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Predictive Modeling:
Algorithms that Learn from Data
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Example: Micro Loans
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Learning to Classify

Classification tree

Split over balance
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® Bad risk (Default) — 16 cases
® Probability of default=4/7



Learning to Classify

Logistic Regression
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Lending Club Data

Text

Loan Category
Demographic information
Credit Score
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Targeted Online Display Advertising
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Who should

5
we target for %
a product?
Ehe New Hork Times

Does the ad p—
have an effect?
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What data should
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we advertise and
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Agnostic Data

A consumer’s online activity P > gets recorded like this:

/

Purchases

The Non-Branded Web The Branded Web Encoded
datel 3012L20

date 2 4199L30

Browsing Histor date n 3075L50

Hashed URL'’s:
datel abkcc
date2 kkllo
date3 88iok
date4 7uiol

| do not want/need to ‘understand’ who you are ...



Model in 10 Million Dimensions

Using Naive Bayes and Stochastic Gradient Decent Logistic Regression, we estimate
statistical correlations between 10s of millions of web URLs and 1000s of branded
actions.
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Real-time Scoring of a Browser

OBSERVATION ENGAGEMENT

| Purchase

“"’\\‘ Some prospects fall
* out of favor once their
in-market indicators
decline.

@ site visit with positive correlation

site visit with negative correlation 1
p(buy|urls) =

1 + e~ Bo+51z)



Models in Our World

Spam Detection

Fraud/Fault Detection

Financial Trading

Medial Diagnosis/Quality control
Sentiment Analysis

Prioritization in General

CRM

Recommender systems
Advertising/Targeting



Important Takeaways

The algorithm is secondary

The data is KEY

Quality control is HARD

Model is only as good as the modeler

Very difficult to really understand the data
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today: alternative scoring

e methodology
e findings
e data sources
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WHAT THEY KNOW

Websites Vary Prices, Deals Based on Users' Information
NG Email Print  [PgSave [ WY 144 Comments 1% 0

By JENNIFER VALENTINO-DEVRIES, JEREMY SINGER-VINE and ASHKAN SOLTANI

December 24, 2012

It was the same Swingline stapler, on the same Staples.com website. But
for Kim Wamble, the price was $15.79, while the price on Trude Frizzell's screen, just a

few miles away, was $14.29.
A key difference: where Staples seemed to think they were located.

A Wall Street Journal investigation found that the Staples Inc. website displays different
prices to people after estimating their locations. More than that, Staples appeared to
consider the person's distance from a rival brick-and-mortar store, either OfficeMax Inc.

OMX +0.73% | or Office Depot Inc. [ ODP +0.18% | If rival stores were within 20 miles or so,

Staples.com usually showed a discounted price.

What Price Would You See? "How can they get away with that?" said
Ms. Frizzell, who works in Bergheim,

Texas.

In what appears to be an unintended side
effect of Staples' pricing methods—likely a
function of retail competition with its rivals—
the Journal's testing also showed that areas
that tended to see the discounted prices
had a higher average income than areas
that tended to see higher prices.




methodology

for ua in user_agents
for proxy in proxies
for profile in (components|[:PROFILES_DIR].entries - [ ".", ".."
permutation_name = [ profile, proxyl:name], uval:name]l, ].join(".")
profile_path = File.join(components[:PROFILES_DIR].path, profile)

=

zipfile path = File.join(ZIFP_DIR, permutation_name + ".zip




user-agent



older findings: orbitz

TECHNOLOGY
On Orbitz, Mac Users Steered to Pricier Hotels
N Email gpPrint [E3save K3 Y 258 comments W lin| A A

By DANA MATTIOLI
Updated Aug. 23, 2012 6:07 p.m. ET

Orbitz Worldwide Inc. [ OWW -1.66% | has
found that people who use Apple Inc.

(AAPL +0.39% | 's Mac computers spend as
much as 30% more a night on hotels, so the
online travel agency is starting to show
them different, and sometimes costlier,
travel options than Windows visitors see.

Orbitz has found that Apple users spend as much as The Orbitz effort, which is in its early

30% more a night on hotels, so the online travel site is .

starting to show them different, and sometimes stages, demonstrates how tracking people's
costlier, options than Windows visitors see. Dana i it i
s s e e f)nllne actw’ltles car? use ‘evep seemingly
Bloomberg. innocuous information—in this case, the

fact that customers are visiting Orbitz.com
from a Mac—to start predicting their tastes and spending habits.




findings: orbitz

Some sites, for example, gave discounts based
on whether or not a person was using a mobile
device. A person searching for hotels from the
Web browser of an iPhone or Android phone
on travel sites Orbitz and CheapTickets would
see discounts of as much as 50% off the list
price, Orbitz said.

Both sites are run by Orbitz Worldwide Inc.,
which in fact markets the differences as
"mobile steals." Orbitz says the deals are also
available on the iPad if a person installs the
Orbitz app.

Carrier &

1:24 PM

2901 South Las Vegas Bou...

HOTEL DEAL
TN

ARG 1
i

Riviera Hotel And Casino

*58
* KKk 3.1

A4

Lvh Las Vegas Hotel And Casin...

95 >

* Ak 3.6

Circus Circus Hotel And Casino

*69 >
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Royal Resort
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findings: gogo inflight
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findings: staples

Locations of stores relative to price zones

Likelihood of receiving higher prices, by ZIP code

m ; ® Staples
® Competitors
Low
PRICES
Middle

Shon

MNo data

Middle

No data . A ' _I O r’

What price are you likely to get?

The Journal tested the price of a basic Swingline stapler 20 times for every U.S. ZIP Code. Sometimes, visitors would receive a price of $14.29, while other
times they saw a discounted price of $15.79. Some ZIP codes saw the high price much more often than others did. Enter your ZIP Code below to see

how it fared.

How Your ZIP Code Compares

20009 m ZIP Code 20009 received the g
high price 15% of the time, o I I
N
Caveat: Staples might change its out of 20 tests. 5 I II II I
pricing strategy at any time, and * .-——--l | [
also might not guess your ZIP 0% 0% 20% 30% 40% S0% 60% TO% 80% 90%  100%
Code precisely. Percent of Prices That Were High

This chart shows the distribution of prices across the U.S. The taller the bar,
the more ZIP Codes saw the high price the number of times listed.



findings: staples

What are the prices on other products?
In addition to testing the Swingline stapler across all ZIP Codes, the Journal also tested more than 1,000 randomly selected preducts from 10 ZIP Codes.

Roughly cne-third of the products showed different prices. Among those, the high and low prices differed by about 8%, on average. Some examples:

Product Discount Price™ High Price Dollar Difference Percent Difference
y Swingline Stapler $14.29 $15.79 $1.50 10.5%
/ BIC Rollerball Pens, 12-Pack $25.99 $28.49 $2.50 9.6%
% Staples-Brand Mailing Tubes, 15-Pack $99.99 $108.99 $10.00 10.0%
ﬁ Intertape Masking Tape, 24-Pack $289.99 $319.99 $30.00 10.3%
l SnapSafe-Brand Safe $1,089.99 $1,199.99 $100.00 9.1%

* Here, the main low price for a product. In a small fraction of cases, roughly 1% overall for the stapler, Staples displayed an extra-low price, $13.57. Percentage differences are expressed as
the dollar difference divided by the main low price.



findings: more geography

Getting Different Deals Online

A Journal examination found online retailers adjusted prices by a shopper’s location, among other factors

Staples.com
SnapSafe Titan safe

HIGHER PRICE

DISCOUNTPRIE |}

$1,099.9

Photos: | to r: SnapSafe; Homae Depal; Rosetta Stome  Sounce: WSJ testing

Home Depot's website offered
price variations that appeared to
be based on the nearest brick-and-
mortar store as well. A 250-foot
spool of electrical wiring fell into
Six pricing groups, including
$70.80 in Ashtabula, Ohio; $72.45
in Erie, Pa.; $75.98 in Olean, N.Y
and $S77.87 in Monticello, N.Y.

Sl pricing groups, Induding
$70.80 in Ashtabula, Ohio for buying multiple levels of

Homedepot.com Rosettastone.com
A 250-foot spool of electrical

German lessons, when test-
shopping from the US. or Canada.

$77.87 in Monticalls, NY But not from the LLK or Argentina.

The Wall Street Journal

Location also seemed to be important for
some international companies. The Journal
saw Rosetta Stone, which sells software for
learning languages, offering discounts of as
much as 20% for people who bought multiple
levels of its German lessons from certain
locations in the U.S. or Canada, but not others
from the U.K. or Argentina.



findings: discover

In the tests, Discover, for instance, showed a prominent offer for
the company's new "it" card to computers connecting from cities
including Denver, Kansas City, Mo., and Dallas, Texas. Computers
connecting from Scranton, Penn., Kingsport, Tenn., and Los Angeles
didn't see the same offer.

A Discover spokeswoman said that the company was testing the
card, but that for competitive reasons, it wouldn't comment further
on its "acquisition strategy" for new customers.



findings: staples

higher income = lower price

Median Household Income in the Past 12 Months
Allegheny County by Census Tract
2005-2008 (Inflation Adjusted to $2009)

United States: $561,425
Allegheny County: 546 841
City of Pittsburgh: $35,732

|| ses000 oriess
[ 525,001 - 550,000
[ 560 001 - 875,060
I 575.001 - $100.000

B cver 5100000

\ . n
73 '
Data compiled from the Censug Buresu 7
Aemerican Comemunity Suryey 2005-2009 Estimatas i
gL

Unwersty Canter for Soceal and Urkan Re seanch
Unwarsaty of Pitsburgh

In the Journal's examination of Staples' online
pricing, the weighted average income among
ZIP Codes that mostly received discount prices
was roughly $59,900, based on Internal
Revenue Service data. ZIP Codes that saw
generally high prices had a lower weighted
average income, $48,700.
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findings: nextag / shoplet
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findings: capital one

One Smart Cookie _
New York ad company [x+1] made- ng predictions about these users
cards to each one, Below, read more about the users, see the code transmitted, ar

Shops at. 8 s etro 4 Member of®
Wal-Mart (. omeow ) "God's courttmg®

Paul John
Boulifard

Based on a single click, the
tracking company [x+1] placed
Paul John Boulifard in Nielsen's
"Maobility Blues” segment.

What They Got Right

m Childless resident of
Nashville, Tenn.

m Likes to travel

m Buys used cars

C.
Apital One Cary Lab — Crogy Cards
o Cago L ag

Still searching
Get

What They Got Wrong The Credit Card

m His income isn't downscale Based on [x+1]'s assessments, Capital

- with Ventye®
® He has a graduate degree One showed Mr. Boulifard one card:

m The "VentureOne Rewards Card” oty « RT3
for "People with Excellent Credit.” It comes -
terest rate until Julv 2011. then becomes a 13.9%

Capital One was showing different users different cards first—
either those for "excellent credit" or "average credit."



findings: capital one

Showing 12 Cards for All Credit Levels

Unlimited 2X miles on
every purchase. Plus,
earn 20,000 bonus
miles.

Compare

VentureOne® Rewards

Unlimited 1.25 miles on
every purchase. Plus,
earn 20,000 bonus
miles.

fde —
.‘ni,'n.%

! st
Compare

Platinum Prestige

Save money with a 0%
intro APR on
purchases and
transfers

Compare

Quicksilver® Rewards
Earn unlimited 1.5%
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As a final test, the Journal ordered two
separate Swingline staplers from Staples.com,
from two nearby ZIP Codes—one costing
$14.29 and the other one $15.79. The staplers
arrived the same day. They appear to be
indistinguishable from one another and do an
equally thorough job of stapling.
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