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Agenda
T
e Micro Simulations Background

¢ 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

Questions
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Simulation

¢ Networks are complicated!

e Hard if not impossible to find analytical solutions to some
key network questions
— How do nodes interact in a complex network?
— How does something diffuse in a complex network?
— How do conflicting ties playout in a complex network?

e Most practical approach is to try it out
— Set up a probabilistic experiment
— Repeat the experiment many times
eAsos ~ Analyze the results
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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
eAsos Technology adoption

Carnegie Mellon

Input / Output of Micro Sims In ORA

e Input:
— A square network comprised of one node class
e agent by agent, location by location, etc.
— A subset of nodes to initialize the diffusion
— Transmission Resistance
o Number between 0 and 1
— Model specific parameters

¢ QOutput of Micro Simulations
— Diffusion networks

— Dynamic visualizations of the diffusion process over time
e only if run via ORA Visualizer
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Micro Simulation Outline in ORA

e The Diffusion Process
— Agents with resources try to propagate them to their neighbors
— Resources are diffused across a link if BOTH checks are passed

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

Link weight
Maximum Link Weight

L] p =
e Stronger Links -> More Likely to Diffuse

— Transmission resistance check:
e p=1-—Transmission Resistance

¢As98 Repeats for each time step
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Types of Micro Sims: Idea Diffusion

I
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
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Types of Micro Sims: Money Diffusion

e 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

Types of Micro Sims: Disease Diffusion

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

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

e 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

AR "




<Your Name>

Carnegie Mellon
IS[ feaed

Types of Micro Sims:
Technologx Adoption

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

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

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

e An agent can re-start using a technology
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Overview of Micro Sim. Types

I can give Ilose it 1lose it I can get it
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Key Takeaways

e Micros Simulations are random!
— The results could be different each time you run the simulation

e 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

e Transmission resistance
— Transmission resistant 1, diffusion |

— If transmission resistance is 0, the diffusion is solely depends on
the weights of every link in the network

eAsSos
)
AT
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Agenda

Generate Stylized Networks for Micro Simulation
Experiments

Run Micro Simulations from ORA Visualizer
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ORA Startup Screen

File Edit Preferences Data Generate Networks Analysis Help
KRB EAAE-
Meta-Network Mana... & x 0% Editor 2 x a0 %
D |
Date Click to create...
Fiename |
B Generate Reports. .. B wveasure Charts...
Statistics
Source Count:
Mode Class Count:
Node Count: -
*0Ox ||
s Close Report Tabs
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Create Stylized Network 3 Erdos-Renyi..
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ORA Small World Generation

Z3 Small World X B

Small World -
Select where to create the random network: o
(@ Create a new meta-network with name: | Small Waorld

() Add to the existing meta-network: Core Periphery

Change Defaults
— settings

(® Create the nodeset:

Select the nodeset for the new network:

Class: | Agent v
Z‘azr::e': Agent - 1 ’ 'PreSS ‘Cl’eate’ then

*Press ‘Close’

Select the algorithm parameters:

Number of neighbors 103 2
Probability of removing neighbor 0.10 %
Probability of adding far neighbor 0.05/%

Power law exponent. 0.011%

Enter an output network name:
Small World network

Create Close
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Visualize Network

£ ORA3.09966 - 0o X

File Edit Preferences Data Management Generate Networks Analysis Simulations Visualizations System Help

A RAI882-

Meta-Network Manager ¢ x sox £33 Meta-Network: Smallorld  x .
% 822 Core Periphery ;
=ity Meta-Network Name | Smal orld
Meta-Network Time | Clckto create.. @oate Operiod
Filename. 1 Losd...
3 Generate Reports... E Measure Charts...

General statstcs:

Source court: o
Nodesetcount: 1

Node count: 100
Network count: 1

Total densty: 0.095%
Link statistis:

Allinks: 950
Alink values: 8inary
Hon sefFloops: 950
Non seffloop values: Binary
Seffloops: o
Selfloop values:  Binary

Click the “visualize” button

Find: ®© o E]
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Small World Visualization

IBEIRE| . rotte (D)85[8B] © | ron e 1072] node sz 1573] unk wian| 113]| @ Hde lnks with vaue: | [tesshan <] [-s0.0072]
FRRESICE vax tegend x o
e File Select

Agent

‘Small World netwark

Y Vg

S Agent_12
‘\t\’z‘ﬁﬁ' ent_14
B

100 Nodes, 950 Links. No Timestamp. © Hyperbolic: 0 Zoom: -6 - 1 +
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Micro-Simulation in Visualizer

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

1P @ Sceneselector ize | 1012 Node Size| 152 unkwidth| 13 @ Z ~ Hide links with value: v [lessThan | -99.003
& vl o Legend eox tesend £x oo
Drill Down File Select
Node Status
Attribute/Measure Viewer 1t 55
Node Selector -
Link Selector
Path Finder
Sphere of Influence
Backwards Influence
Block Maps
Node Locator
Micro Simulation
Pie Nodes

Agent

‘SmallWortd network

Rels:
8% @ »d

Xe

7 Meta-Network Designer

Networks Over Time
U N

Under “Tools” menu, select “Micro
Simulations”

100 Nodes, 950 Links o Timestamp C Hyperbolic:0 @ Zoom: 6 | - 1 -
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““Select Nodeclass and Network for
Diffusion
T

2
&8 Micro Simulation X

The Micro Simulations dialog allows you to run
some fairly basic simulations on the
visualization. Link weights are important, as
onca they're normalized, they correspond to.
the probability of a transmission
(note:negative weight links are ignored).

First, select a nodeset. Then select the square
netviorks that use that class that you want to
use in your simulation

Agent ~

[/] Emall World network

select node class and appropriate
network id, then hit “next” button
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Select Initial Agents

[’“‘,]|b “|q Rotate@‘b|$‘® Font Size | 10/% | Node Size | 15/ Lk width| 1] @ /% ‘v Hide links with value:
< ) N aOx
+ 3 Micro Simulation X
£.4 Select the nodes that will act as the sources for your
Ny simulation.
‘o |- 3, Agent_69]Agent_35 Contains
N - Clear fiters | @ Mate . () Match at least
» o et 64

@I~ Node Name v [Nile e~ Jemf
" Agent_35 \v bgent_69

=

Agent_69 ez J—

We’'ll pick two on opposite
sides of network and click Next - |
‘ e

22




<Your Name>

Carnegie Mellon

Choose Simulation Parameters

&3 Micro Simulation X

Select a Simulation

Diffusion of Tdeas v

Set Transmission Resistance. A v 1 “0.0 denotes
perfect transmissions, meaning ni el will always take
what is given to them. A high resiscan. (max of 1.
decreases the probability of a node acce, ‘ing
transmissions.

bas 5 Set Choices in GUI
e Cssae - (Diffusion of Ideas, 0.1
resistance) & Run/Pause

Export
() Additional Tools

Cancel < Back Next >
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Run Simulation

o o . . 4 micro simuration x
e View Actions Tools Layouts Meta-Nodes Node Appearance Link Appearance Display Help Select a Simulation
1B B 2 rotate (1) /B[ D Fone size 1073] e size 15151 nkwatn| 12| @ 2 |~ H |Diffusion of 1deas <
g Ve ox Set Transmission Resistance. A value of 0.0 denotes
perfect transmissions, meaning nodes will alvays take

what is given to them. A high resistance (max of 1.0)
decreases the probabilty of a node accepting
transmissions.

012

[] ncrease nodes size as it is hit

2 Export

(&) Addtional Tools

<Back | [ Next>
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Run Simulation
T
Hide links with value: v lessThan v -99.00%

o tegend #x

@ Aoent

Step through time periods

Save simulation if desired

25
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Run Simulation
T
Hide links with value: v lessThan v -99.00%

Use additional tools to vary number
of simulations to run and number of
periods per simulation

Smallorld network

rfect transmissions, meaning nodes.
probabilty of 3 node accepting transmissions.
01/

[ tnrense nodes szeas s hit

Cancel <sock | (TS
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Run Simulation

82 Rapid Simulation X ‘
| umber o Simulations to un 2% Number of Periods per Simulaion 102 | Run Simultions
B " 1 2 3
Selecta simuation
Difuson of deos

et Transmission Resistance. A value of 0.0

denotes perfect transmissions, meaning nc

resistance (max of 1.0) decreases the

probabilty of a node accepting transmissions.
(X5

[ increase nodes size as t s ht

eASOS per Simulation (10)
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Results of Multiple Runs

TP Y A ET I

2 Generate Reports...| | %, Visuaze || I Measure Charts.. | 17 View Tras.
Keyframes and detas tme stamped by: © Date | Fariod

Latestdote:  2018:07-14 17:27:%6

Run 1 and 2 results




<Your Name>

Qar negie Mellon
Diffusion of Money
< > 2
S Set Parameters, Run, and
= SE View
eAsos
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Diffusion of Disease
Set Sim Parameters, Run,
= = and View
eAsos
©
Shilry




<Your Name>

Qar negie Mellon
Adoption of Technology
Set Sim Parameters, Run,
e and View
eAsos
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Agenda

Run Micro Simulations from ORA Menu

08
GASS3,

A "




<Your Name>

Carnegie Mellon

Start the Microsimulation

Select “Micro Simulations” from
“Simulations” menu

eAsos
@,
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Select Network for Diffusion

Z2 Micro Simulation X ‘

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 nodeset. Then select the square networks that use that class
that you want to use in your simulation
Agent v

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

Cancel < Back Next >
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Select Initial Agents

&8 Micro Simulation X ‘

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

©, agent_66/agent_25 Contains v

Node Name ~ |1 4 Title ~
Agent_25
Agent 66 |

2

We’'ll pick two on opposite
sides of network
[[] select/clear All Select/Clear Visible 2/ 100 Selectes, ™ /,_10 Visible

Cancel < Back Next >
¢Aso
Shiry
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Choose Simulation Parameters

£2 Micro Simulation X },
Select a Simulation 5
Diffusion of Ideas v

Set Transmission Resistance. A value of 0.0 denotes perfect transmissions, meaning node - will
always take what is given to them. A high resistance (max of 1.0) decreases the probabili / of
a node accepting transmissions.

015 1

Number of periods to run for.

B
2

Set Choices in GUI (Diffusion of Ideas, 0.1
resistance, 50 runs)

Condition Number 15

Generate MicroSimulation Matrix Deprecated .
[1HLD

@ Q Cancel < Back Next >
36
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Meta-Network Manager

Good idea to add details to “ID” field
Consider saving files
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Agenda

¢ Run Micro Simulations from ORA Menu
— Visualization of networks over time

eAsos
Shilry
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Visualize Simulation
Networks over Time
e

Observe diffusion in action
eASOS (links between agents and knowledge)

Carnegie Mellon

Visualize Simulation
Networks over Time
S
:D}Eﬁnﬁe)(@)boamm l“5~*5m15:mwmn;ﬂﬁ- e ks vt vaue: “tesmThon v 5900

.-
SE
P

Observe diffusion in action
(links between agents and

knowledge)
e
ol
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Visualize Simulation
Networks over Time

As Idea/Knowledge links to
more agents, the idea
moves to the center of the

visualizer

41
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Visualize Simulation

Networks over Time
e

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

42
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Run Micro Simulations from ORA Menu

— Visualization of agent trails
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Visualization of Trails

Another way to view the ties between
Ideas/Knowledge and agents
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Visualization of Trails
I
Choose a Network X
le Please select a single network to view over time.
: Simulation Links P
| ok | cancel
Change from ‘Graph’ to ‘Simulation Links’
eAsos
Q) ®,
ujﬂ'ﬂ 45
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Trails of Information over time
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¢ Run Micro Simulations from ORA Menu
— Utilized Network
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What is the Utilization Network?

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

e Link Weight,z = 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,; .= Link Weight,g + 1

eAsos
@,
Shilry
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Utilized Network

Meta-Network Manager # x sox T Metwork: Utiized Network # x
£32- small Info_Editor
oo Convert Links Trim Nodes Row Nodes Column Nodes Display Options
4 33L- sm ssion of Ideas, 0.1 resistance 50 runs 2 condtions

= 38~ Small World Diffussion of Ideas, 0.1 resistance 50 runs 2 conditions

32 Small world [lagents [[agenz [ Jagents [[Jagens |[[JAgents | Jagents
o o & 5 6

[Jagent 1 1 1 169
[agent 2 162 o 165 164 171 i)
[] Agent_3 160 155 0 167 156 161

[] Agent_4 171 167 167 0 169 164

[agents 165 166 [ T 166 0 161

Dagent s 160 o w | e | w0

agent 7 ) 163 165 168 158 159

[Jagent s 0 0 166 5 166 162

[JAgent o 0 o [ 165 173 166

[ Agent_10 ) 0 o o 166 0

o 0 0 159

. . —_—— . 0 0 0

Link Weight === Number of times ¢ ©
0 0

transmission occurred between : : :

0 0 0

agent 5 and agent 6 2 C z

(Iﬂrnegie Mellon
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Micro-Sims vs

Near Term Analxsis & 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

¢ Micro-sims treat the examined network as static; none of

the other networks (e.g. the knowledge network) will

change during the simulation

Micro-sims do not calculate diffusion metrics
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Backup Slides

®,

Shilry




<Your Name>

Carnegie Mellon

Exclusivity of Disease/Resource

Diffusion Overtime
SS—
e [ Setect 11 ][ Clear a1 )|
z0 [l B Wassure Charts, [biamgiznits
- ‘ .
Select the dynamic network

generated by Micro-Simulation.
Select View Measures over time
from Visualizations

eAsos
@,
SThilrs
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Exclusivity of Disease/Resource
Diffusion Overtime

%2 Computstion Parameters

| Choese which

sures to conpute, and whether to
and transform datasets msing the controls below
The metanetworks will be identified by date.
Measur,

Ageregate | Select

Transforn
() M1 measures

) Only fast measures

O Centrality messures

@ Cust, Click to select

1
1. Choose click to select
2. In the pop up window, enter exclusivity

3. Choose Exclusivity
4. Click OK and Compute

Rl

=
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Un-Select ¥ |1 tvew.. < "4=ihla, 157 total
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=== Exclusivity of Disease/Resource
Niffisminarm MNMusAackinean

1. Click 1 and 2 in Idea Level Tab
2. View Exclusivity of idea over time

| stert: [Mon Jum 04 23:50% - .. | swip 02 End: [Mon Tt 23 23:50:35 BT 2012

2ox

. ex| 2ox

Wevrre vadues [Fast Foeiee Tramsfon] Chang Dsastion Getoe
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