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Agenda

e Micro Simulations Background

e Generate Stylized Networks for Micro Simulation
Experiments

e Run Micro Simulations from ORA Visualizer

e Run Micro Simulations from ORA Menu
— Visualization of networks over time
— Visualization of agent trails
— Utilized Network

e Questions
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Micro Simulations Background

Carnegie Mellon

What are Micro Simulations?

e Simulations of something moving through a network
over time

e Four Types of Diffusion Models in ORA:
— “Disease” diffusion
— “Monetary” diffusion
— “Idea” diffusion
— “Technol adoption”
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““Input to and Output of Micro Sims.
In ORA

e Inputto Micro Simulations

— A square network comprised of one node class (e.g. agent by
agent, location by location)

— A subset of nodes with resources to initialize the diffusion

— A parameter, transmission resistance

— Model specific parameters

e Qutput of Micro Simulations
— Diffusion networks

— Dynamic visualizations of the diffusion process over time (only if
run via ORA Visualizer)

Cdrnsﬁ:e Mellon ] ] ]
HGeneral Micro Simulation Process

in ORA

e The Diffusion Process
— On each time step, agents who have resources will try to
propagate them to their neighbors.

— Resources will be diffused if the BOTH of the link activation
checks are passed.

e The Link Activation Check
— A probabilistic process
— Link weight check:

e On each link, there is a Link_Weight / Maximum Link Successful
Rate to pass the check.

— Transmission resistance check:
e There is a 1 - Transmission resistance probability to pass the

“‘” second test.
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:rypes of Micro Simulation Models

e 1. Idea Diffusion

An agent can give away information it has access to
An agent retains information even after giving it away
An agent never loses information it gains

An agent never stops giving away information

e 2. Money Diffusion

— An agent can give away money it posses (all or nothing) to only
one of its neighbors (pick randomly)

— Once given, the agent lost the money immediately
— An agent can re-acquire money previously given away

Carnegie Mellon

H:Types of Micro Simulation Models
(cont.)

e 3. Disease Diffusion

— An agent can give the disease to other entities while it is
infectious.

— A agent will be “cured” after a user-specified number of time
periods.

— Once the agent is cured, it becomes immune against it and can
not become infected again.

— Additional model parameter: a user-specified parameter
indicating the proportion of agents who are immune
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i Types of Micro Simulation Models
(cont.)

e 4. Technology Adoption

— An agent may adopt a technology if enough of its neighbors use
the technology

— An agent can stop using a technology, especially if its neighbors
are not using the technology

— For an agent with no incoming links, it will flip a coin to
adopt/drop a technology

— An agent can re-start using a technology

Ilose it Ilose it
after after some
sharing

I can give

it to others
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Micro Simulations Background oo

) i
e Things you should know
— Micros Simulation is a random model
¢ The results could be different each time you run the simulation
— Link weight is important
¢ The larger the link weights are, the more likely diffusion is

¢ In a network that has equal weights on links (e.g. binary networks),

the probability to pass link weight check will always be 1 on each
link.

— Transmission resistance

e The larger transmission resistant is, the less likely diffusion will
happen in the network.

e If transmission resistance is 0, the diffusion is solely depends on the
weights of every link in the network.
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e Generate Stylized Networks for Micro Simulation
Experiments
e Run Micro Simulations from ORA Visualizer
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Generate Network

ey

File Edit Data [Generate Networks) Analysis Simulations Vi ions Help
RT3 %8| R A& 8322|788 Create New Meta-Network...
Meta-Network Mana... # X |a g x Influence Network Generator... fox
omtsmre | Command and Control Structure Generator...
- 333 Scale Free
- 238- I8 Create New Meta-Network in Visualizer
Create Stylized Network > Erdos-Renyi..
Create Expected Interaction Network ) Core-Periphery... |2
&) Generate Reports... | [ “#2, Visualize s
Cellular...
Statiztics Lattice.
SmEEmE 0 Small-World...
| —— Node Class Count: 1 Fixed D
Find: © 6 Node Count: 100 ed Def small-World... ' il
Reports & X 20X

Pick ‘Core-Periphery’

Close Report Tabs
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Generate a Core-Periphery
Network

Select where to create the random network:

Core Periphery

() Add to the existing meta-network: Erdos-Renyi

Select the nodeset for the new network:
Existing:
(@) Create the new dass:
type: :Agent
id: |Agent

Leave all parameters as default
and hit OK.

size: 1004
Select the algorithm parameters:
Proportion of core nodes

Density of core nodes

0.15%

0.3

Enter an output network name:
Core Periphery network
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Visualize Network

| File| Data Management Generate Networks Analysis Sii
R (25 25| & &(8888~

Meta-Network Mana... # X |apx | 532~ Meta-Network: Small World & X |

o) Small World =

Date Click to create....

Filename (4 Load...

| &) Generate Reports.... | [ 2, Visualize v | | B Measure Charts...

Statistics.

m

Source Count: 0
Node Class Count: 1
Node Count: 100 -
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Visualize Network

&3 Core Periphery - ORA-NetScenes Network

File View Actions Tools Layouts Meta-Nodes Node Appearance Link Appearance Display Help

“]EH 2, rotate (1) C) Fontsize| 122 Nodesze| 4+ Lnkwidth| 212 @) @ 4 |+

Hide links with value: v LessThan -

2-D Visualizer & x

® Zoom:-15 " Hyperbolic: 0 100 nodes, 174links
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File Edit Preferences Data Management Generate Networks Analysis Simulations Visualizations Help
RIm|38 5|4 &(3282-
Meta-Network Mana.. & X apgyx | Editor 2 x anx
D -
Date
Filename |
Statistics
Source Count:
Node Class Count:
Eind: S Node Count: il
Reports & X 20X
open ORA from where you installed it
.‘ Close Report Tabs
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Generate Network

File Edit Data [Generate Networks) Analysis Simulations Visualizations Help
R e |23 85 | B A& |83 82| |88 Create New Meta-Network..
Heta-Network Hans.. ¢ X |a o x Influence Network Generator... rox
Command and Control Structure Generat
w283~ Scale Free % c - I -
- £33 - SRR reate New Meta-Network in Visualizer
Create Stylized Network > Erdos-Renyi..
Create Expected Interaction Network ) Core-Periphery.. Bl
Cellular...
Statistics Lattice...
EfEEmE O Small-World...
L || NedeCsscount: 1 T
Find: © OFE || NodeCount: 100 Smell- World...["*
20X

Demo: Pick ‘small world’
(feel free to use any network style
or network generation parameters)
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ISr A
ORA Small World Generation

Select where to create the random network:

(©) Create a new meta-network with ID:  Small World
Add to the existing meta-network:

Select the node class for the new network:

Change Defaults
settings

Existing:
(@ Create the new dass:
type: Agent v
id: Agent ‘ y

. - 1 *Press ‘Create’ then

size: 1001+ . s

Select the algorithm parameters: ’PI'eSS C|OS€

Number of neighbors 10
Probability of removing neighbor 0.10
Probability of adding far neighbor p.os
Power law exponent 0.01-% ’ ‘

JE3IE3iEs

Enter an output network ID:
Small World network | 4
|

3
Create | Close U
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Visualize Network

| File| Edit

Data Generate Networks Analysis ions Help

[8385 | & &[3382~

Heta-tetwork Mana... # X [a o x | 333 Meta-Network: Small World # X |

2Ox

D small World
Date Click to create....
Filename

Statistics.

Source Count: 0
Node Class Count: 1
Node Count: 100

Click the “visualize” button

Close Report Tabs
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Small World Visualization
I
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File View Actions Tools Layouts Display Help -
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File Edit Preferences Data Management Generate Networks Analysis Simulations Visualizations Help
RSB RAA|8332~
Meta-Network Manager # x | 2 0x | 232- Meta-Network: Small World & X ‘ E
@ J.<f - Small World Diffusion of Ideas, 0.1 resis' -
o %- zmau \\:jor\d ;ffuslon cf:deas. 2.iresls i Small world
o 53 EEmE oue
Filename |C:\Users\mlanham\Documents\CASOS\SI 2011\Small_World_Micro_Sim_Demo.xml
[ 3 Generate Reports.... | [ 22, visuaize ~ | [ T measure Charts... =M
Statistics
Source Count: 0
Node Class Count: 1 L3
| » Node Count: 100
Find: @ O ] u LinkaLnt: 934 il
a0 x
(13 . H - ”»
Select “Visualizations” (or select
Visualizations—=> View Networks—=> 2
H . (i
D Visualizer” from the menu)
01808
)
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Micro-Simulation in Visualizer

BE Small World - ORA
File View Acti

| CIB=)EE

agent_74

YAV asl

AAAAAAAA
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‘g O B S[El:
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Under “Tools” menu, select “Micro
Simulations”

nnnnnnnn

| NS .
‘ ‘ s. ‘ [ Zoomo  * typeroie 0 io0modes, s3aia m
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Select Nodeclass and Network for
Diffu_sion

The Micro Simulations dialog allows you to run some fairly basic simulations on the
visualization. Link weights are important, as once they're normalized, they

correspond to the probability of a transmission (note:negative weight links are
ignored).

First, select a node dass. Then select the square networks that use that dass that
you want to use in your simulation

_Agent: size 100 >

select node class and appropriate
networkid, then hit “next” button

25

Select Initial Agents

3:3 Micro Simulation M S e W s =

Select the nodes that will act as the sources for your
simulation.

‘\_)\) agent_48 | |agent_16
1

Tode 10 |*|Mode . . [v

Agent_16 Agent_13 i

Agent_48 ij_aent __4&, ]

We’'ll pick two on opposite
sides of network

[ Select ¥ ] [ Un—Select ¥ J2 1. ~(s) selected, 2 visibl

3
[ < Back ][_liext> ]

eases ¢

June 2013
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Choose Simulation Parameters

Select a Simulation

Diffusion of Ideas v

Set Transmission Resistance. A value ¢ '17,0 denotes
perfect transmissions, meaning nodes will always
take what is given to them. A high resistan e (m:
of 1.0) decreases the probability of a node
accepting transmissions.

0.1 2

[ Inexssss. nadss. sizs. 5. it is. hik

Set Choices in GUI
(Diffusion of Ideas, 0.1
resistance) & Run/Pause

Next
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Run Simulation

= Display Help
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observe diffusion in action
(green shows diffusion)
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Run Simulation

Tools Layouts Display Help

2 ot (D [S]EB] [ =] o

R0 /TH

[x]
L)

‘§ OB 4E:

/4% 4

5

:

Step through time periods

"'.’ [ Zoom 0

T Hyperbolic: 0100 nodes, 934 inks. m
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Run Simulation

= Display Help 28 Micro Simulation =

T
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Run Simulation
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Run Simulation

File View Actions Tools Layouts Display Help

| CIBERR[ o DRSS |t m[ 0F] e

June 2013
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File Edit Preferences Data Management Generate Networks Analysis Simulations Visualizations Help

Results of Multiple Runs

Meta-Network Manager # X | a0 x

338~ Dynamic-Meta-Network: Microsim & x ‘

*+0x
#2338 - small world =
- 33k - Microsim D MicroSim
R gvicrosi| Fiename e

Select the dates to analyze:

cine. |3 \

b 2011/05/20 15:01:04 Aggregate... Select All Clear All 3

|H ate Reports. 22, Visualize e

|H e A

© © G || oetacom. 5 <
2ox ||

Run 1 and 2 results
cas0s
4
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Diffusion of Money

-
% Micro Simulation

(S

Select a Simulation
Dlspersuon of Money Y J
Set Transmission Resistance. A valu ¥1-€0.0 denotes perfect transmissions,
meaning nodes will always take what is @ “=n to them. A high resistance
(max of 1.0) decreases the probability of a 1. “de acceptina transmissions.
0.1 2
_ Set Parameters, Run, and
Number of periods to run for. .
ukd 3 View
\ Condi\4,n Number 1t%
[ Generate MicroSimulation Matrix
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Diffusion of Disease

-
% Micro Simulation @

Select a Simulation

sion of Disease R

Set Transmission Resistance. A vah ~f 0.0 denotes perfect transmissions,
meaning nodes will always take what is y*en to them. A high resistance
(max of 1.0) decreases the probability of a. ~de accepting transmissions.

0.1-% 2
Number of periods to run for. Set Slm Parameters7 Run,
ue 3 and View
Number of periods nodes rem=". _ontagio’ ..
1%

CondB.n Number 1}%
Percent nodes immune &’ st~ ¢

o4 5

[ Generate MicroSimulation Matrix
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Adoption of Technology
i
-
% Micro Simulation @
Select a Simulation
:EAdopu‘on of Technology R
Set Transmission Resistance. A value 1 0.0 denotes perfect transmissions,
meaning nodes will always take what s @i, ~n to them. A high resistance
(max of 1.0) decreases the probability of a n. e accepting transmissions.
0.11% 2
Number of periods to run for. Set Slm Parameters, Run)
L 3 and View
Conditic " umber 1%
[ Generate MicroSimulation Matrix ]
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e Run Micro Simulations from ORA Menu
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File Edit Preferences Data Management Generate Networks Analysis [Simulations| Visualizations Help

R[5 E A A(3382 -

Y& Near-Term Analysis...
Meta-Network Mana.. & X |apgx | £33- Meta-Network: Small | OrgAhead...
T

= £72- CEIEE

D Small World

Date Click to create...

Filename

Statistics
Source Count: 0

Node Class Count: 1
Find: © 0 E Node Count: 100

Select “Micro Simulations” from
“Simulations” menu

Close Report Tabs.
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Select Network for Diffusion

The Micro Simulations dialog allows you to run some fairly basic simulations on the
visualization. Link weights are important, as once they're normalized, they

correspond to the probability of a transmission (note:negative weight links are
ignored).

First, select a node dass. Then select the square networks that use that dass that
you want to use in your simulation

:Agent: size 100 >

9
|
select node class and appropriate
networkid, then hit “next” button
Carnegie Mellon
ST
Select Initial Agents
j'gg Micro Simulation i B e ka2 )
Select the nodes that will act as the sources for your
simulation.
Q\) agent_48||agent_16
Tode ID E]node1. [
Agent_16 Agent_1 '1_ |
Agent_48 2‘.‘;&1& ﬁ ]

We’'ll pick two on opposite
sides of network

[ Select ¥ ] [ Un—Select ¥ J2 1. m(s) selected, 2 wisibl

3

[ <Back | [ mext> |

#

E

June 2013
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Choose Simulation Parameters

22 Micro Simulation M B e 2 |

Select a Simulation

Diffusion of Ideas v 1
Set Transmission Resistance. A value of . 0 denotes pe fect
transmissions, meaning nodes will always ta. > what is given
to them. A high resistance (max of 1.0) decrea.-~s the
probability of a node accepting transmissions.

0.1+ 2

Number of pe ind- " _ cun

— resistance, 50 runs)

Condition Iumber ! <

4 .
Generate MicroSimulation Matrix 1

Next

==

Set Choices in GUI (Diffusion of Ideas, 0.1

Deprecated.
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File Edit Preferences Data Management Generate Networks Analysis Simulations Visualizations Help

XS AASSe

Meta-Net 2~ Manager & X ‘ 20 x | k- Dynamic-Meta-Network: Small World Diffusion of Ideas, 0.1 resistance 50 runs 2con... # X |a g x

-233- Smai Worla

= Charts.

IR Ger

Statistics

Keyframe Count: 1
DeltaCount: 49

Consider saving files

LS vl iorid Do Mggdeas, 0.1 essic] et smal World Diffusion of Ideas, 0. 1 resistance 50 runs 2 conditions
- 398 - Small World Diffusion of Ioe. 0. 1resista || Filename
Select the dates to analyze: 1
w e |U
- “1D5/20 11:43:42 Aggregate... |( SelectAl J(_ Clear Al | I

Good idea to add details to “ID” field

Close Report Tabs.
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Run Micro Simulations from ORA Menu
— Visualization of networks over time

(.]arl‘:ﬁgftl\lellon i . - -
Visualize Simulation
Networks over Time

Fie Edit Preferences Data Management Generate Networks Analysis Simulations Visualizations) Help

AR BE| A A8 B Measure Charts

Meta-Network Manager # X 2 01x | - Dynamic-Heta-Networke st 9 View Messures Over Tme.. tance soruns 2con- & X |
—————— {88 View Networks Over Ti —

838~ Small World . ,
BRI ) ot Diffuson of Lieas, 0.1 resitc g Small World Diffusion of 1de. 3 View Networks Over Trmen

o it
538~ Smal Word Diffusion ofIdeas, 0.1 resis | Flename | ... s\CASOSISI 2011ismal| & N e loud 0 runs 2 conditions.xml

Select thedatestoanayze; 1 I
e | © Ge Spatial Networks...

memuae |0 e e )|

1B Gene: orts Vie Networks 33 7 View Trai... I

Statistcs
Keyframe Count: 1
DeftaCount: %

Observe diffusion in action
eases == (links between agents and knowledge)
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Visualize Simulation
Networkgver Time

rotoe (D [ES[@B] © |ront e | 1015 o sae| =] ko 0,521 @ @ || ek van o
- 1 2

Observe diffusion in action
(links between agents and
knowledge)

' ‘ ‘ . ‘ [ Zoom = vypersorc 0 oz nodes, 1870 ke m

Qarnegie Mellon
iz = i I I
Visualize Simulation

Networks over Time
.

= Nodesize | 52| umkcwiatn [052]|  @ H Hade ks with weight: = e

As ldea/Knowledge links to
more agents, the idea i
moves to the center of the
visualizer

46
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Visualize Simulation
Networks s over Time

Another way to view the ties
between |deas/Knowledge
and agents

=

3 |
47
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Agenda
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e Run Micro Simulations from ORA Menu
— Visualization of agent trails
[ ]
eas0s
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Visualization of Trails

File Edit Preferences DataManagement Generate Networks Analysis Simulations Help

m

A BE | AA|SSS E  Measure Charts...
Meta-Network Manager & X 20 x | §k- Dynamic-Meta-Networkc 51 59 View Measures OverTime... ctance 50 runs 2 con.. # X |a
Over Time...
& 368 - Small World Diffusion of Ideas, 0.1 resistd 1 vord Diffuson of g
o VA ERIET ey | © Sl VerdDifusenofice & Network Dil Down..
- 833~ Smal World Flename | ... S\CASOS\SI 2011\smal | i Node Cloud. 10 runs 2 conditions. xml
Select the dates to analyze; _ <°/°7 6
e |0 GeoSpatial Networks...
meline
T View Trails...
|2011/05/20 11:43:42 w Trails® jate... Select Al Clear Al
View Trais...
B Generate Reports « ' Networ rs
Statistics.
S U t Keyframe Count: 1
Find: © 0 B ||« i ] »

Another way to view the ties between
Ideas/Knowledge and agents

Carnegie Mellon
& instiute for
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Visualization of Trails

Choose a Network ﬂ

Please select a single network to view over time
Simulation Links iw

OK I I Cancel

Change from ‘Graph’ to ‘Simulation Links’
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Trails of Information over time

2% Loom | Simulation Links._trail »

File Options Clustering Events

Ageni_.. Ageni_.. Ageni_.. Ageni_.. Ageni_.. Ageni_.. Agent_.. Ageni_.. Agent_.. Ageni_.. Age

Cluster )
Find:

0

@<

lAgent_16
lagent_21

o
>

&
i
]
00000000
i

3
&
]
ES
8
00000000

3
@
]
A
'
&
00000000

&
8
H
8
0000

lagent_ss
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Run Micro Simulations from ORA Menu

— Utilized Network
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What s the Utilization Network?

¢ A end-of-sim view of network links used for transmission

e Link Weightas = count of times transmission occurred from node A
to node B (More useful for money and technology)

e If transmission occurs between Node A and B

— Link Weight,g .= Link Weightas + 1

53

Utilized Network

Link Weight === Number of times
File Edt Preferences Data Manager transmission occurred between

n n nt1
Y age t5a_d agent10
| Meta-flevork Manager 21X | a *1* Network: Utized Networ? ¢ XL Pox
g m Smal ik ifusion o deas, 0. 1res 4| 1o citr
583 snal or | J: ‘ — _
' - oo Aget e 100 Searth i v AD v tigightresits v
: j;j”e:’s"“ g8 A9 |Ag LD [AgenLtt [Agen 12 Agent3 |Agentd
i 6
Agent 4 | 1650 1670 " 00 00 00 00 *
B
S || [Agent 5 | 1630 1650 | 1600 00 00 00 00 7
- #9 Simation Liks
-9 Sal ot Agent 00 00 1800 | 1700 00 00 00 :
&% Sl A7 | 1600 | 670 | 160 | %620 | 60 | 00 | 00
“s.‘ % Smal Word Agent 8 00 1650 | 1600 | 1640 1600 | 1680 0
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Micro-Sims vs
Near Term Analysis & Construct

e Micro-sims use fixed probabilities of transmission,
Construct’s probabilities of interaction vary

e Micro-sims only require one node set and network type
to run the simulation, Construct requires many

e Micro-sims used via two ways in ORA GUI, Construct is
primarily non-GUI

e Micro-sims treat the examined network as static; none of
the other networks (e.g. the knowledge network) will
change during the simulation

e Micro-sims do not calculate diffusion metrics

55
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Questions?

June 2013 © 2012 CASOS, Director Kathleen M. Carley 26




<Your Name>

Carnegie Mellon

institute for
1srEas
S

Backup Slides

ST — .

(.]arl‘:igggfl\lellon o ]
5= Exclusivity of Disease/Resource
Diffusion _Overtime

& “ORA-NetScenes 3001 (ool e S

File Edit Preferences Data Management Generate Networks Analysis Simulations Visualizations Help

RABBI|AAKI3E3E -
Neta-e x

e —— eox B Bommi . Hetearks Seall farld ox | vox
© 833 s Wor1d =
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