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 Session 1

 Online Advertising- An Overview

 Search Advertising

 How it works?

 Session 2

 Paid Search- Deep Dive

 Wrap-up

 Some Challenging Problems

 What can you do to learn more?
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Online Advertising- Overview
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What is online advertising?



Why online?
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Is Online Advertising Intuitive?
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Advertiser’s Objective

Overview | 11

All said and done, it is all about ROI



What are some types of  Online advertising?
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Terminology  you should be  aware of 
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Search Ads Stakeholders..
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http://www.lumapartners.com/lumascapes/search-lumascape/

http://www.lumapartners.com/lumascapes/search-lumascape/






Search Overview : Algorithmic vs Paid Search
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Paid 

Results

Side Bar or Right Rail

Main Line Ads



What is a Search Term?
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Keyword Search Term



Search Results
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Keyword typed in Search 

Query

Keyword Detected in 

Ad Copy & Ad Title



Search Overview : The Paid Search “Auction”
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…interested in buying ads when users search on the 

keyword ‘travel’…

…and the specific ads each advertiser wants displayed…

…and finally, the price each advertiser is willing to pay per click.

Start with a group of advertisers….

12¢

86¢

99¢

84¢

$1.20

89¢

75¢

84¢

http://www.tripmama.com/
http://www.tripmama.com/
http://www.cheapoair.com/
http://www.cheapoair.com/
http://www.bookingbuddy.com/
http://www.bookingbuddy.com/


Search Overview : Paid Search Auction Simplified
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83¢86¢99¢$1.20 89¢ 75¢84¢ 84¢Bid Price

Quality Score 9.22.20.9 8.4 9.4 7.37.99.1

Auction Results

http://www.tripmama.com/
http://www.tripmama.com/
http://www.cheapoair.com/
http://www.cheapoair.com/
http://www.bookingbuddy.com/
http://www.bookingbuddy.com/




Lets design the system…
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Query

Context

Ads?
Ad 

Corpus



Lets design the system…
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Query

Context

Ads?
Ad 

Corpus

1. Select Qualified Ads

2. Sort, Threshold and Price 

the ads by optimizing 

participant utilities

Return the remaining Ads



Step 1: Selecting Qualified Ads

Designing the Machine | 30

Problems with this approach

• Very few ads get qualified from X-illions

in the ad corpus

• Low impression and click volume, low 

prices

• Advertisers cannot guess and bid on all 

possible queries users search

Opportunity to optimize utilities better

laptops

Keywords Ads

car {ads}

laptop {ads}

laptops ..

…. ..

cheap 

laptop

..

…. {ads}

The most obvious approach



Step 1: Selecting Qualified Ads
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laptops

laptop

ultrabook

win8 laptop

……..

cheap 

laptop

Keywords Ads

car {ads}

laptop {ads}

laptops ..

…. ..

cheap 

laptop

..

…. {ads}

How do we fix this problem with the most obvious approach?

Can you suggest a few ways to 

come up with this expanded list?

Query Expansion

f(laptops) = {laptop, ultrabook, macbook, 

cheap laptop, deals on laptop,….. }

Keyword Expansion

Query Expansion



Step 1: Selecting Qualified Ads
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We selected a huge list of ads, but are all these qualified? 

How do we qualify the ads?

Simple: Based on utility of the participants

…from X-illions of ads in corpus, now we have ‘000 in hand



Step 2: Sort, Threshold and Price
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From ‘000s, how do we select dozens? 

Its as easy as sorting and picking from top. The million dollar (literally) 
question is how do we score for sorting.

Bid Based

Quality Score Based

Expected Revenue Based

Something else?



Step 2: Sort, Threshold and Price
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From a sorted list of ‘000s of Ads, how many ads do we serve?

• As many as no. of slots?



Step 2: Sort, Threshold and Price
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From a sorted list of ‘000s of Ads, how many ads do we serve?

• As many as no. of slots?

• Maximize overall utility of the marketplace



Step 2: Sort, Threshold and Price
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How much should we charge for click?

To build a healthy market, pricing mechanism 

must ensure:

• Advertiser bid their true value

• Price is competitive

• Advertiser’s RoI is positive

Formulation is typically a variation of GSP and this 

is evolving as we are talking!



The Gold Mine
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• Multi billion dollar business, a small algorithmic improvement means tens of 
millions of dollars

• Wide play area – query expansion, ad qualification, scoring, pricing and many more 
areas that are all million dollars

• Wide play area – need expertise from diverse backgrounds e.g. computer science, 
machine learning, statistics, microeconomics, mechanism design, psychology, UI 
design

Sounds interesting?

Feel free to reach out to: dbapna@microsoft.com, ychouhan@microsoft.com

mailto:dbapna@microsoft.com
mailto:ychouhan@microsoft.com




Search Advertising Metrics
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Search Advertising Metrics
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Key Performance Indicators
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Elements to  Success in Search
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• Advertisers purchase keyword terms based on:

• Traffic volume

• Relevancy

• Performance

• Price

• AdCenter ranks Advertisers’ terms based on:

• Relevancy

• Click-through Rate

• Maximum Bid Amount

• AdCenter rewards the highest ranking Advertisers with:

• Top positioning

• Great converting users



How Google Makes  100M/day
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http://searchenginewatch.com/article/2220372/How-Google-Rakes-In-Over-100-Million-in-Search-Advertising-Daily-Infographic

http://searchenginewatch.com/article/2220372/How-Google-Rakes-In-Over-100-Million-in-Search-Advertising-Daily-Infographic









