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Motivation

 Search engines deliver inconsistent 
search results

 These inconsistent results may sway 
searchers’ opinions or judgment to 
products or political events etc.







Goal: Understand the Nature of 
Inconsistencies

• Browser plugin, Bobble
(http://bobble.gtisc.gatech.edu/)
– allows users to see how the search results that Google 
returns to them differs from the results that would be 
returned to other users distributed around the world

– record the user’s search query and repeating it from a 
variety of different vantage points

• Study how users’ Google search results vary based on 
their geographic locations and past search histories
– 75,000 queries
– 175 users
– Nine months



Bobble Architecture



Requirements for Data Collection

 Effects of personalization
 personalized and non-personalized search 

results of Google users

 Effects of geography
 non-personalized search results from different 

regions



Challenges for Data Collection

 Non-intrusive data collection

 Measurement benchmark



Data Collection Platform
 A Chrome browser agent
 Browser agents on 308 PlanetLab nodes



Benchmark

• Use a 50Km-planetlab-node search result 
as a Google user’s non-personalized 
result



Benchmark Results

• Search results from planetlab node == search 
results from regular user’s machines

– A proportion test shows no significant difference at 
p-value < .05

Atl. planetlab

Atl. comcast

Same Google results

Gatech



Statistics
 From 2012/1/17 – 2012/10/25 (9 months)

 174 unique Google-user installation

 100,451 queries
 13,974 queries issued by non-signed-in users
 86,477 queries issued by signed-in users

 80,897 unique search terms



Geographic Distribution of Queries



Bobble Response Time



Query Categorization

Using dmoz.org query categorization



(How) Does Location Affect Search Results?

 Use dbscan algorithm to cluster PlanetLab
nodes based on locations (cluster 1)

 Cluster Google search results based on 
the unique search result sets (cluster 2)

 Chi-square test:
 ~95% of queries show high correlation in p-

value (< 0.05)



Summary of Inconsistencies

• Not in user’s result set, but in Google top 3 
elsewhere: 30.66%

• Not in user’s result set, but in Google top 10 
elsewhere: 86.41%

• At least one result appears in Google’s result 
set but does not appear at other PlanetLab
nodes: 1.88%



How Many Unique Sets of Results?



How Does Personalization Affect 
Results?

• For signed‐in users
– 33% of queries have at least one search result added 
as a result of personalization

– 11% of queries have at least one search result 
removed

• For anonymous users:
– 31% of queries have at least one search result added
– 15% have at least one search result removed



Hoeffding Distance

 Way of characterizing inconsistencies across 
searches
 Interpretable with respect to search algorithms 

retrieving ranked lists of different lengths
 Models the increased attention users pay to top 

ranks over bottom ranks

 Zero: No difference between sets
One: Completely different



Personalized Queries, Signed-in users



Other Applications: News

• News Agencies:
• Reuters
• ABC News
• Aljazeera
• CNN
• Agence France‐Presse 
• Agência Brasil 
• American Press 

Association 
• ANP(Netherlands)
• Associated Press
• ….

AJC

LA Times

NYTimes



Data Collection



Lack of Sources in RSS Feeds

• 80‐20 principle for English language edition countries. 
• For many countries its 90% of articles from 10% of news sources.
• Same holds for Spanish, French and Arabic.



Local BIAS (RSS Feeds)

RSS Feeds



Conclusion
• Search inconsistency (and information manipulation) is 
pervasive
– Geographic location introduces inconsistency in about 98% 
of queries

– Personalization results in addition or removal of results 
more than 30% of the time

• We have also done this analysis for news stories 
(similar geographic conclusions)

• Next steps 
– More detailed study of how personas affect results
– Countermeasures


