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to the popularity of any search term on the Web as long as it
has been searched via the Google Search Engine.
The paper attempts to tackle the following problem:
Given the right set of search terms, would it be possible to
use such aggregated web statistics to predict election results?
More specifically, the paper focuses on the prediction of the
percentages of the two major parties in Greek and Spanish
national elections by employing a simple but very effective
model. The paper is structured as follows: Section 2
discusses the state of the art in predictions that exploit search
and social networking data. Section 3 describes the model in
question. Section 4 is concerned with the selection of search
terms relevant to the Greek and Spanish national elections.
Section 5 examines the four more recent elections in Greece
and the two more recent in Spain and explains how the
model can be used in order to predict the outcome. The paper
concludes with Section 6.

Abstract— Although real time data processing consumes a
significant portion of computing resources worldwide, we are
moving rapidly from the age of “real time” towards the era of
“next time”. The term “next time” characterizes the
combination of real time data flows from collective sources
with massive computing power with the aim of predicting the
future. In other words, if you can compute “fast enough” using
real time data sets then you can accurately predict what
happens next. Central to this process is the Google Trends
service that provides generalized statistics in regard to the
popularity of web search terms submitted to Google. The
paper combines the conclusions derived from other approaches
to the prediction problem with Google Trends data in order to
predict the outcome of six national elections races in two
countries, Greece and Spain. The results of the proposed model
reaffirm our hypothesis that web search terms popularity is
directly related to voters decisions in both countries and thus
can be used to predict the final outcome with great accuracy.
Keywords-compenent:Google Insights, Google Trends, web
search, prediction, elections.

I.

II.

As it has been mentioned earlier, web based prediction is
a research area that engulfs several human activities. Google
researchers have attempted predictions using search term
popularity in a number of areas from home, automobile and
retail sales to travel behavior [3]. Homes sales predictions
have also been attempted by other researchers [11] while the
work in [6] constitutes an interesting take on predicting flu
epidemics before they actually emerge. The prediction of
unemployment rates is another successful exercise that has
been attempted both before the establishment of Google
Insights for the U.S. job market [4] as well as afterwards in
regards to Germany [1].
With respect to elections, an initial approach in [9]
considers election predictions along with predictions in
sports and economics. Google Insights was not around when
that paper was written therefore the authors have performed
normalizations directly on search results from Google.
Consequently, in [8] Flickr has used as a source of data for
the prediction of the winner in both the U.S. primaries and in
the U.S. General Elections. In addition, Twitter has also been
considered as an alternative data source for election results
predictions [2], [12].
It should also be noted that, web based prediction, being
a relatively recent research area, is subject to criticism
especially from proponents of more traditional methods such
as polls. In [13] is argued that there are strong limitations on
the predictability power of a Google trend since it is difficult

INTRODUCTION

The abundance of processing power, realized on one hand
by Moore’s Law and on the other hand by “cloud” services
supported by mega-corporations such as Google and
Amazon, has led to the ability to analyze huge streams of
data, the moment they occur. Such “real time” processing is
nowadays crucial in several socioeconomic activities such
as e.g. investment trading where a whole sector, known as
super fast or high frequency trading, thrives on the ability to
process stock exchange information almost instantly.
However, recent articles in the press [10] indicate that “realtime” is not good enough and will be replaced sooner or
later by “next-time”. “Next-time” is a term that
characterizes the ability to exploit huge amounts of
computing power in conjunction with either historical or
real time data in order to predict what will happen in the
future.
Probably the best example of what ‘next-time” really means
is the Google Insights service by Google Inc1. This service
allows any user in the Web to view and use statistics related
1

During the time when the paper was written, Insights was a
stand-alone service. Currently Google has merged it with Trends at
http://www.google.com/trends/
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search interest values of the two major parties in each
country.
More specifically, the initial dataset contains web interest
values from Google Insights for the period from 2004 to
2012. The queries are initially carried out using the acronyms
of the parties as search terms. This dataset is further divided
into observation windows around the dates of elections. For
each observation window, we process the respective web
search interest values of the two major parties of the Spanish
and Greek political scene. The web search interest values in
our dataset go through the following steps:
Let WIN, party x, current elections be the web interest value for Party
x during the current elections race, on the Nth day before the
elections.
First we calculate the average web interest over a period of
30 days before the Nth day:
 ୮ୟ୰୲୷୶ǡୡ୳୰୰ୣ୬୲ୣ୪ୣୡ୲୧୭୬ୱǡ୮ୣ୰୧୭ୢ  ൌ

to determine the circumstances behind a user's search for the
profile of a certain candidate and thus make a guess about
that candidate's public image and why a user might be
interested in him/her. In [5] it is stated that predictions of
U.S. elections results based on Twitter perform only slightly
better than pure chance; this conclusion does not include
Flickr-based results in [8]. Also, research from the side of
Yahoo Inc. [7] shows that in regard to retail sales, the
predictive ability of web search based methods varies greatly
with the product in question (music, films, video games).
Compared to existing research efforts, this paper is
innovative in the following ways: (a) it proposes a model for
election prediction based on web search data (b) it
successfully applies the proposed model in regards to six
election results prediction in two countries, Greece and
Spain, (c) it accurately predicts not only the winner of each
election but also the relative (normalized) percentages of the
two major parties before election day, and (d) it does so by
using a model which is computationally less intensive
compared to the autoregressive equations used in most of the
papers referenced already.
III.
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ǡ୮ୟ୰୲୷୶ǡୡ୳୰୰ୣ୬୲ୣ୪ୣୡ୲୧୭୬ୱǡ୮ୣ୰୧୭ୢ

We calculate the AWI for three different values of N: one
day before the elections, seven days before the elections (one
week) and fourteen days before the elections (two weeks).
For each AWI we normalize the average web interests of
each party to a 100% to arrive at the Normalized Web
Interest (NWI) for each party, by calculating first the Total
Web Interest ( TWI):
TWIcurrentelectionsǡperiod ൌ AWIpartyyǡcurrentelectionsǡperiod 
AWIpartyxǡcurrentelectionsǡperiod 

THE PREDICTION MODEL

The prediction model is mainly based on the assumption
that, during the pre-elections periods, a high percentage of
the actual voters of one party are searching for that party on
Google, using words or and phrases related to the name of
that party. We argue that this percentage is adequate to
establish a relation between the search term popularity of a
party, during the pre-election period, and the number of
votes that this party will finally receive. Of course in reality
the relation between the search term popularity and the final
election results may differ between the various parties. For
example, the profile of the potential voters of one party may
be more internet friendly than the respective profile of the
other party. In addition not every person that searches for a
party, during the pre-election period, will vote for that party.
In order to reduce the noise in our predictions, generated
by the conditions mentioned above, we calculate a factor that
connects the web search interest for a party with its electoral
percentage. In cases where the search behavior of the
electorate of each party does not change drastically between
consecutive elections, in particular compared with the search
behavior of the electorate of the other parties, then one can
calculate this factor for the pre-election period of a previous
election race and use it to predict the results of a forthcoming
election race. On the other hand in cases where major
differentiations are observed in relation to the search
behavior of the electorate of one party compared mainly with
the relevant search behavior of the other parties, then the
feedback from the previous election races is ignored and the
predictions are solely based on the behavior of the electorate
a few weeks before the date of the forthcoming elections.
The model operates on three different observation
windows, which all of them have one month duration. The
first window stops two weeks, the second one week and the
third one day before the election date. For each such
observation window, we query Google Insights for the web

NWIpartyxǡcurrentelectionsǡperiod  ൌ 

AWIpartyxǡcurrentelectionsǡperiod
TWIcurrentelectionsǡperiod

Finally we divide the NWI of each party with the
respective percentage in the current elections, also
normalized to 100%. The result, called Model Indicator
(MI), expresses the relation between the web interest for one
party with its actual elections results.
In order to predict the normalized percentage (NP) of
each party we follow an algorithm based on the relation
between the AWIs of the parties between the previous and
the forthcoming elections. More specifically, we calculate
the variances between the AWIs of the parties for the
previous and the forthcoming elections. If the variances do
not differ in absolute values more than 10%, the method A is
used, otherwise method B is considered.
Method A
In order to predict the normalized percentage (NP) of
each party in the next elections we are using the MI of the
previous elections and the AWI of the next elections.
ܰܲ௧௬௫ǡ௨௧௧௦ǡௗ ൌ
ܹܰܫ௧௬௫ǡ௨௧௧௦ǡௗ כ
ܫܯ௧௬௫ǡ௩௨௦௧௦ǡௗ
Method B
In method B we are not using historical data for our
prediction, since the values of the AWI for the forthcoming
elections indicate that the relation between the search
behaviors of the parties’ voters has dramatically changed
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compared with the relevant relation for the previous
elections. Therefore it is considered more appropriate for
our predictions to use the current values of the WI, without
feedback from the previous elections. This means that we
use as the Normalized Percentage (NP) of each party in the
next elections, the relevant NWI of the next elections.
In both methods, for each prediction of the normalized
percentage, we compare the prediction of the model with the
actual normalized percentage of the relevant election race.
Since we are not in a position to know or to predict with
accuracy, before the election, the actual sum of the
percentages of the two major parties, we restrict our
prediction to the normalized percentage of each party.
Nevertheless, the prediction of the normalized percentage
for each party represents among other things, the percentage
difference between the actual percentages of the parties and
therefore is a strong indication for the actual results of the
election race.
IV.
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Figure 1. Web interest (WE) variation for parties’s acronyms

In the next phase we examine more words and terms
relevant to the names of each party, trying to include all
words / terms which may be related to voters’ willing to vote
for a specific party in the forthcoming national elections. In
order to examine whether a specific word or phrase should
be included in the set of words / phrases for the relevant
party, we apply the following rules: first we examine
whether the variation of web interest presents peak values
around the election days, similar to the web interest variation
presented by the acronyms of the relevant parties and
secondly we examine whether the values of web interest are
at such a level that affects the relevant web interest of the
party’s acronyms. If both criteria are fulfilled then the
word/phrase should be included in the set of word / phrase
selected for a specific party. Applying the above rules in
several runs we conclude that only for the Greek party of
Nea Dimokratia a modification to the initial selected set of
words is required. It should be also noted here that, in all
cases, we restrict web search results at a national level. In
our cases web searches have been restricted to Greece and
Spain for Greek and Spanish elections respectively.
According to the rules stated previously, the final set of
search terms in regard to the major parties of the Greek and
Spanish political scenes is as follows: For Greece “Pasok,
, , nd, nea dimokratia,      ” , and for
Spain “Psoe, Pp”.

SELECTION OF SEARCH ITEMS

The words that first come to mind as valid search terms are
the political parties’ acronyms. In Greece, the two major
parties that consistently win the majority of Greek
parliament during the elections are the Pan-Hellenic
Socialist Movement (PASOK) and New Democracy (ND).
Respectively in Spain the two major parties are the Spanish
Socialist Workers' Party (SPOE) and People's Party (PP).
Afterwards, using Google Trends, we examine the evolution
of web search interest for the search terms of each party for
short periods before the election date. In Greece national
elections took place on 7th March of 2004, 16th September
2007, 4th October of 2009, 6th May 2012 and 17th June
2012, while in Spain the dates of national elections were,
14th March of 2004, 9th March of 2008 and 20th November
of 2011. We are focusing on the time period of a few weeks
prior to election day, in order to examine whether the search
term presents significant variation in this period. If yes then
it is considered to be a valid search term for our model.
For the Greek election, due to the Greek alphabet, search
interest for each term, has to be examined both in Latin and
Greek letters, while in Spain the relevant terms for each
party exist only in Latin characters.
Figure 1 displays the web search interest variation for the
selected search terms (acronyms of the parties) related to the
two major parties in Spain and Greece on a weekly basis as
provided by Google Trend service. In the periods around the
election races the web search interest for the two major
parties, in each country, present peak values, while there are
few other periods where some selected terms present also
peak values. The latter peak values are related to internal
procedures of these parties, such as the election of a new
party leader.

V.

ELECTION STUDY

A. Greek Elections
In the 2004 elections New Democracy (ND) was the
winner. We execute the model using Google Insights data for
periods around the date of the elections applying the
mathematical types explained in Section 4. Table I shows the
input parameters of the model.

215

TABLE I.

GOOGLE INSIGHTS DATA PROCESSING FOR THE 2004
GREEK ELECTIONS

May 2012 the ND’s AWIs were higher than AWIs of
PASOK.
TABLE III.

Greek Elections 2004

WI

ND

Total

20.5

7.5

28.0

one week

25.8

11.0

36.8

one day
Actual Election
Results

PASOK

two weeks

actual
normalized

31.5

14.5

46.0

40.6%

45.4%

85.9%

47.2%

52.8%

Greek Elections 2009
period
Model Inputs

Model Inputs

period

100.0%

Model Output
(predictions)

In the 2007 elections New Democracy (ND) again was
the winner. Consequently, we retrieve the Google Trends
web interest values for periods around the elections date and
we attempt to predict the outcome of the 2007 elections also
taking into account the calculations that have been performed
for 2004. The input parameters and the outcome of the model
are presented in Table II.
TABLE II.

MODEL INPUT, OUTPUT PARAMETERS FOR THE 2007
GREEK ELECTIONS

Actual
Election
Results
Normalized
party's
percentage

Model error

ND

Total

23.3

8.5

31.8

one week

31.5

12.0

43.5

one day

42.0

17.3

59.3

actual

38.1%

41.8%

79.9%

normalized

47.7%

52.3%

100.0%

two weeks

47.2%

52.8%

one week

50.1%

49.9%

one day

50.1%

49.9%

two weeks

-0.4%

0.4%

one week

2.4%

-2.4%

one day

2.4%

-2.4%

Actual Election
Results

Normalized party's
percentage

Model error

TABLE IV.

ND

Total

29.3

8.8

38.0

one week

38.8

12.0

50.8

one day

48.5

16.0

64.5

actual

43.9%

33.5%

77.4%

normalized

56.7%

43.3%

100.0%

two weeks

52.7%

47.3%

one week

52.8%

47.2%

one day

53.1%

46.9%

two weeks

-4.1%

4.1%

one week

-3.9%

3.9%

one day

-3.6%

3.6%

MODEL INPUT, OUTPUT PARAMETERS FOR THE MAY 2012
GREEK ELECTIONS

Greek Elections May 2012
period
Model Inputs

Model Inputs
Model Output
(predictions)

WI

PASOK

two weeks

WI

PASOK

two weeks

Therefore, for our predictions, method B was used which
does not take into account historic data. The results of this
execution cycle are summarized in Table IV. The relatively
high percentage of model error even one day before the
elections (7,3%) could be explained due to high uncertainty
in the Greek political scene. For the first time in the last 40
years the first party was below 20% while for the first time
since 1974, PASOK was below 14%.

Greek Elections 2007
period

MODEL INPUT, OUTPUT PARAMETERS FOR THE 2009
GREEK ELECTIONS

Model Output
(predictions)

For 2007, the model fails to predict the winner for
periods of two and one week before the elections. However,
one day before the elections, the model predicts the winner
and the normalized percentages of the two major parties with
accuracy more around 2,4%.
In the 2009 elections PASOK was the winner. We
retrieve the Google Trends web interest values for a period
around the election date and we attempt to predict the
outcome of the elections also taking into account the relevant
results from 2007. The model predicts the winner two as well
as one week before the elections. In addition one day before
the elections, the model predicts the winner and the
normalized percentages of the two major parties with
accuracy around 3,6%. The results of the execution cycle for
the 2009 elections are summarized in Table III.
In the first elections of 2012 ND was the winner, while
PASOK was the third party. As indicated in the Table IV the
relation between the AWIs of PASOK and ND has changed.
Indeed the AWIs of PASOK in the elections of 2009 were
higher than the relevant AWIs of ND, while in elections of

WI
Actual Election
Results

Normalized party's
percentage

Model error

PASOK

ND

Total

two weeks

9.3

5.5

14.8

one week

11.3

12.0

23.3

one day

15.3

16.3

31.5

actual

13.2%

18.9%

32.0%

normalized

41.1%

58.9%

100.0%

two weeks

62.7%

37.3%

one week

48.4%

51.6%

one day

48.4%

two weeks

21.6%

51.6%
21.6%

one week

7.2%

-7.2%

one day

7.3%

-7.3%

As a viable government could not be established in
Greece after the May 6 elections, the second elections of
2012 took place on the 17th of June. ND was the winner,
while PASOK was again the third party. This time the model
algorithm indicates the method A as the most appropriate.
We retrieve the Google Insights web interest values for a
period around the election date and we attempt to predict the
outcome of the elections also taking into account the relevant
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date of the elections. The results are shown in the following
table.

results from the previous elections. The results of this
running are summarized in the Table V.
TABLE V.

MODEL INPUT, OUTPUT PARAMETERS FOR THE JUNE 2012
GREEK ELECTIONS

TABLE VI.

GOOGLE INSIGHTS DATA PROCESSING FOR THE 2004
SPANISH ELECTIONS

Spanish Elections 2004

Greek Elections June 2012

Model Output
(predictions)

WI

Actual Election
Results

Normalized party's
percentage

Model error

PASOK

ND

period

Total

two weeks

13.3

12.8

26.0

one week

6.8

10.5

17.3

one day

7.3

11.8

19.0

actual

12.3%

29.7%

41.9%

normalized

29.3%

70.7%

100.0%

two weeks

30.2%

69.8%

one week

32.4%

67.6%

one day

31.5%

68.5%

two weeks

0.9%

-0.9%

one week

3.1%

-3.1%

one day

2.2%

-2.2%

Model Inputs

Model Inputs

period

Actual Election
Results

Summarizing the results of the model for all Greek
elections, it can be said that in all cases the model predicts
the winner of the elections at least one day before the
elections. Figure 3 displays predicted percentages one day
before the elections alongside actual election results (both
normalized to 100) for all Greek elections.

TABLE VII.

Model Inputs

Predictions vs. Actual Results for
Greece

9.3

8.0

17.3

11.8

10.0

21.8

one day

18.5

19.3

37.8

actual

42.6%

37.7%

80.3%

normalized

53.0%

47.0%

100.0%

: MODEL INPUT, OUTPUT PARAMETERS FOR THE 2008
SPANISH ELECTIONS

WI

Actual Election
Results

PSOE

PP

Total

two weeks

11.3

12.3

23.5

one week

14.8

14.8

29.5

one day

19.8

17.8

37.5

actual

43.9%

39.9%

83.8%

normalized

52.3%

47.7%

100.0%

two weeks

48.4%

51.5%

one week

50.9%

49.0%

one day

48.7%

51.4%

two weeks

-3.9%

3.9%

one week

-1.4%

1.4%

one day

-3.7%

3.7%

Pasok actual normaliised percentage
Pasok predicted normalised percentage
ND actual normalised percentage

0%

two weeks
one week

period

Model Output (predictions)

20%

Total

Spanish Elections 2008

60%

40%

PP

In the 2008 elections PSOE was again the winner with a
percentage 43,87% against PP with percentage 39.94%.
Consequently, we retrieve the Google Trends web interest
values for a period around the elections date and we attempt
to predict the outcome of the 2008 elections taking into
account these web search interest values as well as the
calculations of the model for the previous elections race
during 2004. The percentages of the two major parties are
predicted one week before the elections dates with an
accuracy better than 1.4%, while one day before the elections
the error of our predictions is around 3,7% (Table VII).

The model predicts the winner of the elections, while one
day before the elections, the model predicts the normalized
percentages of the two major parties with an accuracy around
2,2%.

80%

WI

PSOE

ND predicted normalised percentage
2007

2009

2012 May

2012 June

Figure 2. Greek Election results compared against predicted percentages

B. Spanish Elections
In this section we are applying the same methodology for
Spanish national elections of 2008 and 2011. As input
parameters, we have used the results of the previous
elections of 2004 and 2008 respectively and the web search
interest of the selected terms in a short period before the
election date. Google Insights does not provide data earlier
than 2004 so this year is once more our starting point.
In the 2004 elections PSOE was the winner. We execute
the model using Google Insights data for a period around the

Normalized party's
percentage

Model error

In the 2011 elections, PP was the winner (Table VIII).
Also for the 2011 Spanish elections, the model predicts the
winner of the elections. The accuracy of the predictions is
impressive, especially one day before the elections where the
maximum error is less than 0,6%.
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TABLE VIII.

information as well. We suspect, although we cannot prove
it, that someone with unrestricted access to Google’s data set
would come up with predictions that would be in par, if not
superior, both in percentages and in demographic
information to those provided by traditional polls.
Further research is required in order to eliminate the
noise in our predictions generated in the cases where voters
profiles (for the same party) become significantly different
between consecutive election races, as well the noise
generated by events related to political issues that occur in
periods closed to election races and thus have major impact
on the behavior of web search engine users. Nevertheless, we
argue that there is always a strong correlation between the
behaviors of web search engine users during the periods
before election races and the actual election results.

MODEL INPUT, OUTPUT PARAMETERS FOR THE 2011
SPANISH ELECTIONS
Spanish Elections 2011

Model Inputs

period

WI

Model Output (predictions)

Actual Election
Results

Normalized party's
percentage

Model error

PSOE

PP

Total

two weeks

5.5

9.0

14.5

one week

7.3

11.5

18.8

one day

9.0

14.5

23.5

actual

28.7%

44.6%

83.8%

normalized

39.2%

60.8%

100.0%

two weeks

34.7%

67.9%

one week

36.9%

64.4%

one day

38.5%

61.3%

two weeks

-5.4%

5.4%

one week

-2.7%

2.7%

one day

-0.6%

0.6%
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