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Modern data strategy in action
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Al/ML/Gen Al Hierarchy
@ Artificial intelligence (Al)

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

\_) @ Machine learning (ML)

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 @é Generative Al
_?

Powered by large models that are pretrained on vast corpora of data
and commonly referred to as foundation models (FMs)
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Al/Machine learning (ML) is at an inflection

: point
Key drivers: Compute capacity increase | Data growth | Model
sophistication



ML innovation is in Amazon’s DNA

Recommendations for you
a2
D)
N

Your Orders Pet Supplies

. Q
l‘| : ..4
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Beauty & Personal Tools & Home
Care Improvement

4,000 products
per minute sold
on Amazon.com
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of Alexa
interactions each week

First Prime Air delivery
on
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Consumer

Tuner

The Amazon Web Services Al/ML stack

r
Generative SCALING GENERATIVE Al AMAZON BUILT FOUNDATIONAL MODEL
Al Amazon Bedrock Amazon Titan
BUSINESS PROCESSES SEARCH CONVERSATION CODE + DEVOPS INDUSTRIAL HEALTH
Specialized Amazon Personalize Amazon Kendra Amazon Lex Amazon CodeGuru Amazon Monitron Amazon HealthLake
Al All) CerVices Amazon Forecast Contact Lens Amazon CodeWhisperer Amazon Lookout for Equipment Amazon Comprehend Medical
SERVICES Amazon Fraud Detector Voice ID Amazon DevOps Guru Amazon Lookout for Vision Amazon Transcribe Medical
Amazon Lookout for Metrics Amazon Transcribe Call Analytics Amazon Omics
TEXT SPEECH VISION
Core Amazon Translate Amazon Comprehend Amazon Polly Amazon Transcribe Amazon Textract Amazon Rekognition AWS
Panorama
L
e
STUDIO IDE
AMAZON JUMPSTART CANVAS STUDIO LAB GROUND TRUTH Prepare data Geospatial ML Build with Train models Deploy in production
SAGEMAKER !Jse Lt e B No-Fode e [Sam L Ltz ek Store features oishiesle Tune parameters Manage and monitor
in SageMaker business analysts
————————————————————— Cl/CD | GOVERNANCE | RESPONSIBLE ML ---------ccccocmmomemc
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ML FRAMEWORKS
AND INFRASTRUCTURE
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PyTorch, TensorFlow Amazon EC2
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?Q Demand for government services is rising while resources
8 { and capacity to deliver them aren’t keeping pace

Challenges
° gﬁ Citizens increasingly expect government to provide modern
We a re h ea rl n g 5 digital experiences for conducting online transactions

1

fro m Sta te Aging infrastructure for data capture, storage, and

management creates friction for leveraging data for

analytics and machine learning
and local '

Complex security, privacy, and compliance requirements

g Ove rn m e nt ggelﬁzﬁ)ggrriers to change and block adoption of many SaaS
customers

{@Z} Risk averse culture and institutional inertia slow innovation
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Machine learning is going mainstream in public sector

Finance and administration
Emergency management Tax, revenue, regulatory/compliance, fraud,

Emergency management, emergency response budget, purchasing/procurement
‘ QD Assessments and permitting
Planning and zoning, assessment, land admin/recorder of

Health and benefits -—- deeds, mapping, watershed, housing

Local hospitals and clinics, public health, child welfare, H:.:H
Economic development
e Grants and benefits administration, workforce development,
1= corporate relations, land clearance/redevelopment

homelessness, seniors/youth, health/food, environmental
ooo
@ Enforcement
Police, jails, courts, animal control

e

Constituent engagement =t

Contact center, website, mobile 55)8

Elections I | /:
Registration, voter management, polling, voting
management, candidate management .
Utilities
Electric/gas/water/sewer, waste
management, generation/distribution

1t

Education and library
K-12 and early childhood, adult education, library

Transportation
Traffic, mass transit, parking, airports, ports

aWs 9
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Top Al/ML use cases for state and local government

SampleOutput.pdf (1 page)

Employment Applicati

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

Personal Information

Full Name:
Phone Number:

Home Address:

Mailing Address:

Work History

Current Company:

Company#1:

Company#2:

Jane Doe
555-0100
123 Any Street, Any Town, USA

Same as home address

Any Company (2018-Current)
Any Role

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

Previous Company #2 (2010-201

Previous Role # 2

Speech Intelligent
and language document
processing

aws
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Computer
vision

Predictions
and insights
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Top Al/ML use cases for state and local government

Speech
and language
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Al/ML-Enabled Citizen engagement

Engage citizens and drive
improvements in customer satisfaction

- 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
citizens to spot issues and trends and
drive improvement

« Improve self service

aws
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AWS CCI Solutions

Add Al/ML to existing contact centers

i
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Using Al to improve agent
efficiency

“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

aws
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Top Al/ML use cases for state an
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~—

© 2024, Amazon Web Services, Inc. or its affiliates.

« SampleOutput.pdf (1 page)

Employment Applicati

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

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

Intelligent
document
processing

d local government
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Extract insights from
unstructured content

Extract insights from unstructured
documents and forms, like images,
PDFs, and audio

« 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

aws
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DemographiCS
Geography

Gender

Health history
Disease indicators

Anatomy

Symptoms

aqgn(



State Compensation Insurance Fund
Intelligent Document Processing (IDP) for Claims Forms

Business Challenge:

Customer processes 10 million documents per year using manual and semi-manual
processes that are inefficient, inaccurate and inflexible. The current OCR platform
are insufficient with an accuracy rate of approximately 65% resulting in significant
manual intervention and costs.

Approach:

Develop a modern IDP solution based IDP Solutions Guidance to automatically
ingest claims forms, properly classify them and ingest form data for processing
for up to 6K claims forms per month and expand to support 10M documents per
year. Trained models and deployed to Textract and Comprehend using Lambda to
control process flow.

Result:

Successfully demonstrated the ability to identify & classify individual (7) claim
form types with 100% accuracy and ingest data into a usable format for customer
while routing low confidence (<.9) forms for human-in-the-loop processing at a
processing rate of 1,578 per hour. Demonstrated cost/performance benefits of
batch vs on-demand processing.

© 2024, Amazon Web Services, Inc. or its affiliates.




Automate form-based
workflows

Reduce human effort for data entry

« Extract data and key value pairs from
documents and forms with Amazon
Textract

« Automate repeatable workflows to
improve efficiency

« Redact PIlI/PHI from sensitive documents
with Amazon Comprehend

aws
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aws Change Document
-

Raw Text Key-Value Pairs Tables Entities Medical Entities

PADENT NAME DATE of LAST UPDATE

Rise Doe 02032020

RN PUTIICIAN NAME oNE

Dr.Sarah Smith 888-000-1234

CURRENT PHARMACY NAME mONE
SonloPhalmay 888-087-1234

Tarflexicam 20mg 2/day Dr. Sarah Smith ( f prio

Mudthotox 10mg 3/day Dr. Sarah Smith (

Non-small lung carcinoma Dr. Sarah Smith Seattle Hospital 02/14/20 Primary surgery scheduled

Key-Value Pairs : 6 Found

PATIENT NAME
Jane Doe

DATE of LAST UPDATE

02/03/2020

CURRENT PHYSICIAN NAME

Dr. Sarah Smith

PHONE
888-000-1234

CURRENT PHARMACY NAME

Seattle Pharmacy

PHONE
888-987-1234




Machine learning-powered
enterprise search

Increase employee productivity by
quickly and easily finding accurate
information and answers with Amazon
Kendra

Intranet Search

» Understand the intent of queries, not just
the keywords

* Return answers, not links and documents

* Index documents and unstructured
content at scale

aws
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Top Al/ML use cases for state and local government

Computer
vision

aws
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Content analysis and
object detection

Extract insights and identify objects

of interest from large volumes of

images and videos with Amazon e
......................... Rekognition ' \

- Detect personal protective equipment
(PPE) to improve worker safety

- Analyze vehicle traffic and pedestrian
and bicycle safety

* Detect objects of interest in video and
reduce human effort required to
review footage

aws
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EagleView runs deep learning models on AWS to
make quicker, more accurate assessments of
property damage within 24 hours of a natural
disaster. Amazon Elastic Inference makes those
workflows more cost effective at scale.

aws
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Top Al/ML use cases for state and local government
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Predictions
and insights
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Fraud detection
and prevention

Detect and prevent fraud, waste, and
abuse

 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

aws ) o )
N © 2024, Amazon Web Services, Inc. or its affiliates. aWS machine
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Arizona Department of Revenue uses Al
to prevent fraud

Challenge

Identifying fraudulent refund requests was a manual review

process based on legacy business rules. This led to slower overall

income tax return processing times and legitimate returns
inaccurately marked for review.

Solution

Invested in an income tax fraud prevention solution using
Machine Learning. Results from Fiscal Year 2016 to Fiscal Year
2023 were $251.3M in fraud prevented, W-2s verified, and
restitution received (61 criminal convictions).

Zac Sharp
Deputy Assistant Director, Arizona Department of Revenue

aws
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Predictions and forecasts
from loT and sensor data

Leverage data from smart cities and
facilities

« Smart cities
 Predictive maintenance

« Facility management

Learn more about
Amazon Monitron

N © 2024, Amazon Web Services, Inc. or its affiliates.




InNnovation can
transform industries

GENERATIVE Al




Question: What is generative Al?

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

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

P\ ! v
A
4 U3
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Enhance Customer Experiences

CHATBOTS

VIRTUAL ASSISTANTS

AGENT ASSISTANCE
CONTACT CENTER

ANALYTICS

PERSONALIZATION

CONVERSATIONAL SEARCH

SUMMARIZATION

CONTENT CREATION

CODE GENERATION

DATA TO INSIGHTS

DOCUMENT PROCESSING

DATA AUGMENTATION

CYBERSECURITY

PROCESS OPTIMIZATION

ANOMALY DETECTION



Generative Al Stack

APPLICATIONS THAT LEVERAGE LLMs AND OTHER FMs

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

N © 2024, Amazon Web Services, Inc. or its affiliates.
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Generative Al Stack

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

U GPUs il'_%}Trainium il'_n%} Inferentia SageMaker

L@ UltraClusters DD EFA L@ EC2 Capacity Blocks Nitro

aws
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« Customers have

aws
~—

questions...

© 2024, Amazon

Web Services,

, Inc. or its affiliates.

103
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Which model
should | use?

/*\

How can
| move quickly?

How can | keep
my data secure
& private?
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Generative Al Stack

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

aws
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Al21labs amazon

Amazon Bedrock

The easiest way to build and scale
generative Al applications with LLMs and other FMs

JURASSIC-2 AMAZON TITAN

aws
~—
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ANTHROP\C 2 cohere N Meta Mistral Al stability.ai
® O
CLAUDE COMMAND + EMBED STABLE DIFFUSION XL
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Unique to you

o

CUSTOMIZATIONS

Fine tuning Retrieval Augmented
Generation (RAQG)

© 2024, Amazon Web Services, Inc. or its affiliates.

FOUNDATION
MODEL

Continued
Pre-training

YOUR DATA

Built for Enterprise Security

34



None of the customer's data is
used to train the underlying
model

Amazon ock All data is encrypted in

transit and at rest
keeps data secure
& private Data used to customize models

remains within your VPC

Support for standards,
(GDPR, HIPAA) and guardrails

p— © 2024, Amazon Web Services, Inc. or its affiliates. 35



Cer)

Guardrails for
Amazon Bedrock

Safeguard your generative Al applications
with your responsible Al policies

Easily cor
based on

Apply Guardrails to a

Redact Pll information in FM
(coming soon)



Generative Al Stack

APPLICATIONS THAT LEVERAGE LLMs AND OTHER FMs

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

N © 2024, Amazon Web Services, Inc. or its affiliates.
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The challenges of

Al chat applications at work



AMAZON Q

Amazon Q
In Connect

aws
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11Q

EMBEDDED

Amazon Q
In QuickSight

AMAZON Q

Amazon Q
In AWS Supply Chain
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Generative dashboard authoring

Visually compelling data stories

Reimagined Q&A experience




[ad Quicksight ¥ Sales and Usage

File Edit Data Insert Sheets Objects Filters View

~ T B30 7|08

Visual authoring [
in QuickSight [EEE———

Country Order date (Month)

cstme_nm
t Customer ID

Use everyday language to generate

DistinctCustomersLastYear

and fine-tune visuals in seconds

Free Trial

MoM Free Trials % (Custom)

Region

Industry

MoM Free Trials

MoM Free Trials % (Custom)
Order date (Month)

Order ID

Product

Profit

Region

£ Sales

aws
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MoM Free Trials % (Custom)

America/New York (UTC-04:00)v  Actual size v

Q Ask Q to build a visual

* Build for me

Describe visual changes in simple language.

Order Date (Month)

Set date granularity to monthly, group by region, and
change chart to a stacked vertical bar chart|

CLOSE BUILD

41



v Sales and Usage

[ad QuickSight

File Edit Data Insert Sheets Objects Filters @ Ask a question about Software Sales @ America/New York (UTC-04:00) v Actual size v
~~ | Bl V#tQ 4|l~TBO 27|08 & 3
8 Data X Sheet1 : +
Dataset 100%
S Sales
| 4 SaaS-Sales_2023 v
YTD sales Sales last quarter Month-over-month Quarterly sales trend
‘ Search Fields Q sales
$300.
Q city Sales for Jun 2023 i
i d by 97.41%
{1 Contact Name (:;';:;ca aay) sy
Q Country $189,948 $81,908 sumsaso -
$44,968.36.
$0.00 L L ) L ) A L L A " L L ) N L )
Q cstmr_nm x°\q x°\q '\“3 1.°\q 16‘0 » \&Q \6‘9 1&\ 1&\ '\“x\ 1‘9\ .'\.°0 1.60 x°0 & x&" 1.\5
# Cust D Iy ¢ oy o ¢ 'y ¢ L4 L\ Ly o ¢ Ly & d 'y '\
ustomer
# Discount
Sales by product Sales by city Product sales by industry
= DistinctCustomersLastYear HOWING TOP 255 IN CITY AND TOP 2 IN SEGMEN
ContactMatcher Segment
= DistinctCustomersThisYear it Finance
Site Analytics . B Premium
ancouver
# Free Trial Markating Suke “e Standard Healtheare
Big Ol Database e,
g w
] Industr Data Smasher ® Toront N
y Alchemy | TRl C?‘!’"" A0, Manufacturing —
= MoM Free Trials g Support ? rates @ © © N I Communications
g Marketing Suite '"?{"‘m{.‘ ® O" . Tech % \
= MoM Free Trials % a OneView Los Afgeles ® , > <
@ "
Saas Connector P. o . Energy "
() Order date ChatBot Plugin — Muc ", [
I'd r lD Saas Connector P. Retail -
G o . Storage .
Q) Product $0.00 $10000K  $20000K  $30000K $400.00K $500.00K i ® > I consumer proaccs AP
= B Transportation
# Profit Sales (Sum) 0
Q Region Usage
& Salec Usage Active customers Trial sign-ups Month-over-month usage Product usage by industry
[ <+ CALCULATED FIELD ] MTD usage sessions MTD MTD
Total Usage Sessions for Jun 2023
— o =2a -~ il




How the NFL uses Generative Al to get instant answers

W QU|ckS|ght Q Player Offense v : mike.band@nfl.com vV
O Reset | Y¢ (DB2) Passing - Multi-Season © Export B Data Saveas =<5 Share [, View L Alerts
Summary Tendencies QB-WR Duos Teammate On/Off
Controls  Passer Name All Min Season 2016 Max Season 2021 Season Type REG Week All Quarter All Team All Opponent All Down & Distance All Field Position All Score Diffex/
Passing - Summary ]
Passer Name TTT Comp Att Yards TD INT Rating Comp %  xComp % CPOE Y/A  AY/A  Total EPA EPA/DB DB QBP QBP % Sack  Sack % Blitz %
Russell Wilson 3.48 165 405 5,744 60 17 110.2 40.7% 30.7% 10.1% 14.2 30.5 262.3 0.65 405 124 30.6% 0 0.0% 36.5%
Matthew Stafford 3.37 122 318 4,649 35 13 105.8 38.4% 32.5% 5.8% 146 30.8 216.3 0.68 318 103 32.4% 0 0.0% 24.5% }
Kirk Cousins 3517 135 336 4,713 49 12 1124 40.2% 33.4% 6.7% 14.0 29.3 215.5 0.64 336 119 35.4% 0 0.0% 29.5%
Patrick Mahomes 3.77 107 273 3,750 43 12 108.1 39.2% 35.7% 3.5% 13.7 30.5 198.4 0.73 273 103 37.7% 0 0.0% 19.4%
Matt Ryan 3.27 134 336 4,646 33 13 104.0 39.9% 35.7% 42% 138 29.4 178.1 0.53 336 124 36.9% 0 0.0% 32.7%
Aaron Rodgers 3.54 125 390 4,546 42 10 102.6 32.1% 32.8% -08% 117 30.1 174.2 0.45 390 86 22.1% 0 0.0% 26.4%
Derek Carr 3.25 108 288 3,980 L] 15 101.9 37.5% 32.7% 48% 138 29.7 169.9 0.59 288 81 28.1% 0 0.0% 30.9%
Tom Brady 3.34 127 357 4,331 36 14 99.6 35.6% 34.3% 1.3% 121 29.8 154.6 0.43 357 133 37.3% 0 0.0% 23.2%
Dak Prescott 3.39 98 265 3,415 32 1 107.3 37.0% 32.1% 48% 129 29.3 152.6 0.58 265 95 35.8% 0 0.0% 34.0%
Drew Brees 3.00 88 203 3,009 25 8 113.5 43.3% 35.8% 7.5% 148 27.4 143.1 0.71 203 49 24.1% 0 0.0% 25.1%
Kyler Murray 3.41 67 152 2,429 19 6 114.0 44.1% 32.8% 11.2% 16.0 29.0 124.0 0.82 152 27 17.8% 0 0.0% 25.7%
Deshaun Watson 3.80 90 217 3,132 29 18 93.8 41.5% 34.5% 7.0% 14.4 30.3 120.9 0.56 217 85 39.2% 0 0.0% 25.3%
Ben Roethlisberger 3.03 105 356 3,801 44 A5 93.6 29.5% 31.2% -1.7% 107 29.9 109.0 0.31 356 107 30.1% 0 0.0% 27.0%
Jameis Winston 3.33 85 280 2,924 34 18 83.7 30.4% 30.6% -0.2% 104 30.9 103.2 0.37 280 96 34.3% 0 0.0% 29.3%
Baker Mayfield 3.64 87 205 2,774 24 12 104.2 42.4% 34.4% 81% 13.5 28.7 97.3 0.47 205 51 24.9% 0 0.0% 32.2%
Philip Rivers 3.10 97 292 3,566 32 31 77.6 33.2% 33.2% -0.0% 122 30.4 87.2 0.30 292 102 34.9% 0 0.0% 23.6%
Alex Smith 311 54 143 2,104 15 4 108.9 37.8% 33.7% 4.1% 14.7 29.3 85.4 0.60 143 50 35.0% 0 0.0% 20.3%
Andrew Luck 3.24 62 135 1,988 17 8 107.3 45.9% 35.1% 10.8% 14.7 27.2 83.5 0.62 135 58 43.0% 0 0.0% 32.6%
Carson Wentz 3.45 96 315 3,416 31 22 76.4 30.5% 30.6% -0.1% 10.8 31.0 79.8 0.25 315 117 37.1% 0
Jared Goff 3.27 78 237 2,736 15 9 829 32.9% 37.2% -4.3% 11.5 28.6 76.7 0.32 237 76 32.1% 0
3.30 3,654 10,893 127,985 1,095 627 88.5 33.5% 32.5% 1.0% 11.7 29.6 3,587.6 0.33 10,893 3,667 33.7% 0
\aws; © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.

(Play video)



Generative Al stack

APPLICATIONS THAT LEVERAGE LLMs AND OTHER FI

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

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

TOOLS TO BUILD WITH LLMs AND OTHER FI

Amazon Bedrock
— & —

Guardrails | Agents | Customization Capabilities

INFRASTRUCTURE FOR FM TRAINING AND INFEREN

U GPUs il'_%}Trainium il'_n%} Inferentia SageMaker

9)

L@ UltraClusters Q=0 EFA @1 EC2 Capacity Blocks Nitro ' Neuron

(

aws
~—
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Bedrock Studio (In Preview)

BUILD GENAI APPLICATIONS FASTER AND MORE SECURELY

|| m
i = O~0O

L. A A
Easy to use Projects based
playground collaboration

Easy access with
corporate SSO



Security - An environment to allow teams
to experiment the Generative Al securely

and safely
Purpose of Scale - Al Center Of Excellence team (build
Gen/Al Sandbox the Al environment, data integration and

training/support)

Empower - Non-Technical and Technical
State staffs for Innovation

Accelerate - high impact use cases
opportunity to production.




Preview : If scaling, Gen/Al Sandbox Application — Landing Page

Welcome to the Sandbox!

Experiment with Al

(%] Playground

. Compare Experiment

" Models

Models Info
Experiment with Al-powered chat, test out functionalities, & compare different models.

Explore Al Solutions

/" Draft AMemo

= Summarize \

Text ‘ \ [
A  Translate ( {

Multi-Chat Playground Chatbot Models

Create Compare how models respond to the Experiment using different models to Experiment using different models to
same prompt automate your everyday tasks automate your everyday tasks

&8 Work spaces

0O Storage

% Embeddings




Generative Al Sandbox Requirements

4 - B e .
Technical Business
O Self-service
0 Use AWS Multi-Accounts Cloud Foundation with
guardrails and budgets O Single Sign-On(SSO)
QO Isolate environment with network boundary O Gen/Al playground
O Use your AD for user access management O User Data Store
O Leverage “Canned” Gen/Al applications to Al O Historical Prompts
Sandbox where is possible
Q Apply guardrails to large language models
O Usage reports
0 Multi-Languages support
\ % N

aws
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Call to action:

Close the loop between business and technology
Select your use case and champion

Connect with us at the Ask the Experts Table

Learn more at

© 2024, Amazon Web Services, Inc. or its affiliates.
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Thank you!

s MEREDERVYELE

© 2024, Amazon Web Services, Inc. or its affiliates.

Please complete the
session survey!

EI""“ )
=
'F-'-.-l -

Data and analytics track
Al/ML for Data and Analytics

50


mailto:hdaws@amazon.com

