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A predictive science food chain

A
Optimization What'’s the best the can happen?
Predictive Modeling What will happen next?
) Analytics
-g Forecasting/extrapolation What if these trends continue?
S
2 Statistical analysis Why is this happening?
S
= Alerts O What actions are needed?
]
Q.
S Query/drill down What exactly is the problem?
o
o (@) Access and
Ad hoc reports How many, how often, where? reporting
—o0
Standard reports What happened?
@)

Degree of Intelligence



The unfortunate hype of predictive science

. Big data!

« Every second 6.2 quintillion exabytes of data are being
collected

* Need shared vocabulary, shared scientific protocols

* Need to leverage
— demographics
— catastrophe models
— predictive models
— economic capital models
— regulatory information
— cell phone logs
— satellite surveillance
— Etc



CONSULTANTS SAY
THREE CUINTILLION
BYTES OF DATA ARE
CREATED EVERY DAY.




What do we do with big data?

« Create committees, panels, consortiums, taxonomies

« Create acronyms for our committees, panels,
consortiums, taxonomies

* Go to conferences to promote and learn about our
acronym’d committees, panels, consortiums, taxonomies

* Promise to share, then hoard data and ideas until grant
funding cycles make it safe

* And if time permits and the mood strikes?
Actual work.



I’'m ready to leave now.
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rgendia.
Crowdsourcing
)} What is Kaggle?

Case Studies
FAQs




The uncanny efficiency of

Using prizes to
induce the public




England (1714) ‘

The Royal Navy’s
inability to measure
longitude is causing
them terrible losses in
ships and cargo




England (1714)

British government offers
£20,000 ($6 million today)
for contributions to
accurately measuring
longitude




England (1714)

Isaac Newton, among
other top minds, had
not succeeded in
solving the problem



England (1714)

John Harrison, a
cabinetmaker from
Yorkshire, develops a clock
that maintains accuracy on
| the seas, claims £14,315




“No matter who you are, most of the
smartest people work for someone else.”




300 years later...
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everything is going to be okay



Ansari X-Prize

$10M prize for the first
non-government
organization to launch a
reusable manned
spacecraft into space
twice within two weeks




Ansari X-Prize

Aeronautical experts from
around the world
collectively spend $100M
and solve the challenge




Google Scholar Articles Mentioning “Crowdsourcing”
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O the Internet, nsbedy bnys you're a dog.*




“‘On the Internet, nobody knows you don’t have a PhD in statistics.”



Which, let’s be honest, is a nice way of saying...

IDEA WHAT

—_ |HAVE NO
¥ I'M DOING




Two crowdsourcing flavors

Using the crowd to do large, unwieldy,
and highly distributed problems
(“many hands make light work”)

Wikipedia
Ornithology
Open Source
SETI
iStockPhoto
Mechanical Turk

Using the crowd to solve singular,
focused, difficult problems
(“two heads are better than one”)
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Problems with many crowdsourcing initiatives

1. Recognition is rewarded subjectively
— Leads to a high barrier to entry

2. Recognition is rewarded after proof of work
— Leads to high sunk costs

3. Crowdsourcing is conflated with outsourcing
— Ignores the closing gap between professionals and amateurs

4. Failure to appropriately divide complex tasks



’.] overstock.com
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Co.DESIGN Co.CREATE Co.EXIST Co.LEAD TECHNOLOGY MOST CREATIVE PEOPLE MAGAZINE

- -.'u'
Overstock.com Offers $1Million For Improved New Andoid -
B d n Malware Is A Burglar's - < .
ecommenadarions Best Friend -
The online retailer is pulling a Netflix, dangling the promise of a rich reward-- ~ :
not to mention some sertous bragging rights--to the team that increases "'/‘f
customer purchases.
How To Be A Happy
And Successful -
Creative Freelancer
{Or Work With One)

Would You Recognize
Yourself With A
Completely
Symmetrical Face?




overstock.com

. Peer Review: On or about April 16, 2012, a peer review committee appointed by Sponsor will select the top ten Semi-
Finalists based on their opinions of the expected effectiveness at generating lift and novelty of design of each of the
Entries... Thev will also attempt to ensure their selections reflect a diversitv of anoroaches from amona the Entries.”

. semii OVErview

:gig?r:rn **After careful review of all submitted Entries to the RecLab Prize on Overstock.com to
ic?rﬁ]a; Contest, the Peer Review Committee has determined that no Entry met the P
more 1 gffectiveness at generating lift and novelty of design to be selected for the Semi-Final 1s
ooty Stage. Thank you to all the participating teams. At this time the RecLab Prize has |

than S concluded.**

. Final Stage: Each of the Finalists will be given randomly-chosen 5% of sessions on the Overstock.com website for an
additional three (3) weeks. The best performing Entry, as judged by increase in revenue per session over Sponsor’s existing
algorithms, will be deemed the winner. If no Finalist produces more than 1% more revenue per session than Sponsor’s
existing algorithms, then no prize will be awarded.



How we have attempted to solve these problems

1. Recognition is entirely objective

2. Prizes are established up front and dependent on
relative rank, not absolute performance

3. We prioritize the professional interests of our users:

Compensation

Meritocratic access to job opportunities

Education (“learning by doing”, “learning by necessity”)
At-cost partnerships with research groups



Disparity: “Many hands make light work”
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High-quality, high-resolution, digital photos had become ubiquitous,
but stock agencies still treated them as a scarce resource.




Disparity: “Two heads are better than one”

How do | solve Where can |
this problem? use my skills?

kaggle
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A mismatch exists between those with data and
those with the skills to analyze it




We strive NOT to:

« Be an outsourcing company

« Be the next cloud-based, Hadoop-ready, unstructured-
data, scalable, NoSQL, enterprise, insight-leveraging,
big-data, analytics platform

» Displace actuaries (or any domain experts)

« Be intimidated by domain biases, presuppositions, or
challenges with bad reputations

« Be slow
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@ Why competitions suit
ﬂ Predictive scientific
J problems




Theory 1: Diversity of Approaches
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Attacking from all sides
There are countless ways to solve any

N predictive modeling problem. No one person
7’ can try them all. By exposing the problem to

a large number of participants, all trying

different techniques, competitions can very R
quickly advance the frontier of what's

possible using a given dataset.



Theory 2: Diversity of People

This problem can only be
solved by an 8t-order
kernel projection onto an
orthonormal space of
homoscedastic
eigentensors

The boss is going to have
my neck if | can’t get this

Hadoop iPhone app ready
in time for BigDataFest

I’m making an Excel VBA script to
access our Oracle database and
find the mean of the revenue
column!

Data science
(noun): Statistics

done wrong



50,000+ registered data scientists
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Diverse Skills

finance
actuary
mba/pba
oo«x-c;‘ns
reseac
other Our community of data sclentists comprises
engreanng thousands of PhDs from quantitative fields such
as computer science, statistics, econometrics,
maths and physics. They come from over 100
olectncal countries and 200 universities,
In addition to the prize money and data, they use
Kaggle to meet, network and collaborate with
mathematics oxperts from related fields,

statishos fisance



“... our interests are more diverse than our
business cards would have one believe.”




Theory 3: Competition Dynamics

Competitive pressure

drives participants to keep trying new ideas.

Real-time feedback is given on a live

leaderboard, so when somebody makes a

breakthrough, others revise their own
\ algorithms to outdo the leader's \
Y performance. This leapfrogging continues )
until participants reach the full extent of what '
is possible.




The leaderboard drives participation

Public Leaderboard Private Leaderboard

This leaderboard = caloulated on approamately ST% of the test data. The fnal results will be based on the
other 47%, 50 the findd standngs may be diffecant * in the money
Reminder: IU's aganat the rules to make submsnions through multiple acccurts. Contact us if you setice any

« Objective, meritocratic e
— Reduces the sunk cost R MAP@3 Entries (Best Sebmission - Last)

. I 1 - ACMClass@SITu * 0.44153 253 Fri, 01 Jun 2012 23:22:46 (-8.6h)
dl el I “ I la 2 1% Shanda Inoovations * 0.43959 121 fri, 01 Jun 2012 23:55:19 (-0.1h)
° EnCOu ra eS Iea fro i n Stetffen Rendie * 0.42909 82 Fri, 01 Jun 2012 23:38:21
g p g g g 11 FICO Model Builder 0.42011 138 Fri, 01 Jun 2012 23:19:20 (- 2.1h)
) Frames a range Of 5 13 Medr 0.42657 267 Fri, 01 Jun 2012 11:08:34 (-0.6h)
6 L2 SYSU_Wargreymon 0.42644 77 Fri, 01 Jun 2012 15:58:13 (-0.3h)
acceptable performance . ... A
8 new lolirush 042116 13 Thu, 31 May 2012 06:53:23 (-37.5h)
9 171 BBCcC 0.41427 124 Tri, 01 Jun 2012 23:49:01 (-1.9%)



Performance is relative — 100m Dash

e’ N

Usain Bolt

9.63 seconds

e — =T, N
Sources: "The Complete Book of the Olympics" by David Wallechinsky and Jaime Loucky, International Olympic Committee; Amateur Athletic
Association; Photographs: Chang W. Lee/The New York Times, Getty Images, International Olympic Committee
http://www.nytimes.com/interactive/2012/08/05/sports/olympics/the-100-meter-dash-one-race-every-medalist-ever.html




Theory 4: Good Will Hunting

WIRED MAGAZINE: 16.03

TeCw e o

This Psychologist Might Outsmart the Math Brains
Competing for the Netflix Prize

At first, #t seemod some goeked-out sepercoder was
poing % ake an eany milion

I October 2008, Netfiy arnoenced it would give a ool
seven (igares to whisever cested » movie ercumewndieg
slgorithm 10 peroent bether Lhan s own Withie two
weeks, e EVD reatal compary had received 949
veberdsabotn, xcladheg three that were slightly superice to
Cloematch, Netflix's rocomemendation software. After a
mosth, moee than & thoosssd programs Sad boea entered,
and the Sop scorers were almost halfway Lo the goal

"

Yireean



Crowdsourcing is not replacing domain knowledge

Domain Expertise

Domain +
: : Data
Domain Expertise Expertise Date}
Expertise

Problem Data ‘Crowd" = Knowled ge Maodel for Pradiction

&




But domain knowledge appears less important than we thought...

« Karim Lakhani — InnoCentive study

| — 166 posted problems, 26 research labs, 4 year timespan

— The more diverse the problem-solving population, the more
« On Kaggle:

likely the problem is to be solved
— No significant correlation between prize amount and a
— We observe less domain expertise, more “data literacy” skills
dominating

problem’s likelihood of being solved

— The further the problem was from a solver's expertise, the
more likely he or she was to solve it



Running a market of competitions is not yet a science
(but we’re trying to get there...)

 Problem too easy? (Iris data) Saturated
leaderboard, decimal-place showdown

* Problem too hard? (Fermat’s Last Thm.)
discouragement

 Too few problems? competitions
hypercompetitive, beginners lose interest

 Too many problems? crowd is overwhelmed,
participation spread thinly

- Data too large? people complain
- Data too small? people complain T 3 ® B B




Foatured Competitions

Heritage Heaxh Prize

-~ Merck Malecular Activity Challenge -0 doe
Be well

U..s.C.onwtiMum‘MoChalunoo ; R A diverse range Of Organizations
have used Kaggle to

Improve the

Job Recommendation Engine Chatenge

careerbuilder

\\ Predict Closed Questions on Stack Overflow '
= stackoverflow S50 s t t f th
Research Compettions E t

GEFCOm2012 (SSEumiyommecmpmmmmu- 122

GEFCOM2012  Wins Forvasming oo Compeutonaond- L



Data Mining Hackathon on (20
mb) Best Buy mobile web site -

Psychopathy Prediction Based on
Twitter Usage
identity peoplo who have a high dogros of

Public

Titanic: Machine Learning from F: book Recruiting C

Disaster *h
Getting Started Competition, with tutorials in Exosl, D', N': ::"L i - o o
Python and Introduction to Random Forests.

Competitions

Digit Recognizer

Classity hancwritten digits In this “Getting Started"
compatition. ICFHR 2012 - Arabic Writer
Identification

Practice Fusion Analyze This!
dentify which writer wrote which documents.

2012 - Prediction Challenge
Start digging recoeds and
‘submit your idess for the most promising, impactful
of Interesting predictive modeling competitions

l/ \

Semi-Supervised Feature

Learning s ol

There's been alot of recent work done in dunhunby Going grocery shopping, we all have to do it, some
for ang QUMDY gygn enjoy it, but can you predict t? dunnhumby is

there are aton of older methods that also work well. looking to build a model to better predict when

The purpose of this competition is to find out which supermarket shoppers will next visit the store and

of these methods work best on relatively large-scale how much they will spend.

high dimensional learning tasks.

AaAP ”””
Jencenr.

KDD Cup 2012, Track 2
Procict the Gick-through rate of ads given the Guery
and user information.

Develop an automated scoring Agorithm for
student-written essays.

EMC Data Science Global

L (Air Quality Prediction)
Bulld a local earty warning systems to accurately
pradict cangerous leveis of air poliutants on an

hourly basts.

Practice Fusion Diabetes
Classification
Identify patients diagnosed with Type 2 Diabetes

ppractice fusion

Phote Quality Prediction

The Hewlett Foundation: Short
Answer Scoring
Dovelop a 5coring Akgoeithm for stixdent-written
short-answer responses

ASAP

Practice Fusion Analyze This!
2012 - Open Challenge

Start digging into electronic health records and
‘submit your creative, insightful, and visually striking
analyses.

perctce e

Harvard Business Review 'Vision
Statement' Prospect

Your Analysis and/or Visualization featured in the
Harvard Business Review

contest #1

Global Energy Forecasting

EMI Music Data Science
ﬂ Hackathon - July 21st - 24 hours
Can you procict If a listaner will iove a new song?

CPROD1: Consumer PRODucts w

Identify produCt mentions within a largely user-
generated web-based corpus and disambiguate
mentions against a large procuct cataslog.

ACM SF Bay Area Chapter

Getting Started - Predict which Xbox game a visitor
will be most interested in based on their search
query. (20 MB)

Psychopathy based on Twitter usage.

What Do You Know?
. Improve the state of the art in student evaluation by
e predicting whether a student will answer the next

Grockit o sestoncorecy.
Claim Prediction Challenge
(Alistate)
Ay part of insuranoe is charging each customer
the appropriate price for the risk they represent.
RISk varie anda
deop understancing of different risk factors helps
predict the likalincod and cost of insurance clams.
The god of this competition Is to better predict
Bodly Injury Liability Insurance claim payments
based on the characteristics of the insured
customer's vehide.

Online Product Sales
Precict the onine sales of a consumer product
based on a data set of product features.

Merck Molecular Activity

Data Mining Hackathon on BIG GeFcom2012  COmpetition 2012 - Wind Chatle Stay Alert! The Ford Challenge
DATA (7GB) Best Buy mobile web Forecasting g Driving while not alert can be deadly. The objective
site Awind power forecasting problem: pres Help deveiop safe and effective medicines by @ 1510 Gesign a classifior that wit datoct whather the
Predict which BestBuy product a moblle web visitor hourly power generation up to 48 hour: fredicting molecular activity. driver is sent or Nt sert, employing data that are
Wil be most interested in based on their search wind farms acquired while driving.
query or behavior over 2 years (7 GE).
Don't Overfit! Gieaom GigaOM WordPre ~° 6 %
With nearfy as many variables s training cases, ~ " Splunk Innovatior \ Predict Closed Questions on
KDD Cup 2012, Track 1 what are the best techniques 10 avoid disaster? Precdict which blog posts ¢ \\ Stack Overflow
Prodict which users (or information sources) cne splunk — Procict which new Questions asked on Stack
user might follow in Tencent Weibo. — Overflow will be closed
Mapping Dark Matter
= and the Royal DEFEe
R Package Recommendation Society. A cosmological image analysis competition Follow the Money: Investigative
Engine 10 Maasure the Smal distortion in galaxy iImages. Reporting Prospect
The aim of this competition is to develop a y dark matter. Thy [ Find hidden patterns, connections, and ultimately
recommendation engine for R libraries (or Ak Visit 10 the NASA Jet Propulsion Laboratory compelling stories in atreasure trove of data about
packages). (R is opensource statistics software) e, US federal campaign contributions
: £ E Wikipedia's Participation
Agorkthmio T"""'“" 3""‘“"“‘9"" Million Song Dataset Challer Challenge
Disiop s “‘: rrbrepmgis deLme Pradict which 50ngs a user wil listen 10. This competition challenges data-mining experts to RTA Freeway Travel Time
. build model that of Prediction

Given anonymized Information on thousands of
PhOto albums, predict whether & human evakuator
Wwould mark them as ‘good”

Heritage Health Prize
Identify pationts who wal bo admittec
within the et year, using historical claims dsta.

Bra

EMC Israel Data Science

Challenge

MaICh S0UF0R Code [~ =~ ==~ ===~ - ===

project Predicting a Bi

= Bochringer Predict abiological response of molecules from
@ Ingelheim  their chemical properties

CHALEARN Gesture Challenge 2

Gest for Microsoft Kinect
::':09' ure Racognizer for Personality Prediction Based on

Twitter Stream
Identify the best performing modelfs) to predict
personality traits based on Twitter usage

ch

BiC

} xperiment

Challenge
Pracict cansuss mal retum rates.

Job Recommendation Engine
Challenge
Precict which jobs users will apply to

wiopal energ,
Competition 2012 Load

GEFCom2012

Forecasting
A hierarchical load forecasting problem:
backcasting and forecasting hourly loads (in kW) for
aUS utility with 20 zones.

f.'/:'“ Benchmark Bond Trade Price

\‘I; Challenge
‘~‘ ‘I*‘ Develop modes to accurately precict the trade price ".~
\ of abond. \ '

Give Me Some Credit

prodicting the peobabiity that somebody will

This compstition requires participants to predict
travel time on Sycnay's M4 froaway from past trave
time obsenvations.

‘edits an editor will make five months from the end

date of the training dataset. NSW
SO

Raising Money to Fund an

Organizational Mission

Heip worthy organizations more efficiently target

and recnat ioyal donors to sUPpON thair Causes.

Eye Movements Verification and
Identification Competition

D " ed based on
their eye movernent characteristic.

Don't Get ﬂ

Prodict if acar

Detecting Insults in Social
Commentary
IWMMIIMW

Predict HIV Progression

‘This contest requires competitors to predict the
likelihood that an HIV patient's infection will
becomeless severe, given asmall dataset and

\wood City, CA
limited clinical information.

Impeove on the state of the an in credit scoring by

experience financial distress In the next two years.




Competition Types
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dunnhumby
Predicting Grocery Shoppers'
Spending Habits

Grocery shopping: we all have to do it, but can you predict it? Dunnhumby, a U K.
firm that does analytics for supermarket chains, was looking to build a model to
predict when supermarkeat shoppers will next visit the store and how much they will

spend,

537 in 287 + s10k = 208«

in peize money impravement 1o prediction




ASAP

Automated Student Assessment Prize

in which laughter was one
element or part.

Phase One: Automated Essay Scoring Kaggle vs. Vendors Performance
085 1
SAMPLE ESSAY PROMPT [T S ot -
E 08

We all understand the benefits of s 11111 TP
laughter. For example, someone & o07s i
once said, “Laughter is the S !/ AR RER !} »
shortest distance between two g%
people. .. ' FFFHBRBR i B
Many other people believe that o kB L L1 o | 8 I
laughter is an important part of B s - g f § § § § g g
any relationship. Tell a true story § g § § § § ISRSRERRER

o

&

Human Performance



Recruiting competitions

Want an interview at Facebook? Facebook will review
the top entries in the competition and offer you an
interview if they like what they see.

— Within a hour of posting, competition page had 750
simultaneous unique users

— 422 individuals competed

— 1 hired, several in consideration, many are moving through
the interview process




Competition dynamics

Give insight into the data




Anatomy of a public competition

Return%
1.94
0.023
0.8
0.01
0.41
0.97
0.0115
0.4
0.03
0.205
1.6878
0.0345
0.64
0.72
0.41
1.94
0.023
0.08
2.09
1.1

ProductiD
54323
92356
78023
12340
31240
12351
90141
81240
14896
62132
54323
92356
78023
12340
31240
54323
92356
78023
12340
31240

Dept
Household
Household
Computer

Audio

Audio
Hardware
Hardware
Hardware
Computer
Computer

Audio

Audio
Household

Audio
Computer
Hardware
Household
Computer
Computer

Audio

Price
54.95
9.95
45
109.99
29.99
54.95
4.99
6.55
211.99
1100
34.99
7.99
229.9
19.95
6.99
11.99
2.05
99.99
129.99
18.99

MFR
USA
USA
China
China
Taiwan
Mexico
USA
Taiwan
Korea
USA
USA
USA
Brazil
Mexico
Taiwan
Taiwan
USA
USA
China
China




Anatomy of a public competition

Solution
“Ground Truth”

Return%
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0.01
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211.99
1100
34.99
7.99
229.9
19.95
6.99
11.99
2.05
99.99
129.99
18.99

MFR
USA
USA
China
China
Taiwan
Mexico
USA
Taiwan
Korea
USA
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USA
Brazil
Mexico
Taiwan
Taiwan
USA
USA
China
China

Training

Test




Anatomy of a public competition

Solution
“Ground Truth”

Return%
1.94
0.023
0.8
0.01
0.41
0.97
0.0115
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?
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Anatomy of a public competition

Return%
1.94
0.023
0.8
0.01
0.41
0.97
0.0115
0.4
0.03
0.205
1.6878
0.0345
0.64
0.03
1.298
0.94
0.04
0.36
1.2
0.02

t

ProductiD
54323
92356
78023
12340
31240
12351
90141
81240
14896
62132
54323
92356
78023
12340
31240
54323
92356
78023
12340
31240

Dept
Household
Household
Computer

Audio

Audio
Hardware
Hardware
Hardware
Computer
Computer

Audio
Audio
Household
Audio
Computer
Hardware
Household
Computer
Computer
Audio

Price
54.95
9.95
45
109.99
29.99
54.95
4.99
6.55
211.99
1100
34.99
7.99
229.9
19.95
6.99
11.99
2.05
99.99
129.99
18.99

Submission

MFR
USA
USA
China
China
Taiwan
Mexico
USA
Taiwan
Korea
USA
USA
USA
Brazil
Mexico
Taiwan
Taiwan
USA
USA
China
China

Training

Test




Anatomy of a public competition

Return%  ProductID Dept Price MFR
1.94 54323 Household 54.95 USA
0.023 92356 Household 9.95 USA
0.8 78023 Computer 4.5 China
0.01 12340 Audio 109.99  China
0.41 31240 Audio 29.99 Taiwan
0.97 12351 Hardware 54.95 Mexico
0.0115 90141 Hardware 4.99 USA H.
0.4 81240 Hardware 6.55 Taiwan Tral n I n g
0.03 14896 Computer 211.99 Korea
0.205 62132 Computer 1100 USA
1.6878 54323 Audio 34.99 USA
0.0345 92356 Audio 7.99 USA
0.64 78023 Household 229.9 Brazil
Public Leaderboard 0.03 12340 Audio 19.95 Mexico
Private Leaderboard 1.298 31240 Computer 6.99 Taiwan
0.94 54323 Hardware 11.99 Taiwan
0.04 92356 Household 2.05 USA Te St
0.36 78023 Computer 99.99 USA
1.2 12340 Computer 129.99  China
0.02 31240 Audio 18.99 China

t

Submission




Dynamics help us infer:

* The orthogonality of approaches
« How much duplicated work is being done

» The extent of overfitting
 How close participants are to the predictive “frontier”



What Do You Know?
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Photo Quality Prediction
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e KDD Cup 2012, Track 1
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Predicting a Biological Response (r* =0.943117)

2nd Best qumission Prediction

Best Submission Prediction









Predicting a Biological Response
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Give Me Some Credit
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Photo Quality Prediction
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What Do You Know?
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What are the

Risks Involved?




Q: What if the data is
proprietary?



Private Competltlons
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Who gets invited?

A liquid market of
competitors and
competitions enables
ranking of participants
(Like chess, golf, etc.)

We are refining our
methodology to find our
strongest members for
private competitions




Q: Is anonymized data
anonymous in the hands of
the seething masses?
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Link Prediction by De-anonymization:
How We Won the Kaggle Social Network Challenge

Elaine Shi

Benjamin 1. P. Rubinstein

prior work studied de- izi ' hots of
wmwblﬁl%mmmbyfmqmm&:
with high in-degrees for “sceding” the de-anonymization
process. As we explain in Section 11I-A, the set of high in-
degree nodes is (spproximately) preserved even in a snapsh

Graph-based Features for Supervised Link Prediction

Wilkam Cekiendi, Berjamin Hamner, Bo Yang
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A: Privacy and utility trade off.
Greater extremes of

anonymization lead to less
useful models.



Q: Do competitions
always lead to grotesquely
complicated models?
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Netflix never used its $1 million algorithm
due to engineering costs

Netfix never used the recommendation improvements p ts $1 mikor
l"?"”'l I"' N _'f’
by Caney Johraton - Apr 13 2012 3 2%m POT E

Nestix awarded a $1 mifion prize 10 a developer toam in 2009 for an aigorithm that iIncreased the
acouracy of the company’s recommendation engine by 10 percent. But today it doesn use the
milion-dollar code, and has No plans 10 implement it in the future, Netfix on its biog
Friday. The post goes on 20 explain why. & combination of 100 much engingerning eforn for the
results, and a shift from movie recommandations 10 e naxt evel™ of personalization caused by the
ransition of he busingss from maled DVDS 10 video streaming

Netlix notes that it does stil use two algorithms fom the team that won the first Progress Prze for
an B.43 percent improvement 20 e recommendation engine’s root mean squared enror (the full $1
milion was awarded for a 10 percant improvement). St e iInCrease In ACCuracy on the winning
improvamants “gid not seem 10 jstify the enginearnng affort needed 1o Bang tham Into a production
Srvironment,” ™e Diog post said. By that time, e COmpany had Mmoved on anyway

When Netlix announcad the contest 10 improve he sanics in 2007, its business was centared on
OVDs, which are dealt with by cusiomens in pariods of days or weeks and provide Attle granular
data Now that Netiix's primary offering Is streaming. it has access %0 much more information
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The (Ensembling) Elephant in the room
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As the number and competitiveness of
competitions increases, will non-specific ensemble
approaches dominate the solution landscape?




A: It's perhaps the wrong
question to ask. The pieces are
just as valuable as the whole.



Q: Accuracy isn’t everything.
Isn’t this a rigged game?



Depth and breadth
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* neural networks

» logistic regression

* support vector machines
» decision trees

* ensemble methods

» adaBoost

* Bayesian networks

- feature extraction

* genetic algorithms

* random forests

« Monte Carlo methods

« Stochastic gradient boosting
« Kalman filters

« evolutionary fuzzy modeling



A: Accuracy iIs only the headline.
The story is in the depth and
breadth of approaches.



Q: It’s great that the winning
solution employed a 6000-
dimension nonlinear kernel.
Just give us the answers.



Kaggle Engine
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Our experience crowdsourcing predictive models

Better Results
— Every competition we've hosted has beaten existing benchmarks
— Commercial benchmarks have been improved by an average of 40%

Faster Timelines

— Results are typically achieved in weeks, often improving on benchmarks that reflect years
of work

Added Certainty

— Knowing what is possible with existing data is a rare luxury in scientific research

Reduced Cost
— Significantly less expensive than traditional alternatives



.~ What can the world’s best
data scientists find in your data?

eeeee | will.cukierski@kaggle.com
phone +1 415 309 0069
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