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Week 43

• The second lecture on dialogue systems will be done remotely, through a 
series of shorter videos

• Don’t hesitate to reach out to me (plison@nr.no) or on our Discourse 
channel if you have any questions! 

Plan:
• Video 1: generative dialogue models
• Video 2: dialogue management
• Video 3: system development and evaluation
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(discrete category, embeddings from LLM, etc.)
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Quick recap
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IR approaches   

= vectorize utterance 
(+ context)



Focus of 
this video
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User
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response selection

= Decode the answer 
token-by-token

LLM embeddings (token vectors)

Generative approaches

= Process user input        
(+ context & instructions) 
through an instruction-
tuned LLM
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Generative models
• IR models select a response among the ones                                                              

found in the corpus

 In other words, they can never produce                                                                          
a “new” response

• An alternative is to use an LLM to generate the response token-by-token

• Using an encoder-decoder model, like in MT, with both                                      
self-attention and cross-attention

• Or with a decoder-only model, like GPT Dominant approach nowadays 
(using large, pretrained LLMs)
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Generation process

Initial 
embeddings

Embeddings 
after one layer

……… …

Final 
embeddings

(after N layers)
…

Distribution over next tokens:

When         is         ...        open         ? 

P(The) = 0.4
P(It)=0.23

…

(end of turn)

<eot> 

P(recycling) = 0.8
P(station)=0.14

…

The
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Input format

• The input to the generative model should include everything that is relevant 
for producing a correct response:

• A system prompt specifying how the system should answer
• Other contextual information (like the current date)
• The history of previous dialogue turns (both user and system)

• Special tokens often used by LLMs to structure this input:

Special 
tokens for 
Llama 3.1: 
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External resources

• Dialogue systems often need to connect to external resources, such as:
• Structured databases that can be queried and updated
• Web services available through an API
• Sensors and actuators (for robots and physical interfaces)

 Solution: Have 
the LLM produce 
output such as 
SQL queries, API 
or function calls



12

Adherence to quality criteria

• We must ensure the system responses satisfy a number of criteria, such as 
providing informative and relevant answers, not being offensive, not                                                   
repeating misinformation, remaining politically neutral, etc.

• The exact criteria will depend on the application

• The types of criteria to fulfill will also depend on whether the dialogue 
system is task-oriented or open-domain

Dialogue geared towards a specific task to 
complete (booking a flight, answering 
questions, conducting a tutoring lesson, etc.) 

Generic dialogues without a fixed, 
predefined task to accomplish. 
Open-domain chatbots, social robots, etc. 

NB: The boundary between those two types of systems is quite blurry
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Adherence to quality criteria

• How to ensure our conversational system will adhere to those criteria?

• Four possible strategies:

• System prompts with general guidelines

• Fine-tuning on “good examples” of answers

• Preference optimization from expert ratings

• Moderation layer that can “flag” outputs                                                                     
that do not meet the criteria
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Alignment with user expectations

• This alignment should also take into 
account how users expect the dialogue 
system to behave

• Conversational style, politeness, 
verbosity, turn-taking, etc.

• Can be optimised through fine-tuning on 
«good dialogues»

• Or by preference optimization based on 
user-provided preference ratings

[See e.g. Wu, A. et al, Aligning Spoken Dialogue Models from User Interactions, ICML 2025.]
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Adversarial dialogues

Many users will intentionally try                                                                                      
to “break” the dialogue system:

• Jailbreaking
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Adversarial dialogues

Many users will intentionally try                                                                                      
to “break” the dialogue system:

• Jailbreaking
• Prompt injection
• …

LLMs are also vulnerable to a wide range                                                              
of attacks: backdoors, data poisoning,                                                  
leakage of personal information or copyrighted material, etc.

Developers of conversational interfaces must always 
consider how their system may be abused or attacked
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Next videos

• 2 other videos this week:

• Dialogue management 
(including a bit of linguistics on 
some basic properties of 
human-human dialogues)

• System development and 
evaluation
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