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Wish list for idealized search “agent”

• Knows everything about the world

• Language agnostic

• Updated

• Context sensitive

• Understand me

• Good sense of timing

• Good sense of scope

• Smart about interaction

• Etc..
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Greater Depth With Music
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~10:10 AM
An earthquake happened. 
(The USGS says the earthquake happened at 
10:09:35 AM)

10:11 AM
The USGS government web site 
started to track the earthquake, 
with a “?” magnitude.

10:12 AM
Google’s realtime onebox triggers.

10:13 AM
USGS web site marked the 
magnitude as 4.1.

10:20 AM
USGS site updates their feed.

~10:25 AM
Google’s earthquake onebox 
gets updated earthquake info.

Greater Depth With Real-Time
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Social Circle Personalization
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Friend-Augmented Search

ipad
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What does Change mean?

Understanding
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Change = to adjust
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Change = to convert
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Change = to exchange
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Change = to install
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Change = to switch
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Web Translation
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YouTube Caption Translation
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Voice Search
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Searching By Voice8 Any Voice
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Searching By Sight
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The power of data

- 1.6 billion internet users
- Many searches a day on Google worldwide
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Trendonomics
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Visualizing political stories
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Regular Patterns of Search Behavior
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The Aggregated Search Interest for queries from the Travel Category
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The Aggregated Search Interest for queries from the Shopping Category
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Google Flu Trends

• Google Flu Trends 
estimates levels of flu using 
aggregated Google search 
queries

• Google Flu Trends may 
provide a helpful indicator of 
pandemic flu activity.

• Estimates are available in 
near real time with raw data 
available for download.
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Methodology

• Obtain historic weekly surveillance data for multiple regions
• Build database of weekly search query frequencies in every 

region, for every possible search query
• Define search queries whose weekly frequencies closely fit the 

surveillance data
• Derive the charts

Surveillance data

Search queries

N

?

Y

N
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Timeliness

• Google Flu Trends estimates are up to 1-2 weeks ahead of 
published CDC reports

• Not a replacement for traditional surveillance, but an additional 
information source that can help public health officials make 
informed decisions
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Predicting the present
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Geography

Category

Time window
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Search on Real Estate Agencies
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Searches on Rental Listings & Referrals
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New Home Sales

Model

Recent Trend with New 
Home Sales at t-1

Seasonality with New 
Home Sales at t-12

Recent Search Activity on

• Real Estate Agencies

• Rental Listings & Referrals 

• Home Inspections & 
Appraisal 

• Property Management 

• Home Insurance 

• Home Financing

Time Series Google Trends

Housing affordability 
with Average/Median 
Home Price 

Exogenous Variables

[Choi & Varian, 2009]
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The 2010 World Cup - Worldwide interest

Opening week:

Final week:
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The 2010 World Cup
Search Interest in major countries 
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The 2010 World Cup - News Search
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The 2010 World Cup - Image Search
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The Previous World Cup (2006)
Search Interest in major countries 
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World Cup Search Interest in the US - Comparison
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Search Interest for South Africa during the
2010 World Cup - Travel category in the US
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Search Interest for a World Cup Sponsor 
Adidas - Apparel category, Worldwide
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World Cup Search Interest in Spain (2006 vs 2010)
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World Cup Search Interest in France (2006 vs 2010)
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World Cup Search Interest in Italy (2006 vs 2010)
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World Cup Search Interest in the US (2006 vs 2010)
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Worldwide Search Interest in Switzerland
(in all categories) doubled around the victory on Spain
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Researching Search Trends Time-Series

• Forecasting
o Seasonality is a common case. Many queries have strong seasonal 

components (yearly / weekly cycles)
o We can use time-series prediction models to forecast

• Ski
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Forecasting – more examples

• Sports

• travel
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Which queries are predictable

o Over half of the most popular Google search queries were found 
predictable in 12 month ahead forecast, with a mean absolute prediction 
error of approximately12% on average.

o Some categories have particularly high fraction of predictable queries:
� Health (74%)
� Food & Drink (67%) 
� Travel (65%)

o Some categories have particularly low fraction of predictable queries:
� Entertainment (35%) 
� Social Networks & Online Communities (27%)

o [Y. Shimshoni, N. Efron, Y. Matias, On the Predictability of Search Trends, 2009]
o http://googleresearch.blogspot.com/2009/08/on-predictability-of-search-trends.html
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Predictability of categories in aggregate

o The trends of aggregated queries per categories are much more 
predictable: 
� 88% of the aggregated category search trends of over 600 categories in 

Insights for Search are predictable with a mean absolute prediction error 
of less than 6% on average.

o The deviations from a prediction are interesting
� See Automotive category example



Google Confidential and Proprietary

Deviation from modeled prediction
o US automotive industry
o Forecasting period: Aug 08 – July 09

More search traffic than predicted Less search traffic than predicted

Vehicle Maintenance Vehicle Shopping

Auto Parts Auto Financing
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Search Trends Applications 
for Modeling Real World Activity

• Predicting the Present (Choi & Varian, 2009)
o Search Trends data may be correlated with the current level of economic 

activity in given industries
o Examples: Sales data in Retail, Automotive, Home and Travel

• Predicting Initial Claims for Unemployment Benefits (Choi & Varian, 2009)
o Correlating searches in the “jobs” and “welfare & unemployment” categories to 

Initial Jobless Claims weekly report by US Dept. of Labor.

• Various national banks using Search Trends to assist in modeling 
economic indicators
o Bank of Israel report (Suhoi 2009)

• Flu Trends
o Ginsberg, Mohebbi, Patel, Brammer, Smolinski & Brilliant: Detecting influenza epidemics 

using search engine query data
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More references

• Askitas, Nikos and Zimmermann, Klaus F: Google Econometrics and Unemployment Forecasting
• Finance team: Google Domestic Trends
• Jeremy Ginsberg, Matthew H. Mohebbi, Rajan S. Patel, Lynnette Brammer, Mark S. Smolinski & Larry 

Brilliant: Detecting influenza epidemics using search engine query data
• Sharad Goel: What can search predict? (blog post)
• Sharad Goel, Jake M. Hofman, Sebastien Lahaie, David M. Pennock, Duncan J. Watts: What can search predict? 

(paper) [contains several other references]
• Hyunyoung Choi and Hal Varian: Predicting the Present with Google Trends
• Hyunyoung Choi and Hal Varian: Predicting Initial Claims for Unemployment Insurance Using Google Trends.
• M. Ettredge, J. Gerdes, and G. Karuga. Using web-based search data to predict macroeconomic statistics. 

Commun. ACM, 48(11):87{92, 2005.
• Haifang Huang and Nicolas Dell Penna, Constructing Consumer Sentiment Index for U.S. Using Google Searches
• Search insights team: FAQ for Search Insights
• Torsten Schmidt and Simeon Vosen: Forecasting Private Consumption: Survey-based Indicators vs. Google 

Trends
• Yair Shimshoni, Niv Efron, Yossi Matias: Predictability of Trends
• D. Sornette, F. Deschatres, T. Gilbert, and Y. Ageon :Endogenous Versus Exogenous Shocks in Complex 

Networks: An Empirical Test Using Book Sale Rankings
• Tanya Suhoy: Query indices and a 2008 downturn: Israeli data. [Press release]
• Lynn Wu and Eric Brynjolfsson, How Google Searches Foreshadow Housing Prices and Sales [preprint]
• Valdivia A, Monge-Corella S. Diseases tracked by using Google trends, Spain [letter]. Emerg Infect Dis [serial on 

the Internet] 2010 Jan [date cited]. Available from http://www.cdc.gov/EID/content/16/1/168.htm 
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Conclusion

You Ain’t seen nothing yet

Vint Cerf ("Father of the Internet“)

The Webby Lifetime Achievement Awards, June 14, 2010
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