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Overview

* Introduction to Temporal Analysis
— Burst Detection
— Slice Time by Table
— Temporal Bar Graph

e Burst Detection Workflow

e Evolving Co-Authorship Network Workflow




Introduction to Temporal Analysis

Science evolves over time

Temporal analysis seeks to study this evolution by examining patterns,
trends, seasonality, outliers, and bursts of activity

Time series data can be thought of as either discrete or continuous

Many scholarly datasets can be understood as a discrete time series
with events or observations (publications etc.) that happen at
regularly spaced intervals (journal publication cycles etc.)

Introduction to Temporal Analysis

Demonstrate and discuss the utility of Kleinberg's burst detection
algorithm as implemented in Sci2

Design evolving network visualizations using Sci2




Temporal Analysis: Burst Detection

e Sci2 uses an implementation of Kleinberg’s burst detection algorithm
(Kleinberg 2002) to study bursts in usage of words in scholarly data

e Algorithm does not calculate the frequency of individual words

e Algorithm uses probabilistic model to determine the rate at which use
of a word increases or decreases, identifying bursts in usage of a word

Kleinberg, J. (2002). Bursty and Hierarchical Structure in Streams. Proceedings from the Eighth ACM SIGKDD
International Conference on Knowledge Discovery and Data Mining, Edmonton, Canada: ACM.

Temporal Analysis: Slice Table by
Time

* Divides a table into new tables based on date/time column

e The column for date should have a single value for each row
of data

* The output of this algorithm is separate tables so longitudinal
analysis will require working with separate files, networks can
be extracted from each of these tables to show evolution of a
network over time

e The Slice Table by Time algorithm uses the Joda Time library
extensively




Temporal Analysis: Temporal Bar
Graph

Visualizes numeric data over time
* It accepts a CSV file as input, including NSF grant data

e Start and end dates for each record are necessary to use the temporal bar
graph visualization algorithm

* The output of the visualization consists of labeled horizontal bars that
correspond to records in the original dataset.

Temporal Analysis: Burst Detection

For this workflow we will be using the AlessandroVespignani.isi file,
which is available from 2.5 Sample Datasets
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Temporal Analysis: Burst Detection

File Data Preparation [Preprocessing | Anabysin  Modeling  Visusluation R Help
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Temporal Analysis: Burst Detection

Gamma — the higher this value, the smaller the list of generated bursts.

Density Scaling — determines how much “more bursty” each level is beyond the
previous one.

Bursting states — determines how many bursting states there will be, beyond the non-
bursting states.

Date Column — name of the column in the original data with date/time when
events/topics happen.

Date Format — specifies how the date column will be interpreted.
Burst Length Unit — specifies how to divide the date range into burstable units.
Burst Length — specifies the number of burstable units per burstable period.

Text Column — the name of the column with values (delimiter and tokens) to be
computed for bursting results.

Text Separator — delimits the tokens in the text column.
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& Console 01 || it Dats Manages

Burst Lengthe 1 B 151 Data: Ci\Usersdapolley Deskas
Ignore Input With Empty Ted: true £ 101 Unique IS Records
Density Scaling: 2.0 [7] with nermalized Tl
Decument Column: N document column. [ Burst detecticn analys:

Date For ¥y
| Test Colume Tate

A B c D £ 3

1 word Level Weight Length  Start End

2 free 1 3.232962 3 2002 2004 Right-click on Burst

3 |critic 1 431613 6 1993 1998 detection analvsis

4 complex 1 3.538345 6 2001 e y

5 transform 1 4.492169 6 1990 1995 (Publication Year, Title):

iy sandpll 3| 2050630 S].__29%el 2000 maximum burst level 1 in the

7 approach 1 3.381684 4 1994 1997 .

8 self 1 3.764748 6 1993 1998 data manager and view the

9 fractal 1 3.767573 8 1930 lgg?Fd flle |n the Spreadsheet

10 network 1 12.33559 5 2002 .

11 renorm 1 3.560887 5 1994 1998 Comeie program of your choice
fr—

12 fix 1 3.840594 6 1990 1995 =

13 absorb 1 3.049794 3 1998 2000
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Temporal Analysis: Burst Detection

Add the End date of 2006 to those records missing and End date

A B C D E F A B c D E F
1 Word Level Weight Length Start End 1 ‘Word Level Weight Length Start End
2 free 1 3.232962 3 2002 2004 2 free 1 3.232962 3 2002 2004
3 critic 1 431613 6 1993 1998 3 critic 1 4.31613 6 1953 1998
4 complex 1 3.538345 6 2001 4 complex 1 3.538345 6 2001 2006
5 transform 1 4.492169 6 1550 1955 5 |transform 1 4.452169 6 1950 1955
6 sandpil 1 4.650639 3 1998 2000 # 6 sandpil 1 4.650639 3 1998 2000
7 approach 1 3.381684 4 1994 1957 7 approach 1 3.381684 4 1994 1997
8 self 1 3.764748 6 1993 1998 8 |self 1 3.764748 6 1993 1998
9 fractal 1 3.767573 8 1990 1997 9 fractal 1 3.767573 8 1530 1957
10 network 1 12.33559 5 2002 10 | network 1 12.33559 5 2002 2006
11 renorm 1 3.560887 5 1934 1998 11 renorm 1 3.560887 5 1994 1998
12 fix 1 3.840594 6 1350 1955 12 (fix 1 3.840594 6 1950 1995
13 absorb 1 3.049794 3 1998 2000 13 absorb 1 3.049734 3 1998 2000

Save the file as a .CSV file and load it back into Sci2,

selecting the Standard CSV format

13

Temporal Analysis: Burst Detection
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Temporal Analysis: Burst Detection

Right-click on the visualized with Temporal Bar Graph file in the Data

Manager and save the PostScript file to your desired location

= O || it Data Manager
| [-' IS Data: C:\Users\dapolley\Desktop\Ales

e — =]
¥ Save I & ] 101 Unique ISI Records

+ [T with normalized Title
-

| Burst detection analysis (Publ

e r—' CSV file: C:\Users\dapolley\AppDataiLoc
bix I visualized with Temporal Bar Graph

Pick the Output Data Type Details [T bar sizes

Posscrpt " Jgeen . .

Raster Image filetet/ps -> file-ext:ps

i out_data:

file-ext:ps
in_data:
filetext/ps
conversion:
lossless

| Select || Cancel |

If you do not have a program to convert PostScript files look here.

Temporal Analysis: Burst Detection

Temporal Visualization

{Alessandro Vespignani Word Burst in 151 Publication Titkes 1990-2008)
Oclober 11, 2012 | 10:58 AM EDT
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Legend Area - 1 How To Read This Map

Area size: Weight O This temporal bar graph visuakzation represents each record as a horzontal
Minimum = 3 = — bar with a specific start and end date and a text label on its left side. The area
Maximum=12 o of each bar encodes a numerical attribute value, e.g., total amount of funding

Text label: Word — Bars may be colored to present categorical attribute values of records
Year(s)




Temporal Analysis: Evolving Co-
Authorship Network

For this analysis we will be studying the evolution of Alessandro Vespignani’s co-authorship network over time.
We will see his network of collaborators grow from 1990 to 2006, giving us a sense of how his scholarly output

has grown.

File > Load >

AlessandroVespignani.isi

B Conmole F1i1 Ciata Manages
Webcome to the Science of 'A e Tool (Scil). o | a [T 52 Dtee Co\Uines dpoliey Deskad
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& console

Science homepage (htt
anulyies, have queihon

Primuary investigatars ar

Please cite a3 follows:

Select Preprocessing >

Temporal > Slice Table by IDx eming 101 reco
Time and choose the i
parameters shown at the

right.

& Load

Indiana University, the I

Gereral
Temporal
Geospatial
Topical
Networks

Biberstine, Thomas G Serilthy, Dawad WL Coe. Wi

ihtpfc )
b froom theletinch Workbionch Yool (httpef frows retduechi) Slice a table into groups of rows by time.

Algarithm Name

Temporal Analysis: Evolving Co-
Authorship Network

File Duta Preparation | Preprocesting | Analysis  Modelng  Vaualzation R Help

bl 1 dlil Data Manager

' Shice Table by Time e i e | TTTTe——— Ax
__,_,_,___,,_,._hs Q715303, and the James 5. McDonnell Foundation. See the Science of [ 51 Diatae o\ lhparticlapolie\ DecktopAles

* and Please visit v, php if you need help with your [} 108 Unique IS1 Records

» e to wuggest enhancements and new festures.

’ <k SciTech Stegies | | Slice Table by Time S|

Tech Strategies hatpe}|  Date/Time Column | Publication Year - |
Date/Time Format  yyyy

Slice Into Years -

How Many? 5
! From Time 1950
To Time 2006

Date Time % Complete

¥| Cumulative?
107222002 10:16:48 AM

[o][0][e] @] [0 [0 [¢]

| Align With Calendar

Week Starts On -Sundny

18




Authorship Network

B Console

Losded: C:\U fiDesktop Vespignani.isi

Now that the algorithm has

ice« Table « by« Th

File DataPreparstion Preprocessing Anshysis Modeling Visualzabon R Help

CRIGI SAE TRCeN S TS DOl POl (o TEITITE GOpRCEIe STc S T T

Wirote log to C:\Users\ dapoliey\ AppData Local Temp) iiduplic steremoverlcg 67060337350 2845148 bt

1 i1 Data Manager
[T 151 Data: C:\Users!\ dapoliey Desktop) AlessandroVespigran.isi
[T 101 Unique 15! Records

s TeeTan

[T slice from beginning of 1990 to end of 2001 (65 records)
[77] slice from beginning of 1990 to end of 1996 (26 records)
{77 stice from beginning of 1990 1o end of 1991 { recards}

[T siice from beginning of 1990 ta end of 2006 (101 records)

Temporal Analysis: Evolving Co-

been run, you will notice the
original data set has been
divided into four tables that

cumulatively display the
evolution of this data.

Remave From Lint Remeve completed sutomatically | Remove all comy

i1i! Data Manager

4 F- ISI Data: C:\Users\dapolley\Desktop\AlessandroVespignani.isi
4 [ 101 Unique ISI Records
7] slice from beginning of 1990 to end of 2006 (101 records)

lice from beginning of 1990 to end of 2001 (65 records)
{7 slice from beginning of 1990 to end of 1996 (26 records)

= |

£1] slice from beginning of 1990 to end of 1991 (4 records)

! Algorithn Name Date Time % Complete
=1 Slece Table by Time 1041272012 10318 AN
B Load.. 10/12/2012 101648 AM | —
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Select the first table and run Data

Preparation > Extract Co-Author Network

Then set the file format to isi

Preparation | Preprocessing  Analysis Modeling  Visualzation R Help
B¢  RemovelSl Duphcate Records
Remove Rows with Mutitodinous Fields. RS P77 19 Data: C:\Users)dapoliey’\ Desktop\ AlessandroVespignan.is
Wio Extract Directed Network BOZEA5148 00t # [T 101 Unique IS Records
Los ey i [T slice from beginning of 1990 to end of 2006 (101 records)
ey e E7Y slice from beginning of 1990 to end of 2001 (85 records)
5-:: Extract Paper Citation Network [T stice from beginning of 1990 to end of 1996 (26 records)
a| Extract Author Paper Network [T slice from beginning of 1990 to end of 1991 4 records)
Doci
Extract Co-Occusrence Network
Inpu  Extract Word Co-Occurrence Network
TaT -
Sice  Etract Co-Author Network
Wee
Date
Fron
How
Aligi
Al % Extract Co-Author Network Q
urr F - — =
Database v Extracts a co-authorship network from one of several supported
file types.
B Scheduber
Remove From List Remove ¢ | Remove all 3 1
File Format | isi - |8

Repeat this step for each of the tables in
the Data Manager

Temporal Analysis: Evolving Co-
Authorship Network

20




Data Prepanation  Preprocessing | An Hl Modeling  Viuslzation R Help
B Console Terngonal v
Geospatial v |

Input Parameters:

File Format: isi Topscal 3

Networks » MNetwork Analysis Tooliat (NAT)

Unwesghted & Undirected
Wiighted & Undirected

r Grapl Ursweighted B Directed
Weighted & Directed

et Igraphexploration cond.org/)

Temporal Analysis: Evolving Co-
Authorship Network

415 Data Manager

nentation: hitps/fwikd.oms huedu/dsplay/CISHELL/GUESS
ECHO is off,

s layout from the

Select the first extracted co-author

network and run Analysis > Networks > L

« [T] 151 Dt C-\Users'dapoliey Desktopi s i
4 [T} 101 Unique ISI Records
[T shice from beginnin

{101 res

1990 to end of X

Node Degree

Degree Datribution Ls records)
K-Mearest Neighbor
Witts-Strogatz Clustering Coeffi B reconds

Watts Strogatz Clustering Coefficient cver K

Diameter

Aversge Shortest Path
Shortest Path Distribution

Unweighted & Undirected > Node
Degree

Then follow this step for the three
other co-author networks you have
extracted.

Hode B Centralty |

Weak Component Chustering

Global Connested Comporents |

Extract K-Core |

Annctate K-Coreness
Blondel Community Detection

HITS
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File Data Preparation  Preprocessing  Analyiss  Medeling | Viushestion | R Help

B Consote i
Uates Lirne Format: yyyy Temparal
Curnulative?: true Geotpatal
Extract Co-A Hetworks
Imglemente T

‘opical
Integrator(s) =

ISHELLMExtra

P
Wi Text+Files%29

Input Parameters:
File Format: isi

Select the first extracted co-author
network and run Visualization >
Networks > GUESS

Algorithm Name Date Time % Complete
. Btract Co-Author Netw.. 107122012 003314 PM  ——
| Estract Co-Aa 0A2202 OEEPM
= WAV 00BOIPM  —
¥ Estract Co-Author Netw. [ TP TY g e—
| Shee Table by Time 00 -———
¥ Load.. 10122012 003TOZPM  —

5
¢

Temporal Analysis: Evolving Co-
Authorship Network

AT Data Manager
a [T 151 Data: C:\Usershdapolley Desktoph AlessandroVespigna
o [T 101 Unigue 151 Records

GUESS Fords)
Cytoscape
Radial Tree/Graph (prefuse alphs) brds)

Fadial Tree/Graph with Annotation (prefuse beta)

Feace Directed with Annctation (prefuse beta)

Fruchterman-Reingold with Annotation (prefuse bets) ks

Del. (VaDrd)
Speciied (prefuse bets)

Circulsr Higrarchy
Gephi

Bapartite Metwork Graph

22
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Temporal Analysis: Evolving Co-
Authorship Network

o

i —

The network will be
loaded in with a random
layout in GUESS

To change the layout
select Layout > Gem

Interpreter | Gragh Modifier

=| Property: = | Operator: = | Vishue:

Colour Show Hde Sire Show Label Hide Label

Format Hode Labels Format Edge Labels

Hode Shape Center Change History

23
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Temporal Analysis: Evolving Co-
Authorship Network

Information Window
Faeid vale

Resize the nodes based on B

total degree

Select Resize Linear and
then select Nodes and
totaldegree

Set the parameters from 5
to 15 and click Do Resize
Linear

L]
¥, Property: Operator: Vs
Colour Show Hde Sm Show Label Hide Label Change Label
Labels abeis
Node Shape Center Change Hitary
Resize Lvear Cokorize
Toom Level: | 2.83265
Hodes v | totakdegree »| From: |5 To: |15 Do Resize Linear

Interpreter | Graph Modifer

24




Temporal Analysis: Evolving Co-
Authorship Network

Vespignani, A-Vergassola, H':
i O

g |__edged 1
cokr 176,180, 178,255 .

=

Resize the edges based on

weight .

Select Resize Linear and

then select Edges and ¢
weight
': Property: = Operator: * Value:
Colour Show tHide S Show Label Hde Label Change Label
Set the parameters from 1 , _
Format Node Labels Format Edge Labeis |
to 5 and click Do Resize pocestwce o | ol [ Chanae ey
Linear Eotoe tigsi;f | oColotm
Zoom Level: | 2.53265
Edges »| weight * From: 1 Tot |5 Do Resize Linear

| intepreter | Gragh Modier

25

Temporal Analysis: Evolving Co-
Authorship Network

1 Network with degree stirbute added to rode 15t -
| Ble Edt Layout Sopt Vew Heb

Pietronero, L-Vespignani, A ¢
Colorize the nodes based .
on totaldegree .
Select Colorize and then
select Nodes and o
totaldgree

| Property: = | Operator: - | Value:
Colour Show Hde i Spe Show Label Hide Label Change Label

Set the parameters from W
to Eand click Do Colorize

Format hode Labels Format Edge Labels

Node Shape Center Change Hstory

Resize Linear Colorize

Zoom Level: | 283265

Nodes v | totaidegres v | From: To: ]l Do Colorize

Interpreter | Graph Modfier |

26




Temporal Analysis: Evolving Co-
Authorship Network

Colorize the edges based on
weight

Select Colorize and then
select Edges and weight

Set the parameters from Il
to [[] and click Do Colorize

Fode Shape Center Change Hstory
Resire Linear Colorize

Toom Levek: | 2.53265

Edges v | weight = From: | To: [l | Do Colorize

Interpreter | Graph Modifier

27

Temporal Analysis: Evolving Co-
Authorship Network

If you want to remove the
borders from the nodes, type the
following commands in into the
interpreter:

for nin g.nodes:
n.strokecolor = n.color

e
=== for nin gnodes:
= n.strokecolor = n.color

o]

Interpreter | Graph Modifier

28




Temporal Analysis: Evolving Co-
Authorship Network

|1 Network with degree attribute
e Edt Layout Sopt Yew Heb
Pietronero, L-Wiesmann, Hj

Feld  veur | J

—_edoed 4

Finally add the labels to the nodes by
selecting

Vespignani, A

Object: all nodes

Vergassola. M
And then clicking: Show Label
Object: |l nodes [, Property: Operator: Valoe:
Colour Show Hide | Sire Show Label Hde Label Change Label
Format Node Labels Format Edge Labels
MNode Shape Cenber Change Hastory
Resize Linear Colorire

Interpreter | Graph Modfier
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Temporal Analysis: Evolving Co-
Authorship Network

LE! Edt eyt Sopt Mew Heb )
Impeet Gragh »
Export [mage. . akl |
i [ J
Ext cuig ‘
labetsble true 'i}j

To save the node positions of
the current layout so that the
layout is consistent across all
time slices, run:

File > Export Node Positions

Save the file as a .csv file

Save Jn: | Desktop

(23 admn

3 interesting datasets
3 Map Archival

3 OSLOM2

(3 Presentations

(3 Research

03 sd2

0 VOSwiewer_1.5.2_exe

Fie Hame: node_positions.csv
Flesof Type: | All Files

MEIREL:

5] 2012.10.15-Poley-fiyer pdf
S 2012.10.15-Poley-fiyer.pub
=] 2012.10.15-Poley-fiyer.zp
=] AlessandroVespignani.isi

=] ambassador.csv

] ambassador_geovis.ipg

=] drcStat.properties

=] collection.csv

Interpreter | Graph Modifier

30




Temporal Analysis: Evolving Co-
Authorship Network

@ @ PY
@ @
6} oo ®
en you load the ne .‘
etwo 0 ® @
@
5 . o o "
[ ]
® "o
- oA *
® ©®
e oJe ode Po O ~| Propesty: ~| Operator: [~ =] Vave:
Colour Show || Hde || sm Show Label Hdelsbel || ChangeLabsl
Format Node Libels. Format Edge Labels |

pode Swpe il | Ceoteray] | Change Hetory,

Zoom Level: | 2.01162

Interpreter . Graph Modifier

31
Temporal Analysis: Evolving Co-
Authorship Network
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Next session we will each download our own data to use
for topical analysis. Please register for the Scholarly
Database before the next session on November 19, 2012.

At

"4

<> [SCHOI| ARLY DATARASE
; _

Cyberinfrastructure for Network Science Center, SLIS, Indiana University, Bloomington

Register for the Scholarly Database at

&  Questions?

A Tool for Science of Science Research & Practice

| Ask An Expert

Ask An Expert

Please login to use the Ask an Expert feature.

Email Address

e

If you have questions feel free to email me dapolley[at]indiana[dot]edu




