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Contextual Advertising
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Click Probabilities are Important

The goal of the ad network is to maximize their revenue:

Expected Price advertiser Probability that ad
revenue for pays to have ad in is clicked on, given
position I. the page content.

(a;,1)P(click|page, a;)
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Relevance Models of Ads

“Relevance” (e.g., a vector space model) may be used to select
ads for display, and to order them:
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To maximize revenue we need good absolute scores as well as
a good ordering.



Logistic Regression of Clicks Based on Relevance

P(click|page, a;) = p;
logit(p;) = ¢(page, a;)’ B+ f(r:)
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Page and Ad Features

Taxonomy: Label of page and ad in a large
hand-made taxonomy of about 6000 classes.

Domain: Domain on which ads are shown
(since pages on the same domain have similar
structure and ad visibility).

Words in common: words common to both
the ad and the page.

Ad Position: Position in the list of ads (since
top ranked ads are more often clicked).



Experimental Evaluation

e Task is to rank ads.
* Data are 3M slates of ads taken over 22 days.

 2M used for estimating parameters, 1M for
evaluating model performance.

 Metric is Discounted Cumulative Gain (DCG)
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Evaluated Models

VSM: The raw relevance scores.

Global: A single logistic regression fit to all the
data.

PART: A logistic regression fit for each of the
top 20 publishers (70% of data) and a single
logistic regression to the remaining data.

EM: A mixture of logistic regressions to the
data.



Results

* PART is the superior model for two reasonable

choices of weights:
Model VSM | PART | Global | GlobalW | EM | EMW
Log-NDCG 692 781 773 773 771 773
Emp-NDCG .H49 .H61 556 555 .Hh5 555

* Improvement over VSM is significant:
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