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Sponsored Search

2



Content Match
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The Swing Problem

• Repeatedly showing non-
relevant ads can have 
detrimental long-term 
effects

• Want to be able to predict 
when (not) to show 
individual ads or a set of 
ads (“swing”)

• Modeling actual short and 
long term costs of showing 
non-relevant ads is very 
difficult
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Our Proposed Approaches

• Thresholding Approach

– Decision made on individual ads

– Only based on ad scores

• Machine Learning Approach

– Decision made on sets of ads

– Based on a variety of features
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Thresholding Approach

• Set a global score threshold

• Only retrieve ads with scores above 

threshold

• If none of the ad scores are above the 

threshold, then no ads are retrieved (“no 

swing”)

• We ignore score normalization issues
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Machine Learning Approach

• Learn a binary prediction model (“swing” 
or “no swing”) for an entire set of ads

• If we swing, then all ads are retrieved

• If we do not swing, then no ads are 
retrieved

• Must extract features defined over sets 
of ads, rather than individual ads

• Use support vector machines (SVMs)
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Features

• Relevance features
– Word overlap

– Cosine similarity

• Vocabulary mismatch features
– Translation models

– Point-wise mutual information

– Chi-squared

• Ad-based features
– Bid price

– Coefficient of variation of ad scores

• Result set cohesiveness features
– Result set clarity

– Entropy
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Experimental Results

• Data sets
– Content match (CM1, CM2)

– Sponsored search (SS)

• “Swing” / “no swing” target
– Average all human judgments for a given query

– If below threshold (tau), then target = “swing”
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Thresholding Results

10

CM1 CM2

SS



SVM Classification Accuracy

• Classification accuracy 

for “swing” / “no swing”

• Bold indicates statistically 

significant increase in 

accuracy over majority 

rules classifier

• Difficult to beat baseline 

in edge cases due to 

imbalanced data
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SVM Classification Accuracy with 

Feature Selection

• Feature set contains 

many redundant and 

noisy features

• Used a greedy feature 

selection technique to 

overcome these issues

• Results show consistent 

improvements in 

classification accuracy
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Thresholding vs. SVM Approach
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Bold BPREF = 

significant increase 

over other approach

Dagger = significant 

increase over “always 

swing” (tau = infinity)

Summary:

SVM approach tends 

to outperform simple 

thresholding, 

especially for small 

values of tau



Conclusions and Future Work

• Proposed two approaches to determine when to show ads
– Thresholding approach

• Only shows ads above some global score threshold

• Most effective for sponsored search

– Machine learning approach
• Predicts over entire set of ads

• Semantic class features important for prediction

• Effective for both sponsored search and content match

• Future work
– Apply similar model to predicting quality of query rewrites

– Better understanding of both short-term and long-term costs 
involved with showing non-relevant ads
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