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Problem Statement
¾ Government agencies and other organizations produce monthly reports on economic activity 

� Retail Sales 
� House Sales 
� Automotive Sales 
� Travel

¾ Problems with reports
� Compilation delay of several weeks
� Subsequent revisions 
� Sample size may be small
� Not available at all geographic levels

¾ Google Trends releases daily and weekly index of search queries by industry vertical
� Real time data 
� No revisions (but some sampling variation)  
� Large samples
� Available by country, state and city 

¾ Can Google Trends data help predict current economic activity? 
� Before release of preliminary statistics
� Before release of final revision 



Goal
¾ Familiarize readers with Google Trend

data and its importance
¾ Illustrate some simple statistical methods

that use this data to predict economic
activity

¾ Illustrate this technique with some
examples



Methodology
¾Query index: the total query volume for

search term in a given geographic region
divided by the total number of queries in that
region at a point in time.

¾http://www.google.com/insights/search





Analysis and Forecasting
¾ Model 0:

� This model predicts the sales of this month using the sales of last
month and 12 months ago

¾ Model 1

� This model uses an extra predictor , i.e. Google query index to
predict the sales of the present.



Analysis and Forecasting

¾ Sales of present month is positively correlated with
the sales of last month, the month 12 months before
and the Google query
¾Note: Coefficient corresponding to query volume is
small, probably because it is not taken in logarithm
form



Analysis and Forecasting

¾There was a special promotion week in July
2005, so they have added a dummy variable to
control for that observation and re-estimated the
model



Few Questions
¾ Why query index, not number of queries
� “Number  of  queries”    might  vary  with  change  in  population  or  availability  of  

internet or power cut. 
� On  the  other  hand,  query  index  won’t.  That’s  why  it  might  be  a  better  

predictor.

¾ Why Log
� It reduces the effect of the outliers
� Outlier may over-predict the sales in some month, but if we use log , its effect

will be minimized



Evaluation
¾Prediction error: Predicted value – observed value

¾Mean absolute error: Average of the absolute
values of the prediction errors



Prediction Error Plot



Example 1: Retail Sales





Analysis and Forecasting
¾ Model 0:

¾ Model 1:

¾ Model 2:

� Note:  “R  squares”  moves  from  .6206(Model 0) to .7852(Model 
1)  to .7696(Model 2).



Prediction Error



Example 2: Automotive Sales



Analysis and Forecasting



Prediction Error of Chevrolet



Prediction Error of Toyota



Example 3:  Home Sales



Analysis and Forecasting
¾Model 0:

¾Model 1:

¾ Observations:
� House sales at t -1 is positively related with house sales at t
� Search Index on ‘Rental Listings and Referrals” is negatively related to
sales
� Search Index for “Real Estate Agencies” is positively related to sales
� Average housing price is negatively associated with sales



Prediction Error



Example 4: Travel
¾Google Trend Data is useful in predicting

visits to certain destination
¾In this example, data has been taken from

Hong Kong Tourism Board
¾Data from January 2004 to August 2008 has

been used.



Analysis and Forecasting

¾Observation
� Arrivals last month are positively related to arrivals this month
� Arrivals 12 months ago are positively related to arrivals this
month
� Google searches on ‘Hong Kong’ are positively related to
arrivals
� During the Beijing Olympics, travel to Hong Kong decreased.



ANOVA Table

¾Observations:
�Most of the variance is explained by lag variable of
arrivals
� Google trend variable is statistically significant



Thank  You



Summary

¾ Google Trends significantly improves prediction of
Economic Activities, up to 15 days in advance of data
release.

¾ “R squared” value improves significantly.

¾ Mean absolute error for predictions declines Significantly.

¾Further Work
� Google query data can be combined with other social
network data for better prediction
� Can be used to predict the success of a movie
� Can be used for metro level data and other local data


