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What are Multiparty Conversations?

Traum, David. “Issues in Multiparty Dialogues”
Afantenos, Stergos et al. “Discourse Parsing for Multi-Party Chat Dialogues”

Gu, Jia-Chen et al. “WHO Says WHAT to WHOM: A Survey of Multi-Party Conversations”

● Broadly speaking: any conversation that involves more 
than two or more interlocutors

● Why is this interesting? 
○ With more than two interlocutors, the conversation 

becomes a challenge of who says what to whom



What are Multiparty Conversations?

Gu, Jia-Chen et al. “WHO Says WHAT to WHOM: A Survey of Multi-Party Conversations”

Who says what to whom?

● Who…
○ is/should be speaking?

● What…
○ is being/should be said?

● Whom…
○ is being/should be addressed?



Multiparty Conversations Are Complex

Afantenos, Stergos et al. “Discourse Parsing for Multi-Party Chat Dialogues”

● Many attempts to create environments to study these 
types of questions, e.g. STAC

● This is a complex enough context that can only be 
represented as a graph



● Speaker Identification
○ who is the speaker?

● Turn-taking
○ rigid interaction like with chatbots, or barge-in?

Traum, David. “Issues in Multiparty Dialogues”
Afantenos, Stergos et al. “Discourse Parsing for Multi-Party Chat Dialogues”

Gu, Jia-Chen et al. “WHO Says WHAT to WHOM: A Survey of Multi-Party Conversations”

Multiparty Conversation Tasks

agreeing they have lots of sheep? probably gotwood4sheep!



Traum, David. “Issues in Multiparty Dialogues”
Afantenos, Stergos et al. “Discourse Parsing for Multi-Party Chat Dialogues”

Gu, Jia-Chen et al. “WHO Says WHAT to WHOM: A Survey of Multi-Party Conversations”

● Thread Management, Dialogue Disentanglement
● Addressee Recognition

Multiparty Conversation Tasks

We can infer 236 is addressing 
gotwood4sheep



Afantenos, Stergos et al. “Discourse Parsing for Multi-Party Chat Dialogues”

● Discourse Parsing
○ discourse relations
○ discourse links

Multiparty Conversation Tasks



Traum, David. “Issues in Multiparty Dialogues”
Bohus, Dan and Eric Horvitz. “Models for Multiparty Engagement in Open-World Dialog”

● Attention Management
○ when to bring new participants into the conversation

Multiparty Conversation Tasks



Multiparty Conversation Tasks

Traum, David. “Issues in Multiparty Dialogues”
Bohus, Dan and Eric Horvitz. “Models for Multiparty Engagement in Open-World Dialog”

● Initiative Management
○ “Leaders” in the conversation develop either formally/informally



Difficulties of Multiparty Evaluation

Mahajan, Khyati et al. “Towards Evaluation of Multi-party Dialogue Systems”

● Ensure systems maintain 
correct long-term context

● Respond fairly

● Understand whether systems 
are contributing to 
conversational “success”



Difficulties of Multiparty Evaluation

Mahajan, Khyati et al. “Towards Evaluation of Multi-party Dialogue Systems”

● System credits the wrong 
speaker with information



Difficulties of Multiparty Evaluation

Mahajan, Khyati et al. “Towards Evaluation of Multi-party Dialogue Systems”

● System replies to the wrong 
conversation thread
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Why does Multiparty Dialogue Understanding Matter?

● Building conversational agents which are…
○ intelligent, personable, adaptive

● Before even performing generation itself…
○ what are the subconversations it can respond to?
○ who is participating in the conversation?
○ what have the participants already said?

dialogue disentanglement
speaker ID/persona understanding
discourse parsing



Banerjee, Satanjeev and Alexander I. Rudnicky. “Using Simple Speech-Based Features to Detect the State of a Meeting 
and the Roles of the Meeting Participants”

CMU Meetings Corpus

● Audio data from 30 min meeting
● Meeting state and participant 

role taxonomy
● Early attempt at defining 

multiparty conversation 
structures



Janin, Adam et al. “The ICSI Meeting Corpus”

ICSI Meeting Corpus

● Large audio+text meeting 
corpus

● Overlaps in speech help with 
speaker identification



Christensen, Heidi et al. “The CHiME corpus: a resource and a challenge for Computational Hearing in Multisource Environments”

Computational Hearing in Multisource Environments (CHiME)

● 40 hours of audio data from 
domestic environment

● Natural and controlled levels of 
noise



Chen, Henry and Jinho D. Choi. “Character Identification on Multiparty Conversation: Identifying Mentions of Characters in TV Shows”

Multiparty Conversation Character Identification



Multiparty Conversation Character Identification

Chen, Henry and Jinho D. Choi. “Character Identification on Multiparty Conversation: Identifying Mentions of Characters in TV Shows”



Multiparty Conversation Character Identification

● Character ID == 
coreference resolution

● Episode-level context > 
scene-level context

Chen, Henry and Jinho D. Choi. “Character Identification on Multiparty Conversation: Identifying Mentions of Characters in TV Shows”



Sang, Yisi et al. “TVSHOWGUESS: Character Comprehension in Stories as Speaker Guessing”

TVSHOWGUESS: Character Comprehension

Who is P0 and Who is P1?



TVSHOWGUESS: Character Comprehension

Memory from past interaction; P1 is Sheldon
Sang, Yisi et al. “TVSHOWGUESS: Character Comprehension in Stories as Speaker Guessing”



TVSHOWGUESS: Character Comprehension

Fact about social relationship; Amy is 
dating Sheldon

Sang, Yisi et al. “TVSHOWGUESS: Character Comprehension in Stories as Speaker Guessing”



Models for Character Comprehension in TVSHOWGUESS

Sang, Yisi et al. “TVSHOWGUESS: Character Comprehension in Stories as Speaker Guessing”

Gap from human-level performance



Models for Character Comprehension in TVSHOWGUESS

Sang, Yisi et al. “TVSHOWGUESS: Character Comprehension in Stories as Speaker Guessing”

Pros:
● Useful task/skill for agents: persona-specific annotations

Cons:
● Not realistic: TBBT is highly scripted for satire
● Does not yet incorporate annotations into solving task



Qiu, Liang et al. “SocAoG: Incremental Graph Parsing for Social Relation Inference in Dialogues”

Social Relationship Inference in Dialogues



● 𝞪: infer social relationship between i,j; 
infer attributes of persons i,j

● 𝞫: re-estimate social relationships 
conditioned on inferred attributes 

● 𝞬: re-infer attributes conditioned on 
social relationships

Social Relationship Inference in Dialogues

Qiu, Liang et al. “SocAoG: Incremental Graph Parsing for Social Relation Inference in Dialogues”



Evaluating SocAoG

Current
SotA

● Learning complex personas and relationships in just one step is difficult
● Persona attributes affect relations, and relations affect persona attributes

Qiu, Liang et al. “SocAoG: Incremental Graph Parsing for Social Relation Inference in Dialogues”



Zero-Shot Dialogue Disentanglement

Chi, Ta-Chung and Alex Rudnicky. “Zero-Shot Dialogue Disentanglement by Self-Supervised Entangled Response Selection”

Pretraining on entangled response selection
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Zero-Shot Dialogue Disentanglement

Chi, Ta-Chung and Alex Rudnicky. “Zero-Shot Dialogue Disentanglement by Self-Supervised Entangled Response Selection”

Pros:
● First to ever consider 

zero-shot 
disentanglement

● practically useful

Cons:
● Not clear how well 

results will translate 
from Ubuntu IRC

0%, 
with 
PT

1%, gap between w/ 
PT and w/o PT



Yu, Nan et al. “Speaker-Aware Discourse Parsing on Multi-Party Dialogues”

Speaker-Aware Discourse Parsing (via Second Stage Pre-training)



Yu, Nan et al. “Speaker-Aware Discourse Parsing on Multi-Party Dialogues”

Speaker-Aware Discourse Parsing (via Second Stage Pre-training)
Second Stage: discern whether utterances 
come from the same speaker or not



Speaker-Aware Discourse Parsing 

Yu, Nan et al. “Speaker-Aware Discourse Parsing on Multi-Party Dialogues”

Speaker 
Interactions 
(List of 
Speaker IDs)

Dialogue 
Context 
Encoder

MLP 
Decoder



Speaker-Aware Discourse Parsing 

Yu, Nan et al. “Speaker-Aware Discourse Parsing on Multi-Party Dialogues”

Molweni: Difficult QA 
dataset with Discourse 
Structures

Takeaway:
● speaker interactions 

are important
● who-says-what affects 

understanding of 
discourse structure



Gu, Jia-Chen et al. "MPC-BERT: A Pre-Trained Language Model for Multi-Party Conversation Understanding"

MPC-BERT: Pre-Training for Multi-Party Conversation Understanding



Utterance Semantics:
1. Masked Shared 

Utterance 
Restoration

2. Shared Node 
Detection

Gu, Jia-Chen et al. "MPC-BERT: A Pre-Trained Language Model for Multi-Party Conversation Understanding"

MPC-BERT: Pre-Training for Multi-Party Conversation Understanding

Interlocutor Structure:
1. Reply-to Utterance 

Recognition
2. Identical Speaker 

Searching
3. Pointer 

Consistency 
Detection



MPC-BERT: Pre-Training for Multi-Party Conversation Understanding

Gu, Jia-Chen et al. "MPC-BERT: A Pre-Trained Language Model for Multi-Party Conversation Understanding"

Ubuntu IRC Addressee Recognition

All pre-training 
tasks are 
useful
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How to do Dialogue Generation in Multiparty Contexts?

● How should agents adapt what they say in multiparty contexts?
○ Multiparty-aware training approaches
○ Approaches to make agents more sensible and empathetic
○ Approaches to incorporate contextual understanding into multimodal 

systems
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PLATO-XL: Large-Scale Pre-training for Dialogue Generation

Bao, Siqi et al. “PLATO-XL: Exploring the Large-scale Pre-training of Dialogue Generation”



PLATO-XL: Large-Scale Pre-training for Dialogue Generation

Bao, Siqi et al. “PLATO-XL: Exploring the Large-scale Pre-training of Dialogue Generation”

Encoding 
Speakers



PLATO-XL Performance

Bao, Siqi et al. “PLATO-XL: Exploring the Large-scale Pre-training of Dialogue Generation”

Pros: 
● generalizable 

approach 
with resource 
useful for 
community

Cons:
● no real 

multiparty 
generation



Incorporating Interlocutor Awareness into Multi-Party Response Generation

Liu, Cao et al. “Incorporating Interlocutor-Aware Context into Response Generation on Multi-Party Chatbots”

Timesteps

(spkr: 1, adr: 2, utt: 1) (spkr: 3, adr: n/a, utt: 2) (spkr: m, adr: 3, utt: target)
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Liu, Cao et al. “Incorporating Interlocutor-Aware Context into Response Generation on Multi-Party Chatbots”



Timesteps

(spkr: 1, adr: 2, utt: 1) (spkr: 3, adr: n/a, utt: 2) (spkr: m, adr: 3, utt: target)

Incorporating Interlocutor Awareness into Multi-Party Response Generation

Liu, Cao et al. “Incorporating Interlocutor-Aware Context into Response Generation on Multi-Party Chatbots”



Timesteps

(spkr: 1, adr: 2, utt: 1) (spkr: 3, adr: n/a, utt: 2) (spkr: m, adr: 3, utt: target)

w

Incorporating Interlocutor Awareness into Multi-Party Response Generation

Liu, Cao et al. “Incorporating Interlocutor-Aware Context into Response Generation on Multi-Party Chatbots”



Evaluating Interlocutor-aware Context

Liu, Cao et al. “Incorporating Interlocutor-Aware Context into Response Generation on Multi-Party Chatbots”

Interlocutor-aware context yields more “correct” responses

Pros: 
● generation in 

multiparty 
context

● transferable 
approach

Cons:
● no human 

evaluation



MPC Dialogue System with Concurrent Conversation Tracking and Memory

Martinez, Victor R. and James Kennedy. “A Multiparty Chat-Based Dialogue System with Concurrent Conversation Tracking and Memory”
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MPC Dialogue System with Concurrent Conversation Tracking and Memory

Martinez, Victor R. and James Kennedy. “A Multiparty Chat-Based Dialogue System with Concurrent Conversation Tracking and Memory”

Pros:
● Real users compared to static 

response generation
● Connects many aspects of multiparty 

understanding

Cons:
● small sample size
● no quantitative evaluation
● limited technical details and novelty
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● 1000 Friends conversations
● 1000 FB Messenger 

conversations
● Annotations from 7 emotions

Chen, Sheng-Yeh et al. “EmotionLines: An Emotion Corpus of Multi-Party Conversations”

EmotionLines



EmotionLines

Chen, Sheng-Yeh et al. “EmotionLines: An Emotion Corpus of Multi-Party Conversations”



Cons:
● Low IAA
● Emotions aren’t the only aspect 

of social chitchat
● No response generaiton

Pros:
● Realistic conversations 

EmotionLines

Chen, Sheng-Yeh et al. “EmotionLines: An Emotion Corpus of Multi-Party Conversations”



MPDD

Chen. Yi-Ting et al. “MPDD: A Multi-Party Dialogue Dataset for Analysis of Emotions and Interpersonal Relationships”

MPDD includes annotations for social relationships between each speaker/listener



MPDD

Chen. Yi-Ting et al. “MPDD: A Multi-Party Dialogue Dataset for Analysis of Emotions and Interpersonal Relationships”

● “Mother Zuo” is speaking 
to “Father Zuo”

● Mother is the spouse of 
Father

● Zheng-Peng Zuo is 
speaking to Father Zuo 
and Mother Zuo

● Zheng-Peng Zuo is the 
child of the listeners



MPDD

Chen. Yi-Ting et al. “MPDD: A Multi-Party Dialogue Dataset for Analysis of Emotions and Interpersonal Relationships”



MPDD

Chen. Yi-Ting et al. “MPDD: A Multi-Party Dialogue Dataset for Analysis of Emotions and Interpersonal Relationships”

Pros:
● addresses EmotionLines 

gaps (social relations; 
Mandarin)

Cons:
● Motivated by generation, 

but no actual generation
● Not clear if TV shows are 

reflective of real speech



Multi-Party Empathetic Dialogue Generation

Zhu, Lingyu et al. “Multi-Party Empathetic Dialogue Generation: A New Task for Dialog Systems”

Multiparty dialogue 
utterances are not 
sequential



Relates to speaker 1

Responds superficially

Multi-Party Empathetic Dialogue Generation

Zhu, Lingyu et al. “Multi-Party Empathetic Dialogue Generation: A New Task for Dialog Systems”

Emotion ≠ Empathy
● Empathy 

involves 
sensibility



● Emotions change 
dynamically

● Participant’s sensibility is 
fixed (“static”)

● SDMPED: graph network
○ temporal 

relationships, 
dynamic emotions, 
static sensibility 
representations

Multi-Party Empathetic Dialogue Generation

Zhu, Lingyu et al. “Multi-Party Empathetic Dialogue Generation: A New Task for Dialog Systems”



Multi-Party Empathetic Dialogue Generation

Zhu, Lingyu et al. “Multi-Party Empathetic Dialogue Generation: A New Task for Dialog Systems”

Human 
eval

Human 
eval

Auto
eval

Auto
eval

Pros: thoughtful reformulation of the original takes on empathy and emotional dialogue
Cons: dataset not released; human evaluation of their approach not statistically significant?
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● dynamic, multiparty 
○ the audience/participants changes

● situated interaction
○ physical environment is important context for organizing 

interaction
Requires:
1. sense/reason about engagement state of participants in scene
2. make high-level engagement control decisions about who to 

engage/disengage with
3. execute/signal decisions to participants 
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Difficulties of Embodied Conversational Agents

Bohus, Dan and Eric Horvitz. “Models for Multiparty Engagement in Open-World Dialog”

● dynamic, multiparty 
○ the audience/participants changes

● situated interaction
○ physical environment is important context for organizing 

interaction

Requires:
1. sense/reason about engagement state of participants in scene
2. make high-level engagement control decisions about who to 

engage/disengage with
3. execute/signal decisions to participants 



Mixed-Initiative Multiparty Engagement in the Open-World

Bohus, Dan and Eric Horvitz. “Models for Multiparty Engagement in Open-World Dialog”
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Bohus, Dan and Eric Horvitz. “Models for Multiparty Engagement in Open-World Dialog”



Mixed-Initiative Multiparty Engagement in the Open-World

Bohus, Dan and Eric Horvitz. “Models for Multiparty Engagement in Open-World Dialog”



Moubayed, Samer Al et al. “Multimodal Multiparty Social Interaction with the Furhat Head”

Furhat: Situated Multiparty Social Chat



Furhat: Situated Multiparty Social Chat

Moubayed, Samer Al et al. “Multimodal Multiparty Social Interaction with the Furhat Head”
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What’s next?
● Many dialogue understanding tasks

○ Some are likely trivial in 2023, others not

● Not so many multi-party dialogue generation studies
○ we cannot treat multiparty conversations as dyadic ones

■ teach skills via pre-training, speaker-level embeddings
○ “correct” response generation in IRC is not the end-goal

Future: practically useful agents 
● mediating arguments?
● group emotional support?
● conversation facilitation in group texts?
● embodied Alexa?



Questions?

Thank you!


