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CZDEMOSA4AI TACR Sigma (2024-2029) project

https://prg.ai/projekty/czdemos4ai

A beneficial multi-agent Al avatar in a small democratic society
avatar = chatbot (so far)

WP1: Historicko-edukacni asistent

WP2: Bezpeénostné-medialni asistent

WP3: Pravni asistent

WP4: DusSevné-zdravotni asistent
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https://prg.ai/projekty/czdemos4ai

Choose document collection Search mode
wp1-histoedu-V1-e5-large-llama32-copy1 hybrid v

Query

Kdo nese vinu za smrt Josefa Toufara?

Documents to return Minimal confidence score Highlight Answer right away Restore diacritics

— m v | | [

Answer: Vinu za smrt Josefa Toufara nese vrazda spachana neznamym pachatelem. Na zakladé dochovanych informaci se zda, Ze Toufar byl mucen a
zavrazdén Statni bezpecnosti (StB) kvili své odvaze a state¢nosti v odporu proti komunistickému rezimu a kvdli své vire. Pfesné okolnosti jeho smrti a
identita pfimych pachatell viak z(stavaji dodnes utajené.

Precision * *x % * * Noopinion Feedback
Completeness *x * * * *x Noopinion Expected answer, identify relevant documents...
Understandability * * % *x * Noopinion

Record_Id PDF_Name PDF_Nazev
H1950_00039

0.8314499258995056, source: sem-key, explain:
0.000008+0.000118=[n(0.829911)=0.020491]*f0.000394+[n(15.149837)=0.030068]*f0.0039




RAG = Retrieval-Augmented Generation



RAG architecture

Three main components:

e Generator (LLM)
o

CZDEMOS4AI and RAG
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https://commons.wikimedia.org/wiki/File:RAG_diagram.svg
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RAG architecture
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RAG architecture
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updated domain-specific knowledge

(@]

@)
O
@)

Vector DB may include documents absent from the LLM training data.
Adding documents to the DB is much faster than LLM retraining/finetuning.
RAG is suitable for non-public (secret) documents.

RAG may give better results even if all documents were in LLM training data.

less hallucinations, more cited sources

(@]

o

(@]

RAG reduces Al hallucinations.

The prompt template may contain instruction

"Do not hallucinate and do not provide any information not included below."

The generator LLM can include links to the cited sources and/or exact citations (chunks).

can use web search

O

but loosing the curated/reliable DB advantage
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RAG limitations

e Not almighty

even when using reliable (factually correct) documents

w Gy W
S & Q

ka')l > How many muslim presidents hasthe UShad? X & 3|

~

(@]

Al News Images Shopping Videos ¢ More Tools

< Al Overview Learnmore :

The United States has had one Muslim president, Barack Hussein Obama. (a"

& Oxford Academic

5 Barack Hussein Obama:
America’s First Muslim President?

Barack Hussein Obama: America’s
First Muslim President? ... Faith in the..,

CZDEMOS4AI and RAG

Source: Melanie Mitchell
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https://x.com/MelMitchell1/status/1793749621690474696

RAG limitations

e Not almighty
o even when using reliable (factually correct) documents
o Users may have too high expectations. RAG is not suitable for all tasks.

1. There are five houses.
2. The Englishman lives in the red house.

are not similar to the query.
Now, who drinks water? Who owns the zebra?
i

o Does not work when the relevant documents
[V ]
.

! o

&

Einstein's Puzzle
CZDEMOS4AIl and RAG
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RAG limitations

e Not almighty
o even when using reliable (factually correct) documents
o Users may have too high expectations. RAG is not suitable for all tasks.
o Does not work when the relevant documents DR - EmpE—
are not similar to the query.

.
Narodni peda y institut
lll )| ‘ Ceské repubhggg.d( 4

Teaching guidelines (Inquiry-based learning of history)
are relevant for all WP1 questions (answers),
so it (summary of the 111 pages) is more suitable

for the system prompt.
Ramcovy vzdélavaci program

pro zakladnivzdélavani

14.1.2025
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Not almighty
o even when using reliable (factually correct) documents
o Users may have too high expectations. RAG is not suitable for all tasks.
o Does not work when the relevant documents are not similar to the query.

LLM knows, but RAG does not
o The instruction "Do not hallucinate" may worsen the results for some questions.
Higher HW requirements (speed and memory)

o Longer context (n_chunks * chunk_|length)
o Dilema: forget older chat history or decrease n_chunks or chunk_length?
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Retrieval reranking or filtering
o cosine similarity is fast but too simple, we can use full LLM

Query boosting

o augmenting the query for the retrieval

Adaptations for multiturn dialogs
o keep previously used chunks in context

Agentic systems
Hierarchical RAG
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Not really a

Summary

RAG is tremendous and may be beneficial for small democratic society.
Our prototype is not public yet, but you can try ai.ufal.mff.cuni.cz
and its integrated mini RAG (Workspace — New knowledge base).
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