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Agenda

e Load in a network, run a simulation using Near Term
Construct
— Look at the networks in ORA, compare generated to input
e Initial vs. final knowledge
e Remove the 10 actors that are highest in one of the
centralities
— Examine changein knowledge diffusion
— Look at generated knowledge networks in ORA
— Compare to immediate impact report
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We get...

e Changes to
— A few to many changes in network measures

— Node-level measures adjacent to removed node(s)
— Emergent behavior (e.g. knowledge diffusion)
 Knowledge Diffusion delta’s are the focus of NTA

e Knowledge Diffusion: a bit of ‘knowledge’ given to a
random node spreads over time to the remainder of the
due to agent-to-agent interactions & exchanges of

knowledge

(1]
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Social interaction

Politics

As we interact .
with others, we oy o207 %k As we learn new things
learnnew things 5% o %% % % and update our
and constructthe 5% 2 7" 1A perceptions of others,
Vi N our preferences for
know! f S AP ; .
© thedge © s e N whom to interact with
others eI AT change
s (Carley, 1991)

08 ¢
o6 o °




Carnegie Mellon

[ i
Load in CapuletsAndMontagues

CapuletsAndMontagues

Carnegie Mellon
& instiute for
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Go to Near Term Construct

| *ORA-NetScenes 3.09.9.23
e Edit Preferences Data Management Generate Networks Analysis [Simulations Visualizations Help

Z}\ H | 3o 2o | & a | 88 8‘3 | ~ ¥ Near-Term Construct...

1eta-Network Manager & X | F sAndl
OrgAhead... I —

3 M CapuletsAndMontagues . . .

=333 o tag Micro Simulations apuletsAndMontagues

ooo Actor : size 100

ooo Knowledge : size 100 Meta-Network Time Click to create...

®3® Strong Ties, after Romeo-Juliet
®3* Strong Ties, before Romeo-Juliet

Filename C:\Users\kjoseph\Downloa

*3° Knowledge | &} Generate Reports...

#-$32- CcapuletsAndMontagues

General statistics:

Source count: 0
Nodeset count: 2
Node count: 200
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The Construct GUI

I
] Construct GUI - - - .= x|
Menu
[E Coig *3° fun] °3° Anabes

i

Carnegie Mellon
ryg e for
s

Set Defaults For Everything

i
1. On Construct GUIL, g0 & commeeaun ol
to “Menu”
2. Click “Use Defaults
for Everything”
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Open “Interaction” Meta-Network

i N
1. Double-Click “Interaction”

(B y =T [ (R - ET TS )
[ ena vens
| =1 conta 78 ] #2* i | 2 corte [ *3° fun ] °1* v

[](S](d) | restycnea ] 2 (2] ] [ reosychece

IEREREEE]

N
“T° sacdamogragnic ooty retcct

Carnegie Mellon
ryg e for
s

Set Knowledge Network

H A\
When we clicked “Use £
"
Defaults”, the Construct o cots L1 sl vl
GUI assumed we every EEE T — —
a ge nt to have a Cha nce mnxnr\:er::::mes“ A Source nodeset name:  agent node count: 00
of knowing everything. | s ——
. . aca knowdedgegroup nodeset T
This is not what we M oce agentoroup nodeset ) -]
want, so we use our ORA ['|  =vo cummy_nodectsssnodest — = =
! 203 agent_type nodeset
network to setthe e 2| s | i o
network |n Construct i (Capulets_1 tKnowledge_11 10
. *3* knowledge similarity weight network
1. Click ™ know]edge M| -~ 3 knowieage expertse weiaht network e Lo =
network" | : :wmmn kn:w\z?a: wwm}:emzrk'k (Capulets 1 _Knowledge_20 7
Wi *3* physical proximity weight network
2 G OR A N k *3* social proximity welght network (Copulet= 1 e BO
. Goto etwor T antemrm oo ||| ——
C0m b O_BOX *2° physical proximity netviork puicts = lge 1 -
73 sodil preximity network Capulets_1 t_Knowledge_49 1.0
W *T° sododemographic proxmity netviork
3. Select “Knowledge 3, e tmeperod evork Caputts 1 et toodze.s] 10
'
N k *2* aqent group membership network
etworl Tt || e | e o
*3* agent reception count network
21+ cqen seecte atenton fect netvork G D W

B
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When we clicked “Use
Defaults”, the Construct
GUI assumed we want
every agent to have a
chance of knowing
everything. Thisis not
what we want, so we use
our ORA network to set
the network in Construct.

1. Click “knowledge
network”

2. Gotothe"ORA
Networks” Combo-Box

3. Select“Knowledge”
(this is the name of
the network in ORA)

i

) Construct GUI

Set Knowledge Network

Menu

EDE waos ]

232 Interaction

ase agent nodeset

av5. knowledge nodeset

305 tmeperiod nodeset
knowledgegroup nodeset
agentaroup nodeset
CommunicationMedium nodeset

aea dummy_nodeclass nodeset

B

o

|| *3* aqent message complexity network =
-

Nr——n

*3* forbidden knowledge network

*3* knowledge similarity weight network

*3° knowledge expertise weight network

*3* interaction knowledge weight network

*3* transmission knowledge weight network

*2* social proximity weight network

*T° sociodemographic proximity weight network
2 physical proximity network

*2* social proximity network

*2* sociodemographic proximity network
*3* agent active timeperiod network

*2* interaction sphere network

*2* agent group membership network

°T° knowledge aroup membership network
*2* agent reception count network

2 agent selective attention effect network
°T° knowledge priority network

99 anant lamrminn rate natnrt

*2* physical proximity weight network L

Network name:  knowledgs

e network

Source nodeset name:  agent

Target nodeset name:  knowledge

Add Generator

Link type:  float
node count: 00

node count: 00

Use Defaults

lm etvrks: IKnnw\eGue

Capulets_1

Capulets_1

Capulets_1

Capulets_1

Capulets_1

Capulets_1

Capulets_1

Capulets_1

Capulets_1

Capulets_10

Capulets_10

(Capulets_10

target value
{_Knowledge_10. 10
t_Knowledge_11 10
et_Knowledge 2. 10
t_Knowledge_21 10
{_Knowledge_29. 10
t_Knowledge_39. 10
{Knowledge_46. 10
t_Knowledge_49. 10
et_Knowledge 6. 10
et_knowledge_1 10
t_Knowledge_10. 10
et_Knowledge 2. 10

Carnegie Mellon
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When we clicked “Use
Defaults”, the Construct
GUI assumed we want
every agent to be able to
interact with everyone.
This is not what we wart,
so we use our ORA
network to set the
networkin Construct.

1. Click “access network”

2. Gotothe“ORA
Networks” Combo-Box

3. Select“Strong Ties,
before Romeo-Juliet”
(this is the name of
the network in ORA)

i

Set Access Network, Use “Before”

£ Construct GUI

Menu

*3° cConfig| °3* Run| *3° Anelyis|

() (&) (] [__Ready Check

>

228 Interaction
aes agent nodeset
aes knowledge nodeset
av0. timeperiod nodeset
205 knowledgeqroup nodeset
226 agentqroup nodeset
a0 CommunicationMedium nodeset
ao dummy_nodeciass nodeset
222 agent_type nodeset
aes. binarytask nodeset
*3* agent message complexity network =
*2° agent initation count network

|

*3* knowledge similarity weight network
°2° knowledge expertise welght netwiork
*2° interaction knowledge weight network
*2° transmission knowledge weight network
*2* physical proximity weight network

*2* social proximity weight network

*T* sociodemographic proximity weight network
*3* physical proximity network

*2* social proximity network

*3* sociodemographic proximity network
*2* agent active timeperiod network

“2* interaction sphere netviork

*2* agent group membership network

*3* knowledge qroup membership network
*3* agent reception count network

°2° aqent selective attention effect network

Network name:  access network

Source nodeset name:  agent

Target nodeset name:  agent

Add Generator

Linktype:  float
node count: 100

node count: 100

Use Defoults

||
IW- Networks: | Sirong Ties, before Romeo-Jult

source target value
Capulets_1 Capulets_10 10
Copulets_1 (Copulets_11 10
Capulets_1 (Capulets 12 10
Copulets 1 Copulets 13 10
Capulets_1 Capulets_16 10
Copulets 1 Copulets 18 10
(Capulets_1 Capulets 24 10
Copulets_1 (Capulets 25 10
Capulets_1 (Capulets 31 10
Copulets 1 Copulets_4 10
(Capulets_1 Capulets 46 10
(Capulets_1 Capulets_18 10
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When we clic

Defaults”, the Construct
GUI assumed we want
every agent to be able to
interact with everyone.
This is not what we want,
so we use our ORA = |
network to set the
networkin Construct.

1. Click “access network”

2. Gotothe“ORA
Networks” Combo-Box

3. Select " Strong Ties,
before Romeo-Juliet”
(this is the name of
the network in ORA)

Configure Output

ked “Use

T [ aras]

o

BE &) [ == e |
o -

i
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Add Knowledge Diffusion

Output
Output type:

time: all

Nlo Empty Lines

Output format:

Knowledge Diffusion

name: knowledge_diffusion

v

Output filename: k_diffusion.csv

: true v

sV w

ml June 2012 © 2012 CASOS, Director Kathleen M. Carley
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i Add Knowledge Network at last
time period

Output

Outputtype:  [print Network v (ke

name: knet

time: last time period v

Network name: knowledge network )
Output filename: knet.csv

Output format: csv

v

17
Carnegie Mellon
You should have two outputs
I
v
Output type: Knowledge Diffusion =]
e
-
Output fename: K dffusi
pE—— -
et =
l &)
“s.‘ JAkd [ K
June 2012 © 2012 CASOS, Director Kathleen M, Carlev 18
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(There will be lots of text.
And this will take a few
minutes.)

i

Carnegie Mellon
Go to the Run Tab

I
We have to tell Construct gt SipEs
where to run to putthe T (e T
output, and then start the run. =

‘\
cases
Carnegie Mellon
B = = =
Configure the working directory,
start the sim!

I
We have to tell Construct Nemten ol
where to run to putthe et ot T [T o]
output, and then start the run. || ewmsose . =0
1. Set the working directory | ™

by clicking “.."
2. Click “Run”
Run |

)
S

10
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] Construct GUI N ) =
Menu
*3* Config| *3* Run | *3* Analysis|
working directory
014\Siic
Progress bar.

close this
Window!

(.]arl‘;:;%iel\lellon ] ]
"“Scan the working directory, select

replica_tion_O

|| Construct GUI
] File Edit Wizard

1% cortg "t s
i

Slease choose a replication |none v

none
eplication_0

June 2012 © 2012 CASOS, Director Kathleen M. Carley

22

6/15/16

11



Carnegie Mellon

Lets look at knowledge diffusion

Output
name: <nowledge_diffusion @

type: ReadKnowledgeDiffusion

Visualize ‘

23
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What is knowledge diffusion?

Knowledge Diffusion

Diffusion
o
v

=}
e
o

‘ 50% appears to
be a ceiling,
why?

0.05

0.00

0 25 50 75 100 125 150
Time

June 2012 © 2012 CASOS, Director Kathleen M. Carley 24
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% *ORA-NetScenes 3.0.9.9.23
File Edit Preferences Data Management .Gene

Looking at the knowledge network

&“ﬂl 3‘0'3 3‘8 l & a l 88 82 IE &% Import Data into ORA-NetScenes

M N [=-What would you like to do? Description
1 Data Import Wizard... l ' L X Design a meta-network Imports a re:
(=}-Import Excel or text delimited files source node:
& m o CapuletsAndMontagues  qRectangle of link values (a matrix) have optionz
ZX Table of network links be empty.
“K Table of node attributes
ZR Advanced table
KK Ego network transition tables
[#-Import from another network analysis tool
[#-Import from another tool Sample
. . [#-Import XML network data
We will load in the - Import other data formats
XK Import from a database Bob
knowledge network Bob |1
using the data import Amy |0
H D 0
cas0s wizard =
m | June 2012 © 2012 CASOS, Director Kathleen M. Carey 25
Carnegie Mellon
& instiute for
s
-
Importing knet.csv
i
(©) Create a new meta-network with name: | Meta Network
© Addto the existina metanetiorki | CapuletsAndMontagues v
June 2012 © 2012 CASOS, Director Kathleen M. Carey 26
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Importing knet.csv

Navigate to what you set the working directory to
in the Construct GUI

Data will be in
YOUR_DIR/replication_0/output/knet/knet.csv

Note, your data does not have headers!

Note, you need to change the name of the
node class!

27
Carnegie Mellon
B
Importing knet.csv
e
&% Import Data into ORA-NetScenes @

Construct a meta-network by combining data from one or more files. The file format is determined by the filename extension.

Import file: C:\Users\kjoseph\Documents\blah2\replication_0'\output'\knet'\knet.csv [ %)
[] File has source headers [7] File has target headers  File delimited by: |,

Source type: Agent v Target type: Knowledge «
Create new nodes
Name: Actor Name: Knowledge

Network Name: |Simulation KNet

Click to import from another file ]

E El June 2012 © 2012 CASOS, Director Kathleen M. Carley 28
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5+ 1f you don’t have this now, raise
your hand
I

- L

=2 9 &8 CapuletsAndMontagues

----- ooo Actor : size 101

ooo Knowledge : size 100

----- ®$® Strong Ties, after Romeo-Juliet
””” ®$*° Strong Ties, before Romeo-Juliet
---- *$° Knowledge

... ®8® sSimulation KNet

1808
June 2012 © 2012 CASOS, Director Kathleen M. Cadev 29
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H L ook at the networks and their
differences
B .
eases o

ml June 2012
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B Turning into a Near Term Impact

Re Eort

e Now, let’s look at what happens to knowledge diffusion
when we remove actors

e Pop-quiz ... how do we find the top-K actors in this
network?

31
Carnegie Mellon
el
RESEARCH
Key Entity Report
I
4, v I TtV DI \Wind Sl BN |
tworks [Analysis| Sir i Visualizati Help
Generate Repoits... (2 Knowledge Networks & Network Text Analysis »
am  Measures Manager... Statistical Procedures and Diagnostics 4
e Batch Mode Console Geospatial 4
Topic Analysis Characterize Groups and Networks 4
@d  Correspondence Analysis... Dynamics 4
A Geary-C & Moran-I Analysis... Specialty 4
Locate Key Entities X Communicators
Locate Key Relations L Critical Sets
Show me everything (All Measures) K-Centrality
General statistics: -
Key Entity
Source count: 0 Management
Nodeset it 2
eset coun Simmelian Ties Analysis
Node count: 200 .
T 3 Standard Network Analysis
Total density: 0.09145729 Twitter
View Role and Sphere of Influence
Link statistics:
Alllinks: 1820
June 2012 © 2012 CASOS, Director Kathleen M. Carley 32
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Key Entity Report

Z2 Generate Reports - Key Entity ==
Select the parts of the meta-network to analyze.

Nodesets to analyze:
[¥] Actor : size 100
[¥] Knowledge : size 100

Select All | Clear All

Networks to analyze:

C

Only look at before Romeo and Juliet

' ‘ s . ’ Select Al | Clear All

[ <Back | [ next> [ cancel

__June 2012 33

Carnegie Mellon
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Key Entity Report

KEY ENTITY REPORT
Input data: CapuletsAndMontagues
Start time: Thu Jun 25 09:42:51 2015

Data Description

Table of Contents

I Key Actor - Who Analysis I

Key Knowledge - How Analysis

Performance Indicators - measures performance of the organization(s) as a whole

Component Analysis

Produced by ORA-NetScenes. a joint product of the CASOS center at Carnegie Mellon University and Netanomics

June 2012 © 2012 CASOS, Director Kathleen M. Carley 34
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The Key Entities

There are 100 nodes in the nodeset.

Carnegie Mellon
B

Near Term Impact Assessment

e What happens to knowledge diffusion if we remove
these actors?

e Let's go back to the Construct GUI now and check it out

o **Hopefully, you haven't closed the Construct GUI
window ... if you have, you'll have to redo...

%ﬂm&mﬁﬁv 36 |

6/15/16
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Hi  Select the Near Term Impact
Report from th_e Wizard menu

|£:) Construct GUI
File Edit
*$° Cor Near Term Impact Report...
Belief Designer...
=10l | Ready Check add output
®3® sodal proximity weight network -~
®3° sododemographic proximity weight network Output
®$*° physical proximity network Output type: [Knowie dge Diffusion
®3® sodal proximity network :
®$*° sociodemographic proximity network name: knowledge_diffusion
®$° agent active timeperiod network :
me: I
®3° interaction sphere network e =
®$*° agent group membership network Dutput filename: diff.csv
®$*° knowledge group membership network
©2° agent reception count network Nlo Empty Lines: true

37

Carnegie Mellon
ryg e for
s

Selecting the Isolation event

|2/ Near Term Impact Report E’ (=] @

agent based isolation.

1. Click th%zuagent button

Agent Isolation

timeperiod: | sg| B] [
2. Clickthe Agent Isolation Menu Item |
3. Fill in 50 for the time period B [conet 5
| “#-Select the tgp 10 Key

v Entities from the Key Entity
Report

V] [capulets_13

[ |capulets_14

m

[ |capulets_15

[[] |capulets_20
| [ |capulets_21
5. Click Okay Pl
eases
d learnin difficulty network Il
June 2012 © 2012 CASOS, Director Kathleen M. Carlev 38 |
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Great, now simply re-run!

e Note: This will overwrite your existing data, but that’s
okay for now (or change the working directory)

e What happens to knowledge diffusion?

Carnegie Mellon

Knowledge Diffusion

Knowledge Diffusion

0375 —
0.350 e
0325 e

0.300 =
0.275
0.250

g 0.225

‘@ 0.200
tg 0.175
0.150
0.1251|/
0.100
0.075
0.050
0.025

0.000

0 25 50 75 100 125 150 175 200
Time

ml June 2012 © 2012 CASOS, Director Kathleen M. Carley 40 |
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H% Let's import the new knowledge

network a E look at it

% Import Data into ORA-NetScenes =

Construct a meta-network by combining data from one or more files. The file format is determined by the filename extension.

Import e C:\ ; aton_0\outputnetnet.csv X

[] File has source headers [] File has target headers  File delimited by: |,

Source type: | Agent v | Target type: |Knowledge

Create new nodes
Name: Actor Name: Knowledge

Network Name: Post-Intervention| .

Click to import from another file

"s.’ T Comnonent statistics:

m| June 2012 © 2012 CASOS. Director Kathleen M. Carlev
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g sttt for
[ he k ]
Now, lets compare the knowledge
T
arks Simulations Visualizations Help
Generate Reports... » Knowledge Networks & Network Text Analysis »
i  Measures Manager... Statistical Procedures and Diagnostics 4
— Batch Mode Console Geospatial 4
Topic Analysis Characterize Groups and Networks 4
¢#  Correspondence Analysis... Dynamics 4
A Geary-C & Moran-I Analysis... Specialty 4
Locate Key Entities 4
Locate Key Relations » et
Show me everything (All Measures)
General statistics:
Source count: 0
Nodeset count: 2
June 2012 © 2012 CASOS, Director Kathleen M. Carlev 42
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“°Only run with the three knowledge
networks

| B% Generate Reports - All Measures (=)

f Select the parts of the meta-network to analyze.
4 hodesetsto analyze:

[¥] Actor : size 102

[¥] Knowledge : size 100

4 Networks to analyze:
[¥] Knowledge
[] Post-Intervention

[] Simulation K-Net
[] Strong Ties, after Romeo-uliet
] Birong Ties, before Romeo-iuiiet
[sseani | [ Geon

| Combine all selected nodesets into one:

RIS ?‘F\‘K\‘K\‘K\‘F\‘W‘F\‘m‘? SIS ?‘T\‘K\‘K\‘K\‘F\‘F\‘F\‘K\‘?‘? < ?‘?\‘K\‘K\

<Back | [ mext> |[ cancel |
eas0s - - = =
June 2012 © 2012 CASOS, Director Kathleen M. Carley 43
Carnegie Mellon
[ =
Take a look at the different
metrics
I
e In particular, look at density
Density 0.100
Original knowledge network
Density 0405
No intervention
Density 0.350
With intervention
eases
June 2012 © 2012 CASOS, Director Kathleen M. Carley 44
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IS[Eeas
Now
I
e Is this different interesting/significant?
e What about removing/adding knowledge, or
adding new people/connections?
o What about people’s beliefs?

e What about if knowledge isn't perfect in the
system? E.g. what if we play with transactive
memory

e ... later!

Immediate Impact
QAP/MRQAP Analysis s,

Show me everything (All Measures) Statistical Change Detection

Locate Key Entities

45
Carnegie Mellon
- -
One last thing — Comparing to
-
Immediate Impact Report
1
vorks Simulations Visualizations Help
Generate Reports... 4 Knowledge Networks & Network Text Analysis »
s Measures Manager... Statistical Procedures and Diagnostics A x
— Batch Mode Console Geospatial 4
Topic Analysis Characterize Groups and Networks »
gd  Correspondence Analysis... Dynamics 4 Belief Propagation
A Geary-C & Moran-I Analysis... Specialty ) Change in Key Entities |y r—
| a
)

Locate Key Relations

Source count: 0

C

June 2012 © 2012 CASOS, Director Kathleen M. Carley 46
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Run on initial network

Networks to analyze:
Knowledge

[] Post-Intervention
[] Simuiation K-Het

Strong Ties, after Romeo-Juliet
[ strong Ties, before Romeo-Juliet

Select Al | [ Clear Al

June 2012 © 2012 CASOS, Director Kathleen M. Carlev 47
Carnegie Mellon
Ty e for
(Y| sormvare
RESEARCH
I ct Analysi
e Lets just remove some random people to see what
% Generate Reports - Immediate Impact
%% Generate Reports - Immediate Impact [EXT]
Impact Analysis: select one or more nodes to remove from the input network. The
Choose a type of impact analysis: impact on :rl\e network wil be determined by the corresponding change in the
measure values.
5| Impact analysis lets you specify one or more nodes to add or remove. When
adding a node, you may choose specify links to other nodes in a variety of ways. The All Nodes | Actor | Knowledge
n|  changes in measure values are then reported. Q Contains v
Replication analysis lets you specify how many nodes to add or remove from each Node Name v |Node Title w |NodesetName v |Node Class
4 nodeset. All random additions and removals then proceed at random, and the change — A
e| in measure values is average over many draws. ¥ 9 49 |Actor Agent
[7] |Montagues_5 Montagues_S Actor Agent
] 50 S0 |Actor Agent
Remove Nodes [[] |montagues_6  |Montagues_6 Actor Agent
] 7 7 |Actor Agent
©) Impact analysis @ s s Actor o
*) Replication analysis [[] |montagues 9  |Montagues_s Actor Agent
[7] |capulet_knowl... |Capulet_Knowl... |Knowledge Knowledge
[7] |Capulet_Knowl... |Capulet_Knowl... |Knowledge Knowledge |=|
[7] |Capulet_Knowl... |Capulet_Knowl... |Knowledge Knowledge
June 2012 © 2012 CASOS, Director Kathleen M. Carley 48

6/15/16

24



6/15/16

Carno'rlel\lellon

H“What's different between NTA and
Im. Impact. Report?

Network Level Measures

|Before |Aﬂer |Pertent Change
Overall Complesity [0.003 [0.003 [-0.01%
Input: entire meta-network considered as a single network
Diffusion [0.920 [o.014 [1.60%
Input network(s): Strong Ties. after Romeo-Juliet
Clustering Coefficient [0.677 [0.677 [-0.05%
Input network(s): Strong Ties. after Romeo-Juliet
Characteristic Path Length [4.560 [5.228 [+14.65%
Input network(s): Strong Ties. after Romeo-Juliet
Social Density [0.078 [0.075 [3.40%
Input network(s): Strong Ties. after Romeo-Juliet
Average Communication Speed |0.219 |0.191 |»12.73%
Input network(s): Strong Ties. after Romeo-Juliet
Number of Isolated Agents |2 |2 |+0%
Input network(s): Strong Ties. after Romeo-Juliet
Fragmentation [o.039 [0.043 [+10.81%
Input network(s): Strong Ties. after Romeo-Juliet

49 |
CdrnegieMellon
[
Recap
|
e Load in a network, run a simulation using Near Term
Construct
— Look at the networks in ORA, compare generated to input
e Initial vs. final knowledge
e Remove the 10 actors that are highest in one of the
centralities
— Examine changein knowledge diffusion
— Look at generated knowledge networks in ORA
— Compare to immediate impact report
e This was just an introduction to the process, we'll get
cases more into what you can do with these tools soon!
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