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What we’ll see today
Part 1: Dialog Systems
• Categories of Dialog Systems
• Chatbots

o Data/Evaluation
o InstructGPT/ChatGPT

• (Conversational QA Systems)
• Task-oriented Dialog Systems (ToDSs)

o Data/Evaluation
o The Pipeline 

Part 2: Building our own Dialog System

• Building a Chatbot using LangChain
• Building a ToDS using LangChain
• Building a Chatbot from scratch 



1. Dialog Systems



Categories of Dialog Systems 
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Dialog Systems :

“Dialog systems are computer-based systems that
interact or converse with humans in a form that
both parties can understand. They communicate
with humans through speech, text, gestures,
graphics, haptics, etc.”

Chatbots Conversational QA Systems ToDSs

• Simply converse with a human.
• May also provide advice.
• Answers are based on their training

or prompting.
• Cannot rely on outside sources.

Example:
• ChatGPT

• Answer user question grounded in
given (large) KB.

• Need to access/retrieve from KB.
• Not intended for general

conversations.

Example:
• ChatGPT + Search

Example:
• ChatGPT + Search

• Fulfil a user goal (e.g., book a
ticket).

• Understand the goal and provide
answers/recommendations from
an ontology.

Example:
• ChatGPT + Ontology + Reason(?)



Chatbots
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• Modern chatbots are based on Large Language Models (LLMs), 
trained on large volumes of data (trillions of tokens). 

• Requires many resources.

How can we evaluate  the performance of a Chatbot? 
(not as easy as it seems, check out recent ongoing research https://arxiv.org/abs/2503.01513)

https://medium.com/huggingface/how-to-build-a-state-of-the-art-conversational-ai-with-transfer-learning-2d818ac26313

• BLEU score : Check overlap of the generated response and the ground truth.
• BERTScore : Let an LM check the semantic similarity between the two.
• How to measure helpfulness, toxicity, safety…
• In the end, the best judges are humans… 

https://arxiv.org/abs/2503.01513
https://medium.com/huggingface/how-to-build-a-state-of-the-art-conversational-ai-with-transfer-learning-2d818ac26313


InstructGPT
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https://arxiv.org/abs/2203.02155

https://arxiv.org/abs/2203.02155


(Conversational QA Systems)
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Sample dialog:

USER: Where is the Eiffel Tower located?
ASSISTANT  : … in Paris, France.

USER: When was it built?
ASSISTANT  : … from 1887 to 1889.

Sample dialog:

USER: Who designed the Eiffel Tower and where is 
it located?

Retriever

Reader

Machine Reading Comprehension LM

ASSISTANT  : … Gustave Eiffel … in Paris, France.



ToDSs – The MultiWOZ 2.0 dataset
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https://aclanthology.org/2020.acl-main.54/

select * from restaurant 

https://aclanthology.org/2020.acl-main.54/


ToDSs – The MultiWOZ 2.0 dataset
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https://aclanthology.org/2020.acl-main.54/

select * from restaurant where food=“british” and area=“west”

https://aclanthology.org/2020.acl-main.54/


ToDSs – The MultiWOZ 2.0 dataset
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https://aclanthology.org/2020.acl-main.54/

select phone, address, postcode from restaurant where …

https://aclanthology.org/2020.acl-main.54/


The traditional ToDS pipeline
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(Natural) Language Understanding:

• Accuracy, F1, … for Domain and Intent
• Slot accuracy for slots (per utterance) 



The traditional ToDS pipeline
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Dialog Manager:

• Joint Accuracy for DST
• Accuracy, F1, … for Policy 



The traditional ToDS pipeline
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Natural Language Generation:

• BLEU, BERTScore, … as we did for 
Chatbots



The traditional ToDS pipeline
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End-to-End (for MultiWOZ):

• BLEU (fluency)
• Inform (correct entity/entities)
• Success (all information provided)

(INFORM + SUCCESS)*0.5 + BLEU



Modern Task-oriented Dialog Systems
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https://aclanthology.org/2020.acl-main.54/

https://aclanthology.org/2020.acl-main.54/
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