. 3

e W el

-
I R Yo
- > ’. LEN
- ] | ) .
Somgl
—r = i
i

el

+a

’1"!:

fent

‘e

.
2 Y
T
L A
Ve
Moy
<ia

. - 2 '} - =
| | = | : _::E""":':' Ny B wme e A7 3R —
i bt ey A - mE L e "
L -
3 -.: ut_:.n.-... i el "~ 2
485

b ;32‘ .

) 0 @ ' m

- . - . g - g ';2..;7;
- A v X ., * ¥ ] 3 L .".'u
3.9 LR YN 3 . S
 CReIS N sy S " - -
.‘ 3"‘?'"9!“«:54»‘ S Pl 2
1 - » Tene
;- e —— ] e .g'm:-:#
) T L Y - “pi,l‘ Lt ) “
4 - " ome o H L.
J Mam Bl L : .
remaL, 5
Sy R o i
- 4 -
Mma >4 o {
. . .
" .“. ' 4 !: - 3
'.n. e I :; - -
- “ e ! . " g - - ..
Tar, R B : e e
i /1’"[‘"" W Ty o B
"y - . ”e
g - x -
- ,g i F: .
., - - -
i ' 1
1 i L '; ""‘.
ik
'. )

“ ! .:.-. “,“H

oW ™






daniel- quercia



i DRAWY FRoM MEMRY
™ ghwvﬁs.




i DRAWY FRoM MEMRY
™ ghwvﬁs.




i DRAWY FRoM MEMRY
™ ghwvﬁs.




i DRAWY FRoM MEMRY
™ ghwvﬁs.










mobility data + ..

-



.. + listings of social events



recommend social events




Recommending Social Events from Mobile Phone Location Data [ICDM]

(b)
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Tracking Gross Community Happiness from Tweets [CSCW]

r=.350 word count r=.365 MaxEnt



Talk of the City [ICWSM]

social media
environment
sports
health

oyal wedding
Spanish/Portuguese
elebrity gossips






\ N ;s O T O e
s " e - S
London /é;" P /“ . \}Q.;_;:f Sround

=+ Charing Cross < " P T ®
< 3N . N i
"3:.@ V\O A - Limited % 2 -
7 N\ : -
‘S, € Embankment. 2’0 Z B p3200 §
1' ‘-“\ '/ D 7 d) 5 'I- ;;?
I ' ‘.~- G .
Guorgan e i S S A % E) ©
ks The Royal . 5 & \ \S 22 5 & -
Horgeguards | = o pov - R ©
: i 6\3‘\ £
-~ 1y Tneed St
C { 'I , L\
) [ g : I | Ina
> o y ! - ) . ~oan
: = I 1 The Shell o London ores
R .
2 £ ~ Jubilee PRI | & Waterloo East < Southwark €
T = ' ) ‘ \ l)b 'Q(f /
- uj . Gardens N < ¥
Z T .' Waterlco € == < cor® T P
= S ; Premier % r’ &
- < .‘ Inn London 7 T
(7)) ' w A
- ; County Hall o ®S Su
5 ! h (Qd ﬂ.‘?\" F
 County Hall _. S e

Problem -
Model (predict) the flow of people between iand j

! eTgency 15 % N
(&%)

3

l
& , ?
>

\Neslm'u\stct Bridge nd
N
o9

o
&0 ¢
o~ \‘q - ‘_\@'5\ O,)”



' .,—‘L’ Nt it ot S

build a gravity model ~ flow of people




What is a gravity model?
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Proposal

Housing

Living Environment
Income
Employment
Health

Crime

Education
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build a gravity model ~ flow of passengers
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gravity works: r= .72




Social deprivation might be connected to:

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




Index of Multiple Deprivation (IMD)

1. Income

2. Employment
3. Health
4

. Education

IMD Score
0.0

D. Housing
6. Crime

/. Living Environment




Hypothesis 1

IR

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

° 1A




Hypothesis 1

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

We look at (gravity)Residuals

\ xy
-

° 1A




Hypothesis 2

#tube passengers proportional to population

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



Hypothesis 1+2 (prediction of actual values)

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

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




HypOtheS|S 1+2 (binary predictions. top+bottom only)

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

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




redicting...
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(c) Predicted Class



Score

Predicting...

TAY

0.9- 0.9-
08- | 0.8-
0.7 Do.7

< 8
0.6- 0.6-

-+ Precision - Precision
0.51 -3- Sensitivity 0.57 - G- Sensitivity
04 -~- Specificity 04 -~~ Specificity
A T A A T A R e
Q O > 3 & » Q o > ¥ i »
IMD Domain IMD Domain

(b) LR2 Scores (c) SVM Scores



Predicting...
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So what?

Strong Passenger flow—urban deprivation

(timely & effective & longitudinal)




Situation

|4

(Its already 75% in the USA)



Situation

By 2025 another 1.2 billion living 1n urban areas



Situation

Citles 1n developing countries: 5M new
inhabitants each month



Problem

Inequality!

Timely allocation of
scarce resources

D

O




Reading List

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



And social media?
Only works within a city?

Source: stuart_beard



one year later...

Twitter ain't Without Frontiers




_ Active in 2011 & 2013

2011 2013
Users 1,315,313 1,125,968
English 406,719,999 256,330,241

Tweets

Inactive < 1 tweet per day
Hyperactive > 22 per day

Min 1 and max 22 tweet per
working day.



Example:

interactions

S

[
l
[
I
v

see you next time @pedro

@John

@pedro
10 weeks

5K
111

13M
3B

country — country pairs

countries

Geolocated users

Geolocated Tweets



Distance

5K country — country pairs
interactions

10 weeks



Asia

Macedonia
and Herzegovina

'fia The West

Yublic

dges: gravity model
Force-directed algorithm

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



Unique Mentions
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0.80

0.90
0.80 0.68
. 0.70 0.55 0.57
Adjustezd 0.0 0.45
rooos
0.20
0.10
0.00
Gravitational +Economics +Social +Cultural + Interactions
Model
o ) The combination of features
9 = - S improves the prediction
.2 oo 3 S spog;o
T - °°%eoo ° 5.
o o o % °
- o S S
S S et : :
o 3 °% oo Higher accuracy at high
s .. > communication volumes with worse
2 |- ° performance as the communication
2 | decreases.

Communication Volume



Culture

Distance

Economic

Social
Predictor /3(%) P-value
Trade 6 34 .
Cultural Dimension e Kk
Gravity Model x Exports 378 =
Gravity Model X Kok

Language

2.70




Reading List

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

Twitter ain't Without Frontiers. CSCW 2014.
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Questions

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



