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HEST?

>>> G = nx.MultiGraph()

>>> G.add_nodes_from([‘A’,‘B’,‘C’,‘D’])

>>> G.add_edges_from([(‘A’,‘B?),(‘A’,‘B’),(‘A>,‘D’),(‘B’,‘D’)
,(‘B?,C?),(‘B?,‘C?),(‘C’,‘D’)])

>>> nx.draw(G)

>>> plt.show()

NetworkX with Network Analysis 2014 82 302 12 / 94
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NetworkX : Python Library

NetworkX is a Python language software package for the creation,
manipulation, and study of the structure, dynamics, and functions of
complex networks.
Features
0 P, L¢d, tHE1eE S Ho|E 1=
@ Nodes can be "anything” (e.g. text, images, XML records)
@ Edges can hold arbitrary data (e.g. weights, time-series)
0 EFHQl O L2lE. ¢
@ BSD 2}0|AllA o’
Q@ Well tested: more than 1800 unit tests
@ PYTHON LIBRARY!

2AE (UNIST) NetworkX with Network Analysis 2014\ 8 30Y



NetworkX Ad z|ghtH

R -
o o3 AX|

https://pypi.python.org/pypi/networkx/
o AHE 43|

easy_install networkx

pip install networkx

sudo apt-get install python-networkx
o &% 23

Enthought Canopy

Continuum Analytics Anaconda

Python(x,y)

WinPython

NetworkX with Network Analysis 2014 82 302 15 / 94


https://pypi.python.org/pypi/networkx/
https://www.enthought.com/products/canopy/
https://store.continuum.io/
https://code.google.com/p/pythonxy/
https://code.google.com/p/winpython/

HEXHIS| ZHEat of

>>> import networkx as nx % 2f0|E2{2[E nxZ =2{27|
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HEXHIS| ZHEat of

>>> import networkx as nx % 2f0|EZ{2[E nxZ =2 27|

>>> import matplotlib.pyplot as plt % pltZ =2{ 27|

NetworkX with Network Analysis 2014 82 302 17 / 94



HESZS| 2ttt of

—

>>> import networkx as nx % 2f0|E2{2[E nxZ 27|
>>> import matplotlib.pyplot as plt % pltZ =2 27|
>>> G = nx.Graph() % 8l T2 = ¢ 44
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HEXHIS| ZHEat of

>>> import networkx as nx % 2f0|E2{2[E nxZ =2 27|
>>> import matplotlib.pyplot as plt % pltZ =2{27|
>>> G = nx.Graph() 7% %l Jd2iZ = ¢ 44

>>> G.add_edge(1,2) % Sz 27}

NetworkX with Network Analysis 2014 8% 30¢
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HEXHIS| ZHEat of

>>> import networkx as nx % 2l0|E2{2|Z nxZE =2{27|
>>> import matplotlib.pyplot as plt % pltZ =2{27|
>>> G = nx.Graph() % 8l T2 L= ¢ 44

>>> G.add_edge(1,2) % SlIZ| 27}

>>> nx.draw(G) % 12X ¢ 12[7|

NetworkX with Network Analysis 2014 82 302 20 / 94



HEXHIS| ZHEat of

>>> import networkx as nx % 2fO|EZ{2[E nxZ2 =22 27|
>>> import matplotlib.pyplot as plt % pltZ =2{27|
>>> G = nx.Graph() 7 8l 2 L= ¢ 44

>>> G.add_edge(1,2) % SlIZ| %7}

>>> nx.draw(G) % Jlef{ ¢ J12|7|

>>> plt.show() % pyplot2= HO{F7|

NetworkX with Network Analysis 2014 82 302 21 /94



>>> G = nx.Graph()

>>> G.add_node(‘apple’) % ‘=& ‘apple’ =7}

>>> G.add_nodes_from([‘banana’, ‘kiwi’, ‘mango’])
% 2|AEZ 2Tb 1

or

>>> fruits = [‘banana’, ‘kiwi’, ‘mango’]

>>> G.add_nodes_from(fruits) % 2|AE=Z 2T} 2

>>> G.nodes() % == E7|

[‘apple’, ‘kiwi’, ‘mango’, ‘banana’]

£ (UNIST) NetworkX with Network Analysis 2014 8% 30¢
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>>> G = nx.Graph()

>>> G.add_edge(‘apple’, ‘banana’) 7 capple’? ‘banana’e| 22 () 27}

>>> G.add_edges_from([(‘apple’, ‘mango’), (‘apple’, ‘kiwi’)])
% 2|AEZ 2It 1

or

>>> relations = [(‘apple’, ‘mango’), (‘apple’, ‘kiwi’)]

>>> G.add_edges_from(relations) % 2|AEE T} 2

>>> G.edges() % Y= £7|

[(‘apple’, ‘banana’), (‘kiwi’, ‘apple’), (‘mango’, ‘apple’)]

£ (UNIST) NetworkX with Network Analysis 2014 8% 30¢ 23 /94



L E9f £ F0i5t7| 1

>>> G.nodes ()

[‘kiwi’, ‘mango’, ‘apple’, ‘banana’]

>>> G.node[‘kiwi’]

{}

>>> G.node[‘kiwi’] [‘kind’] = ‘fruit’

>>> G.node[ ‘kiwi’]

{‘kind’: ‘fruit’}

>>> G.nodes(data=True)

[(‘kiwi’, {‘kind’: ‘fruit’}), (‘mango’, {}), (‘apple’, {}),
(‘banana’, {})]

£ (UNIST) NetworkX with Network Analysis 2014 8% 30¢ 24 / 94



L E9f £ F0ist7| 2

>>> G.add_node(‘kiwi’, kind=‘fruit’)
>>> G.add_nodes_from([‘banana’, ‘apple’], kind=‘fruit’)
>>> G.nodel[‘banana’]

{‘kind’: ‘fruit’}

NetworkX with Network Analysis 2014 82 302 25 /94




AZR|0f| £9 FO{ot7] 1

>>> G.edges()

[(‘kiwi’, ‘apple’), (‘mango’, ‘apple’), (‘apple’, ‘banana’)]

>>> G.edges(data=True)

[(‘kiwi’, ‘apple’, {}), (‘mango’, ‘apple’, {}), (‘apple’,
‘banana’, {})]

>>> G.add_edge(‘apple’, ‘mango’, weight=2.5)
>>> G.add_edges_from(relations, color=‘blue’)

>>> G[‘apple’] [‘mango’] [‘weight’]=5

>>> G.edgel[‘apple’] [‘kiwi’] [‘weight’]=2

£ (UNIST) NetworkX with Network Analysis 2014 8% 30¢



>>> G.edges (data=True)

[(‘kiwi’, ‘apple’, {‘color’: ‘blue’}),
(‘mango’, ‘apple’, {‘color’: ‘blue’, ‘weight’: 5}),
(‘apple’, ‘banana’, {})]

NetworkX with Network Analysis 2014 8% 30¢
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HIESZ 22(7]

>>> G = nx.Graph()

>>> relations = [(‘apple’, ‘banana’), (‘kiwi’, ‘apple’),
(‘mango’, ‘apple’)]

>>> G.add_edges_from(relations) % &, A A

>>> nx.draw(G) % 82| 2|X|E spring layout2=Z 4

>>> plt.show()

NetworkX with Network Analysis 2014 8% 30¢



HEXI 22/

>>> nx.draw(G) % /|2 2|7

>>> nx.draw_circular(G) 7% & 20| == =7|

>>> nx.draw_graphviz(G) 7, Graphviz ApZ

>>> nx.draw_random(G) % o =Z= 0|9t HH

>>> nx.draw_shell(G) 7 =4& 20 =& =7|

>>> nx.draw_spectral(G) % Zl2iZ 2tS2fA|QHe 17 HIE (gt

>>> nx. dI'aW_Sprlng(G) % Fruchterman-Reingold force-directed alg. 7|HJ

NetworkX with Network Analysis 2014 82 302 30/ 94



>>> pos = nx.spectral_layout(G) 7 nx.spring layout,

>>> print pos

{’kiwi’: array([ 1., 0.]), ’mango’: array([ 0., 1.1),
’apple’: array([ 0.66666667, 0.66666667]), ’banana’:
array([ 1., 1.1)}

>>> nx.draw(G, pos)

>>> plt.show()

£ (UNIST) NetworkX with Network Analysis 2014 8% 30¢
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HIEXZ At

2t 2ol 3 74
>>> G.nodes ()

[‘kiwi’, ‘mango’, ‘apple’, ‘banana’]
>>> nx.to_numpy_matrix(G)

matrix([[ 0., 0., 1., 0.1,

(0., 0., 1., 0.1,
(1., 1., 0., 1.1,
(0., 0., 1., 0.1D

£ (UNIST) NetworkX with Network Analysis 2014 8% 30¥
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‘kiwi’: 1, ‘mango’: 1, ‘apple’: 3, ‘banana’: 1

>>> print G.degree() J

0010 [1
0010l |1
110 1] |3
0010 |1

NetworkX with Network Analysis 20144 82 302 37 /94



Degree0f| (L& = E9| 37| Ho}

>>> relations = [(‘kiwi’, ‘apple’), (‘mango’, ‘apple’),
(‘apple’, ‘banana’)]

>>> G.add_edges_from(relations)

>>> degree = nx.degree(G)

>>> nx.draw(G, node_size=[v*1000 for v in degree.values()])

>>> plt.show()

NetworkX with Network Analysis 20144 8 302 38 /94



nx.draw()

nx.draw(G, pos=None, ax=None, hold=None, *xkwds)

kwds =A &3
pos, with_labels, ax, nodelist, edgelist, node_size,
node_color, node_shape, alpha, cmap, vmin, vmax,
linewidths, width, edge_color, edge_cmap, edge_vmin,
edge_vmax, style, labels, font_size, font_color,

font_weight, font_family, label,

£ (UNIST) NetworkX with Network Analysis 2014 8% 30¢


https://networkx.github.io/documentation/latest/reference/generated/networkx.drawing.nx_pylab.draw_networkx.html#networkx.drawing.nx_pylab.draw_networkx

Degree Rank _12| 7|

import networkx as nx

import matplotlib.pyplot as plt

G = nx.gnp_random_graph(100,0.02) % binomial_graph 444

_author__ = """Aric Hagberg <aric.hagberg@gmail.com>""" FA| &3

2 AHA

degree_sequence=sorted(nx.degree(G) .values() ,reverse=True) # Degree 2|AE ZF MM

dmax=max (degree_sequence)

plt.loglog(degree_sequence,’b-’,marker=’o0’)
plt.title("Degree rank plot")
plt.ylabel("degree")

plt.xlabel("rank")

# draw graph in inset
plt.axes([0.45,0.45,0.45,0.45])
pos=nx.spring_layout (G)

plt.axis(’off’)
nx.draw_networkx_nodes(G,pos,node_size=20)

nx.draw_networkx_edges(G,pos,alpha=0.4)

plt.savefig("degree_rank.png")

degree

10 Degree rank plot

10°
10°
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http://networkx.github.io/documentation/latest/examples/drawing/degree_histogram.html

Degree &I T12|7|

__author__ = """Aric Hagberg <aric.hagberg@gmail.com>"""
import networkx as nx
import matplotlib.pyplot as plt

G = nx.gnp_random_graph(100,0.02) # binomial_graph 444

degrees = nx.degree(G).values()

dmax=max (degrees)
Degree distribution

h, bins = np.histogram(degrees, bins=dmax)
hmax = max(h)

plt.axis([1, dmax, 1, hmax])
x=bins.compress (h) !

y=h.compress (h)

number of nodes

plt.loglog(x,y, ’bo-’)
plt.title("Degree distribution")
plt.xlabel("degree")
plt.ylabel("number of nodes")

plt.savefig("degree_distribution.png")
plt.show() 10°
# plt.axes([0.1,0.1,0.5,0.5])

degree
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>>> G.nodes()

[‘kiwi’, ‘mango’, ‘apple’, ‘banana’]
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HELA =

>>> A = nx.to_numpy_matrix(G)

>>> print A

matrix([[ 0., 0., 1., 0.1,
[o., 0., 1., 0.1,
[1., 1., 0., 1.1,
(0., 0., 1., 0.1

>>> print Ax*2

matrix([[ 1., 1., 0., 1.1,
[1., 1., 0., 1.1,
[o0., 0., 3., 0.1,
(1., 1., 0., 1.1

< (UNIST) NetworkX with Network Analysis
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0010 [1101
0010 1101
1101 0030
0010/ [1101

Ny = ZA'kAkJ = [A%];

= Z AiAuAy = [A%];
k,/=1
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nx.shortest_path

nx.all_shortest_paths
nx.shortest_path_length
nx.average_shortest_path_length

nx.has_path

ClAAERZ dng|=

@ dijkstra_path

@ dijkstra_path_length

NetworkX with Network Analysis
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http://networkx.lanl.gov/reference/generated/networkx.algorithms.shortest_paths.generic.shortest_path.html

HEQITo| 2AIN

>>> nx.betweenness_centrality(G)

‘kiwi’: 0.0, ‘mango’: 0.0, ‘apple’: 1.0, ‘banana’: 0.0
>>> nx.closeness_centrality(G)

‘kiwi’: 0.6, ‘mango’: 0.6, ‘apple’: 1.0, ‘banana’: 0.6

>>> nx.degree_centrality(G)

‘kiwi’: 0.33, ‘mango’: 0.33, ‘apple’: 1.0, ‘banana’: 0.33

L2 A 23 71012, semolx), somolx|
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http://www.slideshare.net/koorukuroo/network-analysis-with-networkx-fundamentals-of-network-theory1
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>>> A = nx.to_numpy_matrix(G)

>>> [w,v]=np.linalg.eig(A)

>>> w # eigenvalues

array([ -1.73205081e+00,

1.79977561e-17,

0.00000000e+00] )
>>> v # normalized eigenvectors
matrix([[ 4.08248290e-01, -8.16496581e-01,
0.00000000e+00] ,
[ 4.08248290e-01, 4.08248290e-01,
-7.07106781e-01],
[ -7.07106781e-01, 9.45046688e-17,
0.00000000e+00] ,
[ 4.08248290e-01, 4.08248290e-01,

2HE (UNIST)

NetworkX with Network Analysis

1.73205081e+00,

4.08248290e-01,

4.08248290e-01,

7.07106781e-01,

4.08248290e-01,

20144 82 302
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>>> nx.eigenvector_centrality(G)

Traceback (most recent call last)
File <stdin>, line 1, in <module>
File eigenvector.py, line 103, in eigenvector_centrality
power iteration failed to converge in %d iterations.

networkx.exception.NetworkXError eigenvector_centrality():

power iteration failed to converge in %d iterations.%(i+1)

LH% *é%' %,'EL 58I|0| 2|
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http://www.slideshare.net/koorukuroo/network2-35160056
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import networkx as nx
G = nx.Graph()

Lo =)

=E, oA 24 20
=92 12)7)

A OLO|C|O] 71, 72, 73
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Cejor == ol 8et HESRA

SA| 2981/ (Co-Occurrence)
o HH|(kE): s¥eU=
o ZtA|I(UA]) : &2 40| S¥ot= A==

s = read(filename)
contents = s.split(<#/?)

for content in contents:

G.add_edge (SAQUZ1, S¥CI=2)

NetworkX with Network Analysis 2014 8% 30




degree = nx.degree(G).values()
nx.draw(G, node_size=[v*1000 for v in degree], font_size=30)

plt.show()
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Ceiot t2S 0| 8¢t HERA

Network Information

print "Number of Nodes : ", nx.number_of_nodes(G)
print "Number of Edges : ", nx.number_of_edges(G)

degreelist = 1list(G.degree().values())

print "Avg. Node Degree : ", float(sum(degreelist))/nx.number_of_nodes(G)
print "Avg. Path Length : ", nx.average_shortest_path_length(G)
print "Avg. Clustering Coefficient : ", nx.average_clustering(G)

Number of Nodes : 16

Number of Edges : 38

Avg. Node Degree : 4.75

Avg. Path Length : 1.775

Avg. Clustering Coefficient : 0.765340909091

NetworkX with Network Analysis 2014 8% 30¥



Ceiot t2S 0| 8¢t HERA

Network Information

print "::: Betweenness Centrality"

X = nx.betweenness_centrality(G)

sorted_list = sorted(x.iteritems(), key=operator.itemgetter(1l), reverse=True)

for s in sorted_list[:20]:
print s[0], s[1]

:: Betweenness Centrality
OtL} 0.400793650794
4~ 0.328571428571
2| 0.0944444444444
A= 0.0571428571429
A2} 0.00238095238095
&7 0.00238095238095

NetworkX with Network Analysis
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Ceiot t2S 0| 8¢t HERA

Network Information

print "::: Closeness Centrality"
x = nx.closeness_centrality(G)
sorted_list = sorted(x.iteritems(), key=operator.itemgetter(l), reverse=True)
for s in sorted_list[:20]:
print s[0], s[1]

:: Closeness Centrality

OtL} 0.833333333333
4 0.833333333333
42| 0.625

A= 0.6

24 0.576923076923
A= 0.576923076923
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http://www.kipa.re.kr/public/institute/institute_view.jsp?c=&pagenum=4&seqno=933&boardid=40&typeID=50&tableName=TB_TEST02
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Document. :

http://brendangriffen.com/gow-programming-languages/ )

Python :

https://github.com/bgriffen/griffsgraphs/blob/master/programminglanguages/proglanguages.py

Dataset. :

https://github.com/bgriffen/griffsgraphs/tree/master/programminglanguages/data/languages
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Python (programming language) ®
From Wikipedia, the free encyclopedia

Python is a widely used general-pupose. high-level programming language, HEIHBINT g
desian philosophy emphasizes code readabilty, and its syntax allows programmers to .
express concents In fewer lines of code than would be posshble in lansuases such as ﬁ pu’[hon
C.UBI18] The language provides constructs intended to enable clear programs on both a

small and large scale, 200

Python

Paradigm{s} Multi-paradiam: ebject-

Python supports multiple prograrmming paradiams, including obiect-oriented, imperative and orfented, imperative.
functional pregramming or procedural styles. It features a dynamic type system and (et procedined,
211 reflective

automatic memory management and has a large and comprehensive standard library,

(2] Designed by Guido van Fossum
Using third-paity tools, such ss Puzexe of Pyinstaller. 1 Python code can be packseed | poyqiongr -
into standalone executable prosrams, Python interreters are available for many operating FOEED
systems, Appeared in  1991; 23 years aga
CPython, the reference implementation of Python, is free and open source software and has | Stable release  3.4.1
a community-based development model, as do nearly all of its altemative implementations NEpEme

CPythen is managed by the non-profit Python Software Foundation
——oTRES

Contents  [fide Typing duck, dynamic, strong
1 History influencedlby discipline
2Features and philasoph| Major  CPyhan, PyPy.
3Syrtax and semantics Haskell. implementations IranPythan, Jython

31 Indentation Dialects Cython, RPython,

Java, 197 Lisp.!
3.2 Statements and ¢ Stackless Python

.
33 Expressions ot erh ) el luenced by
Evetioss) Influenced Boo, Cobra, D, F&,

3.5 Typing

Falcon, Go, Groovy,

JavaScriptie®

3.6 Mathematice Perl

Influenced Boo. Cobra, D, F#.
Falcon. Go, Graovy,

4 Libraries

& Development environme
&lmplementations
7 Development

8 MNaming
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Netvizz
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Netvizz

netvizz v1.01

Metvizz is a tool that extracts data from different sections of the Facebook platform (personal profile, groups, pages) for research pur
can be easily analyzed in standard software.

For guestions, please consult the FAQ and privacy sections. Non-commercial use only.
New: there iz now an overview video that introduces the different modules and other things to consider.
Big networks may take some time to process. Be patient and try not to reload!

Developing and hosting netvizz costs time and meney. If the tool is useful for vou, please consider to Donate

The following modules are currentty available:

personal network - extracts your friends and the friendship connections between them

personal like network - creates a network that combines your friends and the objects they liked in a bipartite graph
group data - creates networks and tabular files for both friendships and interactions in groups

page like network - creates a network of pages connected through the likes between them

page data - creates networks and tabular files for user activity around posts on pages

NetworkX with Network Analysis 2014 8% 30¢
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Netvizz
netvizz v1.01
your personal friend network:
Creates a network file (gdf format} with all the friendship connectiens in your personal network, as well as a stat file (tsv format).
Select user data to include in the file (sex, interface language, and account age ranking are standard):
| friends’ like and post count (public and visible to logged user, first 1000 only), includes counts for received likes and comments on posts, adds an
additional #8 seconds of waiting time per friend

start

file fields (network file - gdf format - nodes are users):
sex: user specified sex
ale: user selected interface language

=

accounts ranked by creation date where 1 is youngest
ke_count: number of user likes

count: number of user posts

ke_count: number of likes on user's posts

t_cownt: number of comments on user's posts
engagement_count: post_comment_count + post_like_count

file fields (stat file - tsv format - rows are users):
sex: user specified sex
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Netvizz

“Your gdf file (right click, save as...).
“Your tab file (right click, save as...)

Attention: some browsers add a .txt extension to the files, which must be removed after saving. When in doubt, use Firefox.
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Oo|A& Y EQ|3 with Degree Centrality
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H0|AS Y EL A with Betweenness Centrality
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nx.

nx

nx.

nx.

nx.

nx

nx.

write_graphml (G, °./graphfile.graphml’)

.write_gexf(G, ‘Ol HZE’)

write_gml
write_yaml

write_pajek

.write_shp

dump # for JSON

< (UNIST) NetworkX with Network Analysis
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nx.

nx

nx.

nx.

nx.

nx

nx.

read_graphml (¢./graphfile.graphml’, unicode)
.read_gexf (G, ‘IOl HA=Z’)

read_gml
read_yaml

read_pajek

.read_shp

load # for JSON

< (UNIST) NetworkX with Network Analysis
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1. nx_pylab.py2| =4

/usr/lib/pymodules/python2.7/networkx/drawing/nx_pylab.py
C:\Anaconda32\Lib\site-packages\networkx\drawing\nx_pylab.py

24 Y . https://gist.github.com/koorukuroo/3aae9a3e900e868840ea
£4%l IE : https://gist.github.com/koorukuroo/5efb58a86c5396f13650
Abg

import matplotlib.font_manager as fm

fpl = fm.FontProperties(fname="./NotoSansKR-Regular.otf")
# 22 EE nhttps://www.google.com/get/noto/pkgs/NotoSansKorean-windows . zip
nx.set_fontproperties(fpl)

G = nx.Graph()
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Lii, Linyuan, and Tao Zhou. "Link prediction in complex networks: A survey." Physica A(2011): 1150-1170.
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Link Prediction

Link prediction algorithms.

rce_allocation_index (G, ebunch])

jeccard_cosfficient (G, ebunch])

G[, ebunch])

zachmenz (G[, ebunch])

cn_soundarajan_hopcroft (G[, ebunch, community])

arajan_hoperefz (G[, ebunch, ..])

r (G, ebunch, delta, ...])

NetworkX with Network Analysis

Compute the resource allocation index of all
node pairs in ebunch.

Compute the Jaccard coefficient of all node
pairs in ebunch.

Compute the Adamic-Adar index of all node
pairs in ebunch.

Compute the preferential attachment score of
all node pairs in ebunch.

Count the number of commaon neighbors of all
node pairs in ebunch using community
information.

Compute the resource allocation index of all
node palirs in ebunch using community
information.

Compute the ratio of within- and inter-cluster
commen neighbors of all node pairs in ebunch.

20141 8% 302 86 / 94
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NetworkX HZ ¢2gf|0|=

pip install --upgrade networkx==1.9
pip install --upgrade git+https://github.com/networkx/networkx.git#egg=networkx J

http://networkx.github.io/documentation/latest/install.html

To be continue(?)
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LEEQoje] AAFETL SIHEO UM FFL 0I5 FHESEAL MujzE 5 U=
SHAZEQolel Jfent At2ol Mi Eotstn U=dHl, Y FHIUE ZHs2 Sl
OlRO0IX|= WAz Y 2 SHAZEQ] 7 2 STA A|AHS EME XL
QUCH 2 dAF= Fuel tEM SHAZEQN JHY HRUE = sttel KLDP(Korea
Linux Documentation Project) AIOIEE &EA510{ HESRD &F=X EME nttstuxt
Mt ol& &3l KLDP HRUEl UWELAS Y= IX|Pt ZEAH I 252 =,
ZEE 7o o = EZIF HEte HElgs mECtks WS HRCH ESF HER DS A
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Key Words : S7HAZE 0], QU HRUE, HERD IM4TE, STH AIAH
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‘© 00 00 0 -
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Developers Network e Projects Network

Fig. 1 Formations of Developers/Projects Network in Affiliation Network

http://dspace.kaist.ac.kr/handle/10203 /21356
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Fig. 3 Log-log Transformation of (a) Project Size Frequencies and (b) Project

Membership Developers
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(c) Link-space graph.

Lim, Sungsu, et al. "LinkSCAN*: Overlapping community detection using the link-space transformation."

Data Engineering (ICDE), 2014 IEEE 30th International Conference on. IEEE, 2014.
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Appendix3. Predict Ebola's Spread

Cell-Phone Data Might Help
Predict Ebola’s Spread

Mobility data from an African mobile-phone carrier could help
researchers recommend where to focus health-care efforts.

By David Talbot on August 22, 2014

Onthemove: This model of West African regional transportation patterns was built using, among other sources,

mobile-phone data for Senegal, released by the mobile carrier Orange.
WHY IT MA

http://www.technologyreview.com/news /530296 /cell-phone-data-might-help-predict-ebolas-spread /
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