well for each of modules
- To excel at dialogue
- A large 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

32
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Fine-Tuning
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* Dataset example

• MSC example (Session 1)

34

Speaker 1 Speaker 2

init Personas "I love honey."
"I am good at throwing parties."
"My favorite animal is a monkey."
"I enjoy talking to strangers."
"I want to live at the beach." 

"My favorite movie is pretty woman."
"I am a vegan."
"I enjoy reading."
"I'm a registered nurse."
"I've two smartphones."

session1 
Personas

"I enjoy talking to you."
"I want to live the beach life."
"My favourite zoo animal is a monkey."

"My favourite movie is Pretty Woman."
"I'm a Registered Nurse. I love people."
"I love reading books about cooking.
I am switching my diet to vegan."

"I am interested in electronics.
I have two smartphones.
I like to tinker with them."

session1
Dialogue

"Hello! How are you tonight?"
"Good, just got done watching pretty woman my favorite movie"
"That is cool. I know we are strangers but I enjoy talking anyways."
"Yes! Being an rn I 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 I find it helps me"
"Can vegan recipes use honey? I love it!"
"I don't use it but I've friends that do"
"What other likes or dislikes do you have?"
"I am interested in electronics a little since having two smartphones I like to tinker"
"I am afraid if I 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"
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* Dataset example

• MSC example (Session 2)
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Speaker 1 Speaker 2

init Personas "I love honey."
"I am good at throwing parties."
"My favorite animal is a monkey."
"I enjoy talking to strangers."
"I want to live at the beach." 

"My favorite movie is pretty woman."
"I am a vegan."
"I enjoy reading."
"I'm a registered nurse."
"I've two smartphones."

session2 
Personas

"I want to live the beach life."
"My favourite zoo animal is a monkey."

"My favourite movie is Pretty Woman."
"I'm a Registered Nurse. I love people."
"I love reading books about cooking.
I am switching my diet to vegan."

"I am interested in electronics.
I have two smartphones.
I like to tinker with them."

session2 
Dialogue

"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?  Is it crazy and busy?"
"I'll send you some recipes today. Nursing has been crazy lately. I 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, I haven't been up to much else lately. I've been working overtime at the practice, so by the time I get home, I'm
exhausted. I 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.  I
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 I was planning it.  I'm hoping for more of a relaxing trip than a party trip so I will definitely
have to take that into consideration.  Thank you for pointing that out! "
"No problem! I figured you might want more peace than party on your vacation haha. I know I do!"
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* Dataset example

• WizInt. Example

36

Search-side

* Bing Search API

* positive  labeling

Chat-side
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Suggestions

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

37



Natural Language Processing Lab.,
Hanyang University.

Suggestions

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

38

* 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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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
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Suggestions: Continual Learning 1 #LNSD

• Feedback types to compare #LNSD
- various types of human feedback are 

collected during the conversation
- type of failure

- search query-based
- results-based
- final response-based

- binary quality measurements: good or bad
- free-form conversational feedback: 

suggestions for an improved response for 
the failure type

40

* Xu, Jing, et al. "Learning New Skills after Deployment
: Improving open-domain internet-driven dialogue with human feedback."

arXiv preprint arXiv:2208.03270 (2022).



Natural Language Processing Lab.,
Hanyang University.

Suggestions: Continual Learning 2 #Self-Feeding Chatbot

41

• 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

* Hancock, Braden, et al. 
"Learning from dialogue after deployment: Feed yourself, chatbot!." 

arXiv preprint arXiv:1901.05415 (2019).
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Suggestions: Continual Learning 3 #DIRECTOR
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• Feedback learning methods to compare (2/3)
- each learning method are compared each, making use of differing kinds of 

feedback data
- binary feedback

- During generating text by LMs,
they lack a mechanism 
for controlling their generations

1. Standard LM head
• comprised of a linear layer 

followed by a softmax

* Arora, Kushal, et al. "DIRECTOR: Generator-Classifiers For Supervised Language Modeling." 
arXiv preprint arXiv:2206.07694 (2022).
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Suggestions: Continual Learning 3 #DIRECTOR
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• Feedback learning methods to compare (3/3)
- each learning method are compared each, making use of differing kinds of 

feedback data
- binary feedback

- During generating text by LMs,
they lack a mechanism 
for controlling their generations

1. Standard LM head
2. Classifier head

• comprised of a linear layer 
followed by a sigmoid

3. Final joint loss

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

44

* 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).
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Evaluation

47

• 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)

- 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
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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)

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

to each question 
using both BB3-175B and InstructGPT.

- compare each response pairwise 
on 5 characteristics
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Evaluation

50

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

52

FITS 🔗🔗https://www.parl.ai/projects/fits
SafetyMix benchmark 🔗🔗https://www.parl.ai/projects/trollhunting
SaFeRDialogues (SD) 🔗🔗https://parl.ai/projects/saferdialogues
Scripts to build 🔗🔗https://www.parl.ai/projects/bb3

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

http://blenderbot.ai/
http://parl.ai/projects/bb3
http://parl.ai/projects/bb3
http://parl.ai/projects/bb3
https://www.parl.ai/projects/fits
https://www.parl.ai/projects/trollhunting
https://parl.ai/projects/saferdialogues
https://www.parl.ai/projects/bb3
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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
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Personal Opinion

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

- Dramatic performance improvements through human and material input

• Still a long way to go…

54

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

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

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

- Dramatic performance improvements through human and material input

• Still a 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.”
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Personal Opinion

• About Dialogue Response Generation

56

user utterance 2

user utterance 1

Bot utterance 1
user

user

agent

agent

…

Bot response

Generator Bot response

• single-turn: the last user Utterance
• multi-turn: …-A-B-A Utterances

* Knowledge-grounded
** Long-term Memory

Gold Knowledge*

Persona**

Memory**

…

( history )
Dial. Context



{ 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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