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U Introduction to controlledexperiments
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Motivation: Product Development

It doesn't matter how beautiful your theory is,
it doesn't matter how smart you are.
If it doesn't agree with experiment[s], it's wron

-- Richard Feynman

U Classical software development: spedev>test>release

U Customerdriven Development: BuittMeasure>Learn (continuous deployment cycles)
A5 Sa ONN O SR Ahhe Rour StépSto thepiphginy QGD5)
At 2 LddzE I NA T S Rhe Geian StaNdp QO1MA S & Q
ABuild a Minimum Viable Product (MVP), or feature, cheaply
ABvaluate it with real users ine@ontrolled experiment (e.g., A/B test)
Alterate (or pivot) based on learnings

U Why use Customedriven Development?

Because we are poor at assessing the value of our ideas
(more about this later in the talk)

U Why I love controlled experiments

In many data mining scenarios, interesting discoveries are made and dprompt_ly ignored.
In customerdriven development, the mining of data from the controlled experiments
and insight generation is part of the critical path to the product release

THE FOUR STEPS
TO THE EPIPHANY

Successful Strategies -~ P
for Products that Win

Steve Blank

THE LEAN
S'I: DTIIE
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100%
Users

A/B/n Tests In One Slide (5::’:5 i & .

U Concept IS trIVIaI Control: Treatment:
ARandomly split traffic between two (or more) version{ Existing Sygtem} { Existing System ]
OA (COI’]U‘OD with Feature X
OB (Treatment)
ﬁgO”?Ct metrics of interest L[ Users interactions instrumentad, ] J
nalyze
U Sample of real users !
ANot WEIR{Western, Educated, Industrialized, Rich, { Analyze atths end of the 1
and Democratic) like many academic research sam P

U A/B test is the simplest controlled experiment
AA/B/n refers to multiple treatments (often used and encouraged: try control + two or three treatments)
AMVT refers to multivariable designs (rarely used by our teams)

U Must run statistical tests to confirm differences are not due to chance

U Best scientific way to proveausalityi.e., the changes in metrics are caused by changes
Introduced in the treatment(s)

Ronny Kohavi 4
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Personalized Correlated Recommendations

U Actual personalized recommendations from Amazon.
(I was director of data mining and personalization at Amazon back in 2003, so | can ridi
my work.)

Hyaluronic Acid Serum for Skin. Organic Natural Skincare for Face. Intense
Moisture and Vitamin C for the Best Anti Aging and Anti Wrinkle Serum on
Amazon for Men & Women.

by Sano Naturals (December 4, 2014)

Average Customer Review: yefedededs 4 (59)

U Buy anti aging serum because
you bought an LED light bulb

I ’) :_::t::(ce- Offered by Sano Naturals
(Maybe the wrinkles show?) s price: S50 P T

|_|Townit | |Notinterested [x Yrv'rv'rv'ryr Rate this item

U B u y Ato n e m e nt m OVi e DV D b e Cau S e I;mommended because you purchased LED Light Bulb - High QUALITY - The BEST Energy Efficient... (Fix this)
. .
you bought a Maglite flashlight B ot o s oo
(must be a dark movie)

Average Customer Review: frirrdr - ~ (99)
In Stock

List Price: $23-55

Price: $15.99 ARt |

24 used & new from $13.77

| not interested  X|PITWIRW Rate it
Recommended beczuse you purchased Mag Instrument Three Cell AA Mini Maglite LED Flashlight.

U Buy Organic Virgin Olive Oil because

Zoe Organic Extra Virgin Olive Qil, 25.5-Ounce Tins (Pack
by Zoe

Average Customer Review: il (21)

Usually ships in 3 to 4 weeks

List Price: 52664 W
Price: $15.40

[ J1ownit | |MHotinterested x|¥rerererir Rate this item

Recommended because you purchased Cottonelle Ultra Toilet Paper Double Roll, White 176, 12... :

you bought ToilePaper. § P
OLT UKSNB Aa OldzalftAlu¢ He™
In the other direction.)




Advantage of Controlled Experiments

U Controlled experiments test farmusarelationships, not simply correlations

U When the variants run concurrently, only two things could explain a change in metrics:
1. ¢KS aFSlIGdz2NBoalvé o! @ao .0
7. Random chance

Everything else happening affects both the variants

For #2, we conduct statistical tests for significance

U The gold standard in science and the only way to prove efficacy of drugs in FDA drug t

U Controlled experiments are not the panacea for everything.
Issues discussed in the jourmalrvey paper



http://bit.ly/expSurvey

The First Medical Controlled Experiment

Theearliest controllecexperimentwas a test for vegetarianism,
suggestedn the Old Testament's Book ddaniel

Testyour servants for ten days. Give us nothing but vegetables to eat and water to drink.
Then compare our appearance with that of the young men who eat the royal food, and
treat your servants in accordance with what you see

First controlled experiment / randomized trial for medical purposes
Scurvy is a disease that results from vitamin C deficiency
It killed over 100,000 people in the 1618th centuries, mostlgailors

[ 2NR ! yvazyQa OANDdzYYyl @gATIlI A2y @28
sailors and only about 200 returngahost died from scurvy

Dr. James Lind noticed lack of scurvy in Mediterranean ships
Gavesome sailors limes (treatment), others ate regular diet (control)
Experiment was so successful, British sailors are still detlegs

Amazing scientific triumph, right? Wrong

Ronny Kohavi 7


https://www.linkedin.com/pulse/earliest-controlled-experiment-ab-test-ronny-kohavi

The First Medical Controlled Experiment

U Like most stories, the discovery is highly exaggerated |
AThe experiment was done on 12 sailors split into 6 pairs

T R-E ATISE 6'6'31
LS?)

AEach pair got a different treatment: cider, elixir vitriol, vinegar, seser, nutmeg S c ooy gAR
ATwo sailors were given two oranges and one lemon per day and recovered i rnss rares. 2
ALindRA Ry QU  dzy Fe&sbiEaaditrigdRrealifg Scurvy with concentrated fa v 4
f SYz2y 2dzA OS Ol t t SR G NRO Pe A ot G vt
The lemon juice was concentrated by heating it, which destroyed the vitamin C. b L wn
AWorking atHaslarospital, he attended to 36800 scurvy patients a day foryBars I
Aln his 559 pages massive bobKreatise on theScurvythere are two pages about

this experiment. Everything else is about other treatments, from Peruvian bark to ~ "*&Ess="

bloodletting to rubbing the belly with warm olive oil —————

Lesson: Even when you have a winner, the reasons are often not unders

Controlled experiments tell you which variant won, not why.

Ronny Kohavi 8


https://play.google.com/store/books/details/James_Lind_A_Treatise_on_the_Scurvy?id=T1OT3tYmh5wC

Experimentation at Scale

ULQ@S 0SSy F2Nldzyl 4SS G2 92N} 4divenly 2NBIFIYATIFGA2Yy

U Wefinish about ~300 experiment treatmendés Bingevery week.

&Sincg maQst experiments rup for a week or two, there are a_similar number of concurrent treatmentsrunning.
KSaS | NBE GNBIlI ¢ dzaSTdzZ GNBlFGYSyidaz y24d oEmMnEmMAa ax¢ [ onn

{ E)S S D223f SQa YOdlapping ExperimihbfiSsiidctadre and
ur KD2013 paper on challenges of scaling experimentatidim:// bit.ly/ExPScale

U Each variant is exposed to between 100K and millafnsers, sometimes tens of millions
U 90% of eligible users are in experiments (10% are a global holdout changed once a year)

450

U There is no single Bing. Since a user
IS exp_osed to 15 concurrent Bing Experimentation Growth (2008-2015)
experiments, they get one of
5715 = 30 billion variants
(debugging takes a new meaning).

8
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=]

Exponential growth until ‘ ‘I
mid-2014, now flattening off i
Mobile {and others not shown)

ramping up

g

P
%
=

U Until 2014, the system was
I|m|t|nﬂ usage as it scaled.
Now the limits,come from L.
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Real Examples

U Four experiments that ran at Microsoft
U Each provides interesting lessons
U All had enough users for statistical validity

U For each experiment, we provide the OEC, the Overall Evaluation Criterion
AThis is the criterion to determine which variant is the winner

U Game: see how many you get right
AEveryone please stand up
AThree choices are:
OA wins (the difference is statistically significant)
OA and B are approximately the same (no stat sig diff)
0B wins

U Since there are 3 choices for each guestion, random guessing implies
100%/3™4 = 1.2% will gket all four questions right, , . . 5
| SUQa asSsS 29 YdzOK OSUUSNJ uKFY NJYR2Z2Y



Example 1. MSNome Page Search Box

OEC: Clickthrough rate for Search box and popular searches

Web | MSN | Images | Vvideo | News | Maps | Shopping

S N | o

Popular Searches: Fireworks safety | Rihanna | Campaign patrictism

Web | MSN | Images | video | News | Maps | Shopping

SO N e

Firewcrks safety | Rihanna | Campaign patrictism

Differences: A has taller search box (overall size is the same),
hasYF Ay AFeéAy3a 3Ffl aa A02yS alLl2Lz I NJ &SI NX
B has big searchutton, provides popular searches without calling them out

ARaise youteft handif you think AWins (top)
ARaise youright handif you thlnk BWins (bottom) i i i -
A2y Qi NIAAS @2dzNJ KIYR AT KSe& FFNB GKS o2dzi GKS



MSN Home Page Search Box

W, 2dz OFyQi OKSIG o0& f221Ay3 F2N GKS |V




Example 2Bing Ads with Site Links

{K2dzf R . Ay3 IRR aaAirusS tAylagég a2z |
on ads?

X<
Q)¢
™M

OEC: Revenue, ads constraint to same vertical pixeas@mn

Esurance® Auto Insurance - You Could Save 28% with Esurance. A% | Esurance® Auto Insurance - You Could Save 28% with Esurance,  Ads
www.esurance.com/California www.esurance.com/California
Get Your Free Online Quote Today! Get Your Free Online Quote Today!
Get a Quote - Find Discounts - An Alistate Company - Compare Rates
A B

Pro addingricher ads, users better informed where they land

| 2yaY [ 2Yyai0NFYAYyd YSEFEya 2y F@OSNFY3IS n &
Variant B i1s 5msc slower (compute + higher page weight)

ARaise youteft handif you think AWins (left)
ARaise youright handif you think BWins (right) 5 i i i i
A2y Qi NIAAS @2dzNJ KIYR AT KSe& FFNB GKS o2dzi GKS



BingAds with Site Links
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Example 3:
SERP Truncation

SERP is@&archEngineResultPage

(shown on the right for the query KDD 2015)

b> bing  kdd 2015

Web Images Videos Maps

1,520,000 RESULTS Any time ~

News Explore

KDD 2015, 10-13 August 2015, Sydney

www _kdd org/kdd2015 ~

KDD 2015 is a premier conference that brings together researchers and practitioners frem
data mining, knowledge discovery, data analytics, and big data

You

Research Track

ACM SIGKDD Invitation to Participate -
2015 KDD Conference August

Sponsorship
KDD 2015 will be held between 10-13
August 2015 in Sydney. .

Tutorials

KDD 2015 Call for Papers, Workshops,
Tutorials and .

See results only from kdd.org

ited this page before - See search history

Kdd-2014

KDD 2014, a premier interdisciplinary
conference, brings together ___

Attending
Attending KDD 2015 Visa Information;
Registration.

Organisers

Organisers and programm commitiee
members for KDD 2015

OEC: Clickthrough Rate oth3ERP per query
(ignore issues with click/back, page 2, etc.)

Version A: show 10 algorithmic results

Version B: show 8 algorithmic results by removing

the last two results

All else same: task pane, ads, related searches, el

ARaise youteft handif you thi

nk AWins (10 results)

ARaise youright handif you think BWins (8 results)

A5 2y Qi NI AAS

82dzNJ KFyR AT

KDD 2015 - The 21th ACM SIGKDD International Conference ...
researchbib.com/vi 33616 +

KDD 2015 - The 21th ACM SIGKDD International Conference on Knowledge Discovery

and Data Mining

Related searches for kdd 2015
KDD 2014 KDD Sydney

KDD Cup 2015  PAKDD 2015

WSDM 2015 KDD 2018

KDD CUP 2015

hitps:/iwww kddeup2015.com =

If you have any questions or comments, please send an email to
support@kddcup2015.com. Updates: 1) Many people have asked the definition of

KDD 2015 : ACM SIGKDD Conference on Knowledge Discovery ...
myhuiban.com/conference/436 ~

The Latest Computer Conference and Journal List ... KDD 2015 : ACM SIGKDD
Conference on Knowledge Discovery and Data Mining

KDD 2015 -ACM SIGKDD International Conference on ...

www ourglocal com/wikicfp/?conid=37&year=2015 ¥

KDD 2015 -ACM SIGKDD Intemational Conference on Knowledge Discovery and Data
Mining. Send this CFP to us by mail: cfp@ourglocal.org. Introduction: SIGKDD aims to ..

E KDD-2015 Call for Papers, Workshop proposals - KDnuggets
wurw kdnuggets.com/2015/01/kdd.2015-call-papers. himl ~
ACM SIGKDD Conference on Knowledge Discovery and Data Mining(KDD) 2015 will

be held in Sydney, Australia during August 10-13, 2015. KDD invites submissions of ...

KDD 2015 | 21st ACM SIGKDD Conference on Knowledge ...
eventegg.com/kdd 2015 ~

KDD 2015, 21st ACM SIGKDD Conference on Knowledge Discovery and Data
Mining, Australia, Sydney, 10 - 13 August 2015

KDD 2015 : 21th ACM SIGKDD Conference on Knowledge ...
www.wikicfp.com/cfp/serviet/event.showcfp?: i 1~

KDD 2015 : 21th ACM SIGKDD Conference on Knowledge Discovery and Data
Mining. Home. Login; Register, Account; Logout; Categories CFPs. Posta CFP; Conf ...

1 2 3 4 5 @

1055 "% Ronny R

KDD 2015

We invite ission of papers ibing it tive research on all
aspects of knowledge discovery and data mining, ranging from
theoretical foundations to novel models and algorithms for data mining
problems in science, business, medicine, and engineering. Visionary
papers on new and emerging topics are also welcome, as are appl.. +

wikicfp.com

Dates: Aug 10 - 13, 2015

Location: Sydney

Subjects: Data mining - Database - Knowledge extraction
Website: KDD 2015

Submissions due: Feb 20, 2015

People also search for
ICDM 2015 (Nov 14, 2015)
CIKM 2015 (Oct 19, 2015)
ICML 2015 (Jul 06, 2015)
AAAI 2016 (Feb 12, 2016)
WWW 2015 {May 20, 2015)
See more v

Data from: Wikicfp.com
Feedback

Related searches
KDD 2014

KDD 2016

WSDM 2015

PAKDD 2015

ICDM 2015

KDD Sydney

SIGIR 2015

KDD Cup 2015



SERP Truncation
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Example 4. Underlining Links

Does underlining increase or decrease clickthrotagh?

b bing

amazon

Web Images Videos Maps News Maore

219,000,000 RESULTS Any time -

Amazon.com ® Official Site - Amazon

Ad - www.Amazon.com - 1,858,000+ followers on Twitter

Huge Selection and Amazing Prices. Free Two-Day Shipping with Prime.
Departments: Unlimited Instant Videos, Digital Music and more

You have visited amazon.com once in last 7 days.

Amazon Prime Amazon Gift Cards
Amazon Echo Prime Instant Video
Fire HDX Tablet Amazon Fire TV

Amazon.com - Official Site
www.amazon.com v Official site
Customer service 886-280-3321

Online shopping from the earth’s biggest selection of books, magazines, music, DVDs,
videos, electronics, computers, software, apparel & accessories, shoes, jewelry .

Books Kindle eBooks

Online shopping for Books from a great  Online shopping for Kindle Store from a
selection of Books Featured ... great selection of Literature &

Prime Instant Video
Find, shop for and buy Prime Instant
Video at Amazon.com

Shop All Departments
Amazon shop by department. Site
directory. This page contains links

Movies & TV Amazon local
DVD (971 customer reviews) $160.99 Amazon Local is a daily deals website
$82.49 () () » See more. More that is part of the Amazon

Electronics Shopping

Online shopping from a great selection A description for this page is not
at Electronics Store. ... available.

Full Store Directory Outlet

Amazon shop by depariment. Site
directory. This page contains links

Qutlet. Online shopping for outlet deals-
-find low prices on ...

Search

News about Amazon
bing.com/news

Amazon and Penguin Random House said to be in dispute
theguardian.com - 5 minutes ago

Industry sources say Penguin may block sales of its books on Amazon
because of a contract dispute, but both sides are ...

803 % Ronny B

Amazon.com

Company

Amazon.com, Inc. is an American elecironic
commerce company with headguarters in Seattle,
Washington. It is the largest Internet-based retailer
in the United States. Amazon.com started as an
online bookstore, but soon diversified, selling ... +

en.wikipedia.org

Address: 440 Terry Ave N, Seattle, WA 98109
Founded: Jul 06, 1994 - Bellevue, WA
Customer service: +1 888-280-3321

CEO: Jeff Bezos

Founder: Jeff Bezos

Headquarters: Seattle, WA

Stock price See more about AMZN

v 427.63 G

After Hours 427.25 -0.38 {-0.09%)
May 22, 4:14 PM EDT - Market Closed

Recent post

amagon % What color is in your glass for National Wine
M @ WreDay Day? hitp://amzn.to/WineDay
See more
P
1 A A Ash™ 13 hours agn-li
People also search for Seeall (104)

g

£ Alibaba oo

eBay Flipkart Google Apple Inc. Alibaba
Group

Data from: Wikipedia - Freebase
Feedback

amazon

Web Images Videos Maps News More

219,000,000 RESULTS Any time ~

Amazon.com® Official Site - Amazon
Ad - www.Amazon.com - 1,858,000+ followers on Twitter
Huge Selection and Amazing Prices. Free Two-Day Shipping with Prime.
Departments: Unlimited Instant Videos, Digital Music and more
You have visited amazon.com once in last 7 days
Amazon Prime Amazon Gift Cards
Amazon Echo Prime Instant Video
Fire HDX Tablet Amazon Fire TV

Amazon.com - Official Site

www.amazon.com v Official site

Customer service 888-280-3321

Online shopping from the earth's biggest selection of books, magazines, music, DVDs,
videos, electronics, computers, software, apparel & accessories, shoes, jewelry ...

Books Kindle eBooks

Online shopping for Books from a great  Online shopping for Kindle Store from a
selection of Books Featured . great selection of Literature & ...

Shop All Departments Prime Instant Video
Amazon shop by department. Site Find, shop for and buy Prime Instant
directory. This page contains links ... Video at Amazon.com

Movies & TV Amazon Local
DVD (971 customer reviews) $160.99 Amazon Local is a daily deals website
$82.49 () () > See more. More ... that is part of the Amazon ...

Electronics Shopping
Online shopping from a great selection A description for this page is not
at Electronics Store. ... available.
Full Store Directory Outlet
Amazon shop by department. Site Qutlet. Online shopping for outlet deals-
directory. This page contains links ... -find low prices on ...
Search

News about Amazon

bing.com/news

—= Amazon and Penguin Random House said to be in dispute
theguardian.com - 9 minutes ago

Industry sources say Penguin may block sales of its books on Amazon
because of a contract dispute, but both sides are .

803 'S Ronny B

Amazon.com
Company

Amazon.com, Inc. is an American electronic
commerce company with headquarters in Seattle,
Washington. Itis the largest Internet-based retailer
in the United States. Amazon.com started as an
online bookstore, but soon diversified, selling ... +

en.wikipedia.org

Address: 440 Terry Ave N, Seattle, WA 98109
Founded: Jul 06, 1994 - Bellevue, WA
Customer service: +1 888-280-3321

CEO: Jeff Bezos

Founder: Jeff Bezos

Headquarters: Seattle, WA

Stock price See more about AMZN

-4.00
v 42763 -0.93%
After Hours 427 .25 -0.38 (-0.09%)
May 22, 4:14 PM EDT - Market Closed

Recent post

apagon B What color is in your glass for National Wine
WeeDay Day? hitp://amzn.to/WineDay
See more
JARTewey
L a bt 14hoursago»li
People also search for See all (104)
a l A
ebﬁy' \/‘ E o
eBay Flipkart Google Apple Inc. Alibaba

Group

Data from: Wikipedia - Freebase



Example 4: Underlining Links

Does underlining increase or decrease clickthroraga?
OECCIickthrough Rate orsUSERP peajguery

1> bing

amazon
Web  Images  Videos  Maps  News  More
219,000,000 RESULTS  Any time ~

Amazon.com® Official Site - Amazon
‘Ad - www. Amazon.com - 1,858,000+ followe
Huge Selection and Amazing Prices. Free Two-Day Smppmg with Prime.
Departments: Uniimited Instant Videos, Digital Music and more

n.com once in last 7 days

Amazon Prime Amazon Gift Cards
Amazon Ech Prime Instant Video
e HDX Tabl Amazon Fire TV

Online shuppmg from the earth's biggest selection of books, magazines, music, DVDs,
videos, electronics, computers, software, apparel & accessories, shoes, jewelry
Books Kindle eBooks

Online shopping for Books from a great  Online shopping for Kindle Store from a
selection of Books Featured great selection of Literature &

Shop All Departments Prime Instant Video

Amazon shop by department Site Find, shop for and buy Prime Instant
directory. This page contains links Video at Amazon.com

Movies & TV Amazon Local

DVD (971 customer reviews) §160.99  Amazon Localis a daily deals website
§82.49()()> See more. More thatis part of the Amazon
Electronics Shopping

Online shopping from a great selection A description for this page is not
at Electronics Store. available.

Full Store Directory Outlet
Amazon shop by department. Site Outlet. Online shopping for outlet deals-
directory. This page contains links find low prices on

Search

News about Amazon
bing.com/

Amazon and Penguin Random House sai
theguardian.com - 5 minutes ago
Industry sources say Penguin may block sales of its books on Amazon
because of a contract dispute, but both sides are

tobein

Rony

Amazon.com

Company

Amazon.com, Inc. is an American electronic
commerce company with headquarters in Seatt,
Washington. Itis the largest Intemet-based retailer
in the United States. Amazon.com started as an
oniine bookstore, but soon diversiied, selling .. +
envikipedia.org

Address: 440 Terry Ave N, Seattle, WA 98109
Founded: Jul 06, 1994 - Bellevue, WA
Customer service: +1888-280-3321

CEO: Jeff Bezos

Founder: Jeff Bezos

Headquarters: Seattle, WA

Stock price ‘See more about AMZN
400

v 427.63 a5

After Hours 427.25 -0.38 (-0.09%)

May 22, 414 Market

Recent post

What color s in your glass for National Wine
Day? http://amzn toMWineDay

See more
Pl ed
§9044C 13 hours ag0- I}
People also search for Seeal (104)
) g
N\

ebay- o

eBay Fipkat  Google  Applelnc.  Albaba
Group

Data fom: Wikpedia - Froebase

Feadback

amazon
Web  Images  Videos  Maps  News  More
219000000 RESULTS ~ Any time +

Amazon com® Official Site - Amazon
n.com - 1,858,000+ fo tter

Huge Selecon and Amazing Prces, Froe Twn Day Stigpingwith Prime.

Amazon Gift Cards
Prime Instant Video
Fire HDX Tablet Amazon Fire TV

Amazon.com - Official Site

mazon.com ~ Offcial site

Online shopping from the earth's biggest selection of books, magazines, music, DVDs,
videos, electronics, computers, software, apparel & accessories, shoes, jewelry
Books Kindle eBooks

Online shopping for Books from a great  Online shopping for Kindle Store from a
selection of Books Featured great selection of Literature &

Shop All Departments Prime Instant Video

Amazon shop by department Site Find, shop for and buy Prime Instant
directory. This page contains links Video at Amazon.com

Movies & TV Amazon Local

DVD (971 customer reviews) §160.99  Amazon Localis a daly deals website
58249 () ()> See more. More. thats part of the Amazon
Electronics Shopping

Online shopping from a great selection A description for this page s not
at Electronics Store. available.

Full Store Directory Outlet
Amazon shop by department Site Outlet. Oniine shopping for outlet deals-
directory. This page contains links -find low prices on

Search

News about Amazon

bing cominews

Amazon and Penguin Random House said to be in dispute
theguardian.com - 9 minutes ago

Industry sources say Penguin may block sales of ts books on Amazon
because of a contract dispute, but both sides are

Ronny

Amazon.com

Company
‘Amazon.com, Inc. is an American electronic
commerce company with headquarters in Seattle,
Washington. I the largest Intemet.based rotaler
in the Urited States. Amazon.com started as an
online bookstore, but soon diversified, selling ... +

NN - vikipedia org
Address: 440 Tery Ave N, Seattle, WA 98109
Founded: Jul 06, 1994 - Bellovue, WA
Customer service: +1 886-280-3321
CEO: Jeff Bezos
Founder: Jeff Bezos

Headquarters: Seattle, WA

Stock price See more about AMZN

v 427.63 o

25-0.38 (:0.09%)

fter Hours

Market Glosed

— What color s in your glass for National Wine
/23 e wee 0w Day? hitp/amzn.toMWineDay

JIP ey

See more

1anours s00- [}

People also search for See all (104)
& 2
o o

eBay Fipkat ~ Google  Appleinc  Alibaba
Grou

om Wikipedia - Freebase

ARaise youteft handif you think AWins (left, with underlines)
ARaise youright handif you think BVins (right, without underlines)
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Agenda

U Introduction to controlledexperiments
0C2dzNJ NBIFf SEFYLX Say @2dzOQONB GKS RSOAaA:
U Lessons and pitfalls

U Culturalevolution towards a datalriven org




Hard to Assess the Value of ldeas:
Data Trumps Intuition

U Features are built because teams believe they are useful.
But most experiments show that features fail to move the metrics theke
designedo improve

U We joke that our job is to tell clients that their new baby is ugly

U Based on experiments at Microsoftaper)
A1/3 of ideas were positive ideas and statistically significant
A1/3 of ideas were flat: no statistically significant difference
A1/3 of ideas were negative and statistically significant

U At Bing, the success rate is lower
U The low success rate has been documented many times across multiple companies

If you start running controlled experiments, you will be humbled!



http://exp-platform.com/expMicrosoft.aspx

KeyLesson Given the Success Rate

Avoid the temptation to try and build optimal features throug

extensive planning without early testing of ideas
U Experimenioften

ATo have a great idea, have a lot of therithomas Edison ggiLtk‘INWHQ
Alf you have to kiss a lot of frogs to find a prince, HowtheWevahanges
find more frogs and kiss them faster and faster the Old Marketing Rules

-- Mike Moran, Do it Wrong Quickly

U Try radical ideas. You may be surprised
Ab2dzof & GNXzS AF A0Qa OKSIFLI G2 AYLI SYS

Alfyou're not prepared to be wrong, you'll never come up
with anything originat Sir Ken RobinsgmED 2006 (#1 TED dalk



http://www.ted.com/talks/ken_robinson_says_schools_kill_creativity.html

Any figure that looks interesting or different is usually wro

GLF a2YSOKAY3I Aa alYlFITAYy3IZé FAYR KS 7Fi

U Examples

ALT @2dz KIS | YIFYRFG2NE O0ANIK RIGS FASER FYyR
-01/01/01

ALT @2dz KIS Iy 2LGA2YFT RNRLI R24y>S R2 y2i RS
_Jobs = Astronaut

ATraffic to web sites doubled betweer2AM November 22014for many sites, relative to the same hour
a week prior. WHy

UIF @2dz aSS | YIaaArgdsS AYLINROYSYSyd a2 ez
Triple check things before you celebrate.
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The OEC

U If you remember one thing from this talk, remember thm@int

Agree early on what you a@ptimizing

11 OEG= Overall Evaluation Criterion How 10

ALean Analyticeall it OMTM: Onéletric That Matters QMTM). }\Jl\l\ \ITILK:

AGettingagreement on the OEC in the org is a huge step forward

ASuggestion: optimize faustomer lifetime value notshortterm revenue. Ex: Amazonaneail
Look for success indicators/leading indicators, avoid lagging indicators and vanity metrics. M

AwS ' R 5 2 dz3 HdwdedViedsuer@yihing
AFunneIsusePirate metrics acquisition, activation, retention, revenue, and refemalAARRR
ACriterion could be weighted sum of factors, sash

O Conversion/action, Time to action, Viggquency

AUse a few KEY metrics. Beware of the Otis Redding proBfeffe(& Sutton) o .
GL Ol yQid R2 gKI 0Sy LIS2LX S G4dSftf YS 42 R2z az |

AReportmany other metrics for dlagnostlcs, l.e., to understand the why the €D&a@Qged,
andraise newhypotheses to iterate. For example, clickthrough by area of page

ASee KDD 2015 papers by Henrétal. on Focusingn theLongli $ NI @ood.férWérsand Business, and
Kirilletal. on ExtremeStates Distribution Decomposition Method

Douglas W. Hubhard
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http://www.amazon.com/Lean-Analytics-Better-Startup-Faster-ebook/dp/B00AG66LTM
http://www.slideshare.net/dmc500hats/startup-metrics-for-pirates-long-version

