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mobility data + … 



… + listings of social events 



  recommend social events 



Recommending Social Events from Mobile Phone Location Data [ICDM] 



offline & online 



twitter 

                  top-using city 

                   London 
 
 



r=.350 word count	   r=.365 MaxEnt	  

 Tracking Gross Community Happiness from Tweets [CSCW]



 
social media 
environment 
sports  
health 

Royal wedding 
Spanish/Portuguese 
celebrity gossips 

Talk of the City [ICWSM]





Problem	  
Model	  (predict)	  the	  flow	  of	  people	  between	  i	  and	  j	  

	  i	  
	  j	  



build a gravity model ~ flow of people



What	  is	  a	  gravity	  model?	  

Tij = k
Pi
αPj
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γ

Pi

Pj

dij







Proposal	  



Proposal	  



build a gravity model ~ flow of passengers



Tij = k
Pi
αPj

β

dij
γ

Pi

Pj

dij



	  i	  
	  j	  



gravity works: r= .72!



Social	  depriva1on	  might	  be	  connected	  to:	  
	  
	  HP1:	  “unexpected”	  mobility	  	  
	  HP2:	  use	  of	  bus	  (compared	  to	  tube	  use)	  
	  HP3:	  low	  social/geographic	  diversity	  



  

VISIBILITY vs WELL-BEING

 1. Income
2. Employment
3. Health
4. Education
5. Housing
6. Crime
7. Living Environment

Index	  of	  Mul1ple	  Depriva1on	  (IMD)	  



Hypothesis	  1	  

Where the model fails to fit well
 unexplained bit: prevailing socioeconomic factors ?



Hypothesis	  1	  

Where the model fails to fit well
 unexplained bit: prevailing socioeconomic factors ?
 We look at (gravity)Residuals



Hypothesis	  2	  

#tube passengers proportional to population
 “Bus/Car bias”: residual between #passengers  and population



Hypothesis	  1+2	  (predicHon	  of	  actual	  values)	  

Gravity Residuals ***
Bus Bias **
Socio/Geo Diversity  n.s.s.

R^2= 9% IMD
R^2= 34% Living Environment



Hypothesis	  1+2	  (binary	  predicHons.	  top+boJom	  only)	  

Gravity Residuals ***
Bus Bias **
Socio/Geo Diversity  n.s.s.

R^2= 27% IMD
R^2= 54% Living Environment



PredicHng…	  



PredicHng…	  



PredicHng…	  



So	  what?	  

Strong Passenger flow–urban deprivation
 (timely & effective & longitudinal) 



è 

(Its already 75% in the USA) 

SituaHon	  



è 

 By 2025 another 1.2 billion living in urban areas 

SituaHon	  



SituaHon	  

è 

 Cities in developing countries: 5M new 
inhabitants each month 



Problem	  

Inequality! Timely allocation of 
scarce resources



Reading	  List	  
Finger on the Pulse: Identifying Deprivation Using Transit 
Flow Analysis. CSCW 2013. 



Ques1ons	  

 
 
 
And social media?  
Only works within a city?  

Source:	  stuart_beard	  



one	  year	  later...	  

TwiJer	  ain't	  Without	  FronHers.	  CSCW	  2014.	  



Active in 2011 & 2013

2011 2013

Users 1,315,313 1,125,968

English 
Tweets

406,719,999 256,330,241

 Min 1 and max 22 tweet per 
working day.

8M

4.3M

770K

1.1M
2011

2013

2011 2013

Q2) DATA

18

Inactive < 1 tweet per day
Hyperactive > 22 per day

530K 570K

1.3M

[García-Gavilanes et al. Evolution of Target Audiences. SocInfo’14]

Evolution



 5K      country – country pairs

interactions

 see you next time  @pedro

@John @pedro

49

10 weeks

Q6) Country-country Interactions 
[ Garcia-Gavilanes et al. Twitter ain’t without Frontiers, CSCW 2014]

Communication

111     countries

3B    Geolocated Tweets

Example:

  13M Geolocated users



5K country – country pairs
interactions

50

10 weeks

Q6)Social, economic and cult. features

Communication

Distance

[ Garcia-Gavilanes et al. Twitter ain’t without Frontiers, CSCW 2014]



51

Q6) Top 1000 strongest edges

Using the gravity model the network is largely 
clustered according to their geography

Communication

Asia

Latin America

Middle East

The West

Edges: gravity model
Force-directed algorithm

[ Garcia-Gavilanes et al. Twitter ain’t without Frontiers, CSCW 2014]



Unique Mentions

53

Q6) Top 1000 strongest edges

Communication

[ Garcia-Gavilanes et al. Twitter ain’t without Frontiers, CSCW 2014]



5K country – country pairs
interactions

481  country – country pairs 
 with social, economic and

 cultural features

55

10 weeks

Q6)Social, economic and cult. features

Communication

Distance +
Economics + 
Social +
Cultural 

[ Garcia-Gavilanes et al. Twitter ain’t without Frontiers, CSCW 2014]



0.45%
0.55% 0.57%

0.68%
0.80%

0.00#
0.10#
0.20#
0.30#
0.40#
0.50#
0.60#
0.70#
0.80#
0.90#

Gravita/onal%
Model%

+Economics% +Social% +Cultural% +%Interac/ons%

r2
Adjusted

56

Q5) Features

Higher accuracy at high 
communication volumes with worse 
performance as the communication 
decreases. 

The combination of features 
improves the prediction

Communication
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[ Garcia-Gavilanes et al. Twitter ain’t without Frontiers, CSCW 2014]



Predictor P-value

Trade 6.34% ***

Cultural Dimension 3.91% ***

Gravity Model x Exports 3.78% **
Gravity Model 2.79% ***

Language 2.70% .

β(%)
Culture

Distance 

Economic

Social

Communication 58

Q6)Features
Predictor P-value

Trade 6.34% ***

Cultural Dimension 3.91% ***

Gravity Model x Exports 3.78% **
Gravity Model 2.79% ***

Language 2.70% .

β(%)
Culture

Distance 

Economic

Social

Communication 58

Q6)Features



Reading	  List	  
Finger on the Pulse: Identifying Deprivation Using Transit 
Flow Analysis. CSCW 2013. 
 
Twitter ain't Without Frontiers. CSCW 2014. 



dquercia@ 



Ques1ons	  
- How about penetration biases? 
- How is it possible that such a simple model works? 


