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Network Modeling for Epidemics

Lab: Descriptive network analyses

Explore with statnetWeb, just a bit
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Intro to statnetWeb
N

statnetWeb is a graphical user interface for network analysis

= An Rshiny App
m Runsin a web browser, like epiweb
s Wiki: https://github.com/statnet/statnetWeb/wiki

8086 / [ statnetweab x \ y

“ = ¢ [4127.0.0.1:7733

statnetWeb Data Network Descriptives Fit Model MCMC Diagnostics Iness of Fit Simulations Help

Welcome to our prototype web interactive intetface for the ergm package.
ergm is part of the statnet network analysis software -- a suite of packages
Citing statnetWebs written in R -- and this app also includes some of the functionality from the
associated packages network and sna . This web app is written in R-Shiny,
and development is via Github. More information on the statnet software, the About statnet
ergm package, R-Shiny and our Github repository can be found in the Key background papers «

Tutorials and documentation «

‘ About statnetWeb ‘
Resources

About statnet\Web

resource links on the right.

This app is intended to serve as an introduction to the ergm package for those statnetWeb on GitHub

who are just getting started using statnet, or for those who are not familiar Shiny: a web application framework for R
with programming in R. If you are new to ergm, you may find it helpful to work

through the ergm tutorial using this app. Advanced users will still want to

interact via the command line in order to access the full functionality of ergm. UNIVERSITY of WASHINGTON

CENTER FOR STUDIES IN

A typical network analysis will move sequentially through the tabs at the top of DEMOGRAPHY AND ECOLOGY

the page. Click on the help icon at the top of any page for guidance.

Do you have comments/suggestions/complaints on this prototype app?
Please share them with us. They are best submitted through our Github site,
or by email to the statnet_help listserv (see Help tab).
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https://github.com/statnet/statnetWeb/wiki

Using statnetWeb on your computer
I

= Install the statnetWeb package
= install.packages (“statnetWeb”)

m Load the package and launch the application
= library(statnetWeb)

" run sw()

Note: Closing the browser window ends your session, so if you want to
save something, do it before you quit
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Network data in stathetWeb
N

s On the “Data” page, you can upload networks from
multiple sources

File type

matrix of relational data (*.csv or * rds) No file selected.
" |nternal: built-in

networks sizes
Matrix Type Network Attributes
© ® Adjacency matrix ¥ directed?
" External: R, Excel, O e eI A () oop?
ltiple?
Pajek files e reE E:p:t
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Examples in stathetWeb
N

s Load the “faux.mesa.high” network
High school network simulated from Add Health data

= We'll explore more network concepts using these data

File type
built-in network - faux.mesa.high| -
ecolit -
ecoli2

) ) . i . faux.mesa.high
This data set represents a simulation of an in-school frien

faux.mesa.high because the school commnunity on whick
body that is largely Hispanic and Native American. flomarriage

flobusiness

faux.mesa.high IS a network object with 205 vertices (stu  Kapierer
(mutual frierldships)_ kapfererz

-
The vertex attributes are Grade, Sex, and Race. The Graug #inod® nas vaues WU 12, Idauny eacil

ctindantle arada in corbhaonl Tha Maon atbriboata e hacod aon thoo ancaosoes o baoos moacetinone Aamos oo Licnoonie
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Attributes
N

m Individual nodes can have attributes like age, race, sex, etc.

m Explore:
= Color-code or size nodes on the network plot
= Sort or search attributes in the interactive table
= [ook at histograms of attribute counts
= How do these descriptive help you understand the structure of the network?

Race

B Black
B Hisp

B Matdm
0O White
m Other
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Node mixing by attribute
—

m Collapses the adjacency matrix into categories

m Cell counts = # links between nodes in row and col. categories

Mixing Matrix

Choose attribute

Grade h

Mote: Marginal totals can be misleading
for undirected mixing matrices.

7 8 918 11 12

775 @ 8 1 1 1

8 B33 2 4 2 1

9 @ 223 7 6 4

Grade 18 1 4 7 9 1 5

: ; 11 1 2 6 117 5

m 9 12 1 1 4 5 5 B
= 10
| 11
o 12
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Degree metrics
T

s Node level: The number of edges “adjacent” to a node
= Every node has a degree deg(i)
= Di-graphs have in- and out- degrees, ideg(i) and odeg(i)
= Indegree: the number of arcs that terminate at n,

= Outdegree: the number of arcs that orginate from n,

s Network level: The degree distribution

= Well-known parametric degree distributions: Uniform, Binomial,
Poisson, Power-law

m The degree distribution in an empirical network may or may not resemble
any of these
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Degree distribution

m Toview itin statnetWeb:

Network Degree
Descriptives Distribution

Count of Nodes
0 10 20 30 40 50 60 70

8 9 10 11 12 13

o 1 2 3 4 5 & 7
Degree
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Connectivity measures: Geodesic
N

= Nodes are reachable if there is a path between them.

= A geodesic is the shortest path between two nodes

= Two nodes have an infinite geodesic distance if they are unreachable
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Geodesic distribution

m Toview itin statnetWeb:

Network Geodesic
Descriptives Distribution

Count of Vertex Pairs
5000 10000 15000 20000 25000

12 3 45 6 7 89 1 13 15 17 19 21 23 Inf

0

Geodesic Value

The last bar represents the node
pairs with infinite geodesic distance
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Connectivity measures: Components

= If some node pairs are Multiple components

1 giant component

unreachable, the graph will
have multiple “components” Aé?l’/

m The component size
distribution is another basic

property of the network Jj‘ff}(\

.\II “III' 11
= subgraphs of reachable nodes X&Z{g-(\{ g S
: - LY “

NB: Think about how this connectivity comes to be created...
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