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Preis & Moat (2013)

A map of the world built only from 
GPS locations of Flickr photos

Internet data opens up opportunities for 
new dynamic, adaptive economic models
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Can we quantify bubbles?



Quantifying Trends

Price

Volume

t t
t t

t t
t t

Trend #1

Trend #2

Trend #3

Quantifying Stock Market Bubbles and Crashes 

Tobias Preis and H. Eugene Stanley, Journal of Statistical Physics World 138, 431-446 (2010)
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Tobias Preis and H. Eugene Stanley, Journal of Statistical Physics World 138, 431-446 (2010)

Extraction of trend sequences
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Tobias Preis and H. Eugene Stanley, Journal of Statistical Physics World 138, 431-446 (2010)

Renormalization of trend sequences

Renormalized time scale

Renormalized time scale

ε=1 ε=2ε=0

ε=1 ε=2ε=0

Volume sequence of trend #1

Volume sequence of trend #2



Empirical Law
Averaged volume sequence for FDAX time series

=1 =2=0

3 Billion Transactions 

A Law For Bubbles and Crashes 

Tobias Preis et al., PNAS 108, 7674-7678 (2011)
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Empirical LawA Law For Bubbles and Crashes 

Tobias Preis et al., PNAS 108, 7674-7678 (2011)
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Averaged time interval sequence for FDAX time series

=1 =2=0



Empirical LawA Law For Bubbles and Crashes 

Tobias Preis et al., PNAS 108, 7674-7678 (2011)
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Are Correlations Constant?



Quantifying PatternsQuantifying Stock Market Correlations
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• 71 years of daily stock prices
• 30 DJIA index components
• Changes are explicitly considered

Preis, Kenett, Stanley, Helbing & Ben Jacob, 
Scienti!c Reports 2, 752 (2012)
http://www.nature.com/srep/2012/121018/
srep00752/full/srep00752.html 
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A Dow Jones Industrial Average and its Components

Prices of Index
Components

Day by Day

Index Value

p(t)

p(t+Δt)

AA
AXP
BA

BAC
CAT

CSCO
CVX
DD
DIS
GE
HD

HPQ
IBM
INTC
JNJ
JPM
KFT
KO

MCD
MMM
MRK
MSFT
PFE
PG
T

TRV
UTX
VZ

WMT
XOM

AA AX
P BA BA
C

CA
T

CS
CO CV
X DD DI
S GE HD HP
Q

IB
M

IN
TC JN
J

JP
M

KF
T

KO MC
D

MM
M

MR
K

MS
FT PF
E PG
T

TR
V

UT
X VZ

W
MT

XO
M

−0.4

−0.2

0.0

0.2

0.4

0.6

0.8

1.0

Index Components
In

de
x 

Co
m

po
ne

nt
s

Time Interval Δt 

#1
#2
#3
#4

#30

B Matrix of Pearson Correlation Coe!cients

Preis, Kenett, Stanley, Helbing & Ben Jacob, Scienti!c Reports 2, 752 (2012)
http://www.nature.com/srep/2012/121018/srep00752/full/srep00752.html 

http://www.nature.com/srep/2012/121018/srep00752/full/srep00752.html
http://www.nature.com/srep/2012/121018/srep00752/full/srep00752.html


Quantifying PatternsQuantifying Stock Market Correlations
M

ea
n 

Co
rr

el
at

io
n 

Co
e

ci
en

t, 
C

0.3

0.4

0.5

0.6

−2.5 −2.0 −1.5 −1.0 −0.5 0.0 0.5 1.0 1.5 2.0 2.5

t=10 Days
t=20 Days
t=30 Days
t=40 Days
t=50 Days
t=60 Days

Normalized DJIA Return, R [Standard Deviations]

Preis, Kenett, Stanley, Helbing & Ben Jacob, Scienti!c Reports 2, 752 (2012)
http://www.nature.com/srep/2012/121018/srep00752/full/srep00752.html 

http://www.nature.com/srep/2012/121018/srep00752/full/srep00752.html
http://www.nature.com/srep/2012/121018/srep00752/full/srep00752.html


Quantifying PatternsQuantifying Stock Market Correlations

Normalized DJIA Return, R [Standard Deviations]
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Behaviour Captured by Google



Outperformance

Google Trends data 



Aggregated InformationCan Google Predict Flu Spreading?

Ginsberg, Mohebbi, Patel, Brammer, Smolinski & Brilliant, Nature 368, 1012 (2009)
http://dx.doi.org/10.1038/nature07634 
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Aggregated Information
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Aggregated Information
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http://www.google.org/!utrends 

http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://www.google.org/flutrends
http://www.google.org/flutrends


What Google Knows About Markets
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Preis, Reith & Stanley, Phil. Trans. R. Soc. A 368, 5707 (2010)
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Aggregated InformationGoogle Search Query Data
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Preis, Reith & Stanley, Phil. Trans. R. Soc. A 368, 5707 (2010)



What Google Knows About Economies



Outperformance

Preis, Moat, Stanley & Bishop, Scienti!c Reports 2, 350 (2012)
www.nature.com/srep/2012/120405/srep00350/full/srep00350.html

Quantifying the Advantage of Looking Forward

Time with Weekly Granularity
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OutperformanceQuantifying the Advantage of Looking Forward

Future-Orientation Index
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Flickr World Map 2012  

31.6 Million Photographs 



Quantifying PatternsHourly Flickr data and Hurricane Sandy

Preis, Moat, Bishop, Treleaven & Stanley
Under Review
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Home Summary

1. Large technological systems have become a central 
part of our society.

2. These systems form a world wide sensor network, 
measuring human behaviour on a massive scale.

3. We can use this data to:

• measure what is happening in our world right now

Summary


