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Predicting events on pretty much everything
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3/20/16 Zip 4 Zip 4 Zip 4
.« 50.240.135.41 10023-4592 10023-6924 10016-2324
: 04/15/16 04/20/16 03/10/16
amazon.com 03/14/16
4/11/16 e .. ..166.216.165.92 .
. /& \\
nytimes.com- ¢ £ 2 )
2/15/16 . . !
Desktop . . .
207.246.152.60
TN\ T
Mib com.mib.atbat
eom " 04/20/16
3/15/16
IDFA .
108.49.133.218 208.76.113.13 31AB-26FC- . com.rovio.angry
Etrade.com 9AAE-7568 02/26/16
4/25/16
—— Ll Tt e[ 3gi0a253.434 |- com.m.f'tness al.android
azure.microsoft.com | |~ ) ) 26.104.255.134 O/ 3/25/1(%1I ’ |
4/10/16 4/18/16
Phone/Tablet Phone/Tablet

dstillery




300 Million (US) consumer

SCALE?

Ehe New Jork Times
; o Measurement -
| R Conversion : | |
\ l
~
~
~
Work Sa
with Brand
=8 100 Billion '
. stillery

bid requests per day




Lets talk scaling? Most Limited resource?
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Personally: Waiting for your model estimation sucks!
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Tip of the iceberg ...
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World of Digital Advertising

Automation beats scaling ML

dstillery



Scaling the Solution, not the ML ...

Build/manage thousands of models with limited DS resources ...

« Allkinds of target/baserates:
various types of conversion, click, viewability, video completion, store visits, purchases

« Typically low predictability
« Create additional model for new target with a flip of a switch in hours
 Manage the feature space and automate deployment

Score ~200 Million examples daily against 10K models
« Less than 0.006 ms each

Economic efficiency

dstillery



DS Dashboard ...

@ DS Dashboard Campaign Index Data Nexus Inventory Stats Seg Avails Campaign Validation

317

Campaigns on Optimus (out of 432 active campaigns; SGD models were built in the past 24 hours
249 auto set prices; 83 auto create targetgroups)

Projects:

« CFP Sampler Specs

« Data Nexus

» DS Crosswalk

« Inventory Stats

« Optimus Campaigns

« Place Still Tag Index

« Seg Avails

= Sport

« Segrank Campaigns

- Exchange Specific Stats
« Optimus Decider Audit Trail

Top campaigns by daily revenue

Verizon 1Q16 Programmatic Video: 5.0%

Comcast Central: 2.9%
Liberty Mutual Prospecting: 2.8%

/\Sprlnl ZMOT: 2.6%

Hulu_FY16_Retargeting_Desktop: 2.6%
Livalo DTC Dstillery Desktop: 2.5%

/\I_ Sling TV Base Display: 2.5%
\\ AT&T Mobility - Display: 1.9%

. Angie's List_CORE_Jan16: 1.8%

— Hulu_FY16_Prospecting_General: 1.6%

WSI_Pottery Barn_Q116: 1.5%

Comcast NED: 1.5%

Others: 61.2%
12

Microsoft Office Exchange: 1.4%
Hulis EY1E BK Conaue<tinag Deck- 1 207
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Automating Machine Learning

Strategic ML Choices ...

Infrastructure
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Automating Machine Learning

Strategic ML Choices ...
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ML Strategy:

robustness & interpretation beats peak performance

» Feature engineering
« Sparse binary or hostnames: easy to code all kinds of data
« ~100 Million (possible) features
« Stay ‘close’ to the raw data
« Hashing to ensure consistent feature space
« One MUST fit all ...

« Algorithm
« Logistic regression (and some Nalve Bayes)
« Stochastic gradient descent
« Penalties & Heuristics for Learning Rate Estimate
« Constant refresh every ~3 days
« Stacking & Transfer Learning & Sampling

dstillery
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© DS Dashboard Campaign Index Data Nexus Inventory Stats Seg Avails Campaign Validation Useful Links ~

SGD Model (Model ID: 1728493)

Marketer Microsoft (Empowering Media SF) [6000]
Offer Microsoft Azure Evergreen [7599]
Offer Level 40: Free Trial [19945]
Model Created At 2016-03-06 12:36:39
Model Event End Time 8:03-06 17:40:00

# Positive 217
# Negati 2,170
# Featungs 362,059

Parent Modé
HDFS Path

1725331

Top Features with Highest Scores

dfs2/user/sgd/models/19945/0L19945_FM2_BS20160306123636.model

Show 10 [&) entries Search:

Feature Coef v
[46303095] 3.117
blogs.msdn.com [33892607] 3.010
www.why-recycle.com www.technet.com [46550201] 2.932
www.|z95.0org [85757707] 2.779
www.dorisandjillycook.com www.dotnetfunda.com www.edenprairiecenter.com [35375642] 2.508
www.onebox.com www.avanquest.com [35325508] 2.467
www.office.com [46380052] 2.410
[46305049] 2.297
www.verbasoftware.com [46446087] 2.294
www.rosebyrne.org www.socialapocalypse.com www.milfmovies.biz www.milwaukee-wisconsin-wi.com 2088

www.msexchange.org [35355270]
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Automating Machine Learning

Infrastructure
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Streaming Data Infrasfructure Unlocking Access to 50 Trillion record Consumer

History..
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-
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Consumer Events Data

Cleaning & consistent format
Bot detection

Appending contextual information

| Datalnto ..

| Consumer |
| Events:

{+ 1008 Daily |
Eonts |

| Consumer Sensors Pipe |

| streaming Data Infrastructure Unlocking Access to 50 Triion record Consumer | \ Empowering

3

* 10M points
of inferest

Universal DataStore
50 Tiion Record
Consumer History.

Playground
« Efficient.
profolyping

mpm) Consumer Event Logs

Web App
amazon.com Zip 4 Zip 4 Zip4
4/11/16 T ..+ 50.240.135.41 10023-4592  10023-6924 10016-2324
: 04/15/16 04/20/16 03/10/16
buzzfeed.com 03/14/16
3/20/16 .+« «166.216.165.92 .

nytimes.comt * / \

2/15/16

Mib.com
3/15/16

Etrade.com
4/25/16

azure.microsoft.com
4/10/16

)
Desktop
207.246.152.60
108.49.133.218 208.76.113.13
‘ 5 “tre|  sst0425313¢ |7
Phone/Tablet

TEN

IDFA
31AB-26FC-
94AE-756B

O /

Phone/Tablet

com.mib.atbat
© " 04/20/16

. com.rovio.angry
02/26/16

com.myfitnesspal.android
3/25/16
4/18/16

dstillery

=,

[ History.. Scientists & Machines
Machine
Extensible Rules Learning
Engine(proprietary - 100%
software) Aifomated
« Identify - events of B ooz ey
donit s ‘ : et
- Process - Define. N iopiietcny; " modek daly
o
&
« Sfore - route dofa fo L= B
storage locafion < Croswok =
Homing 2
+ Behavioral istores
+ Location G'!:"’:."“' re
< >
Q
o
>3
]



| Consumer Sensors Pipe Streaming Data Infrastructure Unlocking Access fo 50 Trilion record Consumer
| Datalnfo... i History...

| Empowering H
Scientists & Machines |

| Consumer |
| Events:

Sampler

dota
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|+ Appusage
i+ Ecommerce
sales
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| register
i sales
« Precise
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T
EXECUTION LAYER
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© DS Dashboard

id
desc
process

mode
destination
precondition
sampler_interval
spec

type
version

id
desc
process
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destination
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spec
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version
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process
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Pre
Processing
Layer

- Normaize
* Append

- Clean

* Primed for

new Data
Sources

Campaign Index Data Nexus Inventory Stats Seg Avails Campaign Validation Useful Links ~ § Consumer Sensors Fipe
§§2$T“
112 [t
SGD RON Sampler -
init-request;populate-cookies—from-req; refresh-ssc(adh,vstcnt, lbh,sglst,browser_prop); feature- Db »
map(2);score(display,5:6:11:14:17:18, false,-1, false, true); cfp-to—kafka(cfpBaseline) i * Ecommerce
none S
86400 el
{"isQ":"return (event.eventType == 6 && event.audienceType == 72 & (event.getCountry() == \"US\" || ef oo ..
\"CA\" || event.getCountry() == \"GB\" || event.getCountry() == \"ZZ\" || event.getCountry() == e
\"unknown\"));","onQ":"","onR":""'} S
groovyTemplate
3
113

Fracture INS

init-request;populate-cookies-from-req; refresh-ssc(adh,vstcnt, lbh,sglst,browser_prop);feature-map(2);cfp-to—
kafka(cfpBaseline);

ON

none
0

{"isQ":"return (event.getBrowserId() % 1000 == @) & event.getBrowserId() > 9999999999 && event.environmentType !

\"APP\";","onQ" : """, "onR": "}
groovyTemplate
2

114

Bid Sampler 0.125%

init-request;populate-cookies-from-req; refresh-ssc(adh,vstcnt, lbh,sglst,browser_prop);cfp-to-kafka(cfpBaseline)
ON

none

0

{"isQ":"return ((new Random()).nextInt(800) == 1 & event.environmentType != \"APP\" && event.eventType == 10 &&
(event.getCountry() == \"US\" || event.getCountry() == \"CA\" || event.getCountry() == \"GB\"));","onQ":"","onR":""}
groovyTemplate

2

! Streaming Data Infrastructure Unlocking Access fo 50 Trillon record Consumer
! History..

Empowering

Scientists & Machines

mms) Consumer Event Logs

dstillery
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Event Data Enrichment
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Augmented Event Data (Json)

EventData

GeoData

DeviceData

VisitData

ScoresData

LinkedData

SegmentData

Data describing current event. Time, IP, etc.

Info derived from precise physical location.

All data regarding the event device, including historical observations.

List of historical visits by this device.

Thousands of propensity scores from the Dstillery machine learning system.

List of linked devices as well as list of linked visits.

Segments historically stored against device, as well as segments derived

from all of the above augmented features.

dstillery



/ PaSte JSON here {"featureid":99,"offerlevelid":28568,"score":-0.28205407},{"featureid":100," offerlevelid":28568,"score":-0.020146718},
{"featureid":102,"offerlevelid":28568,"score":-0.025014956},{"featureid":9," offerlevelid":100,"score":58.0},
{"featureid":10,"offerlevelid":100,"score":62.0},{"featureid":14,"offerlevelid":100,"score":173.0},
{"featureid":15,"offerlevelid":100,"score":2.9827585},{"featureid":23, " offerlevelid":100,"score":1.0},
{"featureid":49,"offerlevelid":100,"score":5.1532917}],"sgdattrscount":1,"sgdattrslist":
[{"featuremapperid":2,"sparseentriescount":62,"sparseentrieslist":[{"id":46275894,"value":1.0},{"id":46425750,"value":1.0},
{"id":46392250,"value":1.0},{"id":33561858,"value":1.0},{"id":48004636, "value":1.0},{"id":46366453,"value":1.0},

s AmAmA~AA noa A | A~ anAAAA "4~ TP N VT o4~ PPNV o4~

Edit your JSON directly in the textarea above. The JSON editor will get updated when you leave the field.

O Call a JSON P _callback URL: | Your service can be here! Contact org@client.io display JSON
end pOlnt Example: http://example.com/info.json?callback=? # do not forget to put the actual callback name in the field on the left

:= JSON editor
Expand all IRV hileM array fobject! string number BoooIean@null] Remove item by deleting a property name.

-] eventattr, {"actiontakerinfocount":0,"actiontakerinfolist":[],"appauditid":"zZJonVgkyYLTgAAABLC

actiontakerinfocount 0
actiontakerinfolist [



DS Dashboard ...

@ DS Dashboard Campaign Index Data Nexus Inventory Stats Seg Avails Campaign Validation

317

Campaigns on Optimus (out of 432 active campaigns; SGD models were built in the past 24 hours
249 auto set prices; 83 auto create targetgroups)

Projects:

« CFP Sampler Specs

« Data Nexus

* DS Crosswalk

« Inventory Stats

« Optimus Campaigns

« Place Still Tag Index

« Seg Avails

= Sport

« Segrank Campaigns

- Exchange Specific Stats
« Optimus Decider Audit Trail

Top campaigns by daily revenue

Verizon 1Q16 Programmatic Video: 5.0%
/ Comcast Central: 2.9%

Liberty Mutual Prospecting: 2.8%

/\Sprinl ZMOT: 2.6%

Hulu_FY16_Retargeting_Desktop: 2.6%
Livalo DTC Dstillery Desktop: 2.5%

/\I Sling TV Base Display: 2.5%
\ AT&T Mobility - Display: 1.9%
= Angie's List_CORE_Jan16: 1.8%
Others: 61.2% Hulu_FY16_Prospecting_General: 1.6%
WSI_Pottery Barn_Q116: 1.5%

Comcast NED: 1.5%

26

Microsoft Office Exchange: 1.4%
Huislis EY1E BK Conauectinag Declk- 1 207
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THE PREDICTABILITY PREDICAMENT:
BEWARE WHAT YOU ASK FOR!
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“Icing” on top of the Ice Berg?




How ‘predictable’ is a predictive modeling task?
(given the data)

Sexudal
Orientation

Pizza for
Dinnere

Random D I

eterministic

30



For now let’s try to predict who is male ...
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Predicting Probability (Male) in Facebook

00000d41ed774823fcal42945ec915c0,1,,,,,,.--.,en_GB,,

00000dee02d70c£8c0d79£96b6d1c59d,0, ,,,ssrrsrs€N_Ud,,
00000£f232abfe25a80156£fe069395460,0,1992,20,2,2,,,,,s,,,19,-5
00000f4bal0cff946blc0e3b051287ede,0,1993,19,2,,,,,,,,en_US,310,8 40% Men
0000130571654e3afaa62f4e9d2e4£63,0,,,2,2,,,,,,,en_US,193,7
00001544469ae9b408869a463aldd77a,1,1984,28,2,,,,,,,,en_US,,-4

Data: 00001544469ae9b408869a463aldd77a
i i 00001544469ae9b408869a463aldd77a

FOCGbO(?k public dOTC{SeT with 200K 00001544469ae9b408869a463aldd77a
anonymized users, their 000015444692ae9b408869a463aldd77a
: T 00001544469ae9b408869a463aldd77a
demographics and their likes 00001544469ae9b408869a463aldd77a
00001544469ae9b408869a463aldd77a

00001544469ae9b408869a463aldd77a

. 00001544469ae9b408869a463aldd77a
MethOdOIOQY- 00001544469ae9b408869a463aldd77a
. . 00001544469ae9b408869a463aldd77a
Logistic regression on sparse 00001544469ae9b408869a463aldd77a
represen’rgﬁon 00001544469ae9b408869a463aldd77a

00001544469ae9b408869a463aldd77a
00001544469ae9b408869a463aldd77a
00001544469ae9b408869a463aldd77a
00001544469ae9b408869a463aldd77a

100198443380917
100248613695
10050726267
101021248409
101054236602446
101425333232551
10148199466
10150154095435553
10161539667
101844593108
101936079845392
101987301816
102038567018
102040023230884
10212595263
102168219824412
1022548733
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Take 1: Predict Gender Based on age ...

dstillery



Gender based on age: very little signal ...

2500

2000

1500

Frequency

1000

500
I

T T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0

p(male | age)

Overall Accuracy: 60%

~ AUC: 58% dstillery



Gender based on age: very little signal ...

2500

2000

1500

Frequency

1000

500
I

Accuracy: 75%
Sov s 10

p(male | age)

0.0 0.2

Overall Accuracy: 60%

- AUC: 58% dstillery
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From small to bigger data ...

dstillery



Take 2: Gender based all your likes

dstillery
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Predict gender base on all likes: a lot of signal ...

3000

Frequency
2000
L

1000

Accuracy: 100%

0.0 02 04 06 08 1.0
p(male | likes)

Overall Accuracy: 83%

dstillery
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from age to all ‘likes’
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But what happens if your problem is a mixture of both?

A
s Ith s

o > \‘

Random Deterministic

40
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DS Dashboard ...

@ DS Dashboard

317

Campalgns on Optimus (out of 432 active campaigns;
249 auto set prices; 83 auto create targetgroups)

Projects:

CFP Sampler Speos
Data Nexus

DS Crosswalk

Invantory Stats

Optimus Campaigns
Place Still Tag Index
Seq Avails

Sport

Segrank Campaigns
Exchange Specific Stats
Optimus Decider Audit Traill

Campaign Index Data Nexus

Inventory Stats Seg Avails Campaign Validation

G116

SGD models were buiit In the past 24 hours

Top campaigns by daily revenue

Others: 61.2%

1916 Progs Video S.0%
Comcast Contral 2.9%

Liberty Mutual Prospecting 2 8%
Sprint IMOT: 2.6%

,_\ Sling TV Base Display: 2.5%
ATAT Mobility - Display: 1.9%
Angle's List_CORE_Jan16: 1.8%

Wi Pottery Barm Q116 1.5%
Comcast NED: 1.5%

icrosoft Office 1La%
Hulu _FY16 C L3%

Mulu FY 16 _Retargeting Desktop: 2.6%
7 Uivale DTC Dstillery Deskiop: 2.5%

Hulu_FY16_Prospecting_Cenerall 1.6%

Useful Links ~

stillery




Witness a spike in human predictability ..

Death of
free wille

Median 5% Lift

2 weeks in 2012
dstillery
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O [search vomens e e ] [eo]

Healthy Aging

Aging well, Living Well Americans are living longer than ever before, and many seniors are living
active, healthy, and productive lives. & woman who is 65 today can expect to live,

Health Channels

-y

- cregenes - ;
)
i e /
Sheratonr
HOTELS & RESORTS
Cln
o @

Microsoft” dsa a -

Office

I Women's Health Base Featured on I

)
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www.womenshealthbase.com
www.filmannex.com
www.ffog.net
www.drugshews.org
www.menshealthbase.com
www.dailyfreshies.com
www.hark.com
WWwWw.gossipcenter.com
www.articletrunk.com
www.41lanswers.com
www.dailyrx.com
www.all-allergies.com
www.knowvehicles.com
www.chinaflix.com

www.parentingnewsstories.com
www.wrestlingnewz.com
www.gourmandia.com

URL’s that are very predictive for more than 10 brands

dstillery



Traffic overlap of cookies from Bid Request

50%




Web Site
www.youtube.com
www.weather.com
www.foxnews.com
www.imdb.com
www.ehow.com
www.latimes.com
www.washingtonpost.com
wiki.answers.com
abcnews.go.com
www.forbes.com
www.dailymail.co.uk
www.examiner.com
premiumweathersitel.com
www.politico.com
www.nydailynews.com
www.usatoday.com
www.slate.com
content.usatoday.com
www.nypost.com
WWW.Npr.org

Percent Common Users
55%
28%
23%
22%
22%
20%
19%
18%
18%
17%
14%
13%
11%
11%
11%
11%
10%
10%
9%
9%
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E TODAY'S PAPER VID / POPULAR U.S. Edition =

blapMmingdalers

, Savings =
Account™

Search

WORLD

u.s.
POLITICS
NEW YORK
BUSIN S
DEALBOO
TECHNOLOC

Supreme Court
Faces Crucial
Rulings in
Comlng Term
M ET
The justices, starting on
Monday, are expected to take
up samu < marriage,
Voting Rights Act of 1965 a
affirmative action in I
OPINION education.

Kurds to Pursue
More Autonomy if
Syrian Regime Falls

Some ir e 1ong divided and

7, September 2

ARTHUR OCHS SULZBERGER, 1926 - 2012

Subscribe: Digital / Home Delivery Log In Register Now

cl)c New ﬂ ork &mes

2:41 PMET

OPINION »

EDITORIAL APPRECIATION

A Publisher and
Projectionist

A personal reminiscence of
Arthur Ochs lzberger, the
man who led " ew York
Times for 34 years.

BUSINESS DAY »

COMMON SENSE

Are You Better Off? That
Depends on Who You Are
The people who should be
most receptive to Mitt
Romney’s message are less
likely to vote for him.

SPORTS »

SEE WHAT'S

ON
ROLLOYER TO
EXPAND

40 Days of Night
C ge Rankings
Overhaul ecial

- Glanville: Team as Far
- Op-Ed: The N.F.L. Lo

and the Modern Econor

No platform fees.
Trade free for 60 days.

E Ameritrade ©
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What website am 1?

Web Site
www.filmannex.com
www.ffog.net
www.drugsnews.org
menshealthbase.com

www.womenshealthbase.com

www.hark.com
womenshealthbase.com
www.articletrunk.com
411lanswers.com
www.dailyrx.com
www.all-allergies.com
knowvehicles.com
modernbaby.com
parentingnewsstories.com
www.thefutoncritic.com
www.gourmandia.com
www.gossipcenter.com
dailyfreshies.com
www.greeting-cards.com

Percent Common Users

96%
93%
93%
89%
85%
85%
81%
81%
78%
74%
70%
67%
63%
59%
59%
59%
59%
56%
56%



vowns

choose from a lar

HipHopHavoc Search HipHop Aucio:
THE Hopse oF Hip Hop anb BNB Bangaz

HOME NEWS MUSIC VIDEOS LIFESTYLES AUDIO CLIPS INTERVIEWS REVIEWS HHH RSS feed Audio Problems?

HIPHOPHAVOC TOP STORY TOP NEW EXCLUSIVES UNDERGROUND HITZ

DJD a ft Fabolous, T Pain, Yo Gotti - Roc Marciano - - | Shot The King(Prod by Roc Marciano)
+ Goin Down Mikkey Halsted ft Twista - - Get Low(Prod. By The Legendary Traxster)
Belly ft Juicy J - - 1200 Mistah F.AB.- - Swimming Pools

J Cole ft Major Lazer - - Get Free ColeWorld Chino XL ft. Sick Jacken, Immortal Technique, DV Alias Krist- - Arm
J.Ford ft Peedi Crakk - - Favorite Yourself

Mistah FAB ft Willie Joe - - Automatic Grafh - - Bands A Make Her Dance(G Mix)

See All Exclusives See All UG Hitz

HIPHOPHAVOC E-MAIL

Login ID:
LIL WAYNE BREAKS ELVIS Pagssword:'
PRESLEY’S B"—LBOARD RECORD E New users sign up!

LOS ANGELES (Reuters) — Lil Wayne toppled Elvis Presley to become
the new King of the Billboard Hot 100 singles chart on Thursday, with
a

LIL W)AYNE-SAHE DAMN TUNE(DIRECTED BY DJ SCOOB

SEARCH SITE CONTENT
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Bots are executing conversion events

GETTHE LATEST FROM NIKE

«'Cookie Stuffing’ increases the value of the ad for retargeting
*Messing up Web analytics ...
‘Messes up my models because a bot is easier to predict than a human

. dstillery



Percent bot traffic on conversion metrics

Clorox Hispanic Home Care Video Completes
CDW Hispanic Video Completer

Symantec Discount Landing Page

MBO Confidence Page

Smashbox Homepage

NFLST.tv DMA Landing Page

Nature Made Pharmacist Recommended
DirecTV Movers

Citibank Message 1
MBO Compliance Page

Canon Homepage

Comcast - Ty Campaign Hub

Microsoft LinkedIin Dynamics Conversion

San Francisco pixel within Spongecells creatives
Western Union Latin America

Hiscox Quote page

Mexico Landing Page

Citibank SF SmartAudiences Engagement Pixel

0 0.1 0.2 03 04 05 0.6 07 0o0.z:8

dstillery



Two populations surfing the we: Bot vs. Human

2015

. dstillery



Deterministic

Random
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Bot activity has more signal - higher predictions

3000

Frequency
2000
|

dstillery
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Eliminate labels generated by bots ....

Performance Index

3 more weeks in spring 2012

dstillery
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What about Clicks?

“Measure of consumers
interest in the product’

dstillery
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Report: 409/0 Of Clicks On Mobile Ads Are
Fraudulent Or Accidental

Mobile advertising may still be in its infancy, but if a new study by Trademob is correct,
click fraud on mobile ads is already quite well developed. The mobile app marketing
company conducted research that showed that 40% of mobile ad clicks are either

accidental or fraudulent.

60%
Regular

dstillery



Model learned when people click accidentally:

Fumbling in the dark ...
Top 10 Apps by CTR

9
8
7
E 6
ey B
I5
~
a
-3 4
[
GCs3
2
1
0
Game Game Game  Flashlight  Social Game Game OnlinePub Flightlight Game
Video

App Cateogry

. dstillery
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‘Optimizing Clicks ...’

Mahjong Village

4.5% 3

30 thousand 1 million

Play free mahjong solitaire game! Hundreds of
unique levels!

Google Play

dstillery



Accidental clicks are more predictable than intentional

Model learns to predict the accidental much more easily than the

infentional ones ... ]
accidental

intentional

3000
I

| will only target
clicks that are
likely to happen
accidentally but
not randomly ...

Frequency
2000

1000

dstillery
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Finding good audiences for luxury cars?
Predict dealership visits?

dstillery



Browsing history of your neighbor who hacked your WIFI?

amazon.com
4/11/16

buzzfeed.com
3/20/16

nytimes.cont

2/15/16

Mib.com
3/15/16

Etrade.com
4/25/16

Potterybarn.cor

4/10/16

|2

Web

L AN

0

-
.

Desktop

N

\___©° J

Phone/Tablet

.
.
® .

.« 50.240.135.41

. - 166.216.165.92

App
Zip 4 Zip 4
10023-4592 10023-6924
04/15/16 04/20/16

207.246.152.60

108.49.133.218

208.76.113.13

38.104.253.134

IDFA
31AB-26FC-
94AE-756B

.
o ®
0
.
o ®
.

\_ O J

Phone/Tablet

com.mlb.atbat

° 04/20/16

. com.rovio.angry

02/26/16

com.myfitnesspal.android
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AQth AVE

Potentially three populations in the location prediction

A3 AV

People who are indeed at dealership
and their history

People who are somewhere close

People who hacked into your WIF|

dstillery



URL Logistic Parameter

Idenlﬁfy peOple WhO Wi" www.mercedesremotestart.com 2.97

o www.girardtoyota.com 2.92
go to Mercedes dealerships www bluelineprop.com 21
www.toyotaoflaredo.com 2.70
www.pikespeakacura.com 2.44
www.motorcarsacura.com 2.39
www.hobsonrealtors.com 2.35
www.fayettevillencmls.com 2.35
www.coast2coastmixtapes.com 2.28
www.fwproperties.com 2.26
www.dealeron.com 2.25
www.smartfitnesscoach.com 2.23
www.pearsonlongman.com 2.21
www.pattersonauto.com 2.14
www.acuraofmodesto.com 2.11
www.f2it.co.uk 2.10
www.keyeshyundai.com 2.09
www.stevenscreekhyundai.com 2.06
www.columbusrealtors.com 2.05
www.whitmanathletics.org 2.05
www.napletonautosales.com 2.02
www.dealerelite.net 2.00
www.valuinsight.com 1.99
www.travel-shows.com 1.98

69 www.gorealestateagents.com 1.98



‘In the market’ signal
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URL
www.mercedesremotestart.com
www.girardtoyota.com
www.bluelineprop.com
www.toyotaoflaredo.com
www.pikespeakacura.com
www.motorcarsacura.com
www.hobsonrealtors.com
www.fayettevillencmls.com
www.coast2coastmixtapes.com
www.fwproperties.com
www.dealeron.com
www.smartfitnesscoach.com
www.pearsonlongman.com
www.pattersonauto.com
www.acuraofmodesto.com
www.f2it.co.uk
www.keyeshyundai.com
www.stevenscreekhyundai.com
www.columbusrealtors.com
www.whitmanathletics.org
www.napletonautosales.com
www.dealerelite.net
www.valuinsight.com
www.travel-shows.com
www.gorealestateagents.com

Logistic Parameter

2.97
2.92
291
2.70
2.44
2.39
2.35
2.35
2.28
2.26
2.25
2.23
2.21
2.14
2.11
2.10
2.09
2.06
2.05
2.05
2.02
2.00
1.99
1.98
1.98



Real Estate
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URL
www.mercedesremotestart.com
www.girardtoyota.com
www.bluelineprop.com
www.toyotaoflaredo.com
www.pikespeakacura.com
www.motorcarsacura.com
www.hobsonrealtors.com
www.fayettevillencmls.com
www.coast2coastmixtapes.com
www.fwproperties.com
www.dealeron.com
www.smartfitnesscoach.com
www.pearsonlongman.com
www.pattersonauto.com
www.acuraofmodesto.com
www.f2it.co.uk
www.keyeshyundai.com
www.stevenscreekhyundai.com
www.columbusrealtors.com
www.whitmanathletics.org
www.napletonautosales.com
www.dealerelite.net
www.valuinsight.com
www.travel-shows.com
www.gorealestateagents.com

Logistic Parameter

2.97
2.92
291
2.70
2.44
2.39
2.35
2.35
2.28
2.26
2.25
2.23
2.21
2.14
211
2.10
2.09
2.06
2.05
2.05
2.02
2.00
1.99
1.98
1.98
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Fitness ...

URL
www.mercedesremotestart.com
www.girardtoyota.com
www.bluelineprop.com
www.toyotaoflaredo.com
www.pikespeakacura.com
www.motorcarsacura.com
www.hobsonrealtors.com
www.fayettevillencmls.com
www.coast2coastmixtapes.com
www.fwproperties.com
www.dealeron.com
www.smartfitnesscoach.com
www.pearsonlongman.com
www.pattersonauto.com
www.acuraofmodesto.com
www.f2it.co.uk
www.keyeshyundai.com
www.stevenscreekhyundai.com
www.columbusrealtors.com
www.whitmanathletics.org
www.napletonautosales.com
www.dealerelite.net
www.valuinsight.com
www.travel-shows.com
www.gorealestateagents.com

Logistic Parameter

2.97
2.92
291
2.70
2.44
2.39
2.35
2.35
2.28
2.26
2.25
2.23
2.21
2.14
211
2.10
2.09
2.06
2.05
2.05
2.02
2.00
1.99
1.98
1.98
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How much randomness can a model absorb?

We will randomly switch the gender value for increasing percentages

00000d41ed774823fcal42945ec915c0,1,,,,+ssrr,r,€n_GB,,
00000dee02d70cf8c0d79£96b6d1c59d,0,,,,/ss/r+r,,,en_US,,
00000f232abfe25a80156fe069395460,0,1992,20,2,2,,,,,,,,19,-5
00000f4ba0cff946blc0e3b051287ede,0,1993,19,2,,,,,,,,en_US,310,8
0000130571654e3afaa62f4e9d2e4£63,0,,,2,2,,,,,,,en_US,193,7
00001544469ae9b408869a463aldd77a,1,1984,28,2,,,,,,,,en_US,,-4

00000d41ed774823fcal42945ec915¢c0, ,,,srsrrsvrs€n_GB,,
00000dee02d70cf8c0d79£96b6d1c59d,0,,,,ss/ssr,,,€n_US,,
00000f232abfe25a80156£fe069395460 11919125,:2/01,:25,°20 ;5,5 7 s v v 7 119, =5
00000f4bal0cff946blc0e3b051287ede,0,1993,19,2,,,,,,,,en_US,310,8
0000130571654e3afaa62f4e9d2e4£63, ,,,2,2,,,,,,,en_US,193,7
00001544469ae9b408869a463aldd77a,1,1984,28,2,,,,,,,,en_US,,-4

dstillery



Performance is surprisingly stable even under random noise

50% original labels

Percent Men in top 1%

100.00%
95.00% j
90.00%

85.00%

Frequency
L

100 200 300 400 500
|

0
L

80.00% 0.0 0.2 04 0.6 0.8 1.0

75.00%

800
|

25% original labels

70.00%

600
l

65.00%

Frequency
400

60.00%
100% 75% 50% 25%

200
|

Percent original labels

I T T
0.0 0.2 0.4 06 0.8 1.0

dstillery
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Identify people who will go to Mercedes dealerships?

My predictions might be better
than my ‘ground truth’

. dstillery
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Where do we find frequent tfraveler?

The Parking Spot - JFK a
P e~
JFK P Comfort Inn JFK Airport &>
£
747th gy 4 ROSE
American Airlines . British Airways
Hangar 10 Executive Club
L R,
@ "'n,a
X9,
= o
JetBlue Termin:
Virgin Atlantic Cargo = John F. Kennedy
International Airport
Airport serving the...
Inwood

dstillery



What do you think
indicates people going to JFK?

The Parking Spot - JFK @
P ™9

JFK P Comfort Inn JFK Airport

147th Ave ROSE

American Airlines . British Airways

Hangar 10 Executive Club
AL 4’00%
@ Oh’c?
28
/I'O’
JetBlue Termin
Virgin Atlantic Cargo = John F. Kennedy
International Airport
Airport serving the...
Inwood
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URL
www.iglesiaelfaroinc.org
WWWw.jumpseatnews.com
www.bluelineprop.com
www.ktxdtv.com
www.southjefffootball.org
www.unitedafa.org
www.parliamenthouse.com
www.yunghova.com
www.interlinetravel.com
www.aclin.org
WWW.swissport.com
WWww.gcsanc.com
WWW.SWacu.org
www.airlinepilotcentral.com
www.homotrophy.com
www.beggsfuneralhome.net
www.tvathletics.org
www.2shopper.com
www.nextmagazine.com
www.dailyjocks.com
www.pullzone.com
www.diamondoffshore.com
www.myerspolaris.com
www.ryandeyer.com
www.okllo.com
www.ifihadtochoose.com
www.ivoirmixdj.com

Logistic Parameter
2.38
2.25
2.21
2.14

2.1
2.09
2.07
2.06
2.03
2.03
2.03
2.01
2.01
1.97
1.97
1.94
1.92
191
191
1.87
1.87
1.86
1.86
1.86
1.84
1.83

dstillery



URL
www.iglesiaelfaroinc.org

Www.jumpseatnews.com
www.bluelineprop.com
www.ktxdtv.com

www.southjefffootball.org
www.unitedafa.org

www.parliamenthouse.com
www.yunghova.com

www.interlinetravel.com
www.aclin.org
WWW.swissport.com
WWW.gcsanc.com
WWW.Swacu.org

www.airlinepilotcentral.com
www.homotrophy.com

www.beggsfuneralhome.net
www.tvathletics.org
www.2shopper.com

www.nextmagazine.com
www.dailyjocks.com
www.pullzone.com
www.diamondoffshore.com
www.myerspolaris.com
www.ryandeyer.com
www.okllo.com
www.ifihadtochoose.com
www.ivoirmixdj.com
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Logistic Parameter
2.38

2.25
221
2.14

2.1
2.09

2.07
2.06

2.03
2.03
2.03
2.01
2.01

1.97
1.97

1.94
1.92
191

191
1.87
1.87

1.86
1.86
1.86
1.84

1.83
1.83

215-225-2530

i . 0 - English Espaiiol
nfacebook Ig«&éla/ ((jé ?.C?/MSL M (L&L&LCZ@@ P ala &L@é& Donate
o0t our asor Videos] Clndar Wit n-Dep il st

AVA R |
111
A/

|8 |
vil

E RESPIRA DIRA T NOMRRFE

‘(. LIVESTREAMING
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URL
www.iglesiaelfaroinc.org
WwWw.jumpseatnews.com
www.bluelineprop.com
www.ktxdtv.com
www.southjefffootball.org
www.unitedafa.org
www.parliamenthouse.com
www.yunghova.com
www.interlinetravel.com
www.aclin.org
WWW.Swissport.com
WWW.gcsanc.com
WWW.SWacu.org
www.airlinepilotcentral.com
www.homotrophy.com
www.beggsfuneralhome.net
www.tvathletics.org
www.2shopper.com
www.nextmagazine.com
www.dailyjocks.com
www.pullzone.com
www.diamondoffshore.com
www.myerspolaris.com
www.ryandeyer.com
www.okllo.com
www.ifihadtochoose.com
www.ivoirmixdj.com

Logistic Parameter
2.38
2.25
2.21
2.14

2.1
2.09
2.07
2.06
2.03
2.03
2.03
2.01
2.01
1.97
1.97
1.94
1.92
191
1.91
1.87
1.87
1.86
1.86
1.86
1.84
1.83
1.83

Search

United Master Executive Council Rt

. Association of Flight Attendants - CWA, AFL-CIO

AFA News Contract Negotiations Scheduling Pay & Benefits Safety Local Councils

Show Our Pride o

Show you have AFA PRIDE

; a ¥ Reserve RN Contract  REPORTS AND FORMS
FERENE v > Education TG B

~\‘b Jumpseatnewsicom

" United Airlines Flight Attendant News and Resource Center
LatestNews | CrewlLounge | Unimatic | Discounts | Domiciles | Paperwork | AboutJSN | Membership

Flight Attendant News and Resources QuickEing

Unimatic Access | Help | Commands
September 11 Remembered Bid Packages | Domiciles | Transfers

Contract Vote Results Flying Together | Webmail

Complete Tentative Agreement Now Available ‘ ‘

New Hires and Open Premium Positions

EmployeeRES | Pass Travel | Fare Calculator
Forms | Paychecks | Benefis | Discounts

. . ANP | Leave of Absence | eLearning | CQ
Tentative Agreement Approved by Joint MEC
PED Supplement
AFA aqd United Agree to Terms for Joint Briefing Sheets | Purser | Tools | FAOM
Collective Bargaining Agreement
Uniforms: Info | Order (Help) | Tailors
Early Boarding — Accommodating Special Needs Passengers
Phone Directory | Medical | W2 Form
Crew Verification and Flight Attendant FAA Minimum
Travel and Safety

> MORE NEWS... EmployeeRES | Pass Travel | Fare Calculator
Edit Your Pass Riders | Get Reports

dstillery
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URL
www.iglesiaelfaroinc.org
www.jumpseatnews.com
www.bluelineprop.com
www.ktxdtv.com
www.southjefffootball.org
www.unitedafa.org
www.parliamenthouse.com
www.yunghova.com
www.interlinetravel.com
www.aclin.org
WWW.swissport.com
WWw.gcsanc.com
WWW.SWacu.org
www.airlinepilotcentral.com
www.homotrophy.com
www.beggsfuneralhome.net
www.tvathletics.org
www.2shopper.com
www.nextmagazine.com
www.dailyjocks.com
www.pullzone.com
www.diamondoffshore.com
www.myerspolaris.com
www.ryandeyer.com
www.okllo.com
www.ifihadtochoose.com
www.ivoirmixdj.com

Logistic Parameter
2.38
2.25
2.21
2.14

2.1
2.09
2.07
2.06
2.03
2.03
2.03
2.01
2.01
1.97
1.97
1.94
1.92
1.91
1.91
1.87
1.87
1.86
1.86
1.86
1.84
1.83
1.83

Football Homepage Information SJ Football Academy

FRI, SEP 16
snis
WR06

7:30PM | FRI, SEP 16 9:30PM || SAT, SEP 17 11:00AM || SAT, SEP 17 SAT, SEP 17 11:00AM || SAT, SEP 17 11:00 AM
- | BCO4 - | ALO1 - | si20 - sn2 -
- | s105 - | si01 - | BRUINS-TILL -- | EAGLE WHITE-CARLSOI -

WHEAT RIDGE, WR-B PROSPECT P WESTMINSTER, SL:D WOLF RUN P LITTLETON, SJ-C EASTON PARK #;  LITTLETON, S}-A EASTON PARK #(  LITTLETON, S)-E EASTON PARK #:  LITTLETON, SJ-F EASTON PARK #

HEADLINES & Findus o
Support Chatfield High School's Coach McGatlin Faceb

Soukﬁ Jeffco Family — A treasured member of our...

RECENT RESULTS

I?i‘ck's Sporting Goods Everyday Coupon BFO1
S $401 - HOFFSCHNEIDER - |

IOME  ABOUT FOLLOW US ON TWITTER  CONTACT US

CATEGORIES

SUBSCRIBE

College Football or NFL Football?

By The Serpent - Monday, September 14, 2009

* % * %
* X * k

OR

RECENT CHOICES

College Football
NFL Football
Vote

© Share/Save 4" *

« Previous Choice

dstillery



URL Logistic Parameter

ABOUTUS - INTHENEWS  DIRECTIONS  CONTACT US

www.iglesiaelfaroinc.org 2.38 .
www.jumpseatnews.com 2.25

WWW-ELUZLinePrOP-COm ;ii CHECK OUT OUR UPCOMING EVENTS!
www.ktxdtv.com .

www.southjefffootball.org 2.1

www.unitedafa.org 2.09

www.parliamenthouse.com 2.07

www.yunghova.com 2.06

www.interlinetravel.com 2.03

www.aclin.org 2.03

WWW.swissport.com 2.03

Www.gcsanc.com 2.01

WWW.SWacu.org 2.01

www.airlinepilotcentral.com 1.97

www.homotrophy.com 1.97

www.beggsfuneralhome.net 1.94

www.tvathletics.org 1.92

www.2shopper.com 1.91 @ HOMOTROPHY
www.nextmagazine.com 1.91

www.dailyjocks.com 1.87 reesnTaRTerE

www.pullzone.com 1.87 Page 1 of 1,039 |I| 2/|3//4//5/ 678 Last
www.diamondoffshore.com 1.86

www.myerspolaris.com 1.86 NS

www.ryandeyer.com 1.86 otice . CEEE Wiweet, (. @Pink

www.okllo.com 1.84 @ ° @ - seseree
www.ifihadtochoose.com 1.83 COm:ZsZiEiii
www.ivoirmixdj.com 1.83
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Predict who goes to JFK?
People who

work there ...

Random Deterministic
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Thank Youl

Claudia Perlich
Chief Scientist
@claudia_perlich
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