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Outline for Today

• Introductions
• Basic Definitions: Types of Structure
• Outline of Course
• Overview of Discourse Structure



Basic Terms (1)
Participant settings

• Discourse
• Dialogue
• Multiparty Dialogue
• Multi-floor Dialogue



Basic Terms

• Discourse – coherent extended interaction 
(more than a single sentence)

• Dialogue
• Multiparty Dialogue
• Multi-floor Dialogue



Example Discourse

• It’s a nice day today
• Isn’t it?
• No rain in sight.
• And a pleasant temperature.
• But we are in a drought!
• I guess too many nice days is not so nice.



Basic Terms

• Discourse – coherent extended interaction 
(more than a single sentence)

• Dialogue – coherent interaction between 
multiple participants

• Multiparty Dialogue
• Multi-floor Dialogue



Example Dialogue

A It’s a nice day today
B Is it?
A No rain in sight.
A And a pleasant temperature.
B But we are in a drought!
A I guess too many nice days is not so nice.



Basic Terms

• Discourse – coherent extended interaction 
(more than a single sentence)

• Dialogue – coherent interaction between 
multiple participants

• Multiparty Dialogue – dialogue between more 
than two participants

• Multi-floor Dialogue



Example Multi-party Dialogue

A It’s a nice day today
B Is it?
A No rain in sight.
A And a pleasant temperature.
B But we are in a drought!
C I guess too many nice days is not so nice.



Basic Terms

• Discourse – coherent extended interaction 
(more than a single sentence)

• Dialogue – coherent interaction between 
multiple participants

• Multiparty Dialogue – dialogue between more 
than two participants

• Multi-floor Dialogue - interacting 
conversations with overlap between 
participants and content



Example Multi-floor Dialogue

Floor 1: Face to Face
A It’s a nice day Today
B Is it?
A No rain in sight.

A And a pleasant 
temperature.

B But we are in a drought!
C I guess too many nice days 

is not so nice.

Floor 2: texting

A What’s the temperature?
D 25 degrees
A Fahrenheit?
D No, Celsius.

A Thanks!



Terms

• Participant 
• Participant Roles
– Utterance (Speaker/Hearer, Reader/Writer, ICP/OCP)
– Conversation (Active Participant, Side-participant)
– Task (Director/Matcher, Giver/receiver, 

teacher/student)

• Conversation
• Floor



Basic Terms (2) 

• Context –aspects outside the utterance itself that 
are important to interpret the meaning/function

• Dialogue State
• Discourse/Dialogue Structure



Basic Terms

• Context –aspects outside the utterance itself that 
are important to interpret the meaning/function

• Dialogue State – current configuration of context 
preserving (only) the aspects necessary for 
understanding subsequent utterances

• Discourse/Dialogue Structure



Basic Terms

• Context –aspects outside the utterance itself 
that are important to interpret the 
meaning/function

• Dialogue State – current configuration of 
context preserving (only) the aspects necessary 
for understanding subsequent utterances

• Discourse/Dialogue Structure – structural 
aspects of context, how new utterances 
combine with old to change dialogue state 



Some Uses for Discourse Structure

• Carries some of the meaning, beyond meanings 
of individual units

• Used for future language interpretation – filling in 
underspecified values from relevant context
– Pronouns
– Ellipsis
– Questions under discussion

• Used for automated language generation –
creating interpretable, coherent, interesting, and
compelling text

• Summarization (describe most important parts)



Aspects of utterance meaning

• Truth-conditions
– Is an assertion true or false

• Function
– How is an utterance used to impact participants

• State Update
– How does an utterance change the dialogue state

• Relational
– How is meaning created by performance of an

utterance in the context of others



Linguistic Structure

• How units cluster with each other, in contrast to 
differences from other units/clusters

• How sub-units combine to form new higher-level 
units

• How units are related to each other
• How units impact the Dialogue State



Linguistic Levels

• Phone Phoneme
• Morpheme
• Word
• Phrase
• Clause
• Sentence
• Discourse



Organizing Principles for Discourse 
Structure

• Temporal sequencing
• Surface features (syntax, morphology, phonetics, 

prosody)
• Meaning
• Effect
• Purpose 



Interactional Levels

• Discourse
– Single speaker/writer

• Dialogue
– At least two participants, alternating producer/receiver 

roles
• Multiparty Dialogue
– More than two participants, more roles than 

producer/receiver
• Multi-floor dialogue
– Multiple conversations, sharing at least one (but not all) 

participants and information flowing between them.



Example Discourse

• It’s a nice day today
• Isn’t it?
• No rain in sight.
• And a pleasant temperature.
• But we are in a drought!
• I guess too many nice days is not so nice.



Example Dialogue

A It’s a nice day today
B Is it?
A No rain in sight.
A And a pleasant temperature.
B But we are in a drought!
A I guess too many nice days is not so nice.



Example Multi-party Dialogue

A It’s a nice day today
B Is it?
A No rain in sight.
A And a pleasant temperature.
B But we are in a drought!
C I guess too many nice days is not so nice.



Example Multi-floor Dialogue

Floor 1: Face to Face
A It’s a nice day Today
B Is it?
A No rain in sight.

A And a pleasant 
temperature.

B But we are in a drought!
C I guess too many nice days 

is not so nice.

Floor 2: texting

A What’s the temperature?
D 25 degrees
A Fahrenheit?
D No, Celsius.

A Thanks!



Types of Structure:
organizing methods



Linear Structure: Segmentation

• Find boundary points between units
• E.g., Sentences, utterances. Paragraphs
• Turn:
A It’s a nice day today. (Turn 1)
B Is it? (Turn 2)
A No rain in sight. (Turn 3)
A And a pleasant temperature. (Turn 3)



Relations

• E.g. question-answer
1. A: Where are you going?
2. B: Probably to the Student Union.  (Answer to 1)

• Symmetric or asymmetric? 
• Nuclearity?



State change (for unit)

• Example: Question Answer:
– Question introduces Obligation (Traum & Allen 

‘94) or puts Question Under Discussion (Ginzburg)
– Answer resolves obligation



Discontinuous Units

• Example Question-Answer Relation
• 2 Interruption (multiple threads)
– E.g. answer

1. A: Where are you going?
2. B: It’s a nice day today.
3. B: Probably to the Student Union.



Modelling Discontinuous Units

• Set membership
• Constraints on Accessible structures



Hierarchical Structure

• Units contain other units as constituents
– E.g. answer

1. A: Where are you going? (Unit 1)
2. B: When?  (Unit 2)
3. A: For Lunch
4. B: Oh, probably to the Student Union. (Unit 1)



Overview of Course
• Today: Introductions, terms and concepts, Intro to 

Discourse Structure
• Tomorrow: Dialogue structure. Additional complications 

from multiple language producers with separate mental
states. What is new and what no longer applies? 

• Wed: Multiparty dialogue. Beyond the dyad. How does this 
complicate aspects of dialogue state? What new 
phenomena are present? How to handle?

• Thursday: Multi-floor dialogue – multiple conversations, 
partly separate partly linked. Multi-communication, 

• Friday: advanced issues with context in multi-floor dialogue



Overview of Course - Today

• Introductions, 
• terms and concepts, 
• Overview of Course
• Intro to Discourse Structure
– RST
– Grosz & Sidner’s tripartite Theory
– Hovy & Maier 92
– ISO Dialogue relations



Overview of Course – Tomorrow
Aspects of Dialogue structure

• Participant Roles, 
• Media Considerations, 
• Turn-taking, 
• Adjacency Pairs/IR Units, 
• Initiative, 
• Feedback and Repair, 
• Grounding, 
• Dialogue Games, 
• Transaction Units, 
• Thread management.



Overview of Course – Wednesday
Multiparty dialogue

• Beyond the dyad
• How does this complicate aspects of dialogue 

state? 
• What new phenomena are present? 
• How to handle?
• How does this shed light on dialogue more 

generally?



Overview of Course – Thursday
Multi-floor dialogue

• Multi-communicating
• Media and accessibility concerns
• Examples from everyday life and military 

missions
• Botlanguage setting, system and structure 

annotation scheme



Overview of Course – Friday
Multi-floor dialogue (continued)

• Role of non-linguistic context
– Situations
– Images
– History
– Visual accessibility
– Plans

• Others?



Overview of Discourse Structure



Example Discourse

• It’s a nice day today
• Isn’t it?
• No rain in sight.
• And a pleasant temperature.
• But we are in a drought!
• I guess too many nice days is not so nice.



Scrambled Discourse

• But we are in a drought!
• Isn’t it?
• And a pleasant temperature.
• It’s a nice day today
• I guess too many nice days is not so nice.
• No rain in sight.



Example Discourse – anaphora, ellipsis, 
& cue words

• It’s a nice day today
• Isn’t it __?
• No rain in sight.
• And a pleasant temperature.
• But we are in a drought!
• I guess too many nice days is not so nice.



Scrambled Discourse

• But we are in a drought!
• Isn’t it __?
• And a pleasant temperature.
• It’s a nice day today
• I guess too many nice days is not so nice.
• No rain in sight.



Discourse Structure

• Discourse Elements
• Text
– Basic units (clauses, utterances)

• Participants (fixed roles)
– Speaker/writer
– Hearer/reader



Discourse Levels

• Described events (Fabula, Diegetic)
• Speech time



Rhetorical Structure Theory (RST)

• Predominance of Nucleus/Satellite structural 
patterns

• Functional Basis of Hierarchy
• Communicative role of text structure



• Describe relations of clauses
– Relating meanings of conjunctions
– Grammar of clause combining



RST: Example Relations



RST Extended Example



Elements of RST

• Relations
• Schemas
• Schema Applications
• Structures



Relations

• Constraints on Nucleus
• Constraints on Satellite
• Constraints on combination
• Effect



Schema types



Relations



Moore and Pollack (1992): A problem for 
RST: Need for Multi-level discourse analysis

Intentional Analysis Information



Grosz & Sidner (1986)

• 3 Kinds of Structure
– Linguistic structure
• Discourse Segments

– Intentional structure
• Discourse Segment Purposes

– Attentional state
• Focus spaces



G&S: Linguistic Structure

• Utterances as basic units
• Discourse Segments
• Hierarchical structure: segments can contain 

other segments and/or utterances
– Surface reflection of relationships of intentional 

structure



Intentional Structure

• Discourse Purpose
• Discourse Segment Purpose
• Relations:
– Dominance
– Satisfaction Precedence



G&S: Attentional State

• Set of Focus Spaces
• Stack data structure 

for accessibility
– Relevant parts of 

intentional 
structure



G&S: Movie Essay Example



Hovy & 
Maier (94)
• Composite 

set of 
relations



ISO Discourse Relation Scheme
• A discourse relation is a relation 

expressed in discourse (written, 
spoken, or multimodal) between 
abstract objects, such as events, 
states, conditions, and dialogue acts. 

• Discourse relations can be expressed 
explicitly in text/speech or can be 
implicit. The annotation of implicit 
relations may optionally include the 
specification of a connective that 
could express the inferred relation. 

• A discourse relation takes two and 
only two arguments. Arguments can 
be shared by different relations. 

• The meaning of discourse relations is 
described in informational terms. 

• Pragmatic aspects of meaning 
involving beliefs and dialogue acts as 
arguments are represented as a 
property of arguments, rather than of 
discourse relations. 

• Discourse relations are categorized as a 
flat set of relations. 

• Annotations are at a low level; ISO DR-
Core is agnostic towards the nature of the 
global structure of a text or dialogue. 

• Asymmetrical relations are represented 
with relation-specific argument role 
labels. 

• The relative importance of a relation’s 
arguments with respect to the text as a 
whole is not represented as such. 

• No apriori assumptions are made 
concerning constraints on syntactic form, 
syntactic complexity, or textual adjacency 
of expressions that may realize the 
arguments of a discourse relation. 



ISO 
Discourse 
Relations





ISO Relations to other schemes (1)



ISO Relations to other schemes (2)



Some Other Important Approaches to 
Discourse Structure

• Hobbs ‘78, ’79, ‘90
• Polanyi ‘88 Linguistic Discourse Model
• Discourse Representation Theory (DRT)
• Segmented Discourse Representation Theory 

(SDRT)
• Penn Discourse Treebank (PDTB)



Issues

• One (primary) structure or many?
– If many, independent or mutually constraining?

• How many and which relations?
• Nuclearity?
• Focus on hierarchical structure or relational structure?
• Text (Semantics), or participants/situation (pragmatics)
• Focus on semantic/pragmatic relation or explicit 

discourse marker
• How to evaluate?



Evaluation

• Inter-annotator reliability
• How to account for impact of other 

structures? 
• Partial matches
– Ratio of content grouped together
– Boundaries matching
– Hierarchical structure

• (Passonneau & Litman, 1997)



Annotation Exercise
1. Listen, lad. I built this kingdom up from nothing.
2. When I started here, all there was was swamp.
3. Other kings said I was daft to build a castle on a swamp, 
4. but I built it all the same, 
5. just to show 'em. 
6. It sank into the swamp. 
7. So, I built a second one. 
8. That sank into the swamp. 
9. So, I built a third one. 
10. That burned down, fell over, then sank into the swamp,
11. but the fourth one... stayed up! 
12. And that's what you're gonna get, lad: the strongest castle in 

these islands.



Next time

• Dialogue Structure
–Multiple participants can change roles
– Intentions of multiple participants
– Interactional factors


