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Concepts-Types of Networks

e One mode networks
— Networks consist of only one node class
— E.g. Social Networks (Agent by Agent), Transportation networks
(Location by Location)
e Two mode networks
— Networks consist of two node classes

— E.g. Travel Networks (Agent by Location), Expert Networks
(Agent by Knowledge)
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Concepts-Types of Networks

e Binary/Weighted Networks
— Binary Networks only contain 0/1 information on links
— Weighted Networks contain additional information of links. E.g.
cost of a path, the amount of knowledge one have.
e Self-loop/No Self-loop Networks
— Self-loop Networks contains links that point to the source.
— E.g. social interaction networks are free from self loops.
— E.g. company interaction networks may have self loops.

e Symmetric/asymmetric Networks

— Symmetric networks assume both directions of a link contain the
same information.

— E.g. Facebook friend network is symmetric. Email network is not.
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Concepts-Types of Metrics

¢ Network Metrics
— Measure the networks based on a specific standard
— One mode metrics. e.g. Centralizations
— Two mode metrics, e.g. Knowledge Exclusiveness
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e Network Metrics in ORA
Overview
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Network Metrics in ORA-Overview

e 170 + metrics in ORA

— Metrics are grouped. Similar metrics have the same “last name”.
E.g. centrality

— In every group, each metric has a unique “first name”. E.g.
betweenness, closeness.

e Input of metrics

— Metrics may have network level version, node level version or
both versions in ORA.

e Computation time

— Labeled with Fast/Medium/Slow
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Network Metrics in ORA-Overview

e Based on whether the metrics use weighted information

— Some metrics are designed to utilize weighted information while
others are not.

— Metrics do not use weighted information will treat weighted
networks as binary ones.

¢ Normalizations of metrics

— Normalizations maps the metrics into a 0 to 1 space
— All node level metrics have normalized versions in ORA

Last Tame [~]ri Conputation
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¢ Network Metrics in ORA

Common one/two mode metrics
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One Mode Metrics
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e 1. Degree Centrality
— Measures the number of connections of a node in the network

c (u) E!/Nll vzu Wvu allow Self-lOOPS
’ ELN—IL vsu Wvu ignore self-loops

e Implementations in ORA:
— Centrality, In degree . Counts only in-links.
— Centrality, Out degree . Counts only out-links
— Centrality, Total degree . Counts both in-links and out-links

e Input:
— Uses node level information =
— Utilizes weighted information | =
ﬂSlS -
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Common One Mode Metrics

e 2. Betweenness Centrality
— counts the number of shortest paths through a specific node

symmetric networks
Gup

Z|V| ZIVI Juw(k)

vEU asymmetric networks

ZEVI ZIVI +1M
2

J Implementations in ORA &
— Centrality, Betweenness

e Input:
— Uses node level information
— Utilizes weighted information .
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Common One Mode Metrics
I
e 3. Closeness Centrality
— calculates the inverse of shortest path from one node to all other
nodes 1
Co(k) =——r
Tl d
e Implementations in ORA
— Centrality, Closeness . Utilizes only out-links.
— Centrality, Inverse Closeness . The inverse of closeness
centrality. .
— Centrality, In-Closeness . Utilizes only in-links f—
e Input: .
— Uses node level information I
MS“ — Utilizes weighted information .,
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I
e 4, Eigenvector Centrality
— Measures influence of nodes
— Nodes get high scores if they are connected to other high score
nodes
e Implementations in ORA
— Centrality, Eigenvector
e Input:
— Uses node level information
— Utilizes weighted information
HSIS

i E
lﬂ.m June 2020 © 2020 CASOS, Director Kathleen M. Carley

14




<Your Name>

( lrllewle \lell(m

Common One Mode Metrics

T
¢ 5. Clustering Coefficients
— Measure the proportion of network cliques one node participated

Yos INIC’C(’“) C'c(u)

C
. max(z“ MCr () = €' (w)
®
¢ Implementations in ORA:
— Density, Clustering Coefficients i °
e Inputs T
— Uses node level information o

— Do not utilizes weighted information
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Common One Mode Metrics

T
e 6. Network Centrality
— Measure the network level centrality
c - )i T.ﬁf(u ) — Cp(w) =M ) — Cp(w)
max(Lu " Cpu) — Cpuw)) P max(TM Cp ) — Cp(w)
ey - ¢
max (Tl C'c () = C'c(w))

Ce=

e Implementations in ORA:
— Network centrality, In degree
— Network centrality, Out degree
— Network centrality, Total degree
— Network centrality, Betweenness
ﬂ“s — Network centrality, Closeness
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Common One Mode Metrics
T
e Input:

— Uses network level information

— Utilizes weighted information
[TH 1)
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"% Reference for Implementation
Details
T

e Wei Wei, Jirgen Pfeffer, Jeffrey Reminga, and Kathleen
M Carley. Handling weighted, asymmetric, self-looped,
and disconnected networks in ora. Technical Report
CMU- ISR-11-113, Carnegie Mellon University, 2011.
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Common One Mode Metrics
Some of the One Mode Network Metrics in ORA
Measure Title Measure Title Measure Title Measure Title

Boundary Component

Potential Spanner Total Degree Centrality Local Efficiency Weak Members

Bonacich

Betweenness Centrality Power Centrality Lateral Link Count Burt Constraint

Edge Network
Betweenness Centrality Eigenvector Centrality Pooled Link Count Eigenvector  Centralization

Network
Authority Centrality Node Count Reciprocal Link Count In-Closeness  Centralization

Network
Closeness Centrality Classic SNA Density Sequential Link Count Total Degree  Centralization

Eigenvector
Clustering Per
Hub Centrality Coefficient Density Skip Link Count Component Centrality
Effective Component

In-Closeness Centrality Burt Network Size Strong Count Information Centrality

Inverse Component Network
Closeness Centrality Global Efficiency Weak Count Betweenness  Centralization
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Two Mode Metrics
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e Two mode Networks
— Use two initials of node class to denote the two mode networks

— E.g. AK (Agent by Knowledge) network, AL (Agent by Location)
network

— Without lose of generality, we use AK as an example.

* Notations
— AK- the adjacent matrix of AK networks

— AK; - the element of the adjacent matrix located in ith row and
jth column

— |A]- the number of agents in the networks
— |K]- the number of knowledge in the networks
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Common two mode metrics

o Categories of Two Mode Network Metrics:
— Quantity

e Metrics in this category count or average the entries of the adjacent
matrix

— Variance

e Metrics in this category create network level indices that describe
the distributions of connections in Networks

— Correlation

e Metrics in this category describe similarities/dissimilarities between
all pair of agents

— Specialization
e Metrics in this category identify agents that have either exclusive or
redundant connections to other node class entities.
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Common two mode metrics

e 1. Load

— A quantity category metric measures the average amount of
resources (Knowledge) per agents

EIAI ZlKl AIK]
[ ===t
|A]

e Implantations in ORA
— Load, Knowledge
— Load, Resource
e Input
— Network level information
— Treat all networks as binary
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Common two mode metrics

—
e 2. Diversity

— A variance category metric measures whether the Knowledge is
equally distributed.

14] K| " K] w
Wj:ZAin W= ZW D:']_—ZWJ

e Implementations in ORA
— Diversity, Knowledge
— Diversity, Resource

e Input
— Network level information
— Treat all networks as binary
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Common two mode metrics

o 3. Expertise

— A correlation category metric measures the degree of
dissimilarity between agents based on shared knowledge
E(i,:)
M E(i:)

- E(~ AK - AK")  withB(i,i)=0  BE(i,:) =
.‘1-”1]#1 (i, 5)
-1
e Implementations in ORA
— Correlation, Expertise
e Input:
— Node level information
— Treat all networks as binary
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Common two mode metrics

¢ 4, Redundancy

— A specialization category metric measures whether there are
different agents sharing the same knowledge

d; = max(0, 3" AK(:,5) — 1] _Xim1ds
K|

e Implementations in ORA
— Redundancy, Knowledge
— Redundancy, Resource

e Input:
— Network level information
— Treat all networks as binary
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Some of the Two Mode Network Metrics in ORA

Measure Title Measure Title Measure Title Measure Title
Knowledge
Based Accessindex Similarity Correlation Resource Exclusivity Row Redundancy
Resource CognitiveDisti
Based AccessIndex Relative nctiveness Task Exclusivity Knowledge Redundancy
Social CognitiveExpe
Technical Congruence Knowledge Diversity Relative rtise Access Redundancy

Distinctivenes
s correlation Resource Diversity Knowledge Load Resource Redundancy

Expertise correlation Complete Exclusivity Resource Load Assignment Redundancy

CognitiveRese
Resemblance correlation Knowledge Exclusivity Column Redundancy Relative mblance
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Generate A Simple Network

2% ORA3.0.9.9.66 - a X
File Edit Preferences Data Management Generate Networks Analysis Simulations Visualizations System Help
R332 & A&[8382]-
» *work Manager # x sox I Meta-Network: Meta Network # x o
- Metatetork Nome [ eta etvork
Meta-Network Time | Click to create... @pate O period
i Load...

Filename

Visualize ~ | | I Measure Charts..

L Generate Reports...

General statistis:

Source count:
Nodesat court:

£

Total densty:

Link statstcs:
Allinks: o

Create a new network

Triads: 0
Lorger: o
Larger sizes: Min: 0, Max: 0, Mean: 0, Stddev: 0

Eind: © €] &
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Generate A Simple Network
o

28 ORA o X
File Edit Preferences Data Management Generate Networks Analysis Simulations Visualizations System Help
AR(BE A8
Meta-Network Manager # X snox 53 Meta-letwork: Meta etwork X omE
222 Meta-Network Neme  Meta Network
» 1 @pate O Period
22 Import Data into ORA %
| e
3 view fle lines Create 13 H
hoose “design a

Sour| | i} import from another analysis tool
Nodd | 6 Import XML netvork data

Nodd | [ Import other data formats

& mport Email

& Import from a database

meta-network”
Hit “next”

Goncel || <gack [ Newt> || Finsh
Triads: ]
Larger: o
Larger sizes; Min: 0, Max: 0, Mean: 0, Stddev: 0

s ' s Eind:

© 2020 CASOS, Director Kathleen M. Carle
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Generate A Simple Network

B .
£3 Import Data into ORA b4

Step 1: Specify a meta-network name:
Meta Network

Step 2: Spedfy the 1.20e. ~ts to create:

Nodeset Class Nodeset Name Tnitial Size
Agent |yt | 5‘ B8

~— 1. Name whatever you want

Step 3: Define networks that link node 2' Choose Agent and SeIeCt 8 aS Slze
Source Nodeset Name = 3. Create an “Agent X Agent” network
“l% 4. Hit “Finish”

Newr Clear
[ check to visualize the meta-network
e‘ s 's Cancel < Back Next > Finish
Sl
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Generate A Simple Network

%2 ORA 309966 — [s} X
File it Preterences Data Management Generate Networks Analysis Simulations Visualizations System Help
EIEEr Y IEGE
_— rox T Network: Agentx Agent # x rox
o edtor
Network Name Ll
Source Nodesst
Torget odeset
nly this Network ~
Froperties Floops 2B ki3
~al satstes:
sowce o .
Torgetant;
Densty E
s =
: 1. Click to expand your meta-network
Unk statisis

2. 2. Choose your Agent X Agent network
=== 3. Select “Symmetric”, “No Self-Loops”,
and “Binary Link Values”

4. Hit Visualize Network

Treat as symmetric: | Tru

Eind: ] ] Ignore self-loops: | True

Shiriis
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Generate A Simple Network

—
11D ] 2 s (D) 5[] © om0 e s 112 urk w053 @ /2= [de s e T s
g
2
S
s- o
v T
Use “Link Creator” to o

create a network that
look like the picture.
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5% Color Network By Metrics (One

Modez

[ —

1> B 2 e (DS B[O

b roveter e

g

Sk

St .
.

Select “Node-Appear”->
“Node Color”->"Color )
Nodes by Attribute or - s

Measure” <L\
srodes o Ty o0 € 20om I
s0S
oA 2

irg .
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i5 Color Network By Metrics (One

Modez

51D B . rotoe (1) 2|8/ D rontsze 10[2] noe size. 11/2] unkwitn 053] @ 2 = [Hoe ks vt vaue:
2D Visuazer ¢ x

Rz

Total Degree Centrality
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' Color Network By Metrics (One
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"% Color Network By Metrics (One

Modez

B> 0| Q. rotote ()85 B| D | ron sz 107 e e 12 ik widn055]| @ |- e ks winvooe: | ftessThon | 98003

2.0 Visuazer ¢ x

RVel7E 5

Closeness Centrality -

o st
@ st
s
Apply Changes. Close P @ Aot 3
T )
. o
a7

D] T 1
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== Color Network By Metrics (One
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¢ Eigenvector Centrality
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Experiment 2a

Generate one mode network metrics from

ORA report
eASOS
@)ﬂ- 2 .
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H=*Generate one mode metrics from

ORA

file Edit Preferences Data Management Generate
AW E|a Al
Manager #x

O yer="

Load Startup Network
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H=*Generate one mode metrics from
ORA

x| 533- Mets- Network: startup_company ¢ x

Love s Min: 29, Max: 29, Mean: 29, Stddev: 0

1. Select meta network

uSI 2. Click generate reports

irg ;

© 2020 CASOS, Director Kathleen M. Carley
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Generate one mode metrics from
ORA

Reports: select a reportto run from the it or by category.
custom

Description| Input Requirements | Output Formats

selea 1 pictures, and figures.

Meta-tety
2]

1. Use Custom report
2. Click Filter Data

®,

© 2020 CASOS, Director Kathleen M. Carley
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H=Generate one mode metrics from

ORA

£ Generate Reports - All Measures by Category X

Select Report Filter data:Select the nodesets and networks to analyze in reports.

Processing times can be reduced by unselecting networks you do not wish to
analyze.

Measures

Negative Link Nodesets to analyze:

Union by Thira. =i

Transform Data allp

Remove Nodes [Jkne. ~dge

[Jtask

1. Check only Agent
2. Click Measures

Networks to analyze:
agent x agent

Select All | Clear Al

c‘ s ' s < Back Next > Cancel

© 2020 CASOS, Director Kathleen M. Carle
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H=Generate one mode metrics from
ORA

| [select Report Measures: select which measures to allow the reports to use in analysis. A report -
Filter Data does not necessarily use all measures.
[Measures O Run with all measures
Negative Links
Union by Thirds (O Run with fast and normal measures
Transform Data (O Run with only fast measures

Remove Nodes (@ Run with specific measures

Select Measure ~* Measure Inputs
Q, Contains v || ¥
Measure Title ~ |Network L... * |Node Level ~
Access Index, Kn_vledge Based false true ~
Access Index, Reso. ce Based false true

Actual Workload false true

Actual Workload, Knowle e false true

Actual "=ttt T

P Selec;t' RunA with specific measuré
o 2.Click Select/Clear All

Availability, Role Knowle” e false true
Availability, Role Resr.ce false true
Average Neighbor .n-Degree false true
| | Average Neigh' _r, Out-Degree false true
[[] |Average N ,nbor, Total-Degree false true

[] |Bou Jor Spanner false true v

< >
s [ select/clear All [ ] Select/Clear Visible 0 / 177 Selected, 177 / 177 Visible
e‘ s ' < Back Next > Cancel

© 2020 CASOS, Director Kathleen M. Carle
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28 Generate Reports - All Measures by Category %
Select Report Measures: select which ys necessarly
Fier Data use all measures.

O Run vith all measures

Negative Links
Union by Thirds O Run vith fast and normal measures

Tronsiorm beto A e ——
Remove Hodes (@ Run with specific measures
Select Measures | Set Measure Inputs|
2, ety o~
. 1 S e et |
1 [cenvalny, Au. Ty folse rve sormal

e e
o, st D) o oo
o, Gomres -
Centraln 3 tion far. true normal

1. 'Ii'/pehcenfrality
- 2. Select Centrality, Betweenness

e
Centralty, In-Inv

- 3. Select Centrality, Closeeness

]IDDD?DDDDDDDDDDDDDDHDH

w4 Select Centrality, Total-degree
= “r ntrality, r
- < >

[ select/Clear All_[ ] Select/Clear Visible 3/177 Selected, 26 / 177 Visble

Sl ;
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4 B8 Generate Reports - All Measures by Category x
SelectReport Measures: selectwhich measures to ports t use in analys
o use oll measures.

O Run with all measures
O Run with fast and normal measures
(O Run with only fast measures
(® Run with specific measures.
‘Select Measures | Set Measure Inputs|

. n Contins
Node Lovel_~ |Computat... ~ |Usel

folse son e

folse Slow trug

] false [siow trud

=] flse sow ol

3 =] fose fost ol
m] fise fost e

fose fost i

Type Network centralization

Select Network Centralization, Betweenness
Select Network Centralization, Closeeness
Select Network Centralization, Total-degree
Click Next and save file to location

L Select/Clear All |_] Select/Clar Visi

aghRhwbh=

o> || concel

QL o
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Generate one mode metrics from
ORA

22 Generate Reports - All Measures by Category X
Select which measures to run:
Rewiod Toliion (@ Centrality measures on unimodal networks

(O Node-level measures on unimodal networks

(O Network-level measures on all networks

(O Network-level measures on bimodal networks

(O Node-level measures on bimodal networks

agent x agent Select All

Clear All

1. Click Next on this and following screens
and select location to save

|

Create network pictures
Create ranked node tables

E] Create top node summary table 1

< Back Next > Cancel

Sl
J ﬂ 0 © 2020 CASOS, Director Kathleen M. Carle
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Generate one mode metrics from
ORA

CUSTOM REPORT

Input data: startup_company

Start time: Fri May 25 15:33:46

View Analysis node class
agent

Data Description
Table of Contents

Analysis for network agent x agenf

Analysis for nodeset agent

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

(11 l
N
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““*Generate one mode metrics from
ORA

Agent-level Measures

Ave/Stddev Min/Max Min-NodesMax-Nodes
0200 o
0245 0500
1470 3
0200 o
0245 0500
1200 o
1470 3
0653 0500
0134 0500
0163 0125
0034 0200
0653 0500
0134 0500
0163 o125
0034 0200
00
0490 3
00 2
inverted-truc] 3

001 Andrea, Chuck
0012 Andrea, Chuck
Centrality-In-Closeness [inverted=true]

0045 Andrea, Chuck

$08
o,

© 2020 CASOS, Director Kathleen M. Carley
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"““Generate one mode metrics from
ORA

CUSTOM REPORT

Input data: startup_company

Start time: Fri May 25 1

View Analysis for network
Agent by Agent

Data Description

Table of Contents
Analysis for network agent x agent
Analysis for nodeset agent

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

0 © 2020 CASOS, Director Kathleen M. Carley
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ORA

Network Agent x agent

44444

0.500

y 0200

T
)
irg .
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Experiment 2b

Generate two mode network metrics from
ORA report

®,

irg ;
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ORA

O yer="

Load Startup Network

$08
GASS3,

irg ;
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H-*Generate two mode metrics from

ORA

1. Select meta network

uSI 2. Click generate reports

ultf'ﬁ 5
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H“*Generate two mode metrics from
ORA

n

Reports: selectareport to run from the s or by category.

1. Use Custom report
2. Click Filter Data

eAsos
@,
SThilrs

0 © 2020 CASOS, Director Kathleen M. Carley 57
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Generate two mode metrics from
8 Generate Reports - All Measures by Category X ‘
Select Report "'::i::;’;“““f"‘“"”"“"” ke haze in reports. be reduced by |
L 1. Choose agent and knowledg
. 2. Choose only agent by
knowledge

3. Select Measures

Networks to analyze:
[ bgentx agenk
agent x knoviedge

‘Select Al | Clear Al

eAsos
@,
SThilrs

© 2020 CASOS, Director Kathleen M. Carley
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H-*Generate two mode metrics from

ORA

¢ 28 Ge X
| [select Report Measures: select which measures to allow the reports to use in analysis. A report
Filter Data does not necessarily use all measures.
O Run with all measures
Negative Links
Union by Thirds O Run with fast and normal measures
Transform Data (O Run with only fast measures
R Nod
emove fodes (® Run with specific measures
Select Measure  ~* Measure Inputs
Q Contains v || ¥
Measure Title ~ |Network L... ~ [Node Level ~
Access Index, Kn_vledge Based false true A~

Access Index, Reso. ‘ce Based false true
Actual Workload false true
Actual Workload, Knowle e false true
Actual -

~== 1. Select Run with specific measuré
o 2.Click Select/Clear All

[] |Availability, Role knowle false true
[] |Availability, Role Res~ .ce false true
[] |Average Neighbor .a-Degree false true
[] |Average Neigh’ r, Out-Degree false true
[] |average ne ,nbor, Total-Degree false true
[] |Bou for spanner false true v
< >
‘ s ' s [ select/clear All [ ] Select/Clear Visible 0 / 177 Selected, 177 / 177 Visible

@ < Back Next > Cancel
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H-*Generate two mode metrics from

ORA

£8 Generate Reports - All Measures by Category X
Select Report low the repor analysis. A necessorly -
Fitae Doto use all measures.
Run with al measures
Hegative Links o
Union by Thirds O Run with fast and normal measures
Transform Dota O Run with only fast measures
Remove fodes

@ Run with specific measures
‘Select Measures | Set Measure Inputs|

2, load contains v [v

Wessre e |~ Tnework e~ [iode vl ~ [computt [
[ [Actual workiosd oize e omal s
ncual Workload, Knowi olse [trve Tromal —[fai8
([ Actual Workiood, Re. N e Tromal fais
[ Potentil Workio oise e nomol ol
([ Potentl orkood, knowedge |t e nomolols
([ Potentol workiood, Resource olse nomol fols

1. Type Load
2. Check Actual Load, Knowledge
3. Repeat for: Correlation, Expertise
and Redundancy, Column.
4. Cl(ick Next and select location to save

>
] Select/Ciear Al [ ] SelectClear isble 1/ saed] 77w

fack | Net> || Concel
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CUSTOM REPORT

Input data: startup _company

Start time: Fri May 25 15:49:2¢

Data Description View Analysis nodeset agent
Table of Contents

Analysis for network agent x kno~/le” _¢

Analysis for nodeset agent

Produced by ORA, a joint product of the CASOS center at Carnegie Mellon University and Netanomics
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Agent-level Measures

Avg/Stdde Min/Max ‘Min-Nodes/Max-Nodes
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H-*Generate two mode metrics from

ORA

CUSTOM REPORT

Input data: startup_company

sarttime: Fri May 25 1540 View Analysis for network
Data Deseription Agent by Knowledge

Table of Contents

Analysis for network agent x knowledee

Analysis for nodeset agent

Produced by ORA, a joint product of the CASOS center at Carnegie Mellon University and Netanomics
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e Experiments

— Hiding Network type Information from ORA Metrics
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"“*Hiding Network type Information

from ORAMetrics

e When do you want to hide information from ORA
metrics?

— When you have a weighted network but want the ORA metrics
to treat it as a binary network.

— When you have a network with self-loop but want ORA to treat
it as a no self-loop network.

— When you have an asymmetric network but want ORA to treat it
as a symmetric network.
e Why that matters?

— Some measures have different implementations when network
types are different.

— ORA choose the versions of metrics by automatically detecting
the network type.

(11 l
@1u- I
| {C' June 2020 © 2020 CASOS, Director Kathleen M. Carley

GISO
GME




<Your Name>

Qﬂr( I:‘,gle Mellon
"“Hiding Network type Information
from ORA Metrics
.

mmmmmmmm

1. Choose agent by agent network
2. Change Treat as symmetric to True
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Folding Networks (1/2)

e What is networks folding?

— Convert a two mode network into a one model network by
aggregating resources over a specific node class.

— Folding an agent by knowledge network will yield an agent by
agent network with each link represents the shared knowledge
between them

— Mathematically, For a specific two mode network M, Folded
Network F=M*M’

e Why do we fold networks?
— To eliminate an additional dimension.
— To calculate indirect relations
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Folding Networks (2/2)

Circuit'Design

Circyit'Layout

Sales m%rmatlon
Mag?et\cs Opt\&ation
Person Avg. Shared Knowledge
Larry 3.50
Terry 3.00
Chuck 2.75
Andrea 2.00
Meindl 1.75
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Folding Networks in ORA (1/4)

B et

82 ORA3.0.9.966
File Edit Preferences Data Management Generate Net

AdBE Al -

SIECTEE 1. Right click Agent by Knowledge Network
T, 2. Choose Fold Networks

ase task s sze 5
*2* agent xagent
= Target Nodeset [wnowledge

2% agent xtask 85 Add Blank Network.
*3* knowledge 1 83 Remove Selected Networks
*3° tackxtack Transpose. Frosarts

“22, Visualize this Network || **, Visualize Only tis Network +

o setioops (] ainary nk values

Fold Network...
Gonerl satists:

Binarize Network

eline swcocnmt: 3

Load Into Matix Algebra Tom: i

Save Network.. sym”’ § o
[rep—
Atos: o
Allokoies:  Biary
on seloops: 47
[EEA ey oy
Setoops: w
Seoopvalies: WA
Component satts:
Dol o
i o
Trods: o
Lager: \
Lorgerszes:  Min: 24, Mox: 24, Meon: 24, Stdde: 0
When computing masmres
eE——
‘Tgnore self-loops: Auto-detect
Testasboay:  [Aodaied v
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Folding Networks in ORA (2/4)

Link statistics:

Al links: 47

All link values: Binary

Non self-loops: 47 Z3 Fold Network - agent x knowledge X

Non self-loop values: Binary
Creates a new network whose links record the commonality of nodes.
Folding a binary-valued network yields a network with the link value (i,j)
indicating the quantity of shared neighbors for nodes i and j.

Self-loops: N/A
Self-loop values: N/A
Choose whether to compare network rows or columns: E
Rows (agent) v

Component statistics:

Isolates: 0
Dyads: 0 Use link weiahts
Triads: 0 [JReturn o5y .. ~ top-valuea -ks
Larger: 1
Larger sizes: Min: 24, Max: 24, M SLELAZNT
agent x agent - shared knowleay, '
‘When computing measures: EDI'S Cancel

Treat as symmetric: Auto-detect

Ignore self-loops: Auto-detect

1. Choose Rows (agent)
2. Check Use link weights
3. Click Fold
¢Asos
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Folding Networks in ORA (3/4)

A new network with name ending with
“shared knowledge” will appear
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Folding Networks in ORA (4/4)

Visualization shows the agent by agent
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