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Employees spend 20% of their

time looking for information
—McKinsey

44% of the time, they
cannot find the information
they need to do their job

—IDC




Key challenges

Low accuracy

« 80% of data is unstructured

Keyword engines

Complexity
« Scattered data silos
Difficult to set up

Extensive manual maintenance

Impacts

Lower employee productivity

Increased risk & liability

Duplication of work

Created a negative customer experience



Our mission at AWS

Put machine learning in the
hands of every developer



Amazon Kendra

HIGHLY ACCURATE AND EASY-TO-USE INTELLIGENT SEARCH SERVICE POWERED BY MACHINE LEARNING

y

DO e % T B

-
Natural NLU and Machine Domain expertise Continuous Native Simple API
language queries Learning core improvement connectors and console

experiences
code samples

Intuitively search unstructured data using natural language search



The AWS ML Stack

BROADEST AND MOST COMPLETE SET OF MACHINE LEARNING CAPABILITIES

Al SERVICES
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AWS Machine Learning Services for Search

AMAZON PROVIDES CUSTOMERS WITH CHOICE WHEN IMPLEMENTING

INTELLIGENT SEARCH SOLUTIONS FOR THEIR BUSINESS

/)
\ Amazon Kendra

fgﬁ} Amazon SageMaker

Makes it quick and easy for developers
and builders to implement Al and improve
business outcomes

No ML experience required
Fully managed and pre-trained

Al service that automates adding
intelligence to your applications

Build, train, and deploy your own
ML models quickly using a visual IDE

All tools required for ML in a single service

Prebuilt models, algorithms,
and solutions plus AutoML

Fully managed for scalability, performance,
and cost-effectiveness




Quickly and easily finding accurate information

AMAZON KENDRA

EASY TO FIND WHAT YOU ARE LOOKING FOR SIMPLE AND QUICKTO SETUP —

LD s D T O

Natural NLU and Machine Domain expertise Continuous Native Simple API
language queries Learning core improvement connectors and console
experiences

code samples

y

Low Accuracy Complexity



Amazon Kendra

NATURAL LANGUAGE QUERIES

what are less common COVID-19 symptoms ?

Best match

Optimal Control Measures to Combat COVID19 Spread in Sri Lanka: A Mathematical ModelConsidering the Heterogeneity of Cases

Natural
language queries

Common symptoms of COVID 19 disease have been fever, cough and fatigue There are some less common symptoms including sputum production, headache, hemophiliacs, and
diarrhea [3] . According to WHO, COVID 19 has spread for more than 210 countries ana inaepenaent territories Wnite itaty, Spain, Unitea States and iran are tne naraest nit aparc rrom
China where the disease is known to be emerged but now significantly controlled and stable. In numbers, currently more than 30 million people have been infected while there are 200

000 reported deaths worldwide [4] .

¥ More suggested answers (2)

Natural language
queries

Long-Term Neurological Threats of COVID-19: A Call to Update the Thinking About the Outcomes of the Coronavirus Pandemic

“Where is the IT
support desk in
Kumo?” = “1st floor”

\While the mnct camman cumntame of COVIN.19 at the ancat af iliness include fever, fatigue, dry cough, myalgia, and dyspnea, other less common symptoms are
headache, abdominal pain, diarrhea, nausea, and vomiting (10) | Furthermore, it's been recently reported that most patients also complain of impairment of both
OLIdCLOry and gustdlory percepuoi (1 1) and uiose are being considered early markers of COVID-19 infection. Though there is longstanding evidence that human
coronaviruses, such as SARS-CoV-2, can spread to the brain from the respiratory tract (5, 12, 13), the occurrence of gastrointestinal symptoms

Keyword queries

“Health benefits” or
“parking allowance”




Amazon Kendra Wher sttt suppor s ik

NLU AND ML CORE

1st floor

... our IT help desk, deskside, which are located all around our buildings and open for support at most
hours. The one in Kumo is on the 1st floor and is open from 12:30 to 5 p.m. daily.

N

Natural NLU and Machine
language Queries Learning core

What are the IT support hours in Dopler?

Where can | get IT help Seattle campus?

Better answers

Reading
Comprehension

1-10 of 486 Recommended documents Sort: Relevancy w

FAQ matChing . ...this is how we're doing it. Access controls Access to this host is governed by the permissions associated with
the AWS-SUPPORT-KUMO hostclass. Permissions to the aws-support-kumo group... (More)

Document ranking (" ]

helpful to developers working on the platform. Follow this guide setup SC_SAPI_CMS to setup the whole
kumo-owned casemangement workflow on your desktop to expedite... (More)

PDF | https://w.amazon.com/bin/view/TWHDKKTS.pdf




Amazon Kendra

DOMAIN EXPERTISE

what is the production increase in lithium carbonate?

1-6 of 6 results

I

Natural NLU and Machine Domain expertise

. . Can Tesla Really Produce A $25,000 Self-Driving Electric Car?

language QUEI"IES Learnlng core

It's just like widely available.” Related: The World's Most Expensive Crudes Get Expensive Again
There are 63kgs of lithium carbonate in a Tesla 70kWh battery. So that’s 18.9 million tonnes if
everyone wants to trade in their clunker for a Model Y. Global lithium carbonate equivalent
production last year was 365,000 tonnes, an increase of 32% from the year before. Just 32%?
Clearly, the lithium mining industry simply hasn't even been trying. Salting away Musk solves
Optimized for 14 difficult problems from a “first principle standpoint” which he frequently referred to on stage.

major domains

https://s3.us-west-2.amazonaws.com/.../Can Tesla Really Produce A...?

IT, FINANCIAL
SERVICES, Insurance,
Pharma, INDUSTRIAL,
Energy, Legal, Media

and Entertainment,
Travel and Hospitality,
Health, HR, News,
Telecommunications,
and Automotive

What are Amazon Kendra suggested answers? Info




Amazon Kendra

INCREMENTAL LEARNING

COMING SOON!

- Egﬂ% @@

Natural NLU and Machine Continuous
language Queries Learning core Improvement

how much amazon refund for postage?

1-10 of about 3,100 results

Amazon.com Help: About Our Returns Policies

up to $20

Amazon will automatically refund up to $20 for return postage costs on receipt of the item. If your return postage costs
exceed $20, you may contact our Customer Service Center to request a refund of the remaining postage cost. If you
return a defective, damaged or incorrect item, youd??ll be refunded the full postage cost, as well as your Import Fees
Deposit, once your return is processed. Amazon Alexa Voice Shopping Non-digital products purchased using Alexa are
eligible for free returns. To return a product purchased using Alexa, process your return as normal in the Returns Center.

https://s3.us-east-1.amazonaws.com/amazon-service.../201819200.html @

Amazon Kendra
improves
automatically
over time

What are Amazon Kendra suggested answers? Info

Sort: | Relevance ¥

Amazon.com Help: About Our Returns Policies

Captures click-
through and user
feedback

...Customer Service Center to request a refund of the remaining postage cost. If you return a defective, damaged or
incorrect item, youa??ll be refunded the full postage cost, as well as your Import Fees Deposit, once your return is
processed. Amazon Alexa Voice Shopping Non-digital...

Domain expertise

ast-1.amazonaws.com/amazon-service.../201819200.html @

Retrains models
periodically



Fine-tune accuracy
of Amazon Kendra
with relevance tuning

Prioritize your data
 Authoritative data sources
- Document freshness
 Authors or departments

- Upvotes and popularity

- Fine-tune Amazon Kendra’'s
accuracy




Boosting results

Boost text, date an numeric field types on a
1-10 scale to increase their searchability.

Numeric

title

author

description

category

tags

body_text

» data_source Multi: 5,1,1...

Data source boost
Boost relevance of individual data sources...

marketing-documentation
C
Source: sharepoint ID: 38937487343

wiki-hr
Source: S3 ID: 38937487343

legal-documentation

Data sources

Relevance tuning

Boost text, date an numeric field types on a
1-10 scale to increase their searchability.

» like_count Boost: 10

Numeric boost
searchability b

numbers ir

© Ascending
Descending

View/like counts

Relevance tuning

Boost text, date an numeric field types on a
1-10 scale to increase their searchability.

Numeric

v creation_date Boost: 5

Freshness boost

A€ $rachn & & tarm Adas
Boost fre ess Oof creation_date neld

¥ Additional boosting

Sensitivity range

Document freshness




Amazon Kendra

NATIVE CONNECTORS

Select connector type for your data source .«

Amazon RDS Amazon S3 OneDrive
(oo)— ~ -
BS o>
K N

I

Natural NLU and MaChine Native Add connector Add connector Add connector
language Queries Learning core connectors

Salesforce Online ServiceNow Online SharePoint Online

servicenow *
The most popular

and counting 5 steps
Add connector ‘ Add connector Add connector
e.g., S3, file systems
[:(:)} (SMB), Web crawler,
Databases, SharePoint

Add credentials, point
and shoot

Domain expertise Continuous
improvement




Quickly and easily find accurate information

Increase employee productivity

by equipping employees with the data they need to do their jobs (e.g., HR, Ops)

— Accelerate research and development
by finding relevant information in highly technical research and engineering documents

by easily finding answers to questions on websites, in call centers and via chatbots

%El Enhance customer experiences
(without bot training)

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

lal Easily build more intelligent applications
m— enhancing applications with a semantic search engine for content management



Customer spotlight

AMAZON KENDRA AND WSJ TALK2020
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The beginning: Talk2020 for re

BACKGROUND

Internal tool made from reporter need

Idea was generated from the Wall Street Journal's DC
Bureau so they can perform research for analytical stories.
It started with an internal developer and then became a
partnership with our newsroom’s R&D team.

Experience tailored for Power Users

It was just controls and an empty Ul, utilized an internal
design system for quick delivery but with minimal UX.

Laid the groundwork

Went through a lot of development phases from a
simple Django-powered app to something more robust
and real-time with internally developed ML models.

Talk 2020

Filter by search term.

Use exact term match.

Space: all terms must appear in

quote.

Minus: quote must not contain this

term.

Quotation marks: quote contains

terms in exact order.

Parentheses: group logical
operators.

Include short video clips.

Run search query.

Reset

Filter by transcript title.

Filter by event type.

Filter by candidate.

Filter by earliest date.

Filter by latest date.

Filter by minimum word count.

Talk 2020

Filter by search term.
immigration
Use exact term match.

Space: all terms must appear in
quote.

Minus: quote must not contain this
term.

Quotation marks: quote contains
terms in exact order.

Parentheses: group logical
operators.

Include short video clips.

Run search query.

Reset

Filter by transcript title.
Filter by event type.
Filter by candidate.
Filter by earliest date.

Filter by latest date.

Filter by minimum word count.

porters

L-:Sort: newest first Showing 10 of 5631 transcript(s).

MARCH 24, 2020

REMARKS

It Comes As Cases Of Covid-19 Are More Than 50,000 In The U.S., 600 People Have Died; The House Close To
Having A Coronavirus Stimulus Deal, And The Democrats Are Now Changing Course After Being Called Out;

About Misinformation

Donald Trump

deborah fema easter the army corps of engineers tony los angeles new york new york harbor ‘manufacturing sector airline industry dow
energy independence unemployment insurance nor cuomo task force the national guard record number  secretary mnuchin
immigration system ' mitch

¢ « We should never be reliant on a foreign country for the means of our own survival. | think we've learned a lot. We've
learned a lot. This crisis has underscored just how critical it is to have strong borders and a robust manufacturing sector. For
three years, we've embarked on a great national project to secure our immigration system and bring back our manufacturing
jobs. We brought back many jobs, records numbers of -- record numbers of jobs. »

MARCH 24, 2020



The Challenge: Take it public

BACKGROUND

THE WALL STREET JOURNAL.

TALK 2€20

What the Candidates Have Said About

Can it answer a user’s need? the Issues: Explore the Transcripts
We know that readers want facts, and that they want =
to be able to quickly identify and share them.

What has Donald Trump said about China?

What has Joe Biden said about climate change?

Search vs. browse
Allow users to observe a general topic or candidate

THE WALL STREET JOURNAL.

TALK 2&20

stances as well as utilizing direct search. The Candidates on Social Issues

SORTBY OCTOBER 2020 Bissues.
Can we make smart search scale? Y@ mmoni
Making sure that a free product released T ‘ et € e
to the public wouldn't incur performance . — e
problems was a big concentration.

° ° Donald Trump

Make it part of the WSJ universe
Search and reader-driven utility as an T
entry way to other WSJ content. FILTER BY KEYWORD

() Donald Trump — Oct. 12,2020




Architecting
a tool to move
with the news

LESSONS LEARNED

Real-Time Ingestion Pipeline

Transcripts are coming in on a constant basis,
building for reqular ETL and ingestion into
Amazon Kendra was essential.

Configurable/flexible lists of
candidates/topics
We built to be able to easily add entire

candidates or topics into the tool and run data
ingestion quickly.

Data caching for search performance

We kept searches cached for approx. an hour
for repeat queries, but still had them update
regularly as new documents came in.

Frontend Services Layer Data Cache Data Layer Ingestion layer
Quotes Redis
ElastiCache
to be replaced .
v with Dax Enriched Quotes
‘ > & Transcripts
= > 5

Search

Search
Lambda

/search API
Gateway

Quotes

Amazon Kendra

DynamoDB
stream
lambda

SageMaker
(topic tagging)
Enriched Quotes

& Transcripts

Metadata
Candidates/Topics

<&

=

Candidates

Topics
/topics API Topics Config
Gateway Lambda
Quotes .
) Candidates
/candidates API Candidates Config
Gateway Lambda

Quotes

\4

=

Transcripts

transcript ID

DynamoDB
Stores

Candidates

/transcripts API Transcripts

Lambda

Quotes

quote ID

\ 4

Topics
Static

Transcripts

Lambda

Gateway

\ 4

AWS Batch

»

Quotes Enricher

i (keyphrase extraction)
Ingestion Failed yp
event

Event failed
n times

Event Dead Letter
Queue Queue

Raw Events Raw Events
Firehose Bucket

Events
Notification

Raw Events
Queue

Storage
Lambda

Streams
Listener

I
e

Snapshot ID
One time query setup

U

U

U

CloudWatch Logs for info, error

Each component write to their respective CloudWatch group

Amazon

CloudWatch




Defining quality in our quotes

LESSONS LEARNED

Beyond keywords, the team
identified more characteristics
that helped us qualify results

=

Boost vector 1:is it a full quote?

We wanted to make sure that the quotes
themselves contained as much of the full
thought or stance as possible, instead of
half transcribed crosstalk.

WALLACE: IIdidn't ask sir, you're

TRUMP: Chris, that was the worst part

WALLACE: debating him, not me

TRUMP: of Obama

WALLACE: Let me ask my question.




Defining quality in our quotes

LESSONS LEARNED

Beyond keywords, the team
identified more characteristics
that helped us qualify results

Boost vector 2: is it timely?
Original?
We played with several date ranges for

de-duplication efforts to make sure we
didn't clog the results.

ROMANS: President Trump bringing up his son, Barron, by name during that
rally while attacking presidential candidate Elizabeth Warren.

KRISTEN WELKER : The White

most shameful political episod

impeachment abuse of power

his part, the President tweetin TRyMP: Pocahontas goes to the middle of Central Park or she’s in Manhattan.
2 29020 vallvrino crv ot < , ;
be his 2020 rallying cry, the sti v, got me. And, people, I mean, I would I would have Barron go into Central

they're not after me, they'reat pak and he would get a crowd just as large.

hours on stage, the longest spe

invoking his thirteen-year-old son to slam Elizabeth Warren.

PRESIDENT DONALD TRUMP : Pocahontas goes to the middle of Central Park
or whatever park, she’s in Manhattan, you got me. And people, I mean, I could
have I could have Barron Trump go into Central Park and he’d get a crowd that

would be just as good. He's thirteen. He'd get a bigger crowd.




Defining quality in our quotes

LESSONS LEARNED

Beyond keywords, the team THE VAL TR

identified more characteristics
that helped us qualify results

1l

Boost Vector 3: is it part of a full
speech or appearance?
Transcripts that contained higher

percentages of candidate quotes helped
narrow down media appearances.




Taxonomy for Search & Browse

LESSONS LEARNED

2017-2020 view
Developing categories that Poputarty Rank

Subtopic Relevance Importance Topic

within Highlevel
speak the user’s language

The great corpus provided by Factiva
had their own taxonomy applied to the
documents; but we had to take an
archival service and put it in the
language of the casual user.

Black Lives Matter
Work-Life Balance
Workers Pay

Corporate Mega Mergers
Capital Gains Tax

Small Business Lending

Accldents/Man-Made Disasters

Natural Disasters/Catastrophes

Geological Disasters

Building Fires/Explosions/Collapses

Famine
Coronavirus/Covid-19

Corporate Subsidies
Torture

Corruption

Gangs

Criminal Justice Reform
Fraud

Racism

Safe Spaces

Religious Discrimination
Discrimination

Age Discrimination

Pandemic

HIN1 Flu/Influenza
Animal Influenza
Outbreaks/Epidemics
Alds/Hiv

Impeachment

Congressional Term Limits

0.295
0.266
0.289
0.292
0.312
0.355
0.295

0.284
0.264
0.252
0.265
0.277

1.000
0.106
0.098
0.076
0.074
0.072
0.287

0.235
0.132
0.128
0.109
0.500
1.000

['protester', 'violent anti - police hostility', 'civil right
movement', 'racial justice', 'antifa’, 'black caucus')

#N/A

['wage', 'bonus pay', 'american workers', 'payroll']
['general motors')

['‘capital tax']

['small business loan', 'loan’, 'sba']

['unrelated accident', 'natural disaster', 'fault']
['natural disaster', 'major emergency disaster
declaration', 'fema']

#N/A

['building']

[‘hunger']

['contagious virus', 'disease’, 'new cure')

['private company']

['waterboarding', 'enhanced interrogation', 'guantanamo
bay']

['corruption’, 'corrupt broken political establishment',
'‘biden', 'people’, 'vice presidentbiden’, 'ukraine')

['gang', 'ms-13 gang member', 'horrible gang', 'ms-13']

[‘criminal justice reform’, 'juvenile justice', 'crime’, 'law
enforcement')

['fraud’, 'fraudulent crime’, 'scam']
#N/A

#N/A

['discriminatory policy', 'religious freedom', 'muslim ban']
['discrimination’, 'Igbtg issue']

['age']

['pandemic', 'outbreak’, 'ebola’, 'infectious disease’,
'quarantine’, 'cdc people']

['swine flu', 'bad flu', 'bad pandemic', 'vaccine', 'peop
['flu', 'flu season’, 'bad pandemic']

#N/A

['aids epidemic', 'aids’, 'disease')

['impeach trump', 'impeachment nonsense’', 'president’,
'mueller', 'people’, 'democrats')

[‘congress people’, 'senate’, 'democrats’, 'nancy pelosi']



The outcomes

RESULTS AND LESSONS LEARNED

Non-subscriber Traffic

How did they use it?

1) WHEN

A decent second-screen experience during the debates,
but the traffic really surged the morning after the first
debate, when most of the analysis was published.

Other, more straight-forward debates
let this shine as a second screen, so perhaps
the chaotic nature of the first one.

Next-day users were also more
likely to do more searches.

Presidential VP Debate Town Halls Presidential
Debate 1 Debate 2



The outcomes

RESULTS AND LESSONS LEARNED

How did they use it?

2) WHICH PATH DID THEY CHOOSE?

Of the users that landed on our search tools,
70% did by direct search, 30% did by browsing
by candidate or topic.

This was a bit by design: the first whole page load was
the “Ask” button and associated features. We may seek
to better balance these features out in the future.

THE WALL STREET JOURNAL

TALK 2©20

What the Candidates Have Said About
the Issues: Explore the Transcripts

Ask a question using our beta tool.

Tip: Using quote marks, e.g. "health care,” can improve resuits
What has Donald Trump said about China?

What has Joe Biden said about climate change?

Or, browse candidates and issues.

NAVIGATEBY CANDIDATE

(D oorsiaTrump
‘) Mike Pence

NAVIGATEBY ISSUE




The outcomes

RESULTS AND LESSONS LEARNED

How did they use it?

3) WHAT DID THEY SEARCH FOR?
Users performed almost 15,000
different kinds of queries.

The main natural-language queries that were
entered were based on the sample questions.

Still a mix of single keyword/keyphrase queries,
generally pegged to the debate. Keywords were
generally topic-based

J



The next steps: Where do we go from here?

RESULTS AND LESSONS LEARNED

Where do we see potential?

1) MORE USE CASES
As we have now built a knowledge base-type application for WSJ readers based on natural language
query technology, there have been a lot of other potential uses that could be worth exploring.

2) WHERE WE WANT TO IMPROVE
There are some things we know we would like to go back and improve if this were to be the kind of tool
we would do separate flavors for.

a) Better keyphrase detection vs. keyphrases

b) More direct control over how deep of a pool of results to return to the person performing the search
(vs. the current top 100)

c) Better tools for raw data analysis and preparation



Call to action

Amazon Kendra Home Page:

https://aws.amazon.com/kendra/

Amazon Kendra Blogs:

https://aws.amazon.com/blogs/machine-learning/cateqgory/artificial-intelligence/amazon-kendra/

eGuides to help business case development & getting started with Amazon Kendra POC:
https://pages.awscloud.com/NAMER-devadopt-DL-Amazon-Kendra-eBook-7-Reasons-Why-2020-learn.html

https://pages.awscloud.com/NAMER-devadopt-DL-Amazon-Kendra-eBook-how-to-build-a-POC-2020-learn.html



https://aws.amazon.com/kendra/
https://aws.amazon.com/blogs/machine-learning/category/artificial-intelligence/amazon-kendra/
https://pages.awscloud.com/NAMER-devadopt-DL-Amazon-Kendra-eBook-7-Reasons-Why-2020-learn.html
https://pages.awscloud.com/NAMER-devadopt-DL-Amazon-Kendra-eBook-how-to-build-a-POC-2020-learn.html

Thank you!

Ramin Beheshti Sheri Moran
Chief Product & Technology Officer Principal Solutions Architect
Dow Jones AWS
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Please complete
the session survey
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