dWS

\./‘7

Al/ML for
Data and Analytics

Ramesh Natarajan

Solutions Architect Manager
natarram@amazon.com

, Amazon Web Services, Inc. or its affiliates. All rights reserved




Agenda

 Al/ML in modern data strategy
« Al/ML use cases for public sector
- AWS Al/ML Stack

= Generative Al use cases for public sector
= Amazon Bedrock, Amazon Q in QuickSight
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Al/ML in modern data strategy
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Al/ML in end-to-end modern data foundation
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Al, ML, Deep learning?

@ Artificial intelligence (Al)

Any technique that allows computers to mimic human intelligence using logic,
O O . : ;
if-then statements, and machine learning

A subset of Al that uses machines to search for patterns in data to build logic
models automatically

‘ Deep learning (DL)
A subset of ML composed of deeply multi-layered neural networks that

perform tasks like speech and image recognition

L S__& Generative Al 5
_?

\_) @ Machine learning (ML)

Powered by large models that are pretrained on vast corpuses of
data and commonly referred to as foundation models (FMs)
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while resources
8 { and capacity to deliver them

,@@@ Citizens increasingly expect government to
2 for conducting online transactions
|

— for data capture, storage, and
149 1 management for leveraging data for
analytics and machine learning

create barriers to change and block adoption of many SaaS
solutions

{é?& and institutional inertia slow innovation
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Top Al/ML use cases
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for public sector

= SampleQutput.pdf (1 page)

Employment Applicati

This is a sample employment application form
and answer all guestions.

Personal Information

Full Name: Jane Doe

Phone Number: 555-0100

Home Address: 123 Any Street, Any Town, USA

Mailing Address: Same as home address

Work History

Current Company: Any Company (2018-Current)
Any Role

Company#1 : Previous Company # 1 (2014-20
Previous Role # 1

Company#2: Previous Company #2 (2010-201

Previous Role # 2
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Top Al/ML use cases for public sector
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Al/ML-Enabled Citizen (or Student) engagement

Improve contact center agent effectiveness
with real-time translation and decision

support using Amazon Connect and Contact
Center Intelligence

Analyze call and text interactions with AWS CCI Solutions

citizens to spot issues and trends and drive Add Al/ML to existing contact centers
Improvement

)

Improve self service A\
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“During peak hours, previously you're 45-50
minutes on hold, and now that's has been
reduced to about three and a half minutes. One of
the other benefits we've gotten from Amazon
Connect is sentiment analysis. On a call, we get
real-time feedback on whether or not the
customer was happy, frustrated, or angry..."

—Benny Chacko, Deputy General — LA County
Internal Services Department
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Top Al/ML use cases for public sector

= SampleQutput.pdf (1 page)

Employment Applicati

This is a sample employment application form
and answer all guestions.

Personal Information

Full Name:

Phone Number: 555-0100

Home Address: 123 Any Street, Any Town, USA

Mailing Address: Same as home address

Work History

Current Company: Any Company (2018-Current)
Any Role

Company#1 : Previous Company # 1 (2014-20
Previous Role # 1

Company#2: Previous Company #2 (2010-201

Previous Role # 2
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Extract insights from
unstructured content

Analyze text with natural language processing
(NLP) to identify topics, extract entities,
understand sentiment, and classify
documents with Amazon Textract, Amazon
Rekognition, and Amazon Comprehend

Translate content at scale with Amazon
Translate

© 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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King County Assessor’s Office 88%

CHALLENGE:

Reduce data entry, eliminate data errors, and
improve data time lines.

SOLUTION:

Intelligent documents processing for documents
and electronic files, streamlining & unlock data and
information from paper documents and electronic
files

King County

King County employees will focus on higher value, This Photo by Unknown Author is licensed under CC BY-SA
more satisfying work, and ultimately help the

County realize its vision for connected

communities, connected data, and connected

government.”

RESULTS:

© 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.


https://en.wikipedia.org/wiki/King_County,_Washington
https://creativecommons.org/licenses/by-sa/3.0/

Top Al/ML use cases for public sector



Fraud detection
and prevention

Enhance accuracy and speed to help
detect and prevent waste fraud and
abuse

Managed service approach with prebuilt
ML models for fraud detection

Supervised and unsupervised models for
developing highly targeted models to
utilize customer data as part of fraud
prevention efforts

2000 4000 6000 8000 10000
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Machine learning to forecast
trends and support decisions

Predicting service demand or program
activities

Allocating resources to optimize impact
and outcomes for citizens

Financial planning and revenue / cost
forecasts

Predicting the academic outcomes of
higher-education students
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The AWS Al/ML stack
Broadest and most complete set of machine learning capabilities

BUSINESS PROCESSES SEARCH CONVERSATION CODE + DEVOPS INDUSTRIAL HEALTH

Amazon Personalize Amazon Kendra , Amazon Lex Amazon CodeGuru Amazon Monitron Amazon HealthlLake
SPECIALIZED ‘ Amazon Forecast ‘ Amazon Transcribe Call Analytics | Amazon CodeWhisperer | Amazon Lookout for Equipment | Amazon Comprehend Medical

Amazon Fraud Detector Contact Lens Amazon DevOps Guru Amazon Lookout for Vision Amazon Transcribe Medical

Voice ID
Al SERVICES - )
( \
CORE R SPEECH VISION
Amazon Translate Amazon Comprehend Amazon Polly Amazon Transcribe Amazon Textract Amazon Rekognition AWS Panorama
\§ J
& J
SAGEMAKER STUDIO | RSTUDIO
SAGEMAKER  SAGEM AR R e Prepare Store Detect  Byild with Train Tune Deplov i Explain Manage zsgsl\:qAAI;EARGER
uild wi eploy in
ML SERVICES CANVAS STUDIO LAB || GROUNDI RS s features  bias notebooks ~ Models  parameters production  predictions & monitor | Manage edge devices
No-code ML for | Learn ML Label data
OIEMESSEMENESIEEEEE [ ][ o 1 S A
ML FRAMEWORKS AWS AWS
& INFRASTRUCTURE PyTorch, Apache MXNet, TensorFlow Amazon EC2 | CPUs | GPUs | Infereni Trainium
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Generative Al is top of mind
for mest all of our customers

Key drivers: Model size | Transformer technology | Ease of access

Expectations: Massive productivity gains | Innovations @ scale
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What is Generative Artificial Intelligence (GenAl)?

o Creates new content and ideas, including conversations, stories,
images, videos, and music

« Powered by large models that are pretrained on vast corpuses
of data and commonly referred to as foundation models (FMs)

7C\
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Customize FMs
Emerging generative Al data patterns

2 3

Je=c

Guide pre-trained models
with private, domain-specific
contextual data

For example, virtual agents with
limited domain-specific requirements

752

Fine-tune a
pre-trained model

Further training of
pre-trained models with
domain-specific data

For example, domain-intensive
knowledge agents

52,

Train your
own model

Training of models on
domain-specific data

For example, deep domain-specific
applications trained on specific data

CAA)
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Generative Al Stack

APPLICATIONS THAT LEVERAGE LLMs AND OTHER

.................................................................................................................

Amazon Q @ Amazon Qin @ Amazon Q in Amazon
Amazon QuickSight Amazon Connect CodeWhisperer

TOOLS TO BUILD WITH LLMs AND OTHER FMs

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Amazon Bedrock
— & o

Guardrails | Agents | Customization Capabilities

INFRASTRUCTURE FOR FM TRAINING AND INFERENCE

UF GPUs @Trainium il'_;%} Inferentia SageMaker

L@ UltraClusters UD EFA L@ EC2 Capacity Blocks Nitro (@)
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Common Generative Al use cases

= g O Q, Q
Text Q&A Text Text Paraphrase Search
generation summarization extraction rephrase

</> - = ~1®

Code Image Image Audio Video
generation generation classification generation generation
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Generative Al public sector application examples

Constituent Communications

Citizen engagement and feedback, transparency

Public Health

Personalized care, population health assessments

Public Safety

@©  Public safety and crime prevention, Emergency response
Z and disaster management

Transportation

Traffic optimization, autonomous vehicle control,
personalized transportation experiences

aws
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Personalization

Create personalized learning pathways for students

Productivity

Transform information into sample test questions and
accelerate grading

Virtual assistants

Enhance the student experience with humanlike responses

Content generation and
summarization

Generate course materials, images, videos, and music.
Summarize research documents, lecture transcripts,
and class notes




Use Case: Program Enrollment Notifications (Realtime)

Business @
Logic
. LLM

Email

Database
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Use Case: Customized Insights (Batch)

Business
Loglc
Scheduled
Job

E WW Alert

Data lake /
warehouse
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Amazon Bedrock

The easiest way to build and scale
generative Al applications with
foundation models (FMs)

oI

aWws
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Choice of leading FMs through a single API

Model customization

Retrieval Augmented Generation (RAG)

Agents that execute multistep tasks

Security, privacy, and safety



Amazon Sedrock
Data Protection -
Helps keep your data
secure and private

CAA)
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None of the customer's data is used to

train the underlying model

All data is encrypted in transit and at rest;
data used for customization is securely

transferred through customer's VPC

Data remains in the Region where the API

IS processed

Support for GDPR, SOC, ISO, CSA
compliance, and HIPAA eligibility

27



Guardrails for
Amazon Bedrock

Implement safeguards customized to
your application requirements and
responsible Al policies

Apply guardrails to multiple foundation
models and Agents for Amazon Bedrock

Configure harmful content filtering
based on your responsible Al policies

Define and disallow denied topics with
short natural language descriptions

Redact or block sensitive information
such as Plls, and custom Regex.

28



Amazon QuickSight

. Create beautiful, interactive
dashboards

« Add rich interactivity like filters, drill
downs, zooming, and more

« Blazing fast navigation
« Accessible on any device
« Data Refresh

« Publish to everyone with a click

aws
~—
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Undo Redo Reset

Quarterly Revenue Summary

Results from Q1 2016 through 04 2019

Customer Acquisition Trend

Bunning Total Customers

Categories 2019 Sales 2018 Sales  YoY Sales VoY Sales%
Accessories 959,139 670334 288805 - 431%
Cables 142,629 94555 48075 ~  50.8%
Components 1167780 811,036 356744 ~  44.0%
Copiers 1006330 793591 212799 - 268%
Desks 462,641 445,222 16419 - 37%
Headphones 13721 15418 1,697 11.0%
Laptops 1528869 1,342,699 186170 -  139%
Machines 696715 894511  -197.79% 22.1%
Paper 443491 330215 13276~  343%
Phones 1690287 1258554 431,733 - 343%
Printers 480389 420408 59981 -  143%

47616
45,000
95,584

3744
57,008
14,624
37,69

7040
82,848
52,624
13,885

670,986
104445
483548
889,885
208,946

15,192
425443

54,156
544,857
712,252
-55,561
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Amazon Q in QuickSight capabilities
Accelerate the path to data-driven decisions for ALL USERS

Al-powered dashboard authoring experience

Al-assisted data storytelling

Al answers to questions of data on demand

Extend custom apps with Al
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Al-powered dashboard authoring experience

[4d QuickSight | # REGISTRATIONS_GENERIC.csv analysis ® s

File Edit Data Insert Sheets  Objects  Search @ Build visual < @ Build a visual
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w Mid Size Sport
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LUXURY_STATUS LL MULTIPLES
35-44 YEARS

MAKE i Did you mean...

MDL2

Model 45-54 YEARS MoM % Change in Registrations by SEGMENT.
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REPORT_DATE
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Al-assisted data storytelling

Amazon Q in
QuickSight

Automatically generate data
stories using natural language
prompts

CAA)

N 2) © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.

m QuickSight Optimizing Marketing Performance: A Data-Driven ...

File Edit Insert

Paragraph

Interests Analysis

Revenue by primary interest and source

Unspecified

Arts and Culture

Automotive Technology

Vellness y > Sports

ication

artainment ’ Home and

Fashion Health

Finance Food and Dining

ASK @ ©® &

SCROLLABLE PAGE + [@ PREVIEW ] [4 SHARE ]

As shown in the interests analysis graph, fashion,
health, and beauty/wellness generated the highest
total lead revenues of $46,113, $31,041, and $29,286,
respectively. This suggests interests like fashion and
wellness have a significant impact on performance
and that marketing campaigns should be tailored to
target these high-value interest segments.

Meanwhile, arts/culture, automotive, and sports

© Build story EE=D X

objectives or the  pescribe your data story in simple language and add the
leveraging custo  visuals you want to include.
marketing strate

attracted consid

certain interests

Build a story about marketing campaign performance over time.
Describe top campaigns and account managers. How can we
improve ovearall camapaign success?

~” Total impression... X 7 Monthly impress... X

:* Most effectivei... X M Comparing reve... X

+ ADDVISUALS | D

BUILD



Call to action — Al/ML for Data and Analytics in Public Sector

- How can we support you in ensuring accuracy and authority of model outputs?
- How can we use “guardrails” to minimize inappropriate content?

- How can we maximize the public investment and minimize cost?

-  What are your latency requirements for specific use cases?

- What are the potential regulatory, data privacy, & security considerations that may

dictate model architecture.

- How can we ensure proprietary, copyrighted and IP concerns are addressed?
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Thank you!

Ramesh Natarajan

Please Provide Your Feedback

i
ji" v

| L"l'
O I-"'.:'i.-. .

Step 1: Select “Data and Analytics Track”
Step 2: Select “Al/ML for Data & Analytics”
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