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General course info 
· Course Website: http://www.stanford.edu/class/msande239/ 

· Instructors 
·Dr. Andrei Broder, Yahoo! Research, broder@yahoo-inc.com  

·Dr. Vanja Josifovski, Yahoo! Research,  vanjaj@yahoo-inc.com  

· TA: Krishnamurthy Iyer  
·Office hours: Tuesdays 6:00pm-7:30pm, Huang 

· Course email lists 
·Staff:msande239-aut1112-staff 

·All:  msande239-aut1112-students  

·Please use the staff list  to communicate with the staff 

· Lectures: 10am ~ 12:30pm Fridays in HP 

·Office Hours: 
·After class and by appointment 

·Andrei and Vanja will be on campus for 2 times each to meet and discuss with 
students. Feel free to come and chat about even issues that go beyond the class.  

2 

http://www.stanford.edu/class/msande239/
mailto:broder@yahoo-inc.com
mailto:broder@yahoo-inc.com
mailto:broder@yahoo-inc.com
mailto:vanjaj@yahoo-inc.com
mailto:vanjaj@yahoo-inc.com
mailto:vanjaj@yahoo-inc.com
mailto:msande239-aut0910-students
mailto:msande239-aut0910-students
mailto:msande239-aut0910-students
mailto:msande239-aut0910-students
mailto:msande239-aut0910-students
mailto:msande239-aut0910-students
mailto:msande239-aut0910-students
mailto:msande239-aut0910-students
mailto:msande239-aut0910-students
mailto:msande239-aut0910-students


Course Overview (subject to change) 

 

1. 09/30 Overview and Introduction  

2. 10/07 Marketplace and Economics  

3. 10/14 Textual Advertising 1: Sponsored Search  

4. 10/21 Textual Advertising 2: Contextual Advertising  

5. 10/28 Display Advertising 1 

6. 11/04 Display Advertising 2  

7. 11/11 Targeting  

8. 11/18 Recommender Systems  

9. 12/02 Mobile, Video and other Emerging Formats  

10. 12/09 Project Presentations 
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Based on  

A. David Hallerman, Buying Display Ad Inventory, E-Marketeer Webinar,  Aug 

25. 201 

B. Agarwal, Kota, Agrawal, Khanna: Estimating Rates of Rare Events with 

Multiple Hierarchies through Scalable Log-linear Models, KDD 2010 

C. Slideware from many sources 

D. Help from many colleagues in particular, Jai Shanmugasundaram 

Lecture 06: Display Advertising Part 
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Disclaimers 

·This talk presents the opinions of the authors. It does not 

necessarily reflect the views of Yahoo! inc or any other entity. 

·Algorithms, techniques, features, etc mentioned here might or 

might not be in use by Yahoo! or any other company. 

·These lectures benefitted from the contributions of many 

colleagues and co-authors at Yahoo! and elsewhere.  Their help 

is gratefully acknowledged.  
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Lecture plan for today 

·Review of last lecture 

·Non guaranteed display advertising 

·Presentation on Mobile advertising [15 min incl discussion] 

·Prediction technology 
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Guaranteed vs.. Non-Guaranteed  

·Advertiser can buy the ad space  

1. in advance (1-24 months) as GD 

·Pay a premium 

·Get premium inventory 

·Many targeting attributes 

2. on the spot market (at the time of page view) as NGD 
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Why GD? 
·Currently, GD commands premium prices and is also known as 
òpremium inventoryó or òdirect buyó 

·Bought directly from publisher, via a sales team rather than 
automated methods 

·Advertisers get maximum control over timing, position, property, 
etc  
·E.g. GM knows will launch a new model  targeted to single, young, 
irresponsible males in Nov 2011é 
·Can buy an exclusive (no competing ads) 

·In general: quality of inventory (page views) given to GD 
contracts > non-guaranteed 
·We have seen how to trade-off quality given to GD vs. revenue 
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Key points of last lecture 

Display advertising 

·Complex optimization problem ð a lot more math than you 

might suspect 

·Interplay of forecasting, optimization, economics 

·Need to have solutions for: 

1. Forecast supply, demand, NGD pricing 

2. Admission control 

3. Pricing  

4. Optimal allocation of impressions to contracts 

5. Ad serving 
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GD is considered the most desirable 

inventory 



The NGD Marketplace 
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The three actors: Publishers, Advertisers, Users, & 

òMatch makeró 

Advertisers 

Users 

Publishers 

Match maker 
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Note: The intermediaries in 

the display market are 

quite complex.  



Advertisers: basic principles 
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· Display advertisers aim to 
·Reach  audiences of interest with certain frequency 

·Achieve certain performance of the campaign 

 

· In marketing terms, display advertising aims for both 
·Brand marketing that raises the awareness  for a brand 

·Direct marketing 

 

· For both reach and performance campaigns, the key challenge is to select the 
right audience, i.e. to target the right users 
·Many advertisers have multiple simultaneous campaigns with different goals 

 

· In all cases, ultimate goal is to maximize ROI (Return on Investment) or 
ROAS (Return On Advertising Spend) 



Advertiser Process 
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Pick a Marketing Objective 

Define Audience:  

Demos, Geo, Behaviors, Interests, Purchasing 

Develop Creative:  

Video, Rich Media, Large Canvas, Banners 

Reach Audience:  

Guaranteed (GD) or Opportunistic (NGD) 

Measure Results 

Key Focus: Maximize Return on Ad Spend 



Publisher Process 
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Develop Content 

Attract, Retain Audience  

Package Content and Audience 

Monetize: Direct Sale 

Exclusives, Sponsorships, Guarantees, Price 

Monetize: Indirect Sale 

Ad Networks, Exchanges 

Key Focus: Yield while  

controlling the user experience 



Publishers 
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· Own and operate the site 

· Some impressions more valuable than others ð price determined by supply and demand: 
·More competition for òfemales, 30-50, high incomeó than for òteenager drop-outsó 

· Also reflected in property òYahoo horoscopesó less valuable than òYahoo financeó 

 

· Sell a portion of the impressions as premium e.g. $15 CPM 
·Usually sold  on a òguaranteedó base by a publisherõs direct sales force 

· Rest sold as òremnantó, ònetworkó, etc  e.g. <$2 CPM 
·Non-guaranteed inventory usually sold via intermediaries 

 

· Maximizing long term revenue is the primary goal 

· Want control of: 
· Pricing 

· Targeting information 

· Supply 

·User experience 

· Some big publishers: Yahoo!, Facebook, MSN, AOL, etc 



Challenge: display advertising is 

not perceived very trustworthy 



Very low CTR  



On the other hand online ads have a 

considerable off-line effect! 

·See:  

  òDoes Retail Advertising Work? Measuring the Effects of 

Advertising on Sales via a Controlled Experiment on Yahoo!ó by 

Randall A. Lewis and David H. Reiley 

 

http://www.davidreiley.com/papers/DoesRetailAdvertisingW

ork.pdf 
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Intermediaries 
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·Dozens of different companies with different business models 

·Connect the advertisers and the publishers 

·Optimize the connections 

·Package impressions into audiences 

·Match the ads with the users and the context 

·Increase the fluidity of the market 

·Charge for the added value 

·Etc 



Intermediation & disintermediation 

·Intermediation 

·Reduces friction 

·Ads value  

·Decreases transparency ð what exactly are you buying? 

·E.g. Buy a house using a real estate agent ð you pay but get 

advice, selection 

·Disintermediation 

·Reduces costs 

·Increases transparency 

·E.g. Buy a house on your own 
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Display advertising ecosystem (Luma 

Partners, 2011) 
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Principal components 
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Principal components 

·Publishers 

·Yield optimization & supply side platforms (SSP) 

·Ad networks 

·Exchanges 

·Demand side platforms (DSP) & Trading Desks 

·Advertisers 
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Ad networks defined 
· Companies that aggregate supply from multiple publishers or other 

intermediaries  and matches it with advertiser demand 

·Often sells inventory not sold as GD (òremnantó) or from small publishers 

· Predate the exchanges 

· Translate from publisher audience (people that visit section X) to 
advertiser audience (people interested in Y) 
·Typically groups ad inventory by categories or demographics 

·Create segments of users that cut across multiple sites 

·Key proposition that justifies the existence of many of the 
intermediaries 

·Margin revenue model: a percentage of transactions 

·Horizontal, vertical, targeted, international,é 

· Estimated > 300 ad networks!! 
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Top ad networks in US & their reach 
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Exchanges defined 
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·Marketplace for trading impressions between ad networks and some 
large advertisers or agencies 
·Similar to stock exchanges 
·Increase the liquidity of the marketplace by aggregating supply and demand 
·Use auction models to sell and charge for impressions 

·Charge per transaction (not percentage) 

·Buying possibilities:  
·Bulk buying ð conditionally buy multiple impressions at once  (e.g. offer $10 

CPM for any mid age female on an entertainment page, total budget 
$1000/day)  

·Real time bidding  (RTB) -- buy single impression (spot market) ð e.g. offer 
1c for a particular impression and a particular user 

·Not every exchange allows RTB 

 



Exchanges provide value to 

publishers 
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Demand Side Platforms (DSP) 

defined 
·Ad exchanges complicated to use: 
·Which exchange? 
·When to bid? 
·What to bid? 

·DSP: technology driven optimization for the demand providers 
·Unified access to multiple exchange 
·Integration with the data providers to allow Real Time Bidding (RTB) 
·Bid & budget management and optimization 
·Analysis of results 

·Trading desks are essentially DSPs but serve a single agency Ą no 
competitive pressures/data leaks 

 

·Audience Science, MediaMath, AdChemy, [x+1], Turn,é 
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Use of DSP 



Real time bidding defined 

·Component of an exchange protocol that allows buyers to 

bid for each ad impression (context + user)  separately in 

real time 

·The buyers use their own data and targeting options + 

purchased data to decide how much to bid 

·Profiles, location, recent activity, etc.   More in the targeting 

lecture 

·RTB bid is usually CPM + first price.  



RTB usage: small but growing faster than non RTB 

exchange 

 



Ad Agencies 
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·Present in traditional and online advertising 

·Define campaigns, and formats of advertising 

·Manage budgets for the advertisers and split it between 

different online and offline formats 

·Buy media in bulk from 

·Networks 

·Publishers 

·Exchanges 

·Omnicom, WPP, IPG, Aegis,é 



Data supply trade and aggregation 
·Most publishers have multiple pixels on their pages (cookies or beacons) 

·Benefit from this data by improved ad targeting 

·Can the data also be a revenue source of it self? 

·Data sale is a upcoming industry: 
·Mobile, location, social network 
·Auction based model or direct sale 

·Still not regulated, but FTC is starting to note 

·A mixture of new and old players: 
·BlueKai, eXelate, Experian, Comscore, Nielsen 

·See: 
http://adage.com/adnetworkexchangeguide09/article?article_id=136
003  

·Key Quote: Aggregators and Exchanges Aim to Create 'Liquid Market' 
Based on Users' Activities, Not Their Locations - but Can They Get Past 
Privacy Concerns? 
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Putting everything together:  

Re-targeting 

36 



Re-targeting idea 
·Use immediate search or browse to target/create ads 
·Examples: 

1. User that has searched for òPriusó sees ads for Prius or Toyota dealer for the 
next few days on non-search context, e.g. when browsing a complete 
different site 

2. User that has browsed a fashion site sees ads for shoes when browsing a 
complete different site or using e-mail, etc 

3. User that has browsed BuyAGizmo.com but did not convert, sees òget 
backó ads for BuyAGizmo.com on many other sites, maybe + coupon, 
special discount  

·Mostly search re-targeting due to higher intentionality  

·Special case of BT (more recent, more specific) 

·Companies:, Advertising.com, FetchBack, Real Media, Dapper, 
Microsoft DrivePM, Audience Science, BlueLithium (Yahoo!),  
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Detour 
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Cookies 
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Cookies 
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Server sends web page + cookie 

Browser requests another page from same server + sends cookie 

back  

Browser request a web page from a never-seen server 

Hello New User 

27352 

Hello New User 

27352 



Third party cookies 

·First party cookie: cookies associated to the domain shown in 

the browser's address bar 

·Third party cookies: cookies associated to different domains 

than shown in the browser's address bar.   

·Created because parts of the page are created by http requests 

to other domains, not the domain in the bar, e.g. an image 

stored on a different server 

·Extreme case: a beacon = 1 pixel invisible image used to track a 

user visit 

·More in the targeting lecture 
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Basic search retargeting scheme 

·User searches for shoes on the XYZ engine 
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Site ABC sends ad request + XYZ 

cookie  to XYZ 

XYZ creates shoes ad based on 

XYZ cookie that remembers 

ñshoesò 



Basic browse retargeting scheme 
· User Joe views skiing site ABC that contains some XYZ produced ad or just òbeaconó 

· Joeõs XYZ cookie captures visit to ABC 

· Now on site DEF Joe sees ski ads 
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Sends ad request + XYZ 

cookie  to XYZ 

ÅXYZ creates skiing ad based on 

XYZ cookie that remembers 

ñskiingò   

ÅAlternative: XYZ puts ad for ABC 



AOL explanation 
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Estimating Response Rates in Display Advertising 

through Multi-Hierarchy Smoothing 

Deepak Agarwal & Nagaraj Kota , Yahoo! 

IISA 2011 



Ad selection via bidding 

 

A
d

v
e

rt
is

e
rs

 

Ad 

Network 

Ads 

Page 

Pick 

best ads 

User 

Publisher 

Response rates 

(click, conversion, 

ad-view) 

 

Bids 

Auction 

Click 

conversion 

Select argmax f(bid,rate) 

Statistical 

model 


