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Netflix by the Numbers...
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Evolution of Netflix

DVD service Streaming service Originals Going Global
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Evolution of Machine Learning @ Netflix (2000

Other Movies You Might Enjoy

Amelie

Eiken has been added to

¥ Tu Mama Tambien your Queue at position 2.

This movie is available now,

Move To Top Of My Queue |

= Continue Browsing Visityour Queus =

HERER

® Not Interested

p & &

© Not Interested

Guys and Balls Mostly Martha Only Human Russian Dolls

=

Rissig fires
Y T

W R

1 Nat Intarastad = Not Interested

Click to rate the movie "Hated It"

Ty W R

&) Not Interested & Not Interested
Click to rate the movie "Didn't Like It*

A RA A *® WA

& Not Intarestad (51 Nt Interested
Click to rate the movie "Liked It"

¥ U7 L7 7 *® % *

5 Not Interestad B4 Mot Intaractar]
Click to rate the movie "Really Liked It"

.—"\?

& Not Interestar - r
Click to rate the movie "Loved It"

e &

PN ——

- - - " Welcome aily
© Mot Interested © Not Interested ® Mot Interested movielens Yau
heiping you find the right movies You've rated 28 movis.
Voure the 20th visitor in the past hocr.
Your DVD Queue Wome | Find Movies | Discussion Forums | Prelerences | Help
Shortcuts | Search Thers ave 366 movies matching your search:
Vinies wih gerees matehog AN of - Erienes
AtHome: B
: Basic Search You've sorted by: Prediction or Rating
Tide: Shaw Printer-Friendly Page | Daweload Results | Pes
dife Sar Kathig Stivpe) Cime  [=] | 20005 [ Taga Related to Your Search: R (85), comic boak (49), murder (47), crime (
1: Doctor Who:End of Time:Parts 1 & 2: Disc 1 01/09/14 Domain: o =
b2 8 8 4] : | llmowes Page 10f8 1z 3
Tg:
2. The Big Bang Theory: Season 1: Disc 3 01/09/14
****‘ Use selected buddies! Prediction Your Movie
exciude your ratings orRatings  Rating Information
e HAHHY [ notseea [+] Dark Knight, The (2008) EEY ol mdsfag
DVD Queue (6) et ‘Action, Crime, Drams, IMAX
T acd ta5] Popular tags: superhers MSKD | Estman BOKD )
FHHHY | Notsoen 7] Qeparted, The (3006) 010 limibirs
ListOrder  Title Star Rating Genre ; " me, Dramma, Thriller
Wi - S . Select Buddies {64 tg) Popula tage: srgarized crvma DR | Marin Seoreass IEOR | ofin MO
k Dostor WhotEnd of Time:Parts 1 & 2: Disc 2 Sefies” 7 Televisio] — N A
; ey Crime, Drama, Mystery, Theiller
277 X" Best of The Muppet Show: Steve Martin Wk dk Televisio 264 to5] Pepular s ronlinenc BORL | 2R | it anding B
KAKKY | Notseen [=] Inside Man (2006) 010 wio|mds|fig
g 's"  Narnia: The Vovage of the Dawn Treader Fh kY Chidren e " Crime, Drama, Thriller
Advanced Seard facd tag) Popular tags: ending BIESY | pew vork City IEIY | hesem£3F)
[ 2" The Chronicles of Narnia: Prince Caspian wANKY  Chidren FRFHKY | Motseon [+ gayman Begins (2005) atalimaslfiag
csion, Crima
Member Search Lo tag] Bopular tnge: suparhareHEOED | somis book B —_
[s 'S The Lion, the Witch & the Wardrobe Wk h AT Chidren o tag] Popular tage: suparhare KD | somic beok BEIRY | batmen BIOKY
XKk k3 Notsaen [z] Gone Baby Gone (2007) 0V0 inolindlnes

http://classic.movielens.org/

NETFLIX



Evolution of Machine Learning @ Netflix (2007-09)
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Machine Learning & Data Science Tools (2017)
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Machine Learning Algorithms (2017)

- Regression models (Logistic,

SCALING UP

MACHINE Linear, Elastic nets)
LEARNI_NG
T - GBDT/RF
BAYESIAN N - SVD & other MF models
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1 and v - - . .
MACHINE - Factorization Machines
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- Deep Learning
- LDA
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ML plays a role in every phase of the content lifecycle.

Acquisition

Quality control
Localization
Marketing

Streaming
Presentation to users

o0k owhE

Let's work backward in the lifecycle...
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User Interface
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User Interface Experimentation Platform
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User Interface Experimentation Platform
Cover Art Optimization

http://techblog.netflix.com/2016/05/selecting-best-artwork-for-videos.html N E T F L I x
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Streaming Optimization




Digital Asset Quality Control
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Data Science to Aid Selection of Content

Scripts and pitches

/ \ Original content
Selection
Process = P e— :
planet earth i el P
Licensed content

Studio productions
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Can data science create content?

My name is Benjamin.

Benjamin is the world’s first automatic screenwriter

a self-improving LSTM RNN machine intelligence trained on human screenplays

conceived by technologist Ross Goodwin & filmmaker Oscar Sharp.

Can a computer write a script that would win a competition? [benjamin.wtf]
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Can data science create content?

He is standing in the stars and sitting on the floor. He
takes a seat on the counter and pulls the camera over to his
back. He stares at it. He is on the phone. He cuts the
shotgun from the edge of the room and puts it in his mouth.
He sees a black hole in the floor leading to the man on the
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|s Netflix doing this?

No.
It’s the opposite.
We give creative freedom to the
creatives.
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But can data help in choosing content?

Yes.

All decisions are made by experienced creatives,
but analytic products can help.
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Netflix’s Notion of Value

Content Efficiency = value / cost

Netflix’s quarterly shareholder letter, released overnight, contained lots
of new information. But one section in particular stood out:

Looking at our original content performance over the last few years,
there have been so many impressive aspects...

But there is one real shocker; last year our original content overall
was some of our most efficient content. Our originals cost us less
money, relative to our viewing metrics, than most of our licensed
content, much of which is well known and created by the top studios.
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Using Machine Learning to Predict Value

Available
Titles

Demand
Features

Demand
Predictive
Model

Adjust

If efficient,
proceed
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Using Machine Learning to Predict Value

Available
Titles

E.g.

Demand il
|I:Der?and Predictive Adjust | eff|C|ent,
eatures Model proceed

Past performance on Netflix (if previously licensed)
Past performance of similar titles on Netflix
Broadcast ratings

Theatre ticket sales

Talent involved

Reviews

Awards
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Using Machine Learning to Predict Value

, Demand P
Available Demand Predictive Adiust If eff|C|ent,
Titles Features Jus
ol proceed

Ensemble Model:
example for regression
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Using Machine Learning to Predict Value

D d .
Available Demand Progitie A If efficient,
Titles Features just
Model proceed
E.g.

e Buyer judgements

e Deal term adjustments
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Custom Machine Learning Framework

Tralnlng workflow
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Using Machine Learning for Originals

Originals is a more difficult problem than licensing

e Less data - no box office or reviews
e Moving target - ideas and scripts can evolve
e Fungible - execution varies with talent and budget
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Finding Comparable Titles

Breaking
Bad

Those
members
also watch:

HOMILAND
Townme
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What’s like Twister meets Shark Week?
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Programming to Tastes

(Something for Everyone)
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Programming to Tastes

JOUR GLOBAL COMMUNITIES
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Data Science and Tech are in the DNA of Netflix

(and we’ll keep looking for ways to leverage that DNA for content)

Thank You. Questions?
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