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The 911 drew attention from governments for the
use of SNA as a tool for understanding dark network

® Valdis Krebs, 2001, Mapping Networks of Terrorist Cells.

Connections 24(3): 43-52.
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Table 3. Hijackers’ Network Neighborhood

us0
Geodesics e e ®Degree
—_— ) Te ¥ Eetweenness
Iength # 040 R ‘Momn # Closeness
Group Size 37 R = 1 TSt eteagee
Potential Ties 1332 1| 170 030 *tese.
Actual Ties 170 2 626 \{'1 o
Density 13% 3 982 0z0 )'-.
4 558 %
5 136 010
6 0 memsaa
0 L
Degrees Betweenness Closeness
0.417 Mohamed Atta 0.334  Nawaf Alhazmi 0.571  Mohamed Atta
0.389  Marwan Al-Shehhi 0.318 Mohamed Atta 0.537  Nawaf Alhazmi
0.278  Hani Hanjour 0.227  Hani Hanjour 0.507  Hani Hanjour
0.278  Nawaf Alhazmi 0.158  Marwan Al-Shehhi 0.500  Marwan Al-Shehhi
Table 4. Networks to Map
Relationship / Network Data Sources
1. Trust Prior contacts in family, neighborhood, school, military, club
or organization. Public and court records. Data may only be
available in suspect’s native country.
2. Task Logs and records of phone calls, electronic mail, chat rooms,

instant messages, web site visits. Travel records.
Human intelligence - observation of meetings and attendance
at common events.

3. Money & Resources

Bank account and money transfer records. Pattern and loca-
tion of credit card use. Prior court records.

Human intelligence - observation of visits to alternate bank-
ing resources such as Hawala.

4. Strategy & Goals

Web sites. Videos and encrypted disks delivered by courier.
Travel records.

Human intelligence — observation of meetings and attendance
at common events
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& UCINET software

Home \lersions  FAQs & Tips  Purchasing

)

Thesaurus.com & google

Navigation
Home
~ Datasets
Covert Networks
Download
History
+ Howto Use
Quickstart guide
Users group
FAQs & Tips
Tutorials
Spanish Resources
Workshops
More
+ Purchasing
Info
Buy now
Trial Version
+ Versions
Recent
Jan 2012 only
2011 and hefore
Fix List

Download

Files

You can download either the 32-bit or 64-bit version of UCINET. The 32-
bit version is the standard version and runs on both 32-bit and 64-bit
Windows. The 64-bit version is limited in that it does not have all of
the functions of the 32-bit version. It often crashes. Therefore, it is
best used in tandem with the 32-bit version.

32-bit Installation Package This insialls the 32-bit version of UCINET
alongwi programs (such as MetDraw), and puts a copy
of all the standard datasets in a folder called Ucinet Data under your
Documents folder. It runs on 64-bit and 32-bit Windows. The installation

program is new as of version 6.531 and unfortunately can't automatically
nninstall vercinne nf LICINFET nrior tn 6 531 <an vnin shnnld do that vonreelf

AL EARE

/ [T Download - UCINET S % _
WO @ 8 A
Courses entainment environment general IPE Japan

Search this site

Version Info

Version 6.631 | 16 May 2017

Added Newman community detection (NCD) routine under Network|Subgroups
Fixed problem with Ctrl-O (review previous output) which did not work with
Windows Wordpad

UPDATE 17 May: updated the installer to address persistent problems with
missing files in NelDTa

Posted May 18, 2017, 12:14 AM by Steve Borgatti
Version 6.630 | 15 May 2017 (updated installer)

The version of UCINET is the same butthe installation program was updated to
include 3rd party files that UCINET needs to start up.

UPDATE 16 MAY: the installer was updated again to include more files that
Metdraw needs to start up
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HEHEER Network Boundary

* Realist(d =)
® The network exists as a social entity

® For example, policy insiders recognized by themselves
® But who are the key players?
* Nominalist(*& & %)
® The network is based on a priori framework constituted by analyst’s
theoretical concerns
* For example, a list of specialists who publish papers
® Need to justity the boundary chosen

° Combination:




e
How to access relational data

e A general sampling does not work for SNA

* Ego networks (p ' i %.):
® Focusing on a set of egos and surveying their ties with alters (4 P

*‘5 ) and between alters

The average size of individuals’ core discussion networks dropped from 2.94 to

2.08 (McPherson, Smith-Lovin, and Brashears, 2006 )

* Complete networks ( 2= 3 &%)
® A more common approach

® Defined by case studies
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Types of Social network data

\b

* Symmetric One-Mode Networks
C BN R

® File>Open>PADGETT.##h (15 % & =~ @ %1

FARE T2 @ U dFRE Tk 0 Padgett and Ansell, 1993)

ar

__i}{ ¥ E <col= Ié—l

|1 |2 |3 |4 |5 |5 |;r |s |9 |1o |11 |1z |13 |14 |15 |1|5 |
[ACCIAIUOL ALBIZZI ~ BARBADOR BISCHERI CASTELLAN GINORI  GUADAGNI LAMBERTES MEDICI  PAZZI PERUZZI PUCCI  RIDOLFI  SALVIATI | STROZZI  TORNABUO

1 ACCIAIUOL 0 o o 0 0 0 0 o 1 o o 0 0 0 0 o

2 ABIZZI D 0 0 o 0 1 1 0 1 0 0 o 0 0 0 0

3 BARBADOR 0 o o 0 1 0 0 0 1 o o 0 0 0 0 o

a BISCHERI O 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0

5 CASTELLAN |0 0 t 0 0 0 0 0 0 0 t 0 0 0 1 0

6 GINORI O 1 o 0 0 0 0 o o o o 0 0 0 0 o

7 GUADAGNI 0 1 0 1 0 0 0 1 0 0 0 o 0 0 0 1

8 LAMBERTES 0 o o 0 0 0 1 0 o o o 0 0 0 0 o

9 MEDICI 1 1 1 0 0 0 0 0 0 0 0 0 1 1 0 1

10 PAZZI 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0

11 PERUZZL O o o 1 1 0 0 0 o o o 0 0 0 1 o

12 PUCCI O 0 0 o 0 0 0 0 0 0 0 o 0 0 0 0

13 RIDOLFI 0 o o 0 0 0 0 0 1 o o 0 0 0 1 1

14 SALVIATL O 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0

15 STROZZI O 0 0 1 1 0 0 0 0 0 t o 1 0 0 0

16 TORNABUO 0 o o 0 0 0 1 0 1 o o 0 1 0 0 o

e




Types of Social network data

* Asymmetric one-mode networks
T

LD
v
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° Fi]e>Open>Krack—High—Tec.##h (F 5% ﬁi%[i

,

» Krackhardt, 1992)
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Types of Social network data

* Two-Mode Networks (affiliation networks 2% 4 4 %)

® What has been different?

* File>Open>davis. ##h (F B % > 18%F % $-4r 1478 /& # 1735 » Davis

et.al. 1941)
__1.}{ £ E <ol Ié-l
‘1 |z 3 a 5 6 7 |s |9 10 11 12 13 14
EE] EZ2 E3 E4 ES Ei E7 E8 E9 E10 Ell E12 E13 E14

1 EVELYN 1 1 1 1 1 1 0 1 1 0 i} 0 [i] i}
2 LALIRA 1 1 1 a 1 1 1 1 i} 0 i} 0 [i] i}
3 THERESA i} 1 1 1 1 1 1 1 1 0 i} 0 [i] i}
4 BREMDA 1 0 1 1 1 1 1 1 i} 0 i} 0 [i] i}
5 CHARLOTT 0 0 1 1 1 i} 1 [i] i} 0 i} 0 [i] i}
] FRAMCES i} 0 1 a 1 1 0 1 i} 0 i} 0 [u] i}
r ELEAMOR. i} 0 [u] a 1 1 1 1 i} 0 i} 0 [u] i}
8 PEARL i} 0 [u] a [u] 1 0 1 1 0 i} 0 [u] i}
9 RLTH i} 0 [u] a 1 i} 1 1 1 0 i} 0 [u] i}
10 VERME i} 0 [u] a [u] i} 1 1 1 0 i} 1 [u] i}
11 MYRMA i} 0 [u] a [u] i} 0 1 1 1 i} 1 [u] i}
12 KATHERIME O 0 [u] a [u] i} 0 1 1 1 i} 1 1 1
13 SYLVIA i} 0 [u] a [u] i} 1 1 1 1 i} 1 1 1
14 MNORA i} 0 [u] a [u] 1 1 [u] 1 1 1 1 1 1
15 HELEM i} 0 [u] a [u] i} 1 1 i} 1 1 1 [u] i}
16 DOROTHY |0 0 [u] a [u] i} 0 1 1 0 i} 0 [u] i}
17 OLIVIA i} 0 [u] a [u] i} 0 [u] 1 0 1 0 [u] i}
18 FLORA i} 0 [u] a [u] i} 0 [u] 1 0 1 0 [u] i}




Darkness of dark network?
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Collecting social network data

(Questionnaire

o TR NAE AATE 24
Interviews

e B i REERF > ZH MEE U
Direct observation

® be ware of Hawthorne effect, but usetul in applying two-mode network
data for criminal studies

Written records

°~"LL\F\ ”"Au\’f"'r‘?-}"t’”"} Jblcﬁ’b ’—Qr,] %.

Other approaches

* Cognitive social structure (CSS) data: asking respondents for their

perceptlos of other actors’ network ties (+ — % 3* *Ez - %% >R
SWELEAR ) SRS Ty X )%—z m,q,:.
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Questionnaires

W] &5 |HE O - F \ X EEE o
B w2 oEme s ERPE (THR) EMEE | wn amm) | ME
1 ST (e DA% |0 OmnHais
T Q)i T OeeE-x |0 o
) )RR Oe-w-x |0 e#a
] (@) T (O R | D G- 13 % | O @mTEE
1 6 S mEH 0 G-I
AR e O
......... (2) &m}”r‘ ‘Z‘r'»lii- ?"lrin:-l't.rnl\.i\ ﬁ)‘#‘ % (j) Had

DBtgtsRTEE | EEe - GEHA

3w

ER AR ADE b e ) E AT 'ﬁﬁiz‘é‘. HE H I3 dp
e el - e

Y RZTEHELAP > LY gA M
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Roster: d = ;Z "Lﬁ F & b’“r”ﬁ = 'E"’"FF]" e li’—«‘hz] 20
Free recall: d X 2 E}

Fixed choice: «‘h:q TR

Tie rating(#f ¥ ): either dichotomous or valued (the latter becomes difficult as the
network size increases )




Types of dyadic ties commonly studied

Category Varieties and examples

Co-occurences Co—membership in groups, co-participation in
events, physical distance, similarities in

attributes (e. g., political views)
Social relations Kinship, affection, perception
Interactions Transactions, activities

flows Ideas, information, goods, infections
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T8 Matrix Editar — [m] X
File Edit Transform
) |22 B [ty Lgl [ Symmetrize as you type
‘ ‘ ‘ | Use row &
~ « BEEE > 8H > 106-1-CPU »
B v HEEHRE
& OneDrive @
2 user 85 2017_net 1.xbsx
= e 0 krack-high-tec.xdsx
B3] 2017 _attxlsx
assignment-2
Sheet 1/ Profiles of Perpetrators of Terrorism in ...

noordin top terrarist network data

2017,

20
20
20

1l Select file to open -- Choose filetype ta read different kinds of files such as UCINET, Excel, CSV etc

Microsoft Excel ...

Microsoft Excel ...

B =
g ACER(C) ﬂ Matrix Editor - D:A\201604\Syllabus-96 2\ BT R E\FIH\106-1-CPUN2017_net_T.xlsx - O >
= DATA(D) File Edit Transform
] BD-ROM %
— & J{# 2 E <ol xl [ symmetrize as you type
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£3 Dropbox A EE
& OneDrive [ 2017_net_1.#%h
& user [ 2017_att#2h
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7 AEES 3 2 2 2 0 1 0 2 1 0
8 BEREE (3 1 3 2 0 1 2 0 1 0
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< >
gheet 1




e

1R

-]

UCINET#E
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NEEIEIEIEE
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Type of Data:
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Metwork, with Attributes
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lgnore mizging values
lgnare zeros

Ties have values ..

> but
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x Cancel
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Attribute-based
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Transform | Properties Options Help
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Set symbol colors by attrib
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Method and strategy in tracking dark networks

o ERBE LEF
el & E B s
ot HFLoPry ﬁ\“/é

DR
e

o AR BN RWBIESZ oMb 25 ER
However, the tail (method) is often founded wagging the dog

(strategy).

® As Brafman and Beckstrom (2006) noted, targeting key players in

decentralized organization seldom shuts them down. Instead, it only

drives them to become more decentralized, making them harder to
target.

o« LT RcnRREMER S G B p Rk g REY
S 45 B H o
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Case studies: network topography

® Terrorist networks with a large number
of cliques appear to be more effective

(Pedahur and Perliger, 2006)

e Network density is positively associated

with network efficiency (US Army,
2007)

* Salafi Jihard exhibits the characteristic

https:// . bm.org/book/3
Of a Scare—free networkﬁa ps www.openabm.org/boo

3102/115-scale-free-network

strategy—>take out hubs rather than
randomly stopping terrorists at borders
(Sageman, 2004) [but they were often
quickly replaced by other highly central

equivalent actors (Tsvetovat and Carley,

2005)]

http:/ /wiki.mbalib.com/zh-
tW/Image:SOOPX-Long_taﬂ.png

/
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® Provincial-cosmopolitan( % j B ovs KATHE ﬁﬂi-)
1

2 4

- - l\\l_,l n\|_,| nmE }E SEZHME )\ ERA

b

\

o J'1341‘3—(51ze) the number of actors in a network

* % & (density) * the portion of the potential connections in a

network that are actual connections

o L i’aﬁlf’_'%ﬁ-(avera% e distance) - average length of all the shortest

paths (geodesics) between all actors in a network (and the speed
that [dis]information spreads through a network)

° ® ¥ : anetwork’s longest geodesic (decentralization)

o BLE R (fragmentation) - the degree to which a network is

fragmented

£ ¥ 2L :E_l.

* balance=performance (A

stotle 1998)

® Hierarchical-heterarchical( & % vs £ 4| % ’f%i—) .

Centralization (£ © 4)/P| &

® two extreme = underperformmance
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Data>Browse: size and multiplex
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gl UCINET 6 far Windaows -- Version 6.591

Transform Toals

Data editors

Make star graph
Random
Import Excel
Import text file
Export

CSsS

Browse
Display ...
Header browser/editar

_Describe (obsolete)

Filter/Extract
Remove

Unpack

lain

Match datasets
Sort Alphabetically
Sort by Attribute

Permute

Transpose

Attribute to matrix

Affiliations (2-mode to 1-mode)
Affiliations (2-mode to 1-mode) [old]

Matrix to Vector

Subgraphs from partitions

Partitions to Sets
Create Mode Sets

Reshape matrix

Ctrl+D
Ctrl+B

Ctrl+T

Metwork Wisualize Options

»

Help
S
Softwarg Id| Matrix Browser
edus~ha ‘
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CObAM 1
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LIty 1
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Whole network indices

I8 UCINET 6 for Windows -- Version 6.591

File Data Transform Tools

1R EIEBNE

Howe to cite TCINET:

Borgatt, 3.F., Everett, b .. and Freer
Harvard, b4 Analwtic Technologies.

A tukarial by Bob Hanneman & Mark Ric
See alzo thiz great book;

Borgatti, S.P., Everett, k.G, and Johr

Thiz copy of UCIMET iz regiztered to pc

Metwork Visualize Options Help

Cohesion

Regions

Subgroups

Ego Metworks
Centrality and Power
Group Centrality
Core/Periphery

Roles & Positions

Triad Census

P1

Balance counter
Compare densities

Compare aggregate proximity matrices

2-Mode networks
Trajectories
Extras

Tester

Multiple Measures

Multiple cohesion measures
Density

E-l Index

Transitivity

_Transitivity (old)

Clustering Coefficient
Reciprocity

Homaophily

Krackhardt GTD

Simmelian / Embedded ties

Geodesic Distances
Geodesic Distance (ald)
Alters in Common
Reachability

Mo. of Geodesics
Geodesic Cube

K-Local Bridges

Edge betweenness
Line Connectivity/Maximum Flow ..

Point Connectivity
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Whole network indices

ﬂ Metwork-level Cohesion Measures — [m] X

Files:
Input Dratazet:
v 0K
X

[noK) | [=

Output Dataset
[RNOKI-coh | =

[ 1gnare direction of ties

o Frim it E B R U A K
= %" (Transform>Dichotomize) = 0
¢

® For symmetric matrices, Centralization
is Freeman's degree centralization. For
non-symmetric matrices, Centralization

is indegree centralization.

BElD J|EO #BEIO BRENV) HEH

1 Ave Degree 4900
2 Indeg H-Index 5

3 Deg Centralization 0.431
4 Out-Central 0.283
5 In-Central 0.506

£ Density  0.544

7 Components 1

8 Component Eatio 0
9  Connectedness 1
10 Fragmentation 0
11 Closure 0673
12 Ave Distance 1.533
13 5D Distance 0636
14 Diameter 3

15 Wiener Index 138
16  Dependency Sum 48

17 Breadth 0.241
15 Compactness 0.759
19 Mutnals 0.378
20 Asymmetrics 0.3233
21 MNulls 0.289

22 Arc Reciprocity  0.694
23 Dyad Reciprocity 05321

23 rows, 1 columns, 1 levels.
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% of % of z of Density % of %o of #of
Actors | Relationships | Components | (% of | Transitive | Possible | Cliques
possible Cases Transitive
ties Cases
present)
Main 197 388 1 1 59 1.89 11
Network
Immediate 127 213 6 1.33 32 5.27 7
Family
Extended 22 33 6 6.93 0 0 0
Family
Close 29 50 3 6.16 0 0 0
Friend
Bodyguard 13 13 3 6.41 0 0 0
Money & 28 28 6 3.04 1 25 1
Resources
Insurgent 71 71 8 1.31 2 3.64 2
Operations
Table 5: Summary of General Network Measures

Brain ] Reed, 2006, Formalizing the Informal: A Network Analysis of the Insurgency, PhD

dissertation, University of Maryland, p:102




e
X4 Component

e & * <UCINET data>" ifidrugnet. ##h (Hartford# % 2937 3 "Fkl ek * 4
B B % > Weeksat al, 2002)

o L% UCINETHhiEL H 3 *{F% drugnet.##h (3 = = &)

e UCINET>Network> Regions>Components>Binary graphs ’
4)9 e B]:E <strong components> ’ ,il?-  B]:E HF <weak components>

I components — o x
Standard files
Input dataset:
|drugnet
(Output) Partition vector: X Cancel
[drugnet-comppart-o]
? Hep
{Cutput) Main component vector: -
O |drugnetmaln\ret
For drected data:
(® Weak Components
Stre Ce ts
Additional files (anly for single-relation datasets) Ostrong Componen
(Output) Node-Component indicator matrix: Sort frequendes by
{Output) por
O |drugnel(umpsat§ () Component ID
(® Component Size

e NETDRAW #* ¥ drugnet.##h

o F f%attributeﬂig?] >~ NETDRAW

File Edit Layout Analysis Transform Properties Options Help

Mew (blank) lz G| % E = isa Pen S« MC | Ego| “Mode
Open S Ucinet dataset S Metwork

Random Ucinet DL text file ] 2-Mode network

Save Diagram As » SEErizdle g Attribute data

Save Data As » Vna text file ? Coordinates
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Properties Options Help
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Lines » Labels » Size » Attribute-based
Background » Rims H Shape ¥ [41 120
- . —r— — 183 ™=
Set symbol colors by attrib
drugnet-comppart v
D
2.000 le Edit Layout Analysis Transform Properties Options Help
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] @aaﬁgl Z z G 4;5 * Isa Pen Ssf MC Eqo “Node “Tie & ‘quHimA 205 g 5=| L+ ¢ Push | Pap

L] Rill

® strong components:? weak components:?

* How do we explain the formation of the following strong

components?

File Edit Layout Analysis Transform Properties Options Help
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Z Core

Fle Data Transform Tools Metwork Visualize Options Help
0[] m[e N\ D  cohesion )

How to cite TCINET: Regions > Components ... >

iPADGETT.##H

o

5 ¥ Bi-Co t...
Borgath, 3.F ., Everett, M 3. and Freer TEEELEE : mpenen

Harvard, MA: Analytic Technologies. Sre s T 5 K-Core ..
A tutorial by Bab Hanneman & Mark Ric

Tantralife and DAaear o I
E ucinetlogd tut - ELEF
K-Cores e BED FEO BIO BEW BHEW

e IEBACLEDERDERITFVF
| & UIDHLUADUCOMNEAIU

Input dataset: |OTHAREET] DEZOEAOGIZLIZ0OEZAC

Dutput datazet: |padgell_KCores | l:‘ {JIZI IF-II‘} ?III\[JII\{ EHZ [FIZ; ECZTC

1 111 111
Text Dendrogram Options Degree 12345679135680472
Orientation: Landscape d 2 XHKAXAXEKKKAAXAXLKL ...
Maximum label length: |15 | IS S S 0000000 ¢S50 6000048

Fartition Metrics - each column iz a partition

1 nClusters 2000 7.000
M 2 o (1) SR BE (% (PADGM) » 1 ;2 Goaties
= —FE/ED - A LB R s o
AAZEREE » ELrP e T EERE B0 coreEf o 5 C7 006

562.5% B A LEGEND:

(LmClusters = number of clusters in the partition
(ACLL = proportion of items that fall in cluster 1

(mICLn = proportion of items that fall in cluster n

drkddddrddirdkdid ik haddd ik kd ki ki ek ko b ko




PADGMHBICore clusters

File Edit Layout Analysis Transform Properties Options Help

REIEIEE z|z1l6| G5 [t se|PenssiMC [Foo] “Nocel ~Tie| 5§ 38K A] 4]s

s || 5= L]+ ][« [ Push]| [ Pop

CASTELLANI

PUCCI

BARBADORI PERUZZI

RIDOLFI
PAZZI
SALVIATI

ACCIAIUOLI BISCHERI

TORNABUONI

GUADAGNI

LAMBERTESCHI

GINORI

AL @ P

* i

Rels  Nodes
Relations:

& PADGM
FADGE

Dn||Up|| Cl Al R

Save As New Relation
Optiohs:
Inc:
(C1AND @ OR
Selfloops  Dec
[W] Link wats >
[Twidth [ Color
40 ties.

T 05:37
20174101
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Factions hed

Parameters  Additional

Input dataset: PADGETT #t#iH

Mumber of blocks: |2 |

Output sets dataset: |Dadgell_facsels3

Output partition dataset: |PADGETT'faC3

[V o ][ X concd || 7 1o |

JJk ZFactions

File Data Transform Tools

0 [x]m = \D

How o cite UCINET

Borgath, 3 F, Everett, MG and Freer
Harvard, MA: fnalytic Technologies.

& tutorial by Bob Hanneman & Mark Ric
See aleo this great book:

Borgatti, 5.P., Everett, M.G. and Johr

This copy of UCINET iz registered to po

E UCINET 6 for Windows -- Version 6.628

MNetwork Visualize Options Help
Cohesion

Regions

Subgroups

Ego Networks
Centrality and Power
Group Centrality
Core/Periphery

Roles & Positions

Triad Census

P1

Balance counter
Compare densities

Compare aaareaate proximitv matrices

Mumber of factions:
teasure of fit:
Input dataset:

2
Hamming
FADGETT (D:A2016(

Crouped Adjacency Matrix

1 1 11 111
12783696 30145452
AAGLREGMT BPFFECSSEFP
1 ACCIAIUOLII 11 |
2 ALBIZZII 1 11 | |
7 GUADAGNII 1 1 11 1 |
8 LAMBERTESCHII 1 | |
13 RIDOLFII 111 1
6  GINCRII 1 I |
9  MEDICIIIL 1 111 11
16 TORNABUONII 1 1 1 | |
3 BARBADORII 1 1 |
10 PAZZII I 1
1l FERUZZII [ 11 1|
4 BISCHERI| 1 I 1 1
5 CASTELLANII 1 11
14 BALVIATII 111 |
15 STROZZII 1 111 1
12 PUCCI | | |

Dengity Table

Initial proportion correct; 0.292
...Badness of fit: 88.000

...Badness of fit: 88,000
...Badness of fit: 82,000

Final proportion correct: 0.633

LUEM &y - AR
%ﬁ%iﬁéﬁﬁﬂ%

E ~EAK

IR B peE

V= PA=s

g

Cliques ...

v v

N-Cliques ...
N-Clan ...
K-plexes

K-Plex (legacy)
Lambda Set
Factions
Girvan-Newman
f-Groups

> Markov Clustering
> T

Final proportion correctye

LR AR SR AH DU
%? SEEUE AT =

ﬂ Matrix Editor - D:\201604\Syllabus-96.. — O x
File Edit Transform
[@l |:|Symmehize as you type
C—
1 6x 1
1 ACCIAIUCL 1
2 ALBIZZI 1
3 BARBADOR 2
4 BISCHERI 2
5 CASTELLAN 2
] GINORI 1
Use row &
7 GUADAGNI 1 column O for
8 LAMBERTES | 1 labels
9 MEDICI 1
10 PAZZII 2
11 PERUZZI 2
12 PUCCI 2
13 RIDOLFI 1
14 SALVIATT 2
15 STROZZI 2
16 TORMABUO 1
e/
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File Edit Layout Analysis Transform Properties Options

NEEIEUEEIEE

PUCCI
O

PAZZI

SALVIATI

ACCIAIUOLI

Help

IKZ O] LIEEE R - o] IS S E M {E
Vi

G g: }sa Pen Sef MC |Ego| ~Mode| ~Tie := @km A .5 5 5= --._. + | Puzh || Pop

m L1

CASTELLANI

BARBADORI

RIDOLFI

TORNABUONI

‘GI NORI

GUADAGNI

™~

Bith 417 4K +E 43
HEI\"EJII\D ?E I~

Rels  Nodes
Relations:

~ PADGM
FADGE

PERUZZI

BISCHERI

Dn |Up | ClAl R

C b B

Save Az New Relation

Options:
LAMBERTESCH | DP*r™ =

(O AND @ OR

[ seliloops  Dec:

(W] Link vats > -

[Mwidth [ Calor

40 ties.

. 22 ) tm b T4 08:48 B

2017/10/1
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® Subgroup network index, such as K-CORE, help us to
identity clusters that are deeply embedded in particular
networks and those that are not. Research has shown that
individuals deeply embedded in networks are unlikely to
defect. It will do better to target individuals in the lower
k-core of the trust and operational networks (Popielarz

and McPherson 1995)
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fElHS A4S 1E 1R

e BLR P & {4 (degree centrality) : The number of relations

which a node has; Divided into outdegree centrality, or the

number of relations a node is sending to other nodes, and
indegree centrality, or the number of relations a node is

receiving from other nodes

o F1iT ¥ & {4 (closeness centrality) - The total (geodesic )

distance a node is from all other nodes in a network

o v /i ¥ & |4 (betweenness centrality) : A score indicating the
degree to which a node is on the shortest paths between actors

o UCINET® ¢ wipb s g bit = 59 o jimd L % 7
[e iR € 3 2
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ﬂ UCINET & for Windows -- Version 6.628 -
File Data Transform Tools MNetwork Visualize Options Help

i
bl

]
X

ARl o \ D Cohesion » v
How to cite TCINET: Regions >
Sub 3
Borgatti, 57, Everstt, MG and Freer . Analysis
Hawrvard, MA: Snalyvtic Technologies, Ego Networks 3
A tuterial by Bob Hanneman & bark Ric Centrality and Power 3 Multiple Measures Ctrl+M
See alzo this great book: i
a Group Centrality » Degree
Borgatti, S.P., Everett, M.G. and Johr Care/Periphery ¥ _Degree (old)
This copy af UCIMET iz registered to po Roles & Positions 2 Inverse-weighted degree
Triad Census Eigenvector centrality gl_[j
I
P1 Eigenvector (old)
Balance counter Bonacich Power (Beta centrality) J
Compare densities ¥ PN Centrality }FU
Compare aggregate proximity matrices » Paolitical Independence Index (PIl)
5>-Mode netwarks 3 Hubbell/Katz Influence
Trai . Hubs & Authorities
rajectories
Extras > Closeness measures
Tester Closeness (old)
Multiple Measures . Beta Reach Centrality

Reach centrality
Information Centrality

Info centrality (obsolete)

Freeman Betweenness
Distance-Weighted Betweenness
Attribute-Weighted Betweenness

Proximal Betweenness

N

Flow Betweenness ..

Fragmentation

Induced centrality
|D \201604\Syllabus- -06 AL TR EFERAE Y 06-1-CPU Total Centrality decomposition

2-Mode Centrality 32 Q) 4m b




Gs Network Visualize Options Help

5| D

and Freer
mologies.
: Mark Ric

and Johr

Cohesion

Regions

Subgroups

Ego Netwarks
Centrality and Power
Group Centrality
Care/Periphery

Dlar B Bacitions

¢

W oW o~ i B W

[ =
Mo D

@ Multiple Centrality Measures

14+

Between 25tepBet+

L
Files
. Input Metwork:
— = |
Multiple Measures Ctrl+M e x Cancel
Degree |drugnet—cent | ? Help
_Degree (old) H
Dataare ... Report ... Measures
O Directed @ Raw scores Degres
() Undirected
@ Auto-detect O Normalized 24ocal Eigenvec
[]Bonacich Pawer Beta:
Clogeness options | For undefined distances ... ]k =i .
Creplace with 0 %= K
(" replace with average Freeman Closeness
(®) replace with max dist + 1 [#1 &RD (avg recp dist)
Creplace with M
Betweenness
IMPORTANT NOTE: This routine is designed for [m] Eigenvector
binary data. Valued data will be dichotomized.
2-step Betweenness
Centrality Meas
| 1 2 3 4 5 6 7 8 9 10 11 12 13
OutDeg Indeg Out2loca In2local QutBonPw InBonPwr Out2Step In25tep  OutARD INARD QutClose InClose
1 2.000 3.000 4,000 12.000 13.668  44.598 2.000 7.000 2,000 16.481 6672.000 5381.000 4.000
2 2.000 4.000 4.000 12.000 13.668  45.259 2.000 7.000 2.000 16.931 6672.000 5380.000 6.000
3 1.000 3.000 3.000 6.000  10.923 8.637 3.000 5.000 3.250 4.667 6573.000 6568.000  14.000
4 2.000 3.000 3.000 6.000 11.923 8.837 4.000 5.000 3.917 4.667 6571.000 6568.000  15.000
5 1.000 0.000 2.000 0.000 3.306 0.000 3.000 0.000 7.910 0.000 6035.000 6716.000 0.000
5 1.000 1.000 1.000 1.000 1.427 1.000 2.000 1.000 1.500 1.000 6673.000 66594.000 2.000
7 3.000 3.000 6.000 10.000 23,248 13.206 6.000 7.000 4.833 5.000 6567.000 6566.000  36.000
g 2.000 2.000 1.000 11.000 7.841 15.451 3.000 11.000 5.110 17.862 6015.000 5400.000  88.500
9 3.000 1.000 7.000 4.000  24.551 6.637 6.000 3.000 4.833 3.233 6567.000 6572.000  21.000
10 2.000 4.000 4,000 12,000 13.668 45.521 2.000 7.000 2.000 17.5116672.0005250.000 158.000
11 2.000 0.000 3.000 0.000 9.575 0.000 5.000 0.000 10.404 0.000 5967.000 6716.000 0.000
12 1.000 0.000 0.000 0.000 1.000 0.000 1.000 0.000 1.000 0.000 6694.000 6716.000 0.000
13 1.000 1.000 4.000 2.000 288.053 1.745 4.000 1.000 15.521 1.000 5356.000 6654.000 0.000

=
w

0.500+
2.500+
2.000+
5.000+
0.000+
1.000+
6.000+
4.000+
2.000+
4,000+
0.000+
0.000+
0.000+
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o ¥ i e SREST W@ 4 (broker) % § £ & |+

o ¥ 1) (brokerage): actors are more likely to control the flow of

resources than others

* Key player approach: #% f {g i # /i 4 #-i¢ 4 % 3, f&
° 3518 5 BB (strength of weak ties): 3338 AL ILib R £ & B

(bridge) i= & - e 4 i 3 PR 42 1T % (Granovetter 1974)
= ’f#‘}]’v’ (structural holes): B J2 3 27 [5 > 4 53R ¥ 1Y B
: B 5 BT R %/{@; iﬁ-r’ﬁ%}& g4 g (Burt 1992)
= ’f#‘)]’v’ 12 B " (constraint) 2 P A P (autonomy) KtE o=
& Bheh= & (2 4@ ‘P) , *””‘ i T UA % P;wﬂé#?a
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nsform  Tools
N\ D

rett, M. and Freey
Tt Technologies
anemar & Mark Ric

ook:
rett, M.G. and.Johr

T iz registered to pc

Metwork  Visualize

Options  Help

Cohesion

Regions

Subgroups

Ego Metworks
Centrality and Power
Group Centrality
Care/Periphery

Raoles & Positions

Triad Census
P1

File Edit Transform

_._cruﬂ‘ =] H <col=

Amalysiz.
b5 Egonet Density
¥ Egonet basic measures
> Egonet Homophily
¥ Egonet Compaosition >

Reinforced Structural Holes
G&F Brokerage roles

Structural Holes

s |

Structural Holes

Input datazet: | drugret

Method: |Eg0 nietwork, model - tieg beyond egonet have no effect

X Cancel

Undefined values: |NA

Help

Output dyadic redundancy: | drugnet-DR

Output dyadic constraint: |drugnet-DC

MNodelevel measuras: | drughet-SH

|
|
| ?
|
|
|

(@) Bath

[ Diagonal valid

How to define ego net;
() Outgoing ties anly
() Incoming ties only

|:| Symmetrize as you type

| -

K |2 3 E |s s |7 8 E 10

EDegree EffSize Efficiency | Constraint  Hierarchy | EgoBet Ln{Constrai | Indirects Density Mumhaoles
1 i 3 1.70000004 0.50606606G 0.88200002 0.17226244 0.5 -0,1255632 0.54000002 0.5 3
2 2 4 2.91606074 0.72916008 | 0.64027780 | 0.24369294 2.5 -0,4458531  0.44999998 0.25 9
3 3 3 3 1 0.375 0.21030992 2 -0,9808292 0 0 -]
4 G 4 4 1 0,28000000 0,16775110|5 -1,2729656 0 0 12
5 5 1 1 1 1 1 i} 0 i} i}
6 ] 2 2 1 0.5 a 1 -0,6931471 0 0 2
7 7 3 3 1 0.33333334|0 & -1,0986123 0 0 &
B 8 4 4 1 0.25 a 4 -1,3862943 0 0 i2
9 L] 3 2.5 0.83333331 0.59722220/0.014356550 2 -0,5154659 | 0.33333334|0.33333334|4
10 10 4 3.33333325 0.83333331|0.55555558 | 0.26550221 4 -0,5877866 | 0.33333334 | 0.16666667 | 10
11 11 2 2 1 0.5 a a -0.6931471 0 0 2
12 12 1 1 1 1 1 a 0 a a
13 13 1 1 1 1 1 a 0 a a
14 14 3 1 0.375 0.21030992 3 -0,9808292 0 0 -]
15 15 2 2 1 0.5 a i} -0.6931471 |0 0 2

293x 10

Change

Use row &
column 0 for
labels
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HFBIEEHZE ' ~FFIE | (gatekeeper) L -
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C Transform  Tools | Network Visualize Options Help

=[]0

: ICINET

8., Everett, M 3. and Freer
MA: Analvtic Technologies.
w Bob Hanneman & Mark Ric

7ig great book.
5.P.. Everett, M.G. and.Johr

of UCINET is registered to pc

Cohesion

Regions

Subgroups

Ego Metworks
Centrality and Power
Group Centrality
Core/Periphery

Roles & Positions

Triad Census
P1
Balance counter

Compare densities

|

Analysis,
Egonet Density
Egonet basic measures
Egonet Homophily

Egonet Composition

Structural Holes
Reinforced Structural Holes
G&F Brokerage roles
Honest Broker

CSS Brokerage

@ Gould & Fernandez Brokerage

Files

Network dataset:

|drugneﬂ

| L

Attribute data set: Column:

|drugath | |Eﬂ'1nicity

V] Ll

(Output) Brokerage scores:

|drugnet—gf

| L

(Output) Expected values:

|drugnet—egf

|l

(Output) Mormalized brokerage scores:

|drugnet—|’1g\c

| L

Method for Valued Ties
(® Unweighted

() Weighted

[ allow dosed triads

[ Treat smallest attribute value as missing [ alexda

|:| Symmefrize as you type

File Edit Transform
(2B |« [

[ 2 3 a 5 6

i Coordinator | Gatekeeper Representa Consultant | Liaison Total
1 1 a o] 4,64508199 0 0 1
2 2 a 1.54836082 | 1.54838082 1.54836082|0 1
3 3 a 4.64508199 0 a 0 1
4 = 3.24211239 1.85803294 |0 a 0 1
5 5 a 0 a a 0 a
6 6 a 0 4.64508199 0 0 1
7 7 5.40352058 0 a a o] 1
8 8 5.40352010 0 a a o] 1
9 9 5.40352010 0 a a 0 1
10 10 a 0 4.64508199 0 0 1
11 11 a 0 a a 0 a
12 12 a 0 a a 0 a
13 13 a 0 a a o] a
14 14 1.80117344 0 3.09672164 0 o] 1
15 15 0N N N 0N N N

~

R A | (T B 7
A EEERER

Use row &
column O for
labels
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UCINET# T L E-1 sENME+N\E

BN=__{E4; VN=E{E44; CA=+EF‘JUJ%EE VA=E{EE M, RA=RIHREME

UCINETER/E

15 E B 1A Y E MBS CA(— HEFI] 2 Tools>Testing Hypothesis>Node-level >T-Test
EFH—RA




e

UCINET# T L E-2

BN="_{H# ; VN—%UEZI%- CA-*E%UJ%’T@L- VA—%‘MEJ%T ,  RA=FH{REME

HEFIA

BEBEANBIEIY A
% FH—>RA

o EEIEAY B EBIYE.  CAI+VA2+R
& A3+...—>RA9
(or VA9)

HEFIA

Tools>Test1ng Hypothesis>Node-level>Anova

Tools>Testing Hypothesis>Node—leve1>Regression




— i

NIV
LR-QAP Logistic Regression (QAP
o X I drugnet##h
° /&L ¢ drugatte. ##h
o RIHCA S
* Gender(homo)+ethnicity(homo)+drugnet_dc

(constraint)—>drugnet

ﬂ UCINET 6 for Windows -- Version 6.628

File Data Transform Tools Metwork Wisualize Options Help

P @ »  Profi [ -]
How 1o cite TCINET: Consensus Analysis
Cluster Analysis >
Ez;‘g;:dh‘: ISVIT‘., i;;::’.c}\iefh Scaling/Decomposition 5 fsis
m Similarities & Distances
See aleo this great book: Correlate matrices across datasets
Rorgatt, §.P Everstt, M G Correlate columns across datasets
_— Spherical distances from GIS/GPS coordinates
This capy of UILINET is il Univariate statistics Ctrl+U
_ Univariate Stats [old]
Frequencies
Count combinations
Testing Hypotheses ¥ Node-level »
Command Line/Matrix Algebra Ctrl+G Mixed Dyadic/Nodal >
Scatterplot Dyadic (QAF) » QAP Correlation Ctrl+Q
Bemlegem N QAP Carrelation (old)
i e N QAP Relational CrossTabs
MR-QAP Linear Regression >
Similarities (e.g., correlations) LR-QAP Logistic Regression (beta) L
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E_ )\ \\w Metwork:
|

JE

ﬂ LR-QAP -- Logistic Regression QAP (beta version) (2EE %)

Gender homophily (categorical)

—

Ethnicity homophily (categorical)

Dependent Variable (dyadic): ~
|drugnet ”
Independent Variables {dyadic):

D:1201604\5yllabus-962\Er HERES Rt 106-1-CPU\drugnet-OC —p

W

~]  [Redprodity I Add
Dataset containing node attributes:
T | [ —
M  Attribute-based Effect:

[Ethricity o~

v | Thomophily {categorical)

v| Add

(Dutput) Model fit statistics:

Tdrugnet—ﬁt

(Output) Coefficents

__#rugnet—coef

Options:
Mo. of random permutations: | 1000
Random Number Seed: |~ 12241

Statistics to Track:
O Betas
(®) T-Statistics

Note: Independent variables can be
stacked in a single dataset if no relational
effects are being used. Otherwise, enter
them as separate datasets

Data are:
(O) symmetric (undirected)
(®) MNon-Symmetric (directed)

x Cancel

P Hep




Model fit

Important note: This procedure uses the Y-permutation method.«
4_1

o

Dependent variable: : drugnet«
Dverall fit of the logistic regression mede‘ ‘
4 5«
LL H—QQN Sig Obs Perms «
+
1 Statistics: -1162.753 0.402 0.001 85556 1000 «

n

1 rows, 5 columns, 1 levels.o




A — W - 5 BT 4t Ll

21 =1\ E l 22 ——

:Q I\ < N WS

LE Coefficients & Permutation Eesults (T*ﬂ per ons) ‘
1 2 3 4 5 6 7 3 9 10 11
Croef OddsRat T Sig byvg bdin bax sD Blge) Edle)

1 Intercept 2.142 0,000 35229 1000
2 drugnet-DC 23.248 12487966720 27513 0.001 -14.292 -116.934 23.248 34810 0.001
3 Gender homophily {categorical) 0.730 2074 4,374 0.001 0.020 0.498 0.730 0.131 0.001
4 Ethnicity homophily (categorical) 2121 8.337 9,049 Q.001 0.023 0441 2121 0.147 Q.001

4 rows, 11 columns, 1 levels,
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