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If 2023 was about LLMs, 2024 will be about Retrieval Augmented Generation (RAG) - the easiest path to democratized Custom GPTs.

Image Source: CustomGPT.ai



https://customgpt.ai/

Retrieval Augmented Generation in practice Argmax




Argmax

Help me improve my chatbot

Use a search engine to improve an LLM

You're using it wrong

You are correct!
Lets see how LLMs can help us improve search




A gend a Argmax

1 About me
2 Better Search results with LLM augmentation
3 LLMs for search evaluation

4 The hidden state: Simulating user intentions
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AbOUt Argmax Argmax

Argmax specializes in search and recommendation system
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Let’s talk about search \ A~/



“Classical” Indexing Pipeline Argmax

Read documents, Parse them, Index them...

tokenization,

bigrams,etc
Document A
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LLM Enriched Indexing Pipeline Argmax

Read documents, add meta data from an LLM, Index them
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Hypothetical Document Embedding (HyDE) Argmax

Precise Zero-Shot Dense Retrieval without Relevance Labels

Luyu Gao*’ Xueguang Ma** Jimmy Lin* Jamie Callan'
fLanguage Technologies Institute, Carnegie Mellon University
*David R. Cheriton School of Computer Science, University of Waterloo
{luyug, callan}@cs.cmu.edu, {x93ma, jimmylin } @uwaterloo.ca

Link to the full paper



HyDE Indexing Pipeline

Argmax

Read documents, ask hypothetical questions, Index the questions
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Why we like HyDE Argmax

Doc dialect Query dialect

Jaundice Symptoms

Jaundice may have no symptoms. Any signs
you have may depend on how quickly the “Yellow eyes”
condition is getting worse. Well-known
symptoms are yellowing of the skin and
jaundice eyes (also called scleral icterus). But

there are others to watch for, including:

https://www.webmd.com/hepatitis/jaundice-why-happens-adults



https://www.webmd.com/a-to-z-guides/causes-of-yellow-eyes

Using LLMs to bridge the language gap

Doc dialect

Jaundice Symptoms

Jaundice may have no symptoms. Any signs

you have may depend on how quickly the Ask a
condition is getting worse. Well-known Question
symptoms are yellowing of the skin and

jaundice eyes (also called scleral icterus). But

there are others to watch for, including:

https://www.webmd.com/hepatitis/jaundice-why-happens-adults

High temperature
Various prompt

Short queries

~N

Argmax

“‘Baby has
yellow skin”

“Why are my
eyes yellow”

“Do | have liver
issues”


https://www.webmd.com/a-to-z-guides/causes-of-yellow-eyes
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Search Sys Evaluation  \ A/



Offline vs Online testing

Offline

Argmax

Online
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A Quick Refresher on A/B tests Argmax

— Search System \
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What is better? Argmax
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Measuring search is hard Argmax

Top Searched Queries
Search Metrics
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Measuring search is hard Argmax

’\rgmax = Search... Q
e It's hard to reason about multiple P
metriCS B Data Saenn , Search Relevance Score
e Or combine the metrics into a P , 29.02%
single KPI 3 s > woe e
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Additional challenges in online testing Argmax

Expensive Easy to get wrong Cannot be automated
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The hidden state - User intentions Argmax

1.Upper back & neck physio

2.Ten ways to reduce neck pain
9 3. Muscle cramps

Headache

0 1.  Managing tension
P ’ headaches

Migraines

. Neck injury
7

w N




Measuring search sessions is harder Argmax

0

1. Managing tension
_ _ headaches
\ Pain Relief.... 2. Migraines
3. Neck injury

4

Neck Pain Relief.. .. 1.Lower back Physiotherapy
\ ’ 2.Ten ways to reduce back pain

3. Muscle cramps

4

Search session modelling is even harder!



Argmax

LLMs as User Models

Vo V4



Can we model user intentions directly? Argmax

uer

Something sweet...




Defining Personas Argmax

Question Asking Persona

“Ask a question on the main topic in the article”

Summarizing Persona

“‘Summarize what you learnt from the video is a sentence”

“Describe the main image in 2-3 words”
VISUAL THINKER



Persona parameters Argmax

Prompt Modality Item
. . . A persona may apply to a
e Context: Give context about e Article title <mall subset of
what lead the user to search e Image Geos
,/Ygu are a 20 year old wc?mim who e Video Categories
clicked an ad for $200 bike e Sounds Authors

Content Tags
Price ranges
Languages

e Objective: Ask questions /
Summarize / paraphrase /

o
o
o
o
o
translate °

A good persona definition should model a real user’s intentions



Simulated Persona Evaluation Argmax

Query Search System

Measure



Persona Evaluation is easy to understand

Argmax

& Dashboard

G Chat

@ Data Sources
Catalog
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Search Connectors

[ Metrics

Jobs

2% Integrations

Search...

Catalog Coverage

21%

3069 items from catalog
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Argmax

Uncovering user
Intentions with Al



Can we model user intentions directly?

Autocomplete

O-“e(\!

Pain relief...

Lower Back Pain..

Migraines..

Sore muscles...

Argmax



Using personas to describe our catalog

Argmax

Lower Back Pain..

Migraines..

Advil

Ibuprofen Tablets, 200 mg
Pain Reliever/ Fever Reducef (NSAID) €D

200 Coated Tablets Tablets

Blue liqui gel

VISUAL THINKER Small green box




Al bridge multiple modalities Argmax

WORD NERD VISUAL THINKER VIDEOGRAPHER



Argmax

Summary
Hypotheticals | Personas
Bridge the gap Adds additional
between “user context when
queries” and evaluating the
“doc dialect” search sys

Audio &

\TVEY
Search all

modalities
with Al
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Fully

Automated
No need to
annotate new
items or queries.
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