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About this Tutorial

This tutorial shows you how you can

run a full social network and
content analysis with NodeXL Pro.

While we will use Twitter network
data as an example, this approach
can be applied to any network
dataset of your choice (depending
on the available metadata).
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If you have any questions, please send us an email: info@smrfoundation.org

More NodeXL Pro Tutorials can be found here: https://www.smrfoundation.org/nodexl/tutorials
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NODE)'. 1. Getting Started

Import = 2 Show Graph = Type:  Directed
From UCIMNET Full Matrix DL File...
From GraphML file...
. 3 From GraphML files...
About this Tutorial
From Pajek File...

1. Before downloading network data, save the file to your machine. It e

[ B s Ty T Ty Ty Ty Ty e

1. Getting Started is helpful to add the data source and date to the name file e.g.: o coE
rom HEe..
2. Data import . . .
> Social Network Analysis Twitter 2019-01-25.xlsx From Open Matrix Workbook...
3. Prepa re data From Open Workbook
4. Group by cluster 2. Open the Import Data Options window to select basic options From NodeX_ Graph Gallery
5. Calculate metrics related to the data import: Data > Import > Import Options o e Mo
6. Time series analysis o Facebonk Fan Pane Adrmin Network
. . rom raceook Fan Fage Admin Network...
7. Text/sentiment analysis 3. Select the options shown below and click OK. ’
From Facebook Fan Page Metwork...
8. Network TOp ltems From Facebook Fan Pages Metwork...
9. AUtOfIH .(:Olumns |mp|:|r.t Data Dptin:uns. b From Facebook Group Metwork..,
10. Customize graph From Facebook Timeline Metwork...
11. Save the network map Clear the NodeXL workbook before the data is imported From Flickr Related Tags Network...
12. Automation Add a description of the imported data to the graph summany From Flickr User's Network...
N - From MediaWiki Page Metwork..,
Literatu re/LinkS D futemate the graph after the data is imported | & From Twitter Search Network...
Folder containing third-party graph data importers: From Twitter Users Network...
| | B From YouTube User's Metwork...
MOWSE. ..
From YouTube Video Metwork...
(Folder change takes effect after NodeXL is restarted) o )
(ﬁ From ModeXl Workbook Created on Another Computer...
OK Cancel = — :
; w .
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2. Data Import

Open the Twitter Search Network importer:
Data > Import > From Twitter Search Network...

Enter a search query of your choice.
Select Basic network.

Limit # of tweets to 1.000.

Click OK.

Wait for approx. 3-5 minutes.

Save the file after the data download is finished.

The Edges and Vertices spreadsheets now contains
network data and additional metadata. Take a look
at the worksheets and explore the data.

Import from Twitter Search Network

This might take a long time: Twitter rate limitin

Search for tweets that match this Juene

[2.

1

How to use advanced search operators

What to import

I 3 (® Basic network I
ow who was replied to or mentioned in recent tweets

=
L

More about this option

(O Basic network plus friends (very slow!)
Add some of the users’ friends

More sbout this option

*Your Twitter account

[ 4 timito 100 3] tweess |
(O | have a Twitter account, but | have not yet authorized &
ModeXL to use my account to import Twitter networks. Take 2000 % | peruser
me to Twitter's authorization web page.

/] Expand URLs in tweets (sl
(®) | have a Twitter account, and | have authorized NodeXL to = " (slawer)

use my account to import Twitter networks.

Extended analysis: perform a second pass on the
collected Tweets to ensure that all Retweets are
collected and all Retweeted|Ds are correct.
(Slow!)

1/8/2019 17:07 First
1/8/2019 17:29 UK bax fext
1/8/201917:29 UK based @NodeXL exax

1/8/201919:
1/8/2019 19:
1/8/2019 19:43 First fres
1/8/2018 19:55 UK based @NodeXL exp
1/8/2019 19:55 UK basex
1/8/2019 21:04 An Int
1/8/2019 21:05 An Ints
1/8/2019 21:27 An Ints
1/8/2019 21:39 An Int
1/8/2019 21557 @1WL
1/8/2019 21:57 @IWL
1/8/201921557 @
1/8/2019 21
1/8/2019 22:
1/8/2019 22
1/8/2019 22:24 F

Get new NodeXL gear at CafePress

« NodeXL is brought to you by the Social Medis Resea:

1/8/2019 23:39 UK based @NodeXL
1/8/2019 23:
1/8/2019 23:

1106019
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2. Data Import

You can build advanced search queries with Twitter Standard Search Operators:

https://developer.twitter.com/en/docs/tweets/rules-and-filtering /overview/standard-operators

Standard search: Tesla

Exact phrase: “Tesla Autopilot”

Exclude term: Tesla —Nikola

Boolean query: electric (car OR vehicle)
User search: @Tesla

Search by language: Tesla lang:en (fr/de/nl/...)
Search by date: Tesla from:2019-02-05

Tesla until:2018-02-12

(!) Test your query before downloading data: https://twitter.com/search-home



https://developer.twitter.com/en/docs/tweets/rules-and-filtering/overview/standard-operators
https://twitter.com/search-home

NODE)'» 2. Data Import

Pro

When you click on Show Graph/Refresh Graph at the top of the graph window, you can already
Albant Hais Ul observe the connected structure of the downloaded raw data.

Social Network Analysis -1dxisx - Bxcel Harald Meier [
1 . G ettl ng Sta rted File Home Insert Page Layout Formulas Data Review View Help NodeXL Pro P Tell me what you want to do 1% Share 1 Comments
. 2 Import = #r Refresh Graph 575 Type: | Directed - [R 3] [ Graph Metrics ~ = 2 Import [ Workbook Colurmns = Online
20 Data Import !,:a:nrt- > Summary ’ H L:;nut: Harel-Koren... ~ L = ? ;JSu:graph Images ~ Tg !,:‘Exppun -] Graph Elements ~ — ?Dunate
Autofill Dynamic Use Current Help
HePrepare Data~ | {7 Automate i Filters £/ Groups~ forNew () ResetAll | [=]Show Notifications (D About~
3 o P re pa re d ata Data Graph Visual Properties Analysis Options Show/Hide Help ~
4. Group by cluster ER £ -
2 A B | o P Q R s T - :
5. Calculate metrics : ons T
o o . Relationship Harel-Koren Fast Mul ~ [ Lay Out Again ~ | "7 Dynamic Filters %% Graph Options
6. Time series analysis P vertex 1 Jvmexzme.aﬁonsm Date (UTC) Zeom: B 5] s B 5] huosce <] @
o o 109 | nikivermeul roalisco Mentions 1/8/2019 16:32 First free #AdvancedTraining alert of 2019! 'Bib advancedtraining; .
7 . TeXt/Se ntl m e nt a n a IyS I S 1 ‘IO: vidmarmatj socsciscotlé Retweet 1/8/2019 17:07 First free #AdvancedTraining alert of 2019! 'Bib advancedtraining; /
111|vidmarmatj roalisco Mentions 1/8/2019 17:07 First free #AdvancedTraining alert of 2019! 'Bib advancedtraining -
8. Network TOp |temS 112: sonsocmed was3210 |Retweet 1/8/2019 17:29 UK based @NodeXL expert available to run training events aroun
. 113|sonsocmed nodex| Mentions 1/8/2019 17:29 UK based @NodeXL expert available to run training events aroun
9 . AUtOfl I | CO I U m n S 114:joferrie socsciscotldRetweet 1/8/2019 19:31 First free #AdvancedTraining alert of 2019! 'Bib advancedtraining;
. 115|joferrie roalisco Mentions 1/8/2019 19:31 First free #AdvancedTraining alert of 2019! 'Bib advancedtraining;
10. CU StO m |Ze gra p h 116: vanessa_jesgi_toc Retweet 1/8/2019 19:36 "If we are to understand OC in its current forms &amp; modalitie
117 | marykdohei socsciscotle Retweet 1/8/2019 19:43 First free #AdvancedTraining alert of 2019! 'Bib advancedtraining;
11. Save the network ma p 118: marykdoheiroalisco Mentions 1/8/2019 19:43 First free #AdvancedTraining alert of 2019! 'Bib advancedtraining;
. 119|smr_founde was3210 |Retweet 1/8/2019 19:55 UK based @NodeXL expert available to run training events aroun,
12. Automatlon 120: smr_foundz nodex| Mentions 1/8/2019 19:55 UK based @NodeXL expert available to run training events aroun
121|marcbeldat datascience Retweet 1/8/2019 21:04 An Introduction to Schttps://wv datasciencecentral.com
122] infonomicsi datascience Retweet 1/8/2019 21:05 An Introduction to 5S¢ https://wv datasciencecentral.com
. . 123|_artemisa_' datascience Retweet 1/8/2019 21:27 An Introduction to S¢ https://wv datasciencecentral.com
the rat u re/Ll n kS 124i runningbrid; datascience Retweet 1/8/2019 21:39 An Introduction to Sc https://wv datasciencecentral.com
125|bromka insidetracke Mentions 1/8/2019 21:57 @JWLevitt @dengaterade @Strava @InsideTracker Hahaha. | wal
126| bromka strava Mentions 1/8/2019 21:57 @JWlLevitt @dengaterade @5trava @InsideTracker Hahaha. | wal
127] bromka dengaterad| Mentions 1/8/2019 21:57 @IWLlevitt @dengaterade @Strava @InsideTracker Hahaha. | wa
128|bromka Jwlevitt Replies to 1/8/2019 21:57 @JWLlevitt @dengaterade @Strava @InsideTracker Hahaha. | wa
129|jesus_enrig: datascience Retweet 1/8/2019 22:15 An Introduction to Sc https://wv datasciencecentral.com
130| tonoballest socsciscotla Retweet 1/8/2019 22:24 First free #AdvancedTraining alert of 2019! 'Bib advancedtraining
131] tonoballest roalisco Mentions 1/8/2019 22:24 First free #AdvancedTraining alert of 2019! 'Bib advancedtraining;
< 132|inginjose  datascience Retweet 1/8/2019 23:09 An Introduction to Sc https://wv datasciencecentral.com
3 9 133|juneholley juneholley |Tweet 1/8/2019 23:35 Home - International https://wv scoop.it ht|
hv,‘ 134] obspsy was3210 |Retweet 1/8/2019 23:39 UK based @NodeXL expert available to run training events aroun
6 ' }".‘ 135| obspsy nodex| Mentions 1/8/2019 23:39 UK based @NodeXL expert available to run training events aroun
| 136|joaquingalv joaquingalv| Tweet 1/8/2019 23:47 Home - International https://wv insna.org
1371 iruhne tachfi Twieet  1/6/201Q 2-10 Senertinua caua tertaring dengan encial netwnrk analusic dan cand ™
» Edges | Vertices | Groups | Group Vertices | Overall Met ... (¥) [ y

B @ M - '] + 120%
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3. Prepare Data

1. Click on Data > Prepare Data > Count and Merge Duplicate Edges.

2. Check the box Count duplicate edges and insert the counts into an Edge Weight column and click OK.

3. Navigate to column BA Edge Weight that has just been created in the Edges worksheet. This column will
be used later to visulize the strength of connections between the vertices.

= =
File Home Insert Page Layout Formulas Data Ret
2 Import - i Refresh Graph 55 Type: | Directed M ﬁ
™ Export ~ Surnmary #% Layout: |Fruchterma... =
— e— g Autofill
d= Prepare Data - '~ Automate Columndg

E'( Count and Merge Duplicate Edges

aph

E) Get Vertices from Edges Worksheet

+=  Find and Import Missing Tweets

A B |

1 ‘ |

Count and Merge Duplicate Edges

Count edges that are duplicates,
merge themn, or both. You can
specify how NodeXL determines
whether two edges are duplicates.

Vo TEd LI Th. 0]

Count and Merge Duplicate Edges

2 . Count duplicate edges and insert the counts into an Edge \Weight column

[] Merge duplicate edges

(®) Vertex 1 and Vertex 2
i) Wertex 1, Vertex 2 and this column:

About duplicate edges

Columns that determine whether edges are duplicates

Cancel

- = Sacial Network Analysis 2019-01-14adsx - Excel
File Home Insert Page Layout Formulas Data Review  View  Help NodeXLPro £ Tell me what you want to do
2 Import~ iy Refresh Graph <3 Type:  Directed [S &) Color o) ? Graph Metrics - nig 2 Import B Workbook Columns ~ & onlif
= - sl 1 . = (=) - e ===} 7l - =
I Export 3 Summary % Layout: Fruchterma... | Opacity S]] Subgraph Images 7 Export (7] Graph Elements Doni
o Autofill _ Dynamic o Use Current Help
H=Prepare Data~ | 1) Automate 78" Visibility - = Edge Width Groups~ Reset All | IS Show Notifications Abol
P Columns. ity - = Edg Filters 018 Group: for New
Data Graph Visual Properties Analysis Options Show/Hide Help
BA1L ~ fe

744

AQ AR | AS AT AU

A B | A0 AP

Edge Weight
softnet_sea mikequindg1082887290: Tweet
softnet_sea nodex| 1082887290: Tweet
softnet_sea softnet_sea/1082887290: Tweet
softnet_sea mikequindz1082887290: Tweet
softnet_sea nodex! 1082887290: Tweet
softnet_sea iot_recruitii1083770302: Tweet
softnet_sea fisher85m (1083770302 Tweet
softnet_sea darshan_h_1083770302 Tweet
softnet_sea mikequindg 1083770302 Tweet
softnet_sea nodex| 1083770302 Tweet
softnet_sea mikequindg1083936165¢Tweet
softnet_sea nodex| 1083936165¢ Tweet
softnet_sea softnet_sea/1083936165¢Tweet
softnet_sea mikequindz1083936165¢Tweet
softnet_sea nodex! 1083936165 Tweet
jackcolemaisoftnet_sea1082887290: Tweet
chidambarz softnet_sea/1082887290: Tweet
chidambarz softnet_sea1083936165¢Tweet
kimberl877 iot_recruitif1083770302; Tweet
kimberl877 fisher85m [1083770302; Tweet
kimberl877 darshan_h_[1083770302. Tweet
kimberl877 mikequindz 1083770302 Tweet
kimberl877 nodex! 1083770302. Tweet
kimberl&877 iot_recruitir 1083809812 Tweet

oo oo0coco0oo0o0cocoocoo0coCcOoOo oo oooo
OO0 0O 00O0 0000 O0O0C0oO0CoO0C0oOo oo ooo
N 0O CO S NNNMNERELUDUNWMOOU U R R RO N U O

‘ Edges ‘ vertices | Groups | Group vertices | Overall Metrics | @ < 3
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ModeXL Pro

,O Tell me what you want to do

Y Graph Metrics = 'I'E'Ij

@I Subgraph Images ~

4. Group by Cluster o ™ e

Group by Vertex Attribute..,

G by C ted C t
[oup onnected Componen

(O Reset &Il [[5] Show Motifications

[ workbook Columns » I

.| Graph Elements =
Help

Show/Hide

l 1 Group by Cluster...

BA Group by Motif..,

|

1. Open the Group by cluster window: Analysis > Groups >
Group by Cluster...

P

Select Clauset-Newman-Moore.
Select Put all neighborless vertices into one group.

Click OK and wait.

Group Opticns...

el R
R R R W W

Take a look the Group Vertices and Group Edges
worksheets which have just been created. Further, group
related columns have been added to the Edges and Vertices
worksheets.

Document Actions

R & N[ & Q|| Zoom: B 100 (2] Scale:

6. Click Refresh Graph. Vertex colors and shapes have been
added automatically.

Group by Cluster w D B

Group the graph's vertices into clusters using this cluster algorithm:
2. (®) Clauset-Newman-Moore
() \wiakita-Tsurumi

() Girvan-Newman (slower, for small graphs only)

3 . Put all neighborless vertices into one group I
4

Cancel

Learn more about the Clauset-Newman-Moore clustering algorithm: A. Clauset, M. E. J. Newman, and C.
Moore (2004): Finding community structure in very large networks. In: Phys. Rev. E 70.

 Refresh Graph | i Harel-Koren Fast Mul  [E Lay Out Again ~ | ¥ Dynamic Filters

Group by Cluster

Group the graph's vertices into

clusters using an algorithm that

looks at how the vertices are |
connected to one ancther.,

The clusters are usually indicated by
wvertex color and shape when the

graph is refreshed. All the vertices

in one cluster might be blue disks,

for example.

The cluster infermation is stored in
the Greups and Group Vertices
workshests,

You can control how groups are
shown using NodeXL, Analysis,
Groups, Group Options.

% Graph Options

3 Autoscale v| (& ¢
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5. Calculate Metrics _ -
PTO Metrics to calculate and insert into the workbook:
Ovwerall graph metrics (count vertices, edges (by type), and more)
[ ] Vertex degres (undirected graphs only) Select All
H . . . ertex in-degree (directed graphs only)
1. Open the Graph Metrics window: Analysis > Graph 5] Verton ot dognee (direcies orapha only) Descloct Al
1 1 Vertex betweenness and closeness centralities
H H Metrlcs > Graph Metrlcs Vertex eigenvector centrality
Ab his T I
out this Tutoria
] Vertex PageRank Options...
2. Check the boxes as seen on the right. /] Vertex clustering cosficient
. ertex reciprocated vertex pair ratio (directed graphs only)
1. Getti ng Started . . . 2 . Edge reciprocation (directed graphs only)
q G metri
2. Data import 3. Click Calculate Metrics and wait. Ti:;pseriegcs
[] Paths
j- Zfeparidafa 4. Have alook at the newly created worksheet Overall ] Words and werd pairs
. . .y e (] Edge creation by shared content similarity
. crfuri R Metrics to analyze the composition of the network. ] Top fome
. Calculate metrics . Twitt h network top items [OLD: to be ed
T : - Also take a look at the Vertices and Groups Ewmﬂffj;‘fteﬁﬁw op tems [OLD: e be removed scor]
. lime series analysis .
_ y , worksheets where the metrics have been added.
7- Text/sentlment anaIVSIS Cwerall graph metrics (count vertices, edges (by type), and more) ~
8. Network Top Items T T suee || 7
5 import~ iy Refresh Graph S3Type Directed e @ I Graphetics ~ = C2impor | B Workbook Columns- @ Onine- The following overall metrics get inserted into the Overall Metrics worksheet:
9. Autofill columns - T I e e
10. Customize g raph T e e Graph Type Directed or undirected.
11. Save the network map - Emr— & S = 2 | Document Actions Vertices The number of vertices in the graph.
12. Automation i e e i nf :G“: L‘ \er‘;::”:m“"“ff;t“fa‘”&;:DY”""“‘"';S“,'S’ B s @ v Unigue Edges The number of edges that do not have duplicates.
4 Vertices 348 Edges With The number of edges that have duplicates.
X - Duplicates
. . 6 Unique Edges 621 L
L|terature/L|nks ! igf:fg’d"ge';”““"“t“ — Total Edges The number of edges in the graph. This is the sum
9
1[1) Number of Edge Types 4 About duplicate edges 3 . Cancel
12 Mentions 634
13 Retweet 247
14 Tweet 60
15 Replies to 24
16
17 Self-Loops 72
9 12 Reciprocated Vertex Pair Ratio 0.027190332
20 Reciprocated Edge Ratio 0.052941176
- ;; Connected Components 76
‘7 > Zi Single-Vertex Connected Componentsmponerlt 1;23 )
I 4 » | Overall Metrics | Edges | Vertices [l Gror .. (&
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6. Time Series Analysis

1. Open the Graph Metrics window: Analysis > Graph
Metrics > Graph Metrics

Deselect everything but Time Series.
Click on Options to open the Time Series window.

Select the options as seen on the right.

LA

Click OK and then Calculate Metrics to create the new
spreadsheet Time Series.

Social Network Analysis 2019-01-14.xisx - Excel

File  Home Inset  Pagelayout Formulas  Data  Review  View  Help  NodeXLPro O Tell me what you wantto do

@ 0 [ Graph Metrics ~ c&g 72 Import
1] =2 BjSubgraph Images ~ s 5 Export
Autofill Dynamic o Use Current.

Columns. forNew () Reset Al
Data Graph Visual

| Properties Analysis Options

72 import~ i Refresh Graph T3 Type | Directed

B workbook Columns ~ @ Online~

7] Graph el $ Donate
Help

Eishow N (@ About -

Show/Hide Help

5 Export - 3 Summary & Layout: Harel-Koren... +

7 Automate

8= Prepare Data ~

AL % S

A B € D E F G H | J K L M N o
|

Count of Relationship Date {UTC)

90
20
70
&0
50

30
20
10

ears v Months v RelationshipDate (UTC)  ~ e

Social Network Analysis from NodeXL Twitter Search Network

mTotal

2-1ul ‘ 30-Jul ‘ 7-Dec ‘urnsc | zsrnec‘ 4lan

ul Dec ‘

2018 ‘

=l

3 .| Group Edges | Time Series @ 4 :

Row Labels | - | Count of Relationship Date (UTC)
=2018

=Dec

1l
2-Jul
30-Jul

bWk RN

7-Dec

=

a5 Graph Metrics I

Metrics to calculate and insert into the workbook:

[] Overall graph metrics (count vertices, edges (by type), and more)
[7] Vertex degree (undirected graphs anly) Select All
[] Vertex in-degree (directed graphs only)

[] Vertex cut-degree (directed graphs only)

[7] Vertex betweenness and closeness centralities
[ Vertex eigenvector centrality

[] Vertex PageRank 3
[ Vertex clustering coefficient :
[] Vertex reciprocated vertex pair ratio (directed graphs only)
[7] Edge reciprocation (directed graphs only)

Time Series

—
2 . Time series

—mh
[ Werds and word pairs
["] Edge creation by shared

Build a time series for this column

[ Top items
[] Twitter search network tdp item)
[] Network top items

Helatic-nshi  Date (UTC) v|

Choose time slices

[ ]

4,

Options
Unigue edges by this column

12 Share 7 Comments

|Imported ] i
“| Document Actions X Add a slicer for
sy Refrech Graph | i Harel-Koren Fast Mul v
(LN SRR | - Add

[5.o ] o
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7. Text / Sentiment Analysis

NodeXL Pro is shipped with a skip word list as well as a
positive and a negative sentiment words list in English

a2 Graph Metrics

Metrics to calculate and insert into the workbook:

[] Overall graph metrics (count vertices, edges (by type), and mare]
[ Vertex degree (undirected graphs only)

[C] Wertex in-degree (directed araphs only)

[ Vertex out-degree (directed graphs only)

[ Vertex betweenness and closeness centralities

el

Select All

[ Vertex sigenvector centrality

[] Vertex PageRank 3
[ Wertex clustering coefficient *

[ Wertex reciprocated vertex pair ratio (directed graphs only)
[C] Edge reciprocation (directed graphs only)

language. These lists can be modified to your needs.

This feature counts the frequency of words and word
pairs in a text column. At the same time any word is
checked for occurence in one of the sentiment lists.

[] Group metrics
[] Time series

[ Network top items

|| Paths
2 . \wlords and word pairs
[ Top items

[ Twitter search network top items [OLD: to be removed soon]

Word and Word Pair Metrics

Court words and word pairs in this column

1. Open the Graph Metrics window: Analysis > Graph

Metrics > Graph Metrics 4,

@ On the Edges workshest
Tweset -

2. Deselect everything but Words and Word Pairs.

3. Click on Options to open the Word and Word Pair
Metrics window.

4. Choose column Tweet.

5. Optional: Enter your own list of keywords into List 3.

6. Click OK and then Calculate Metrics.

7. Take alook at the two new spreadsheets Words and

Word Pairs that have just been created. Further,
sentiment related columns have been added to the
Edges and Vertices spreadsheets.

) Un the Vertices worksheet

ount by group
Count by
Skip wards and waord pairs that occur only once

Skip these words:

012345678 9aa aable about across after »
aint all almost also am among an and any are
arent as at avec b be because been but by ¢
can can't cannot could could've couldnt d de
des did didn't do does doesnt dont e either el
elle else ever every f for from g get got h had has
hasnt have he he'd hell he's her hers him his
how how'd how1l how's however http https | i'd i1l
imivefililinintoisisntittsisjjejustkilalas -
(Separate with spaces, commas or returns)

About Sentiment

m

Sertiment Analysis
Lists of Sentiment Words
List1: Posttive
a+ abound abounds abundance abundant -

accessable accessible acclaim acclaimed
acclamation accolade accolades accommodative
accomodative accomplish accomplished

(Separate with spaces, commas or returns)

List 2: Negative

2faced 2aces abnomal abolish abominable -
abominably abominate abomination abort aborted
aborts abrade abrasive abrupt abruptly abscond
absence abzent-minded absentee absurd

(Separate with spaces, commas or returns)

List 3: (Add your own word list)

5.

[Separate with spaces, commas or returns)

Cancel

6.k ]|

)
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1.

at! Graph Metrics

8. Network Top Items

This feature summarizes the top contents of the network data by
collecting the most frequently occuring URLs, domains, hashtags,
words and word pairs from the Edges worksheet.

1.

Open the Graph Metrics window: Analysis > Graph Metrics >
Graph Metrics

Deselect everything but Network Top Items.
Click on Options to open the Network Top Items window.

Select Tweet to collect top words and word pairs from the
Edges worksheet).

Click on Add... to open the window below.

Select the column URLs in Tweet, choose the number of items
to get and set the column delimiter to Space. Click OK.

Network Top Items >
Worksheet: Edges
Column containing the items: LIHLs in Twest ~
6. Mumber of ltems to get: 10 =

Column delimiter:
Cance

Metrics to calculate and insert into the workbook:

[] Owerall graph metrics (count vertices, edges (by type), and more)

[] Vertex degree (undirected graphs only) Select All
[] Vertex in-degree [directed graphs anly)
[] Vertex out-degree (directed graphs anly) Deselect All

[] Vertex betweenness and closeness centralities

[] Vertex eigenvector centrality

[] Vertex PageRank 3 Options...
[] Vertex clustering coefficient *

[[] Vertex reciprocated vertex pair ratio (directed graphs only)
[] Edge reciprocation (directed graphs only)

[] Group metrics

[] Time series

[] Paths

[] words and word pairs

[] Edge creation by shared content similarity

] Topitems
: —_— 2 2 oy = . K} L }
2
Metwork Top ltems *

Add one or more sets of network top items to get from the workbook. The network top
items get inserted into a new “Network Top ltems™ workshest.

5 Add
[] Add Top Tweeters, Top Mentioned and Top Replied-To
Lze thiz column fortoE words and word pairs
{® On the Edges workshest
[Tweet v]
(") On the vertices workshest
Cance
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8. Network Top Items

7.

Repeat step six from the previous page for columns Domains in
Tweet and Hashtags in Tweet.

When the Network Top Items window looks like the one on the right,
click OK and then Calculate Metrics. This step may take a few

m

Have a look at the new worksheet Network Top items.

inutes.

Network Top [tems

Add one or more sets of network top items to get from the workbook. The network top
items get inserted into a new “Network Top ltems™ worksheet.

Top URLs in Twest

TBE Domaing in Tweet Add...

Edit...

Delete

Add Top Tweeters, Top Mentioned and Top Replied-To

Use thiz column for top words and word pairs
(®) On the Edges workshest
|Tweet ~

(O On the vertices workshest

Table Tools Social Network Analysis 2019-01-14.xlsx - Excel

39

Ol Top Words in Tweet in Entire Graph [ Entire Graphg Top Words in Tweetin G1 | G1 Count g Top Words in Tweetin G2 |3

4
42
43
44
45
16
47
48
49
50

Words in Sentiment List#1: Positive
Words in Sentiment List#2: Negative
Words in Sentiment List#3: (Add your ¢
Non-categorized Words

Total Words

gt

social

network

analysis

nodexl

173 gt
61 social
0 mikequindazzi

11260 network
11494 analysis

746 nodexl

482 bigdata

389 process

369 investigating

PEP

Header Row  [] First Column
[ Last Column
o Banded Rows [] Banded Columns

L] Total Rowr

Table Style Options Table Styles

File Home  Insert  Pagelayout  Formulas  Data  Review  View  Help
Table Name: =) summarize with PivotTable
NetworkToplt REmquDUpI\(atEs ’5%‘? @ D LE'
‘@ Resize Table | (= Convert to Range ‘;.S:; . Reﬁm s
Properties Tools External Table Data

AL - Fe || Top URLs in Tweet in Entire Graph

A B C
xll Top Hashtags in Tweet in Entire Grapj| Entire Graphg Top Hashtags in Tweet in G1J
28 bigdata 29 digitalmarketing
29 |dataviz 29 iot
30 |digitalmarketing 27 bigdata
31 liot 27 dataanalytics
32 | dataanalytics 27 dataviz
33 |datascience 25 datascience
34 influencer 25 influencer
35 |infographic 25 infographic
36 Flazd)_adey! 22 ai
37 advancedtraining 10 deeplear
38

4

... | Group Vertices | Group Edges | Ti

Design £ Tell me what you want to do

Filter Button

Document Actions T %

G1 Count g Top Hashtags in Tweet in GZpg G2

27 caqdas iz Refresh Graph | £5% Harel-Koren Fast Mul ~ ] Lay Out Again = | " Dynamic Fiters ) Graph Options
27 nvivo & N, N | @ -q| ;--IJ‘ Zoom: I 100 2| Scale: W00 2 avtoscale v| 3 @
27 plus A
.
27 cyberwarfare
27 infosec

25 research

25 edtech

25 tuberculosis
5 investigation
4 drugresistant

742 network
267 social
152 analysis
137 nvivo
13612

136 plus

133 windows

132 analyst
132 data
132 job

~~ |
Sery Network Top ltems | )
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9. Autofill Columns

Based on the previous calculations, we will now start
with the visualization. The Autofill Columns feature
helps to fill a number of columns with a few clicks.

1. Go to Visual Properties > Autofill columns to open
the Autofill Columns window seen on the right.

2. Choose source columns and set the options for
Edges, Vertices and Groups as shown on the next
three pages.

Autofill Celumns

Edges  Vertices Groups

‘when Autefill is clicked, fill | ...using the values in these
in these workshest source columns, if the

columns... columns exist

Edge Color

Edge width

Edge Style

Edge Opacity

Edage Visibility

Edge Label

Clear All Worksheet Columns Mow
Reset All Autofill Settings

Autofill

W ||| ][] ][]

Options

Close
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Edge Coler Options *

The source column’s values are:

9. Autofill Columns: Edges m—

Autofill Columns

Edges Verices Groups

‘When Autofill is clicked, fill
in these worksheet
columns...

Edge Color
Edge Width
Edge Style
Edge Opacity
Edge Visibility

Edge Label

...using the values in these
source columns, if the
columns exist

| Edge Weight

|Edge Weight e |
| v
|Edge Weight ~ |
| v
| v

Clear All Worksheet Columns Now

Reset All Autcfill Settings

Map this source column number: Map this source column number:
(®) The smallest number in the column (®) The largest number in the column
O o O
bod To this color: To this color:

. E‘ <- Swap Colors -> . E

And map the in-between source column numbers to the in-between colors:

Ignore outliers [ ] Use a loganthmic mapping  \What are these?

™S
» Cance
™S
Edge Width Options *
™S
o . )
Map this source column number: Map this source column number:
bl (®) The smallest number in the column (®) The largest number in the column
o0 G o
To this edge width: To this edge width:
30 = < Swap Widths -> 10.0 =
Ignore outliers \/hat are these?
[] Use a logarithmic mapping Cancel
Map this source column number: Map this source column number:
cl (®) The smallest number in the column (®) The largest number in the column
ose
O o C (o
To this edge opacity: To this edge opacity:
400 o <- Swap Opacities -» 200 $

Ignore outliers \ihat are these?

[] Use & legarithmic mapping Cancel
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Autofill Columns

Edges Verices Groups

when Autofill is clicked, fill

in these workshest
columns...

Wertex Color
Wertex Shape
Wertex Size:
Vertex Opacity
Vertex Visibility
Wertex Label

. Fill Colar
Wertex Label Position
Vertex Tooltip
Vertex Layout Order
Wertex X
Wertex Y
Wertex Polar R

Vertex Polar Angle

...using the values in these

source columns, if the
columns exist

|Betweenness Centralty

|‘u"ertex

|Betweenness Centraltty

Clear &ll ‘Worksheet Columns Now

Reset All Autofill Settings

Options

([ (] ]| ]A](]]]]|]]]]]]]]]]®

Close

9. Autofill Columns: Vertices

Map thiz source column number:

(®) The smallest number in the column

O (o

To this vertex size:

100.0 =

Ignore outliers

< Swap Sizes >

\what are these?

[ Use a logarithmic mapping

P> | Vertex Layout Order Options

Map this source column number:

(®) The smallest number in the column

|0

To this vertex layout order:

1.0 =

-

[ Ignore cutliers

<~ Swap Orders -»

Wwhat are these?

[] Use a logarithmic mapping

Map this source column number:

(®) The largest number in the column

(@nl

To this vertex size:

1.0000 =

Cancel

Map this source column number:

(®) The largest number in the column

(@R

To this vertex layout order:

55990 2

hd

Cancel
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Autofill Celumns X
About this Tutorial s [ Voo | Groues 3. When all options are set, click Autofill.
Wwhen Autofill is clicked, fill | ...using the values in these . . . .
1. Getting Started in hese worhee soutce columns i he Options 4. Wait. This step may take up to a few minutes. The graph will
2. Data import | | automatically refresh.
Group Collapsed? | e
3. Prepare data . T womr o <] > Document Actions -
4. Group by Cluster o Refresh Graph | $#: Harel-Koren Fast Mul v £ Lay Out Again v | 7 Dynamic Filters 33 Graph Options
5. Calculate metrics AR /S S| @] e '. . .1.00.' =3 =R
. . . *
6. Time series analysis « Ve
7. Text/sentiment analysis e
8. Network Top Items S
9. Autofill columns i,
10. Customize graph Group Label Options % E .
11 save the network map [7] Prepend the label with the group name "
12. Automation -
Literature/Links
Clear All Worksheet Columns Now
Reset All Autofill Settings 3. [ Auwfl [} Close
17 ' .
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10. Customize Graph: Layout Options

. Open the Layout Options window: Graph > Layout > Layout Options

. Set the Layout style to: Lay out each of the graph‘s groups in ist own box.

1
2
3. Set the Box layout algorithm to: Treemap.
4.  Click OK and then Lay Out Again.

Layout Options
Margin: 5 =

Layout style

DOCU ment ACtionS 0 LEuttheentiregraph in the entire graph pane (typical

4 Refresh Graph {%E Harel-Koren Fast Mul v £ Lay Out Again ~

2 J (®) Lay out each of the graph’s groups in its own box

= Fruchterman-Reingeld
NN,k | ® @ g Sca —
~  Harel-Koren Fast Multiscale 3 o Box layout algarithm: Treemap -
Circle \width of the box cutlines: |1 =
Spiral Intergroup edges: Show -
Horizental Sine Wave Use the Grid layout for groups that don't have
Vertical Sine Wave E many edges
Grid E
0 Lay out the graph’s smaller connected components in
Folar bowes at the bottom of the graph pane
e
Polar Absolute = Maximum size of the connected 3 S| e
[ ] . compenents to lay out in boxes: =
-5 Sugiyama
e 5 =
Random B size: 1 =
L Path L t .
g ayou 7 Fruchterman-Reingold layout
Mone = Strength of the repulsive force 10 -
o® between vertices: . Z
- 1 Layout Options... i
. lterations per layout: 10 =
- _— i r LT

Reset All Cancel

Document Actions v X%
y Refresh Graph | 8 Harel-Ko | ¥ DynamicFilters 3 Graph Options
R N R ‘ ® Q ‘ J‘ Zoof o 0 20 2] Autoscale v‘ @ 9
. . . . :
e« T 2 « 2 T % . « X " network sBcial
L . ® ° o | o L] e , 2nalysis janina
L] 7 o AL/ = Jul=i wd network nodext—® smckaymsmith
L] . 2 <ayl
o\ A mtroductlg::';scg network = analysis Lal &DJ:fxm o Ojddiana e
- P 2 = Cpaigall ~ ®witter wherein
L = = . =" -2 - .imroducedi
. L] 1
e 4 e o 8 * digita
v R x -
firstfree  larkin social fidgway_ctr u nodexlm  ocamp
advancedtrain.., network gspia mynetwork uk understa.;
i alert 2019 analysjs ¢ Pittucis L based igent 1
K; igdpta pro ‘bibliometrics® brown wsj _ thrilled % expert = forms

[ ] : i
social network  sounds.. | @pnounce. g~ ava||al;|e_. .!nodi\tle_.
analysis's  — ®g o diar sus nework® sna_ “second

2 he join moreirickhess.. social afficaatl®

. . itative cat_beltall 1

moginic = scal . mefousi_ mesng .ty nebuatk publcau.

attribfites ®  netwrk g Mathowie - L VSIS post-

° . analysis offer M esearch , o  sclence hr brigf
L] e | = .sbased mobile 2TV here® social  explanat..

LI PN phjone- .”e"f‘—'_. m Hhiipstco * interesti.. social..

. N social hetwork _ Tussian 7 wo=ena goals added| =

Ve o o 0 @ analysis pig dnilitary mery T really.. reseu.. 4

edudation

cattle buffalo el 17 technol..

o o] d o e 1 movement history | _y; ]
eI e ®orvice, ® mbigdatay
network social analysis nvivo <osial

* data
L .
thepeer] via... ° . miss1 W =
% [ - *
12 plus windows analyst data | a2 new post caseunserg "EUST gpaysis evide.findin. mgre S c

analy.. hére
netwo...

Wsessi.. latest..
7pm 8. ~amp

job today evidence istresearch  pernie  print. new.. sugh..
¢ e e e 8 e blog o Sofial  mtracey bdok & det.
metaevidence  network - waell early ~* . soc.cyb
s e introduces..  @Nalysis..= financed.. bird.. e =" nét.thre..
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10. Customize Graph: Add Images to Vertices

1. Open the Graph Options window.

2. Goto page Vertices and set the
Vertex Shape to Image.

3.  Click OK.

Document Actions

iy Refresh Graph ‘ {%3‘ Harel-Koren Fast Mul ~ £ Lay Out Again v| ¥ Dynamic Filters| 22 Graph Options

1.

Open the Group Options window: Analysis >
Groups > Group Options

Set the option: The shapes specified in the Shape
column on the Vertices worksheet.

Click OK.
Click Refresh Graph.

3.5 | oo

NN, R | & Q | i | Zoom: 100 2| scale: I 20 Autoscale | ()
- - Document Ac‘lions A
Harel-Koren Fast Mul + [E] Lay Out Again | 7 Dynamic Fiters 5 Graph Options
i% Graph Options ® | @ | zoom: @ 0] seae B 2 [ Avtoscale +| @ 7
B a 2 % 1 a 52 s G5! network
Fdges Vertices Other B =t = g g Social ana\yms
- =5 1G4 LTS network nodexi;, janina
4 L Group Options e 1G3 mtrvodut;l:\oar; :)Sc:lal nelwcriy analysis u,d‘ ps J.:\ —= mckaymsmnhq
Color: . i = ¢4 = = aaigall & = Ojdadana- g
/ " - B |
Shape mage [ Skip groups - don't show them in the Graph Pane L = = Tom 3 nql::fi:i:?::iem
e o tr .
- — e e T = 17. 3
Size (simple ([:jlirie What colors should be used for the groups' verices? L GB: firstfree G120 \arkilg' SGi6: - Gild- nodex! €G17-Bc
shapes): Sphers e advancedtrain..  social  Hdgway cte)= & network uk,, ~ amp
o (®) The colors specified in the Vertex Coler column on the Groups Rodexig, 5 1o 2019 r@twork gspia e -5 based “Fundefstag
Size (images) Sgﬁldarsequare worksheset. (The Color column on the Vertices worksheset is ignored.) HVSS@%IH% biblidetrics o analysis pittffeis W = expert @ current
’ 1 thrilled,. - avaMabIe forms...
Eloaligo[?igmond () The colors specified in the Color column on the Vertices worksheet. Tocial netwogk brown WS | %:g Go5 & “G27-enal @0 =
Triangle (The Vertex Color column on the Groups worksheet is ignored.) L m @!3 G20: netork Bocill secoﬁd !
i Solid Triangl qNOI’kShOE dkir_sus .rickhess... "
Opacite, H G mferenc% cat_belta,. join morei netwosk africaatl..
Brecl ) demographics q”f‘ga‘gve mefousl. mesiing. ' = analycls. publicgu..
What shapes should be used for the groups’ vertices? G aﬂrlbute; o Q o 8" 0co3 n B 628  G29:pr
OnN . - based mob\leg anerlwslrsk Bresearcln G30~ science brief
(C) The shapes specified in the Vertex Shape column on the Groups . & o Phone. g&y { Hhere - ol ex‘planat..
@® Drop shadaw (slow) worksheet. (The Shape column on the Vertices workshest is ignored.) = Stusdh =
o E G8: socidl ‘g‘w‘llat. g n_! lhttps tﬁ:!! G:A G48: C%S
Gl I ‘whdth: 3.0 2 - - - - ilitary men a. o
v (sl I T 5 (@) The shapes specified in the Shape column on the Vertices workshest. o B A E B "‘T“"{Ork g edugtlon a8 ?7 Goal | goals... adﬂe
The Vertex Shape column on the Groups worksheet is ignored. analysis pig
Selected vertices : i Pe ° g oo E) R E B catle buffaio = NSO | bigdata technol.. Gus: GH7: G§6 dG;":
. @2: network sogial analysis ~£Movament, SEEerc g miss1 GB'B:l analy., here..| =
Color ] GB4: GB89
You can also lay out each group in its own box. Go to NodeXL, Graph, Layout, nvivo 12 plus windows ana\ysl G7: meta nevis G“ cass .7;?_m 8. amp  G&2: GHl: | &re <odial..
\when a vertex is clicked, select its Layout Options. = =987k posttoday @ Unserist .= G19:  analysis..evide..fingin... =
M incident edges [ SE-B"B1- B BN sevidence biog  fesearch = befhie g " Gd0: G87: Ga8
ok Cancel metaevidence, ~ social Mitracey = ‘aazs G43: book ™ det.
6 . ancel | B introguces... = network. L wel.. B early.. B nét.sde.cyb..
Reset All - -
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10. Customize Graph: Label Options

1. Open the Graph Options window above the graph pane. o
2.  Go to page Other and click on Labels to open the Label '

Options Window.

3.  Customize the position, font and size of vertex and group

box labels.
4. Click OK to close the Label Options window.
5. Then click OK to close the graph options.

78 Graph Options *

Edges Verices Other

D oc Background
X Color: I:‘ i
o Re 1% Graph Options .
. B =
N Image: | rowse 20 = Autoscale v | (8

2 . Labels ..

Automatically refresh the graph after
setting a visual property in the Ribbon
or autofilling columns

Luis Font... Menu...

Reset All

5 Corl
:

Label Options x
Edge labels Vertex labels Group box labels
Font 3 . Font 3 o Font
[] Truncate labels longer than ] Truncate [abels longer than Text coler; .

\Wrap text

Tetcoer. [l 7]

Posiion: | Top Left v

Narrow Bax ‘wide Box
Label annatations

Position: | Battom Center v

Label shapes

Fiteoior: || [v]

4 Cancel
c

Document Actions R

i Refresh Graph | £ Harel-Koren Fast Mul = [E] Lay Out Again | 7 Dynamic Filters %) Graph Options

h N, N ‘ @ q| -g‘ Zoom: | 0 & Scale - 20 2] Actoscale -‘ a v

G1: gt soci mlkeql.@d.ﬂzw network  G3: intraduction 500|a# network analysis |G4: }hﬂnetw&k nodéxl analysis (#G5: n&mqr@spmal
analysis x| bigdata piotess ,..#..‘ - %] _,n.p.l u_,uJI Run Jal a.IyS\s Janina D
mvestlgalmg Eu es O ,._E,;g;. kel _“E rmckaymsmith ™

p_El.’,.m

@dadana twitter
hereln@'oduceg
gital

= =~ .
- i
] e z
e e T B =
@ G6.fistiBe 1G12 lakin _BGIE G15 G;,4 o, - qﬂ? ucEi;p
e advancedtraining |social network - ridgway_ctr = - 8 ctwork Uk wunderstand

..w,.la.based expert ]curre forms
vailable run Smod
- aining events [@ok heyohti |

= lert 2019 ana\y5|5 bEewn  gspig, pittticis =
" |bt|omemcs social wsj gounds thrilled ..:E..
= nemnrkana\ysws schcol copim  — announge [R y
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11. Save the Network Map as Image

1. To open the Image Options window, right-click in the graph window, then select

Image Options...

2.  Customize the options and click OK.

3. Right-click in the graph window and then select Save Image...
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‘0| 48 Graph Options... 1'?3241 “.:'T‘!é..._. =
X - N7 ~technolog...]
=2 Copylmageto Clipboard Strg+C S—
_|H Save Image to File 4 Image Options...
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= e A e nf_] Save an image of the graph t

Congratulations! You have successfully analyzed and visualized Twitter network data.

Image Options *
\when saving an image to a file, make the image this size:

(O The size of the graph pane:

\idth: 942 units
Height: 692 units
(® This size:

Width: (4096 units [] Preserve aspect ratio

for best fidelity

Ak 4k

Height: 3072 units

[] Include a header:

[ Include a footer:

Header/Footer Font...

2. Cancel

Wwhat are the units?
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'_',Impu:urt' W Show Graph = Typer Undirected - :Lg Graph Metrics -~ o liapas - Workbook Colurans =
._r' Export ~ z Summary S Layout: Fruchterma.. - —— I @Iiubgraphlmage 5'U _IC_ ; -' Graph Elements -

1. Gettlng Started B+ Prepare Dat vl.@, Automate CDLIIutD"nIns H+ Groups ~ ?czr;;in Reset All ||=|:|Sh|:|w Motifications
2. Data import Data Graph Visual Properties Analysis Options Show/Hide
3. Prepare data

4. Group by cluster

5. Calculate metrics Automate X You can automate all previous steps with the Automation feature:

6. Time series analysis Flun these fasie: . .

) Y . [ Find and import missing twee's 1.  Open the Automation window: Graph > Automate.
7. Text/sentiment analysis Select Al
| Group by cluster
8. Network Top Items o Croeh e Desclest Al 2 Set the Options... for each task.
9. Autofill columns L] Subaraph images
[~] Show graph N 2. . .
10. CUStomlze graph g:\::m;;ml%f:a new file if it has never been sav 3. CIle Run and Walt-
Export graph to NodeXL Graph Gallery . . . .
11, Save the network map OEoorsshioonal 4.  Click Options > Export to save your customized Data Recipe.
12- Automatlon [] Export graph to Polinode
(®) On this workbook
thel’atu I"e/LInkS ODn every ModeXL workbook in this folder: .
Learn more about automating NodeXL Pro:
(Excludes open workbooks)
NodeXL Pro Tutorial (pdf): How to automate NodeXL Pro
3. Run Cancel . .
* https://www.smrfoundation.org/nodexl/tutorials
) NodeXL Pro Video Tutorial on Automation

e https://www.youtube.com/watch?v=mjAq8eA7uOM
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Links and Literature

Useful Links

Social Media Research Foundation: http://www.smrfoundation.org/

NodeXL Graph Gallery: https://nodexlgraphgallery.org/

Video: Marc Smith | Network Mapping the Ecosystem: https://www.youtube.com/watch?v=kDiG|-2m868

Viedo: How to Automate NodeXL Pro: https://www.youtube.com/watch?v=mjAgq8eA7uOM

Twittter search operators: https://developer.twitter.com/en/docs/tweets/rules-and-filtering/overview/standard-operators

Literature

Derek Hansen, Ben Shneiderman and Marc Smith (2009): Analyzing Social Media Networks with NodeXL:
https://www.elsevier.com/books/analyzing-social-media-networks-with-nodexl/hansen/978-0-12-382229-1

Eduarda Mendes Rodrigues, Natasa Milic-Frayling, Marc Smith, Ben Shneiderman, Derek Hansen (2011): Group-in-a-box Layout for Multi-
faceted Analysis of Communities. In: IEEE Third International Conference on Social Computing, October 9-11, 2011. Boston, MA:
https://www.cs.umd.edu/hcil/trs/2011-24/2011-24.pdf

Marc A. Smith, Lee Rainie, Ben Shneiderman and Itai Himelboim (2014): Mapping Twitter Topic Networks: From Polarized Crowds to
Community Clusters. PEW Research Report: https://www.pewinternet.org/2014/02/20/mapping-twitter-topic-networks-from-polarized-
crowds-to-community-clusters/

Itai Himelboim, Marc A. Smith, Lee Rainie, Ben Shneiderman and Camila Espina: Classifying Twitter Topic-Networks Using Social Network
Analysis. In: Social Media + Society (January-March 2017: 1 —13). https://journals.sagepub.com/doi/full/10.1177/2056305117691545

Borgatti, Stephen P. (2006): Identifying sets of key players in a social network. In: Comput Math Organiz Theor (2006) 12: 21-34

Aaron Clauset, M. E. J. Newman, and Cristopher Moore (2004): Finding community structure in very large networks. In: Phys. Rev. E 70.
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