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Personalization offers material business benefits

Everybody's tastes, preferences, and needs are different
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)
Help customers discover products and services they need
Ny

_E Improve customer engagement with your website, app, and content

|

Increase conversion — purchases, subscriptions, app downloads,
movie & music streams

Increase revenue for your business
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istory of personalization at Amazon

First personalized experience on Amazon.com

Feature launched & patent filed in 1998

Customers who bought items in your Shopping Cart also bought:
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Mathematics for 3D Game Al Game Programining Wisdom
Programming & Computer Graphics Game Programming Gems 2 by  (with CD-ROM) by Steve Rabin
by Eric Lengyel Mark DelLoura (Editor) (Editor)
Our Price: $49.95 Our Price: $62.95 Our Price: $69.95
7 used from $37.76 6 used from $52.35 7 used from $52.20

Add to cart @ Add to cart @ Add to cart

Early features such as “Customers who bought this also bought ...” loved by all
Early investment in personalization to make shopping easy

Over two decades of research in personalization techniques



Our learnings on personalization
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Rule-based strategies are
not effective and are
effort-intensive to
maintain

Machine learning (ML)-based techniques perform well but need to solve multiple hard

problems to do so
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Real-time Avoid a bias for One single ML algorithm isnota  Building accurate and effective
recommendations recommending good fit for all personalization personalization models requires
and handling popular items use cases ML experts

Coldstart scenarios
(new user/new item)






Amazon
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Personalization using the same ML
technology as at Amazon.com; no ML
experience needed



Amazon Personalize

Based on the technology that powers personalization at Amazon

User events/

TN
interactions }
(views, signups, \ S
conversions, etc.)
Iltem metadata [ =
(details of articles, [=——— ——— LI\A

products, videos, etc). [ m— Customized
personalization

API
User metadata gg Amazon Personalize

(age, location, etc.)



Amazon Personalize

Behind the scenes
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Fully managed by Amazon Personalize






Amazon Personalize solves foundational
personalization use cases

User personalization

Q shows we think you'll like
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Similar items

Customers who viewed this item also viewed

Nourison Celestial Modern
Abstract Area Rug, 67" x
97" (7x10), Sealife
Multicolor Grey

7 543

$192.87 vprime

nuLOOM Traditional

Waterfall Vintage Abstract

Area Rug, 6' 7" x 9', Blue
7

$135.99 vprime

Nourison Celestial Modern

Abstract Area Rug, 5'3" x

7'3" (5x7), Sealife Y

Multicolor Grey $74.89 vprime
17 543

$98.87 vprime

Nourison Celestial Modern
Abstract Area Rug, 7'10" x
10'6" (8x11), Sealife
Multicolor Grey

7 543
$250.87 vprime

Personalized ranking

Recommended for You in Classics

ADAM SMITH

Nations

KSON

The Wealth of

Viktor . Frankl

Livet maste ha
mening



Setting up Amazon Personalize

Easy three step process

Overview

®

Upload datasets

Datasets are required to create solutions, which are
then used to generate recommendations.

View datasets

Install event ingestion SDK

The event ingestion SDK allows you to track user
events in your application and feed them to your
solutions.

View APIs

Create solutions

Solutions help you generate recommendations.
They consist of custom models trained on your
datasets along with the underlying infrastructure
required to generate recommendations.

| View solutions |

| Create solution ‘

Launch campaigns

Campaigns allow your application to get
recommendations from your solution version. They
also provide you with analytics on the solution's
usage.

| View campaigns |

Create new campaign

Create batch inference jobs

Batch inference jobs allow your application to get
batch recommendations from your solution
version.

R coereeies

|

Data Ingestion

|

Training

|

Inference



User personalization

When to use; How to use:
- Landing pages
e (Cart recommendations

- Email promotions (often
preprocessed)

 Detail pages in addition to
similar items

Results = List of getRecommendations
itemIDs (campaignArn, userlD)

\4




User personalization with sequence models

The evolution of historical interest and disinterest is a good indicator of future preferences

Other
information

(recurrent neural network)
L = > 00—
VA VA YV

Rec score = [user

eames v embeding]
> [item embedding]

P

(Order and timing matter)

v Assigns more attention to recent events

v Real-time interactive responses



Cold item personalization

- Use for recommending relevant newly added items to users; special
case of user personalization

« Personalized recommendations for new items
« Use via HRNN-Coldstart recipe
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Similar items

When to use: How to use:

- Item detail page — multiple
variants possible with different
events (users who purchased X
also purchased Ys; users who
clicked X also clicked on Ys)

« Up- sell recommendations (SIMS
+ business rules)

Results = List of getRecommendations
itemIDs (campaignArn, itemID)

\4




Similar items recommendations using item-item
collaborative filtering

@
- Ak

SIMILAE TTea

v An item is similar to another if they were interacted by same users
v Scalable; only needs interaction data to calculate similarity
v Customers can choose the popularity vs. correlation trade-off



Personalized reranking

When to use; How to use:

« (Category-based
recommendations

« Recommendations under
business constraints (e.g.,
recommend only from free-to-
watch movies)

getPersonalizedRanking
(campaignArn, userlD,
list of itemIDs)

Results = List of
reranked itemIDs

\4






Voodoo



\Voodoo

The number one gaming company

worldwide with the most downloads
on the App Store

3 billion downloads since 2018

#1 . Google

#2 |/ Voodoo

#10 Instagram

#14 Uber Uber

#15 . EA

#17 Netflix

#36 (& King
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Scale




Scale Repeat the success




Voodoo



Iterate fast > Fail & always learn > Scale
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How it works

The real life

Robin Mizreh
Tech Lead @Voodoo



Cross promotion



Cross promotion

- Promote our games in our games

« Leverage our user base



Cross promotion

- Promote our games in our games

« Leverage our user base

Hyper Casual Market

® Others
® Voodoo




Data challenges

- World of competition
« Massive scale & High availability

- TB of data to process on a daily basis



Amazon Sagemaker

« Flexible

« Scalable

- Managed solution



Real time prediction

Real time bid prediction
More than 100M daily calls to our Sagemaker endpoints

Billions of daily inferences



Non-gaming apps



Non-gaming apps

Business diversification
Bootstrapping app very quickly
Iterate until find the perfect match

Need of recommendation day 1



Amazon Personalize

- Easy to use

- Very fast to set up

- Many use cases handled out of the box



Machine learning in few steps

 Collects events from your apps
+ Create your dataset
- Prepare your endpoint (Upload/train/deploy)

- Call Amazon Personalize endpoint for inferences



Our stack: Data collection




Our stack: Data collection




Our stack: Data collection




Our stack: Data collection




Our stack: Data transformation

Amazon S3 - Data Lake

o




Our stack: Data transformation

A{ Apache Airflow

Amazon S3 - Data Lake

o




Our stack: Data transformation

“ Apache Airflow

Amazon S3 - Data Lake




Our stack: Data transformation

“ Apache Airflow

Amazon S3 - Data Lake




Our stack: Amazon Personalize part



Our stack: Amazon

Personalize part




Our stack: Amazon

Personalize part




Our stack: Amazon

Personalize part

Apache Airflow
. EKS - Kube Cluster

|

Ask for inferences




Benefits

- Global improvement of retention

- Enable to create dozen of new features every month

« Fast iteration



Take away

Early customer allow us to work directly with AWS
 Always choose the technology suiting the best your use cases

Data is the key



Take away: Machine Learning process

The Machine Learning process

Re-training

ML problem framing Data Collection

|

Data Integration

Machine Learning
algorithms are l —L
ot enouch Data Preparation & Feature Engineering Monitoring &

You need a complete
platform with storag:
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l Maodel Training &
Parameter Tuning
- Predictions
Data Visualization &
Analysis l

Model Evaluation
Model Deployment

Not to mention securit
high availability and
scalabilitv!

Augmentation

Feature

re Business
Goals met?




Business Problem

ML problem framing

Machine Learning
algorithms are

You need a complete
platform with storag:

Not to mention securit

hl:j availability and
scalability!

Take away: Machine Learning process

The Machine Learning process
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Data Collection

|

Data Integration

l

Data Preparation &
Cleaning

Data Visualization &

Analysis

Augmentation

Feature

Re-training

Monitoring &

Feature Engineering
Debugging

|

Maodel Training &
Parameter Tuning

l

Model Evaluation

L

re Business
Goals met?

- Predictions

Model Deployment




Voodoo

Thanks!









Coursera reaches more than 44M global learners

Source: Coursera data, September 2019



2,000+ businesses have hired Coursera in 3 years
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Coursera partners with governments worldwide

CREpg— -I(,

Singapore Egypt India Pakistan
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Colombia Kazakhstan United States Philippines Australia



170 top universities offer courses on Coursera

Welcoming Coursera’s
newest partner

IIM Calcutta
How can Coursera segge the other 99% of the

20,000 univers@'if’i‘?es in the world?

Upcoming MasterTrack Certificates:
Management Science

Supply Chain Analytics




World-renowned faculty

Diana Bilimoria
Chair & Professor
Case Western Reserve
University

Martin Odersky
Founder of the Scala
Programming Language

Hayden Noel
Assistant Clinical Professor
University of Illinois

Cheri Alexander
Chief Innovation Officer,
Michigan Ross, former CLO,
General Motors

Andrew Ng
Coursera Co-Founder
Chief Scientist, Baidu
Founder, deeplearning.ai

Timothy Geithner
Former US Secretary of the
Treasury

Robert Shiller

Professor of Economics
Yale University



What changed in 20197

Rapid Machine Learning Development

2018: Senior Data Scientist - 3 months
2019: Intern - 1 week (using Amazon)



Business/systems challenges

1. Recs for 40 Million members

2. Recs for 4 Million Unique Visitors/Day
5. Leverage 100 M+ events

4. Personalized Recs in Real-time

5. Scalable / HA Solution



Goal: Better course recommendations

Browse > DataScience > Machine Learning

Enroll for Free
Started Nov 11

2,632,122 already enrolled!



Amazon

Personalize SIMS recommendations

People interested in this course also viewed
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Deep Learning Applied Data Science with Machine Learning Neural Networks and Deep

deeplearning.ai

5 COURSES

Python University of Washington Learning

University of Michigan deeplearning.ai

5 COURSES 4 COURSES 1 COURSE




Amazon has some experience...

Iwo Decades of Recommender
Systems at Amazon.com

Amazon is well-known for personalization and recommendations, which help
customers discover items they might otherwise not have found. In this update

to our original article, we discuss some of the changes as Amazon has grown.

or two decades now,! Amazon. recommendations, as well as desirable
com has been building a store for properties such as updating immediatel




Architecture

Amazon
S3 bucket

- ltem Views Baseline
gf Recs

Amazon Redshift

coO—— u=

V-
©)

Amazon
Personalize

A/B Test
Framework



Model retraining script

if __name__ == "__main__":
retrain = Retrain("config-meta.yml")
retrain. import_dataset("USERS")
retrain. import_dataset("ITEMS")
retrain. import_dataset (" INTERACTIONS")

# Train model

solution_version_arn = retrain.start_training()
retrain.wait_training(solution_version_arn)
solution_version = retrain.get_latest_model()

# Check model
model_metrics = retrain.get_model_metrics(solution_version["solutionVersionArn"])
logging. info(json.dumps(model_metrics, =2))

# Deploy model
retrain.update_campaign(solution_version["solutionVersionArn'"])
retrain.wait_campaign()



Long-tail issue for SIMS recipe

Distribution of Events

Zero or few recommendations

for rare items

Solution: Change default values:
min_cointeraction_count = 3

min_item_interaction_
count_percentile = 0.01

1000 1500 2000 2500 3000




Results of Amazon Personalize (SIMS)

Rapid Development & Deployment
- Train: 20x faster
- Total: 3 days development

Automatically Scales

Revenue increased (A/B tested)



Next: HRNN-Metadata recipe

User Iltem

Language ru Language Russian
Country RU

Region MOW

Domain data-science

Sub-domain data-analysis
Device iPhone

Interactions

User, item, timestamp

2996376, gCCEeiZdgbRDGBSdg,1556241493




Recommendations: Russian browser

People interested in this course also viewed

JInHenHble Mogenu ¢ NccneposaHue
OUNCKPETHbIMU NMPeanKTopamMu JInHenHasga perpeccus CTaTUCTUYECKM... [Tonck CTPYKTYpbl B AaHHbIX

Saint Petersburg State University Saint Petersburg State University Novosibirsk State University Moscow Institute of Physics and

Technology

1 COURSE 1 COURSE
1 COURSE 1 COURSE
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Get started on Amazon Personalize today

To get started, visit:

https://aws.amazon.com/personalize/

https://github.com/aws-samples/amazon-personalize-samples

OR
Work with an AWS partner


https://aws.amazon.com/personalize/
https://github.com/aws-samples/amazon-personalize-samples

Partners with capabilities in Amazon Personalize

Five Talent N/ - ( E@ TensorioT  Intellify

scale

softserve = auantiph slalom

CAMBRIDGE

@ /:/TECHNOLOGY

/
Sj'I'ECH 1 CD

1Strategy bluepi

@3> CloudHesive Capgemini @
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Learn ML with AWS Training and Certification

The same training that our own developers use, now available on demand

Role-based ML learning paths for developers, data scientists, data
\ﬁ’ platform engineers, and business decision makers

‘:__ D’ 70+ free digital ML courses from AWS experts let you learn from
| = === real-world challenges tackled at AWS

Validate expertise with the
AWS Certified Machine Learning - Specialty exam

adAWS training and

© 2019, Amazon Web Services, Inc. or its affiliates. All rights reserved. ~ >) certification



Thank you!
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