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Executive Summary
Advertisers deliver a message to consumers via publishers
Online advertising revenue growing annually (double digits)
— €14.7Billion in Europe, €16.3B ($23B) in USA (2009), €44B ($65B) worldW
— 10% of overall ad spend corresponds to online advertising
— Business Models: CPM, CPC, CPA, dCPM
— Online advertising is dominated by search, - display, social and mobile
Key directions
— Paid search drove the first shift in the early 2000s, rapidly transforming the|
web and creating/enabling previously unworkable business models. In the
coming decade, social, as a category, is poised to do the same thing.
— Forward markets - Spot Markets
— Technology: Economics, IR, ML, OR, Game Theory, Stats, Social
Sciences (estimating CTR/AR; auction systems; learning algorithms;
targeting display advertising; behavioral targeting; social advertising)
— New Directions: Web 3.0; games; social advertising' exchanges

— Gap: perceived gap between academia and |ndus
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Brief Bio James G. Shanahan

- 20+ years in the field Al and information management
— Principal and Founder, Boutique Data Consultancy
« Clients include: Adobe, Digg, SearchMe, AT&T, Ancestry, OfferPal,

— Teach at University of California Santa Cruz (UCSC), ISM 209, 250, 251
— Previously
Chief Scientist, Turn Inc. (A CPX ad network, DSP)
Principal Scientist, Clairvoyance Corp (CMU spinoff; sister lab to JRC)
Research Scientist, Xerox Research; cofounder of Document Souls
Research Engineer, Mitsubishi Group
PhD in machine learning (1998), University of Bristol, UK; B.Sc. Comp. Scienc|
(1989), Uni. of Limerick, Ireland
- Now: Machine Learning Consultant (San Francisco)
- IF (you have large data problems and need a consultant)

THEN {email me at }
— Where problems & {web search, online advertising, machine learning,

ranking, user modeling, statistics, social networks, operations research}
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Marketing versus Advertising

+ Advertising:
— The paid, public, non-personal announcement of a persuasive
message by an identified sponsor; the non-personal presentation

or promotion by a firm of its products to its existing and potential
customers.

— Advertising is a single component of the marketing process.
* Marketing:

— The systematic planning, implementation and control of a mix of
business activities intended to bring together buyers and sellers
for the mutually advantageous exchange or transfer of products.

— Marketing Pie: advertising, market research, media planning,
public relations, product pricing, distribution, customer support,
sales strategy, and community involvement.

+ Expensive wise:
— Adbvertising > public relations > market research
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Outline (today and Friday, April 13)

[10]* Introduction q
10 L pusiness
50| Advertising: supply-demand market pl: \
odn @
— Business models, Ecosystem, Market statistics s
2- Advertiser/Publisher Workflow P‘od“c'
10+ Technology and Economics
20| - Forward Markets (Operations research) 130“
140 | - Spot Markets (ML, IR, Ranking, SNA, Quaity)
10 — Auction Theory and Game Theory
20/« New Directions
eas
— BT, Mobile, Video, Social \—\Ot Ax
101, Challenges in online advertising 2:00-3:10 Digital Advertising
. Summary 3:10-3:40 Social Game Analyti

Raj Pai, CEO, and Jay Bala, C

Knowledge Fusion for Compu|
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Lecture 5: Schedule

+ 2:00-3:05 Digital Advertising (Jimi)

* 3:10-3:35 Social Game Analytics
Raj Pai, CEO, and Jay Bala, CTO, Claritics

* 3:35-4:00 Knowledge Fusion for Computational
Marketing, Lokendra Shastri, VP, Analytics,
Infosys
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Advertising

» Advertising is a paid, one-way communication
1. Deliver marketing messages and attract new
customers
2. To inform potential customers about products and
services and how to obtain and use them.
3. Branding - Direct action
* Many advertisements are also designed to generate
increased consumption of those products and services
through the creation and reinforcement of brand image and
brand loyalty (ads contain both factual information and persuasive
messages).
4. Use every major medium
* To deliver these messages, including: television, radio,
movies, magazines, newspapers, video games, the Internet,
and billboards
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Digital Advertising

* Online advertising is a form of advertising utilizing the
Internet and World Wide Web in order to deliver
marketing messages and attract customers [wikipedia.com]

< Advertising annoys people! Advertising works!

— "Half the money | spend on advertising is wasted; the trouble is, |
don't know which half." - , father of modern
advertising. [Credit assignment]

— "I do not regard advertising as entertainment or an art form, but as
a medium of information...“, “Ogilvy on Advertising” by
« Goals of Online advertising

A - Deliver/push an advertiser's message with quantifiable measures of
consumer interest

A+P- Generate ROI for the advertiser and revenue for the publisher
P+C- Enable ads as a medium of information (true in the case of search)!
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Advertising makes up ~2% of US GDP

"Half the money | spend on advertising is wasted; the trouble is, | don't
know which half." - , father of modern advertising.

Less than 1% of all impressions lead to measureable ROI
Despite its problems (Attribution etc.)
» US GDP = $14.1 Trillion (Global $56 Trillion, 56x10"2)
« US Advertising Spend
— ~$275 Billion across all media
* (2% of GDP since the early 1900s)

+ In 2008, Worldwide online advertising was $65B
— le., about 10% of all ad spending across all media [IDC, 2008]
— $23 Billion in US; $2 Billion in China; 2Billion in Latin America;
— $20B (Europe); and Russia accounted for $720 million
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Europe versus USA

Total online ad spend Europe vs USA
2008 & 2009
. ® Europe
@ UsA

€16.8 €163

€147
ﬂ“ I
w I ' '
5

Billion Euros

2008 2009

Source: 1AB Europe/Screen Digest ©
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Ad Spending Worldwide

» Western Europe ad spending was $18 billion US
Dollars (€14.7 billion Euros) in 2009 or 27% of
global online ad spending;

* The US revenue was $22.7 billion;

+ Latin America ad revenue was $2 billion;
+ China had a similar revenue of $2 billion;
» $2 billion in Latin America; and

» Russia accounted for $720 million

[AdEXx - the definitive guide to the size and scale of European online

advertising, 2009 Report, http://www.iabeurope.eu, ;'201 0)]
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7Ad Spend Across Europe and Rusia

Share of total spend by country
Million Euros

Italy €849 Netherlands €815
6% 6%

Spain €683, 5%
France €1,760 Russia €514, 3%
12% :
Sweden €467, 3%
Norway €401, 3%
Denmark €384, 3%

R A
Germany €3,002 e 069, 6%
21%

€21,0%
Croatia €15,
Romania €13, 0%

UK €4,011

27% Source: 1AB Europe/Screen Digest ©
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Ad Spending Breakdown in US

» Sponsored search accounts for 47 percent of
2009 full year revenues ($10.7 billion);

+ Display-related advertising revenues totaled $8.0
billion;

+ Classifieds revenues (products such as

YellowPages.com) accounted for 10 percent or
$2.3 billion;

[IAB Report 2010]
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Search And Display Advertising Growth

We Expect Global Online Advertising to Reach $105B by 2014
$ in millions
120,000
100,000 o 93,761
80,000 50270 70,784
60,000 ey 51368
40,000
20,000
0

105,374

39,067

207 2008 2009 2010 2011E 20126 2013 0148

@ US @ remational

Seurce: JF. Morgen estmstes.

Search + Display advertising only D_ou_bllng i 4 years
) Big international growth
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Traffic Source

* Mainly due to Facebook Connect (single login;
seamless experience)

Sources of Traffic to nytimes.com

Source of Traffic to Amazon sites

Source of Traffic to eBay sites

2% %
0% 2%
0%
15% £
10% 6%
5 29% % 28%
E
% 0%
Google, -2% Y/Y  Facebook, +66% Google, 2% Y/Y  Facekook, +328% Google, 3% Facekook, 481%
1 0ct09 g Oct10 9 0ct09 I Oct10 0c09 m 0ct10
Souce: comScare Seuce:camSeore Souce: S,
1295A: Thought leaders in data science and analytics © 2012 James G. Shanahan  James.Shanahan_AT_gmail.com 17

Reach in terms of users and minutes

Facebook’s Expanding User Reach FB Minutes Surpass Yahoo!'s
100% Users as % of US Intemet % % of All US Intemet Minutes
80%
60%
40%
0%
0%
Yahoo Google  Facekock Yahoo Googe  Facebook
1 Aug-Oct ‘09 Aug-Oct'10

11 Aug-Oct'03 | Aug-Oct'10

Seurce: comScare, JP. Morgan esimates. Source: comScare, J.P. Moegen estimates.
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~40% of userbase visit major sites daily

Google, Yahoo! and Facebook Get Visited by ~40% of their User Base Each Day
Average # of Daily Visitors/Average & of Monthly Visitors

100%
80% of US intemet users go onfine each day
80%
60%
42% 0% 4%
40%
~ !
0% T T
Google Yahoo Facebook

Seurce: comScare, J P. Morgen esimaies Deis fom JubNow 2010,

online
Average user is spending 2 hours a day
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Google Generates 6X Revenue per user
than Facebook per year

Globally, Google Generates 6x More Revenue per User than Facebook
$200

3 -t g
$150 o0 s S S
) < ‘= ]
s ] s 3 § & 2
= =
(s s $10 8 # $ &%

0 4 T T - - -

Amazon Ekay Google Mail.ru Yahoo Tencent Baidu  Facekook
Revenus per Unique User
Source: comScore, Slocmbeng, J 5. Mongen eskmaies
Note: Fer public compenies, 10 revenue. Amazon, eBey, Gocgle, Mailn, Yahoo! sd Facebook unique users from comScore. For

Facebook, svenus estimste of $2.03 is besed on press report, s Gled by Slcombeng 12/16/10. Tencert and Baidu usage numbess
e JP. Morgean esfmsies

1295A: Thought leaders in data science and analytics © 2012 James G. Shanahan  James.Shanahan_AT_gmail.com 19

doubleclick .. . . Give us foedback | Help | Sign
® e ... Most Visited Sites WorldWide for 2/2011
(Excludes porn, and some of Google)
Worldwide
The 1000 most-visited sites on the web Data: February 2011
Leam more about this list
y Unique Visitors . Has
Rank Site Category e Reach Page Views 4 0riing
1 @ facebook com Social Networks 590,000,000 381% 770,000,000,000 Yes.
2 @ youtube com Online Video 490,000,000 315% 85,000,000,000 Yes.
3 @ yahoo.com ‘Web Portals 410,000,000 26.7% 69,000,000,000 Yes.
4 @ lvecom Search Engines 340,000,000 222% 37,000,000,000 Yes.
a Dictionaries & o
5 (2 wikipedia org Encyclopedias 280,000,000 181% 7.100,000,000 No
6 @ msncom ‘Web Portals 260,000,000 16.6% 13,000,000,000 Yes
7 @ baiducom Search Engines 230,000,000 14.9% 120,000,000,000 Yes.
8 (@ blogspot com Sogoing Resources & 230,000,000 152% 5300000000  Yes
9 @ microsoft com Software 190,000,000 125% 3,000,000,000 Yes.
10 @ ggcom ‘Web Portals 190,000,000 122% 39,000,000,000 Yes.
11 @ bing.com Search Engines 160,000,000 102% 5,800,000,000 Yes.
12 @ youku.com Online Video 99,000,000 64% 3,700,000,000 Yes.
13 (2 twitter com Email & Messaging 98,000,000 64% 5,800,000,000 Yes.
14 2 adobe com Multimedia Software 98,000,000 64% 1,100,000,000 Yes.
15 @ taobao.com Classifieds 97,000,000 6.3% 9.400,000.000 Yes.

Why the big lag in ad dollars spend online?

« Advertisers and agencies are old fashioned
— Don’t use mathematically sophisticated systems; human experts
— Advertisers are broadcast oriented (TV, Newspaper, Radio etc)
— Huge culture change
* Real-time versus weekly/monthly
* They speak the language of audiences and panels (not data
mining, machine learning); social scientists
« Accountability: Internet is still relatively new and
largely unknown
— Apart from sponsored search (3.5% of online activity) other media
types are largely not accountable (credit assignment) and
underexploited; (in US $14B versus $8B)
— Poor targeting
— Guaranteed markets at spot market prices

* Huge opportunity if history is anything to go by and ....
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60 Hours per month online

‘6 Per Person, Per Month.

Time Spent Worldwide
s prcenago of ot et hcurs spont by aluses

SocialNetworking

=

Other
(nciudos omai,

http://www.visualeconomics.com/how-the-
world-spends-its-time-online_2010-06-16/
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Big lag in ad dollars spend online

» Typically ad dollars have followed media consumption

» Despite people spending more time on the internet,
there is a $40 billion deficit (in US)

$65B

40%
3%
30%

$23Bin US iooumse

120%

Internet Radio

Magazine Newspaper

60hours per month [JP Morgan, 2010]

[ Time Spent [ Ad Spend
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What marketers want?

« Deliver marketing messages and attract customers
and sell products/services

Goal Activity
[

Introduce:Reach Media Planning

Ad Effectiveness

Influence:Brand -
(CTR, site visits)
Close Marketing Effectiveness
- . (Transactions, ACR,
Credit Assignment)
Network Effect Referrals/Advocacy
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Purchase Funne

related websites

your product
CONSIDERATION

Site Retargeting: Users who
previously visited your websit

users who is on your
visited website
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Targeting Demo, Geo and Content

SEM: User who is searching for

e

Advertising Planning Process

Brand Positioning Target Market

‘ Advertising Objectives “

’ Budget Decisions “

‘Creative Strategy “ ‘ Media Strategy “

’ Campaign Evaluation “
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Advertising Stone Soup: Core Skills

» Advertising systems can be basic (stone soup)
but adding .....
— IR, Nonlinear programming, ML, Econ, Game Theory
— Gradient descent, Objective functions, probabilities,
statistics, analytics, visualization
— Hacking ’
— Large data

— Will make even better!

.
The Portuguese dish of
sopa de pedra (stone soup)

http://en.wikipedia.org/wiki/Stone_sou
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Advertising Objectives

* Create awareness for new products

* Inform consumers
— of product features and benefits
— price changes
— Important for building primary demand

* Persuasion
— Build brand preference or change buyer perceptions
— especially important for building demand in competitive markets.

* Reminder advertising: maintain top-of-mind
awareness
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Hierarchy of effects
Communication Process

| Awareness |

=~

| Interest |

=~

Liking, Preference |

= -

| Purchase, Action |

Good advertising creative strategy translates the brand’s positioning
statement into a persuasive and memorable message. A great creative
will provide lasting impact even if advertising budgets are constrained.
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What marketers want?

« Deliver marketing messages to customers
— Buy products/services (long term vs. short term)

Goal Activity
[

Introduce:Reach Media Planning

Ad Effectiveness
(CTR, site visits)

Influence:Brand

Close Marketing Effectiveness
- . (Transactions, ACR,
Credit Assignment)
Network Effect

Referrals/Advocacy
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DISPLAY  VIDED  SITE  SEARCH  EMAIL

Purchase Funnel

Online Marketing is like courting:
need to build trust with consumers

p—

N

3

Online Marketing Goal/Measurement Hierarchy

. |Cast a wide net

(big reach)
. |Corral /Brand
. |Close the sale

Marketing Objectives vs. Advertising Stages

Source: http://www.mb-blog.com/
Images/OnlinePOVfinal.pdf

to the store/buy it?

WI X1

Stages ARF Media Model Questions Answered Metrics and Typical Sources
1 Getting the - Vehicle Distribution Did anyone see it and how often? Reach/ Frequency
Opportunity - Vehicle Exposure Did it get through technical firewalls? | Sources: audience panels,
10 Deliver - Advertising Exposure ad servers, emal providers
the
2 | Building Brand | - Advertising Attentiveness | Do they know of the brand and the Brand survey data points
and Message | - Advertising Communication | message? fm{:y@?g’z:f;;i’gg;:ﬂ'{éh‘:’wp;'y
Awareness Did it get through mental firewalls? | “\c 50 irferred from search volume
as a related indicator of awareness
Increasing - Advertising Persuasion Do they think favorably of the brand?| and interest
3 | Positive - Advertising Response Would they consider it?
Predisposition
4 | Causing - Advertising Response Did they take action on it? A variety of behavior metrics
Behavior - Sales Response Did they: click/sign up/tell others/go | (e.g, rollover; play, click-thru,

view-thru, sales)
Sources: ad technology, ad/site/email
sefver, retall sakes

1. Print<->webpages
2. Direct Response<->interactivity
3012 IMs»Online-Vid

AT_gmail.com 33

Advertising: ROl is King

(in French and in Advertising)

Advertiser Spend

CPA=Spend/Transactions

Campaign 1 .
— - Campaign 2
CPA=S22=81  (pp=$2/6=$0.33
o 2 . . . o

Number of Transactions.
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From Branding to Direct Marketing

Advertising has different goals
2 Branding o

HOPE IN
HOUSTO

The True Story of ouA 13870.28
 New Weapon
in the War on Cancer

un's grim realities. Did this Web 2.0
=puto] Company?

GetFree RSS Feed >>

Hitachi  true stories

Direct
wna: Marketing

Watch how doctors at Houston's renowned

M.D. Anderson Cancer Center are using proton

inthe cockpit,and his

@ Watch the Film

It idnt take long for Schwartzto show his stuff. Sun, which had fallen far from its perch
as one of the highfliers of the dot-com era, has emerged from a five-year funk to turn in
two strong quarters of revenue growth and market share gains. The stock has shotup
38% since late July, and Schwartz looked golden while making the rounds of Wall
Street and New York customers in early September. "We think Sun is on the way to
tumning around,” says analyst Ben Reitzes of UBS (UBS ), who recently upgraded the
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Advertising Planning Process

Brand Positioning Target Market

| ﬂ

‘ Budget Decisions “

ROI
Cost

| | | ﬂ
| )
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Advertising: ROl is King

(in French and in Advertising)

Diminishing Returns
-Lower Quality Leads
-Competitive Market

Marginal cost
$4/1=$4

CPA=$1. 50

-Fraud?

| Marginal cost

Advertiser Spend

Widget ad budget is $2

How many marginal dollars do |
spend for each marginal action
over a budgeted spend of $4?
+Marginal cost of an action
*Marginal utility
*Law of diminishing returns

Number of Transactions.
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Advertiser Spend

Advertising: ROl is King

(in French and in Advertising)

Direct Mail
Display
Advertising

High CPA

Sponsored
Search

Poor Performance
Consumer behavior
— seasonality, time-of-day
— demographics: geo, age,
income, etc.

o Low CPA Advertiser Side
T T T T T — -Creative
0 2 ‘4 ° & ®  -Landing page experience
Number of Transactions _Prlcing
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Advertisers: ROl versus CPM

CPM | ROI per $1 Spent
Outdoor $1-5
Cable TV $5-8 $6.81
Radio $8 $8.60
Online $19.83
_Display $5-30 $5-$30 $19.78
—Contextual $1-$5
—Search $1- $200 $21.84
Social $0.2-$5 $12.57
Mobile $0.2-$6 $7.50
Email $44.93
Network/Local TV $20 $6.81
Magazine $10-30 $10.11
Newspaper $30-35 $12.77 (UsA)
Direct Mail $250 $7.34-$15.28
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[ROI based on DMA Power
of direct marketing 2010

Advertising Planning Process

Brand Positioning Target Market

’ Creative Strategy “ ’ u

| |
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Typical Ad Formats

* Ad Formats
— Display

« An advertiser pays an internet company for space to display a

static or hyper-linked banner or logo on one or more of the
internet company’s pages. For the purposes of this report all
forms of internet sponsorship, tenancies, rich media formats
have been included in the figure for display advertising.

— Sponsored Search

— Classifieds (e.g., online job boards and employment listings,

real estate listings, automotive listings, yellow pages).

— Other (e.g., newsletter advertising, email, mobile advertising

and in-game advertising)
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Ad Formats: popunder, image+text

* Limited Time Offer:

Earn a free domestic round-trip airline ticket
« Earn 1 point for virtually every dollar you spend
« Fly any airline anytime

Done

STATISTICA - Data Mining
Winner of all comparative reviews
since 1993 - Free Evaluation CD
www.StatSoft.com
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Ads Formats and sizes

+ Text Ads
+ Display Ads

— Graphical, Flash, Rich Media (sound, video)
+ Different sizes types:

— For details see

R Gentle on you & your planet
2

&'

— Rectangular, R PuM‘.
and Buttons *ﬁ;';

» See IAB for st:

STATISTICA - Data Mining
Winner of all comparative reviews
since 1993 - Free Evaluation CD
www.StatSoft.com
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Ad sizes (See IAB)

Leaderboard
728 x 90 pixels

Wide Skyscraper

160 x 600 pixels
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Online Advertising for Video Content

0 auditude o

compiagn | - coomurong [[ISRIY v panarnen s g coriny

Crange ry

User-level ad-pattern:

Pods: content (chapter), ads (break)
— Ad pods: define durations and compositions of ad breaks
— Pod format: linear vs non-linear (overlay)
— Pod position: Pre-roll, mid-roll, post-roll
— Spot positions: 1,2,3 (multiple ads within the same pod positio

Patem @

aipod

— manage frequency of breaks to pace ad exposures ad-content-
content...

Timeline for each video: insert cues to determine when ads are

[ sa s o0z

et ads ot

1AB Products to Keep You NOTE: All dimensions are in pixels.
4B Proch ensions are in pxls. andards
1AB Products for Your Business ~ Rectangles and Pop-Ups
IAB Compliance Seal Program necommended
Pl
| e
. Fileweight (Seconds)
Interactive
Ad . . 300 x 250 IMU - (Medium Rectangle) | View IMU 40k 15
vertising 250250 WU (sqvre Pop ) Viewins | sk s
Bureau (|AB) 240 x 400 IMU - (Vertical Rectangle) View IMU 40k 15
is comprised 336 x 280 IMU - (Large Rectangle) View IMU 40k 15
180 x 150 IMU - (Rectangle) View IMU 40k 15
of more than
. *NEW* 300x100 IMU - (3:1 Rectangle) View IMU 40k 15
375 leading NEW" 7201300 W0~ (Pop Under) ___|View b0 |__40k s
media and
Banners and Buttons
technology
. 468 x 60 IMU - (Full Banner) View IMU 40k 15
panies
234 60 WU - (ral Banmer) Viewwu | 30k 15
who are 88 x 31 IMU - (Micro Bar) View IMU 10k 15
responsible 120 90 MU - (Button 1) View | 20k a5
for se“mg 86% 120 x 60 IMU - (Button 2) View IMU 20k 115
of online 120 x 240 IMU - (Vertical Banner) View IMU 30k 115
. . 125 x 125 IMU - (Square Button) View IMU 30k 115
advertising in 728 x 90 INU - (Leaderboard) Viewwu | a0k 15
the United
Skyscrapers
States

[160 x 600 MU - (wide Skyscraper)  [viewwu | ok 115 ~_gmail.com 45
I 1 I
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Advertising Planning Process
Brand Positioning Target Market
’ “ ’ Media Strategy “
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Forms of Online Advertising

» Advertising online comes in all
shapes and sizes and we run into it
all the time be it through
— Websearch

Reading the newspaper online

Paying the bills

Listening to music

Watching a video

Purchasing a book

— Mobile device-based apps (phones, Tablet
computers)
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Local Search @ AT&T Interactive

Find a Business . syName » 5y Phone number | Maps & Directions | Find a Person
CLIEI%AL‘ST

sushi San Francisco, CA FIND
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San Francisco Sushi
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OA is cavalier! : business models; ad placement; e:b wants to be online

Solt

SOLD OUT!

o

s com/1_AM_BETTER THAN_VOU_AND_LAM_FILTHY_RICH~-L AM_A JERK/
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Contextual Advertising on Webpages
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Find the lowest X
price on great Surfing

hotels. Book Now!
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House Ads at Amazon
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Mobile Web

2:42 PM CEIT)

_alATET 3 3:  2:42PM CEI) il ATET £

Latest News <> Return to Article

NATO Ministers Warn Russia, WESTIN

No ‘Business as Usual’
your senses; M
- 4~-

By HELENE COOPER

Published: August 19, 2008

BRUSSELS—NATO foreign ministers

strengthened their ties to Georgia and

called for Russia to observe a ceasefire

and to immediately withdraw its troops,

vowing that until it does the alliance =

i\»‘(yx\ t cuuhm!e with business as usual” in ‘Westin Escape Pack

its relations with Moscow. i
Bo Rewarded

©2008 Starwood Hotels and Resorts Worldwide, Inc.
‘Al fights reserved.

——) Powered by Crisp Wireless, Inc

But the NATO ministers, at a rare,
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From Mad Men To Wall Street and beyond!

Click+Data Personal

ity, Mad g
the fictional Sterling Cooper adverti:
on New York City's Madison Avenue.

Increasingly

Technology !

Human Intensive Data Dri
Lots of guess work n F:rawarrc;vlagrket 1
Forward Market ‘0“\. Spot Markets :
'\g‘\\ . P |
o\ I\ Advertisers still in|
000 broadcast mode 1
1
1st Generation 2" Generation 3rd Generation
1295A: Thought leaders in data science and analytics © 2012 James G. Shanahan James.Shanahan_AT_gmail.com 57

Bad Ad Placement? Moral Conscience

Childhood obesity.
t take it lightly.
2%

my kinda <
shoppin’
spree

P fowte It

Dollar (11 Menu

[Source: www.livingsweb.com]
1295A: Thought leaders in data science and analytics © 2012 James G. Shanahan James. Shanahan_AT_gmail.com 59

had the ability to update over time

Mobile Web

il ATET £ *Selling in-game advertising tiles that

NATO Winisters W «It was a way that developers could tap
TO Ministers Warn 3,46, additional sources of revenue,

No ‘Business as Usual N B N

By HELENE COOPER along with keeping city based games

Published: August 19, 2008 H :
e more realistic.

BRUSSELS—NATO foreign ministers.

strengthened their ti e

“won't continue with business
its relations with Moscow.
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From Mad Men To....

« Setin New York City, Mad Men begins in 1960 at the fictional
Sterling Cooper advertising agency on New York City's Madison
Avenue. (Broadcast by AMC Cable Channel)

« The show centers on Don Draper ( ), the agency's
creative director, and the people in his life in and out of the office.
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Bad Ad Placement?

@.com.au

[ back to Breaking News index ]

Leverage sentiment to avoid?
[Shanahan et al., AAAI Symposium 2005]

One toddler dead, another critical after house fire

Source: AAP|Published: Friday June 29, 11:17 AM

A baby has been killed and a toddler critically injured in a house fire in Perth.

The 15-month-old boy died in the fire, and his two-year-old brother is now in intensive care in the Princess Mz
Police say they'e still investigating the cause of the blaze, that broke out around 7pm (WST) last night

But they say it may have started from an open fire.

[Source: LivingWeb.com]
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A Bitter-Sweet Advertising Moment!

Web |mages Groups News Froogle more »

GO Ugle Ilrwm steve dead Search

Search: @ theweb ¢ pages from the UK

Web

www.ebay.co.uk  Find Steve lrwin Dead! Buy Steve Irwin Dead on eBay

News results for irwin steve dead - \iew today's top stories
Great croc hunter salutes lrwin - News24 - 5 hours ago
Close friend explains the circumstances of Steve's death - ABC Online - 10 hours ago
Croc Hunter Steve lrwin dead in accident - The Age - 12 hours ago
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Key Trends

+ Social will transform advertising as much as CPC
did back in the late 1990s

» Sponsored Search is saturated
* Mobile is still embryonic

* Privacy is becoming a commodity
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Outline

* Introduction

* Online advertising ecosystem

* Business models

» Creating an online ad campaign
* Technology and Economics

* New Directions

» Challenges in online advertising

Formal Relationship between Adv and Pub

Advertiser wishes to Publisher has
reach consumers Ad Slots for sale Consumers

p AH4
e W‘W

A p 4
a b
v 0 ]
e
r Formal Relationshi b
t P
i 1
S i
e s
r h
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* Summary
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Online Advertising
@ Advertlser Publisher-User
User =
W L
T
[N
a
Publish 25 ;
ublisher N Advertiser
Direct
Search Engine Ad Agencies
Ad Network Search Engine Marketers
Ad Exchange, Etc. Etc.
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Business Models
I

R

CPM dCPM CPC CPA

+ CPM (Cost Per Thousand)

— Advertisers pay for exposure of their message to a specific
audience. (M in the acronym is the Roman numeral for one
thousand)

* CPC (Cost Per Click) aka Pay per click (PPC)

— Advertisers pay every time a user clicks on their listing and is
redirected to their website.

* CPA (Cost Per Action) or (Cost Per Acquisition)

— The publisher takes all the risk of running the ad, and the
advertiser pays only for the amount of users who complete a
transaction, such as a purchase or sign-up.
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Formal Relationship between Adv and Pub

Adbvertiser wishes to Ad Slots for sale
reach consumers

Consumers
phat

Uk_i‘ﬂ*

A
a \
v T te
e
r . .
a Formal Relationship b
i 1
S i
e s
r h
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Ad Placement used to be simple circa late 90s

lrst Generatlon

= DREWBARRYMORE JESSICALA
=

I

salon.com

Saturday, Apr 13, 2009

-» DAILY

Wires 24/7
Shows [All Wires ¥

Car-crazed L tries to rev up
How the World Warks taui culture

ih te Mexican town denies
being drug lord's home

Columbine questions

we still haven't Reverse dis
answered could transi
8y David Siota 8

-King Kaufman
- Since You Asked

~War Roam
> WEEKLY.

Grity stayings brings Mexican
sk the piot Torture debate: 6. [lo g drug warto

- Comies Gordon Liddy and me Man accused of triple stabbing
~30e Conason ©v Josn Walsh < deaths denied bail

i pcks Y ” o

T Don't have a cow!

- Gary Kamira

Famous animal lover Jeffrey Moussaieff
Masson, the author of "The Face on Your
> g::;;lna FEATURES Plate," talks about why you should consider

2009 0ses giving up the burgers - and the fromage Shoot firs: Columbine

e By Katharine Hieszkowski ‘

- Americans Talk About reat teen prostit
Love

“dtoms ond eden Italy, Malta argue about

- Garrison Keillor

Public skeptical that woman
'

killed, raped gir
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Business Models: Hybrids

CPM dCPM CPC CPA

« dCPM Dynamic CPM a newer hybrid pricing model

« dCPM pricing optimizes a campaign towards the sites and
site sections that perform best for the advertiser,
dynamically paying the most efficient CPM for the value of
the inventory to the advertiser.

+ dCPM campaigns are driven by two parameters, your
Maximum/Average Bidding CPM and your CPA target.

— As a campaign runs, it “learns” which sites and site sections deliver the
CPA targets while staying within your Max CPM requirements.

« E.g., Average CPM of $10; CPA of $1
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From Mad Men To Wall Street and beyond!

Banner Clic l\+l)dtd Personal Social

g
the fictional Ste! ng Cooper adverti
on New York 's Madison Avenue.

Increasingly

Human Intensive ;eaz::r:)orlsgi
Lots of guess work
ForwardgMarket A\ Forward Market
o O Spot Markets
o o
00\& Adbvertisers still in
qo¥* broadcast mode
1%t Generation 2"d Generation 3rd Generation
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Advertising: a supply-demand marketplace

DEMAND

Advertiser wishes to
reach consumers

Consumers

~0 0 —~m0<aD
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Advertising: a supply-demand marketplace Advertising Agency: creates & traffics ads

DEMAND

Advertiser wishes to
reach consumers

(RN
’%W e

Y

DEMAND

Advertiser wishes to
reach consumers

Consumers

1\’H"l‘

Consumers

A
d
v
e
r
t
i
s
e
r

~0 0~ 0<aD
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Ad Agency Supply

* An ad agency is a service business Advemg?ﬂﬁg%
dedicated to creating, planning and reach consumers
handling advertising for its clients.
— E.g., Search Engine Marketing (SEM), Search Consumers

phtd

._MM

*M

Engine Optimization (or SEQO), paid placement,
and paid inclusion
« E.g., Efficient Frontier
— Services include designing and build ad creative,
landing page, optimization, media purchase etc.
+ Saatchi & Saatchi
+ An agency may represent many advertisers

A
d

|

~00—mm0<adD
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From Mad Men To Wall Street and beyond'

Banner (lulﬁr[)ata Personal

et 2007

the fictional Sterllng COOper advertising agency
on New York City's Madison Avenue.

Sponsored Search, Display Volumes

DEMAND

Advertiser wishes to
reach consumers

'l"l"l‘

Consumers ' Data

RN e et MM
. A Technol !
n echnolo
d d - *** * Human Intensive Data Drivgerl I
v Lots of guess work  Forward Market 1
e Forward Market « govl‘ Spot Markets :
( *M o9 |
' o““ Advertisers still in | |3 a;" Bt
i - A b Y )
¥ roadcast mode |
S
e 1
r 1 Generation 2"d Generation 3rd Generation
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2nd Generation

+ Late 1990s

* Online payment models:
— CPC, CPA business models

* Increasingly quant driven

+ Supply can be fragmented > Ad Networks
— Outside of search supply can be fragmented
— Publishers maybe small and not have a sales team

1295A: Thought leaders in data science and analytics © 2012 James G. Shanahan  James.Shanahan_AT_gmail.com 7

Supply can be fragmented > Ad Networks

» Supply can be fragmented outside of search
* Publishers maybe small and not have a sales
team

* Led to the development of different types of
marketplaces
— Publishers bring their produce for sale
— Advertisers (or their representatives) come to buy
— Ad Networks
— ....and later
« Ad Exchanges, Yield mgt and Demand side platforms
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Advertising Network: Aggregates Publishers

DEMAND
A
g Consumers
v A
. d phbd
i1 E B it )
- - pttt
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y

x~o0os~0zZ
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Advertising Network: Aggregates Publishers

DEMAND

S
N\
S onsumers

Y
S T |
0

Y

~0 0 —mm0<adD
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Ad Network

» Key function is the aggregation of ad space
supply from publishers and matching it with
advertiser demand.

— Aggregate webpage space where online ads can be
embedded and, in addition, providing both targeting and
auctioneering capabilities.

* Ad networks were one of the first big directions
taken to make this traditional market economy
more efficient

— they took an economy of scale tack creating a huge
marketplace that aggregated the supply of ad space from
publishers

— Advantage for advertisers

« increased reach, reduced (economy of scale) pricing,
reduced media-buyng effort, targeting and analytics.
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Ad Network: Optimize ROl and Revenue

* Their sole objective
— Optimize ROI for the advertiser and revenue for the ad
network.
* Today over 350 ad networks

— Some of the bigger ad networks include Google, Yahoo, and
Microsoft.

» DoubleClick (acquired by Google in 2007) was
one of the first online ad networks, 1996-97

[ 1
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Example Ad Network: Google

Ad
Agencies
Google g

R/

80% Reach

Google properties,

Content publishers,

including: including:
GOUSIC Seari:tnlr:i:t;:erS, zVﬂlage Abaut.com
Froogle i &) ot
G il amazoncom. The New Hork Times
= ETC.

« The Google Network consists of Google sites & partner
properties that use Google AdSense to serve AdWords ad
* Adapted: comScore Media Metrix (September, 2004)
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Yahoo and Google Ad Networks

Sponsored Search

! S50 we
Advertising > GMQPSIC ) Jxriool

Goug[e PROPERTIES  ~wyriool
Contextual Advertisin; Google Google Voot
¢ Goosle Geni ey

Sponsored Search

. ‘AE’ infospace® |
Advertising JoL ¥ nm&ﬁ)“””‘f““ sancnds o

(HIGHEST CLICK FRAUD RISK)

¥

Contextual Advertising GOL)SIQ ’ PPC NETWORK Yn-loo!;'sws".‘;‘)

[Adapted from Think Partnership, 2007]
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3rd Generation

* New more efficient market places
— Ad Exchanges
— Data exchanges

* More intuitive demand and supply systems
loaded with analytics and optmizations
— Demand side platforms
— Better Yields (yield mgt)

* Audience-based targeting

* Mobile, Social

» Very complex pipeline

1295A: Thought leaers in data science and analytics © 2012 James G. Shanahan  James.Shanahan_AT_gmail.com o7

So far marketplace focused on demand side...

DEMAND
A
3 Consumers
¢ I ER)
r A )
i E B it}
s A p 11
: Y
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Publisher side: Yield Management

* Yield management, also known as revenue management

* The process of understanding, anticipating and
influencing consumer behavior in order to maximize
revenue or profits from a fixed, perishable resource

— such as airline seats or hotel room reservations;

» The challenge is to sell the right resources to the right
customer at the right time for the right price.

* This process can result in , where a
firm charges customers consuming otherwise identical
goods or services a different price for doing so

— Airline ticket: refundable; change fees; Saturday night stay

James. SJEWiki‘pedia.org]

nahan_AT_gmail.com 89
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Publisher-side Optimization Networks

| Publisher |

* Yield Management Systems
— Similar to airline industry software for
pricing tickets and keeping track of
available seats
Publisher-side — It forecasts how much a publisher can
Optimization Network get for ad placements, and whether
they should sell the spots themselves
or use ad networks
— Provides online ad analytics e.g.,Rapt
acquired by Microsoft in 3/2008
Can simplify ad network management
by giving publishers one set of ad tags
(html code) and one integrated
reporting interface across multiple ad

networks.
Advertiser | ... ‘ Adv
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Yield Mgt.: Firmly in the supply side
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The Network Stack (Display): Gen 2

$5.00 CPM
$5.00
2nd Generation
$4.00
$3.00
=
$200 ($0.25) |
(80.35)
$1.00
$0.00 3
Advertisers Agency AdNetwok  DataProvider  AdExchange  AdSening/  Publisher
[Kawaja, 2010] Rich Media
1295 I
3rd Generation
Empowering advertisers thru DSPs and RTB to buy audiences
DEMAND
[T Efficiency from
; Optimized Media Buyin
$4.20 CPM Ld ying
$4.00 5 |
1 1
1 1
1 1
_ $3.00 H H
z 1 =R 1
S ' ($0.75) M' $2.15 CPM
$2.00 1 i 1 (80107
1 1
1 1
1 1
$1.00 I I
1 1
1 1
$0.00 : :
) Advertiser Agency | DSP DataProvider  Ad Exchange | Ad Serving/ Publisher
[Kawaja, 2010] N Rich Media
Empowering advertis
12054 the data dots a o

As a publisher | can sell inventory...

* As a publisher (e.g., NYTimes, Google, MS) sell directly
— Sell my inventory directly; let advertiser’s (or advertiser surrogates)
reserve with guaranteed payments [Premium pricing]
— Remnant inventory; Low-cost advertising space that can be relatively
undesirable or otherwise unsold (usually sell as revenue share)
» Via Publisher-side Optimization networks (Yield Managers)
— Work directly with publishers; E.g., Pubmatic, Rubicon, AddKick
— Select advertiser/network that offers best revenue
* Via Ad Exchanges (e.g., RightMedia.com, AdECN, AdX)
— Remnant; Media aggregators with auction and primitive exclusion
policies (e.g., no alcohol ads, may provide category of page/site)
» Via Ad networks (e.g., Google, Yahoo.com, Rocket Fuel)
— Arbitrage and remnant;
— Media aggregators and advertiser aggregators with targeting and
auction mechanism
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From Mad Men To Wall Street and beyond!
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e Y y, Mad 9
the fictional Sterling Cooper advertising agency
on New York City's Madison Avenue.
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00\& Adbvertisers still in
qo¥* broadcast mode
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Demand side: The Media Buyer’s nightmare

» (especially for trafficking display campaigns)

* In the past, if this media buyer (on behalf of the
advertiser or agency) wanted to buy media, they
would work with a provider like Right Media,
ValueClick, Google or one of the tens of
thousands of publishers and ad networks out
there.

— Ad buys were achieved by either inputting rules-based
buying instructions on various fragmented interfaces,
working with an account rep, or using an API to
communicate with an ad server.

— Once these buying instructions were defined, a provider
would serve an ad, and make a buy, when an impression
occurred on that particular network or site fit within the

defined criteria.
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The Media Buyer’s Nightmare: optimizing

* Media buyer would analyze, optimize

— Buyers could then login to run reports, optimize campaigns or make
minor tweaks and changes. Media buyers (and their clients) who
needed mass impression inventory would have to perform this task
over dozens, if not hundreds, of sources to achieve scale, since in this
highly fragmented space no provider has a dominant share of the
inventory.

» A big agency could work with as many as a thousand
digital media vendors when you count the publishers,
exchanges, ad networks, and intermediaries.

— Suddenly, buyers were logging into numerous interfaces, pulling and
collating disparate reports and are left trusting dozens of black boxes to
run their ads in the right places. Very simply, the fragmentation in the
display space made digital media buying a nightmare.

— Moreover, the vendor was in control of where the ads ran, which
inhibited transparency and targeting for the buyer.
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Real-Time Bidding (RTB) Exchanges

» RTB changes the media buyer’s nightmare.

» Instead of each individual media buyer having to learn
and rely on a incongruous collection of their vendors’
ad software, they can instead use a single DSP (defined
in a moment) to manage buying all in one place.

— This (DSP) single platform aggregates multiple inventory sources,
making it possible to target very narrowly defined audience
segments at scale using a single standard without fear of overlap.

— Buyers can now use data they have collected and developed about
their customers' target users and communicate with those users
directly as individuals.

* The modes of buying shift from targeting inventory
sources to targeting individual users, and in turn,
audiences.
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Ad Exchange: auctioneer-centric marketplace
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Demand Side Platform (DSP)

+ Atits core, a DSP is software for transparent
automated media buying across multiple sources
using unified targeting, data, optimization and
reporting.

+ Empowering advertisers thru DSPs connect the
data dots and buy audiences
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Demand-Side Platform: A trading desk for Adv.
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User Browses a Webpage
= e

The first thing to note is that
the entire process is driven by
the browser and not by either
the publisher, network or
agency adserver. Each time
one party passes off the ad-
request it’s sent off to the
next. there is no impression
level feedback loop or
communication between the
three serving systems.
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Real time Bidding

* Previously the ad gets served in real-
time - as soon as the page is opened
by the end user. For the most part,

ad-reques; rver- it's been a "futures” or "reserved"
E.g., RightMedia world to-date where buyers of online
/K display ad media bid on publisher
. placements in the future.
request
h \a\q) + And, the advertiser must blindly trust,
Thm ; % for example, that certain targeting
M parameters for any buy are
implemented correctly by the selling
publisher or ad network.
What RTB will enable with ad

networks and exchanges is:

— The purchase of individual impressions using
the "buy" side's data to analyze the impression
and bid accordingly in real-time.

— The optimization of real-time bidding using
real-time conversion data.

ad-reqdest
edirect

DSPs
WP
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Ad Exchanges: a new SD Marketplace

+ The ad exchange is a real time marketplace
— with an auction-based system where the participants -
advertisers and publishers — transact on a common platform
to purchase and sell online graphical advertising.
* Currently, publishers sell remnant inventory
— on the exchange for advertisers to purchase through bidding
on a user-friendly interface.
» Ad Exchanges do not compete with ad networks
— targeting technologies, or publishers, but rather serve as a
more efficient way for the exchange of inventory within these
groups
* Googles acquired DoubleClick, Yahoo acq
RightMedia, etc.. $11 in M&A in 2007
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Ad Exchanges: a new SD Marketplace

* The ad exchange is a real time marketplace with
an auction-based system where the participants -
advertisers and publishers — transact on a
common platform to purchase and sell online
graphical advertising.

» Currently, publishers place remnant inventory on
the exchange for advertisers to purchase through
bidding on a user-friendly interface.

» Ad Exchanges do not compete with ad networks,
targeting technologies, or publishers, but rather
serve as a more efficient way for the exchange of
inventory within these groups
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Why Ad Exchanges?

* No discrimination (everyone can play almost)
— Elimination of intermediaries and their margins
— Interests of smaller niche players safeguarded as existing
relationships and budget sizes exert no influence and each
bidder has equal access to the media
* More efficient

— Transparent and dynamic pricing landscape due to open
bidding process

— Reduced operational friction due to improved clarity of
placement of ad serving on a website

— Enhanced efficiency due to simplification and
standardization of business processes
» Improved liquidity of ad inventory
* Increased role of technology to automate and
provide a common platform
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Demand Side Platform (DSP)

+ Atits core, a DSP is software for transparent
automated media buying across multiple sources
using unified targeting, data, optimization and
reporting.
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DSPs Ties it all together

A DSP needs to be able to connect to many different

inventory sources to create a huge pool of inventory of

tens of billions of impressions a day.

— Most likely this involves using RTB or some other solution where the
DSP can see the impression without the requirement to buy it.

The DSP must be able to provide global frequency capping

across all the inventory sources

The DSP should provide unified optimization, analytics,

reporting and impression attribution. This is one of the

most valuable pieces to a good DSP.

The DSP should enable its users to leverage 1st, 2nd and

3rd party data across the entire pool of impressions.

— This means that clients should be able to map their user data, work with
the DSP’s data and buy third party data. This data should be usable in

highly complex multivariate targeting routines.
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DSPs Ties it all together

« A DSP should be completely transparent in all
aspects of the media and data buying process.

* There should be an interface that enables the buyer
to manage all of their campaigns and transparently
see costs, data, sites, conversions and impression
attribution.

* The DSP should have cookie mapping and data
sharing systems in place to enable integrations with
third party data suppliers, agency data, analytics
companies and client data. This process should be
possible both on and off line.

* There should be no conflicts that would cause the
DSP to do anything not in the best interests of its
clients. This includes data, publishers, partners and
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Demand-Side Platform: A trading desk for Adv.
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DSPs Provides Analytics and Decisioning

« DSPs generally calculate the value of each
impression in real-time individually relative to the
various characteristics of the impression.

« This process enables efficient and effective media
buying.
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Real time Bidding

Previously the ad gets served in real-
time - as soon as the page is opened

’ by the end user. For the most part,
ad-reques; it's been a "futures” or "reserved"
E.g., RightMedia world to-date where buyers of online
I 1 ice

display ad media bid on publisher
placements in the future.
] And, the advertiser must blindly trust,
‘hm w for example, that certain targeting
parameters for any buy are
implemented correctly by the selling

publisher or ad network.
DSPS . \What RTB will enable with ad

3 networks and exchanges is:
\ — The purchase of individual impressions
using the "buy" side's data to analyze the
impression and bid accordingly in real-

time.

— The optimization of real-time bidding

using real-time conversion data.
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Social Advertising: A new Generation?

Banner Click+Data Personal Social
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* End of Lecture
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