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Challenges enterprises face with search

Reinventing enterprise search with Amazon Kendra

How customers are integrating with Kendra

Customer spotlight: FINRA

• Vision and architecture
• Proof of concept scenarios 
• Lessons learned and next steps

How AWS can help  
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Critical information is getting harder to find

https://www.capgemini.com/2018/08/reor
ganizing-unstructured-data/

80% of all data will be 
unstructured by 2025 

Data at the enterprise is 
proliferating, and it’s often 
scattered and inaccessible

https://www.capgemini.com/2018/08/reorganizing-unstructured-data/
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Scattered content 
repositories

Unstructured 
data

Inaccurate keyword 
search

Manual 
tuning

Ongoing 
maintenance 

Sub-optimal 
user experience 

Keeping content 
up-to-date 

Creating great search is costly and complex
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Employees and customers want answers, not choices

Intelligent 
Search

Conventional 
Search
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Machine learning in the hands of every
developer, data scientist, and business user
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Amazon S3 Amazon Kendra

What is Amazon Kendra?
Amazon Kendra is an intelligent search service powered by machine learning that allows users to intuitively search 
unstructured data using natural language search.
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Advantages of intelligent search
How companies are using amazon kendra

Accelerate research and development
Finding relevant information in highly technical research and engineering documents

Minimize regulatory and compliance risks
Enhancing regulatory intelligence, correspondence, and access to up-to-date compliance 
data  

Boost contact center efficiency
Assist call center agents to answer questions quickly and accurately, in call centers and 
via chatbots (without bot training)

Enhance customer search experiences
Create interactions that delight, and give customers the answers they’re looking for 
whether it’s a product search, return policy details, or a news article

Increase employee productivity
Create a unified search and discovery experience to equip employees with the 
information they need to do their jobs
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Amazon KendraUsers

Question Question

AnswerAnswer

Lex Standard Intent + Search Intent + Fallback Intent = Control

QnA Bot

Self-service FAQ chatbots with Intelligent Search
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Sentiment, 
entities, and 
key phrases

Amazon 
S3

Amazon 
Comprehend

Amazon 
TranscribeReal-Time Call Dashboard Customer

Next Best Action
Amazon Kendra

Agent assisted with Intelligent Search
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Dow Jones - Factiva

Empowering users with Natural Language Search

Dow Jones – Wall Street Journal

Amazon 
Kendra

What has Biden said 
about China?

Services 
layer

Ingestion 
layer

Data 
layer

Amazon 
S3

AWS 
Lambda

Input

Output

Transcripts of what 
the candidate has said

Repository of 1 
billion premium 

news articles

Users can ask questions 
or browse by candidates 
and issues using separate 

APIs

Amazon Kendra 
finds and extracts 

the relevant 
information

Searchable content 
with real-time 

ingestion pipeline 
from Factiva
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Amazon Kendra

Q U I C K L Y  A N D  E A S I L Y  F I N D  A C C U R A T E  I N F O R M A T I O N

QUICK SETUP

Automate ingestion

Find the best answer 
wherever it is

Native & partner 
connectors

EASY TO FIND WHAT YOU ARE LOOKING FOR

Contextual search 
in unstructured 

content

Natural 
language queries

Reading comprehension

FAQ matching

Document ranking

NLU & machine 
learning core

Incrementally 
learns from user 

feedback

Continuous
improvement

Pre-trained for 
14 domains

and industries

Broad domain 
expertise

SECURE

Encrypted in transit & rest

Token-based access control 

Secure 
search



Dmytro Dolgopolov
Senior Director
FINRA

Daniel O’Brien
Director of Analytics
FINRA
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Who is FINRA ?

A Self  Regulatory Organization

Mission : Investor Protection and Market Integrity

Detect
and prevent 

wrongdoing in the U.S. 
markets

Deter
misconduct by 
enforcing rules

Discipline
those who break the 

rules



© 2021, Amazon Web Services, Inc. or its Affiliates. All rights reserved. 

Enterprise Search at FINRA

• Important part of regulatory toolkit since 2009
• Dozens of sources, millions of structured and unstructured records
• 70% of regulatory staff uses Enterprise Search daily
• Current challenges

• Keyword search is not enough
• Lack of personalization 
• Imperfect relevancy of results
• Independent from FINRA knowledge graph
• Lack of support for natural language search
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Vision: Future Enterprise Search
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Vision: Future Enterprise Search
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• Implement Natural Language Search

• Integrate with FINRA Knowledge Graph

• Support semantic search

• Improve relevancy of results

• Create foundation for connected intelligence platform

Research: Future Enterprise Search

Amazon 
Comprehend

Amazon Kendra Amazon Neptune

Amazon TextractAmazon S3 
Standard

Using Amazon Services
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Architecture: Future Enterprise Search
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Enable search of website content

What we did 

• Crawl rulebook pages

• Breakdown sections into subsections

• Extract metadata

• Create S3 bucket as a data source

• Setup Kendra index

• Create Kendra custom attributes
• Repeat steps above for rulebook FAQ

Scenario 1: FINRA Rulebook Search



© 2021, Amazon Web Services, Inc. or its Affiliates. All rights reserved. 

Enable search of website content

What we achieved

• Natural language to query rulebook

• Many scenarios search queries provided high fidelity 
results

• Mean Reciprocal Rank (MRR) of .67 vs .53 compared to 
another popular search engine

Scenario 1: FINRA Rulebook Search
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Get answers from content, not more content

What we did

• Sourced publicly available arbitration awards from 
FINRA.org

• Indexed, onboarded, and trained Kendra

Scenario 2: Arbitration Awards Online Search
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Get answers from content, not more content

What we achieved

• Use Case confirmation that enhanced search capabilities 
using Natural Language Understanding (NLU) can reduce 
time to value for an examiner

• Semantic Search - contextualized and enhanced search 
results over traditional lexical search

• Boundary definitions for conversant search 

Scenario 2: Arbitration Awards Online Search
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Enrich content results leveraging enterprise knowledge 

What we did

• Setup and configure Amazon Neptune

• Populate Neptune with data from FINRA’s Knowledge 
Graph

• Extend Kendra to leverage Graph data inputs for 
enterprise insights

Scenario 3: FINRA Knowledge Graph Integration 
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Enrich content results leveraging enterprise knowledge 

What we achieved

• Enriched relevance tuning with additional dimensions of 
data to tune result relevancy

• Leveraged firm knowledge outside the individual 
document 

• Dynamic facet selection based on Kendra + Graph 
metadata

Scenario 3: FINRA Knowledge Graph Integration 
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Lessons Learned

1. The combined power of machine learning capabilities is far greater than the sum of its parts
A. The most engaging search experience will combine multiple technologies including Search, Graph, NLU, 

and UI/UX
B. Composability of these services is key to success
C. Orchestration of these services together is an emerging challenge

2. Users want answers, not more data  

3. The interoperability and availability of the AWS services was key to R&D success.  

4. Invest in your Data Assets
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Next Steps

1. Graph Ontology and Taxonomy Development

2. Related Search and Recommended Search based on graph capabilities

3. Further research on NLU technologies as the hub between lexical and semantic search capabilities

4. Further research on orchestration among analytical services, granularity definition, and fit-for-purpose



© 2021, Amazon Web Services, Inc. or its Affiliates. All rights reserved. 

FINRA Kendra Feature Requests

Extend Amazon 
Kendra’s understanding 
of our specific business 
vocabulary

Custom Synonyms

Learn how users 
interact with search 
results and adapt its 
models to re-rank 
information, so the 
most commonly sought 
content is presented 
first.

Incremental Learning

Further enhancement 
of semantic context 
awareness with FINRA 
domain specific learning

Semantic Search

Support for fine-
grained usage 
monitoring and 
administrative tuning 

Enhanced Dashboard

Support for domain 
specific query expansion 
capabilities, for 
Financial Services 
abbreviations

Query Expansion
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• Identify key areas where machine 
learning could help you with an AWS AI 
expert

• Let AWS experts build POCs and custom 
solutions for your use case

ML Solutions Lab
• Engage with a solution architect 

dedicated to your account

• Brainstorm use cases and get support 
for solution implementation

Solution Architects

• Conduct training workshops and hackathons 
for builders in your organization

• Practical education on ML for new and 
experienced practitioners

• Based on the same material used to train 
Amazon developers

Immersion day, workshops, 
training, and certification

• Let AWS certified partners help you 
with the POC and build integrations 
with your current systems to 
productionize 

AWS Partner Network

How we can help



Thank you!
Blayze Stefaniak

@BlayzeStefaniak

Dmytro Dolgopolov

Dmytro.Dolgopolov@finra.org

Daniel O’Brien

Daniel.O'Brien@finra.org



Please complete 
the session survey


