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learned?
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The Usage of CiteSpace

Unique IPs | Version
(*32-bit)
968 | 3.9.R6
810 | 3.9.R5
597 | 3.9.R4
874 | 3.9.R3
320 | 3.9.R2
419 | 3.9.R1
460 | 3.8.R9
531 | 3.8.R8
1281 | 3.8.R7
773 | 3.8.R6
3057 | 3.8.R5
902 | 3.8.R4
801 | 3.8.R3
37| 3.8.R2
8810 | 3.8.R1*
1943 | 3.8.R1
6546 | 3.7.R8
3360 | 3.7.R7*
824 | 3.7.R7
420 | 3.7.Re*
836 | 3.7.R5
441 3.7.R4
12| 3.7.R3
223 | 3.7.R2

251

3.7.R1




Visualizations Generated Using CiteSpace
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Terrorism
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CiteSpace, v. 4.0.R4 (64-hit) beta

Nowvember 27, 2015 11:01:23 PM EST
DAData\Wo S\Chaomei Chen Author\data_BSE
Timespan: 2000-2015 (Slice Length=1)
Selection Criteria: g-index

Metwiork: N=364, E=1216 [Density=0.0184)
Pruning: None

Modularity G=0.68971

Mean Silhoustte=03369
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A network of 30,640 references with 133,975 co-citation instances in top

10% most cited publications of Drexel University each year (2000-2014)

Modularity Q=0.9756, Mean Silhouette=0.5702
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CiteSpace, v. 2.2.R11 beta

December 29, 2010 10:25:09 PM EST
C:\sers\BM\Drexel\Data\Small World\data_5135
Timespan: 1992-2004 (Slice Length=1)

Selection Criteria: Top 150 per slice

Network: N=718, E=7072 (Density=0.0275)
Modularity G=0.707
Mean Silhouette=0.7338
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CiteSpace: Visualizing Patterns and Trends in Scientific
Literature
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See CiteSpacel01 for more!
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CiteSpace

(c) 2003-2015 Chaomei Chen. All rights reserved.

System Information

CiteSpace Version: 4.0 R4 (64-bit)

Built: November 27, 2015

Expire: August 31, 2016

Required: Java SE Runtime (JRE) 1.8 or higher

Java: Java HotSpot(TM) 64-Bit Server VM JRE: 1.8.0_65-b17 (64-bit)
Java Home: C:\Program Files'\Java\jrel.8.0_65

Platform: Windows 7 Processors: 8

Host: CCHEN-L2 144.118.64.226

Country: US

How to Cite CiteSpace

1. Chen, C. and Leydesdorff, L. (2013) Patterns of connections and movements in dual-map overlays: A new method of publication portfolio analysis. Journal of the
Association for Information Science and Technology, 65(2), 334-351.

2. Chen, C. (2012) Predictive effects of structural variation on citation counts. Journal of the American Society for Information Science and Technology, 63(3),
431-449.

3. Chen, C., Ibekwe-SanTuan, F., Hou, J. (2010) The structure and dvnamics of co-citation clusters: A multiple-perspective co-citation analysis. Journal of the
American Society for Information Science and Technology, 61(7). 1386-1409.

4. Chen, C. (2006) CiteSpace IT: Detecting and visualizing emerging trends and transient patterns in scientific literature. Journal of the American Society for
Information Science and Technology, 57(3), 359-377.

5. Chen, C. (2004) Searching for intellectual turning points: Progressive Knowledge Domain Visualization. Proc. Nat. Acad. Sci., 101(Suppl.), 5303-5310.

CiteSpace User Guide and Tutorials

1. Chen, C. (2015) How to Use CiteSpace (eBook)
2. CiteSpacel01
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@J CiteSpace 4.0.R4 (64-bit) - (c) 2003-2015 Chaomei Chen - Home: C\Users\cc345

File Project Data MNetwork Visualization Geographical Overlay Maps Analytics Text Preferences Help
| Web of Science | PubMed | [ LIt
- Projects rrom|1996|v| To|2oc-3 |v| #Years Per Slice |1 vI
| v e 0 s Ao || _
- Text Processing
r Term Source

Project Home: C:MJsers\cc345\ citespace\Examples\Projects\Terrorism Title Abstract Author Keywords (DE) Keywords Plus (ID)

Data Directory: Jsers\cc345\ citespace\Examples\Data\Terrorism1990-2003

- Term Type
St H Reset ‘J‘JMM 981 (MB)Used 16 %
- ‘ s - S (M) i Houn Phrases (' Burst Terms Detect Bursts H Entropy
r Space Status
~ Network Configuration
- Node Types

) Author () Institution O Country ) Term (O Keyword O Category
@) Cited Reference () Cited Author () Cited Journal ) Paper (' Grant

1]

rLinks
Strength |Cosine - Scope |Within Slices |w

- Selection Criteria
Adjust the selection criteria to control the scope of the network model.
['gindex | TopN | TopN% | Thresholds | By Citations | Usage(180) | Usage(2013) |

- Process Reports

[ »

The selection is based on a modified a-index of citations or occurences in each slice: 9°< k=, sgci.kef

To include more or fewer nodes, increase or decrease the scale factor k here:k=| o

~ Pruning
[] Pathfinder
[] Minimum Spanning Tree

[] Pruning sliced networks
[] Pruning the merged network

1]

r Visualization
@ Cluster View - Static
i) Cluster View - Animated

[] show Networks by Time Slices
Show Merged Network




@ Edit Project Properties EIM

Title Demo: Terrorism Research
Project Home ClUsers\cc345\ citespace\Examples\Projects\Terrorism Browse
Data Directory Jsers\cc3d5\ citespace\Examples\Data\Terrorism1990-2003 Browse
Language ® English  Chinese
S0 Filter: ‘ Enable ‘ | Disable ‘ SC Filter: ‘ Enable | | Disable ‘
Alias List {on/off) on Exclusion List {on/off) jon
Export Space (on/off) jon Export Abstracts (Time Consuming) (on/off) jon
Export Matrices (csv) (offion) |off Enable JDIC {on/off) on
Save Merged Slice (offion) |off Houn Phrase: Minimum Words (2) |2
Noun Phrase: Maximum Words (4) |4 Burst Term Threshold (0.00) |0.00
Maximum GML Node Label Length (8) (2 CTSA (1-Disciplines, 2-Sciences) {1)1
Include GP (Group Author) (offion) |off Include ED (Editors) (offion) |off
Node Degree Weighted (true) true Look Back Years (-1: unlimited) |3
Link Retaining Factor (k*#nodes; -1:Retain all) 3|
[] Normalize Citations [] Global Check
| Save ‘ ‘ Cancel ‘

22



Example: Data Visualization

.
|£ | CiteSpace 4.0.R4 (64-bit) - (c) 2003-2015 Chaomei Chen - Home: C\Users\cc345

File Project Data MNetwork Visualization Geographical

Overlay Maps Analytics Text Preferences Help

Web of Science | PubMed | [ Time Slicing
rProjects From |2000 | ¥ | To|2015 | w | #Years Per Slice |1 v|
| Hew ||Data Visualization ‘v||MoreAc‘lions... |v| e =
- TextPr g

Project Home: itorial MRS\Data. 11.27 2015\DataVisualizationM 1848\projec

Data Directory: al MRS\Data 11.27.2015\DataVisualizationN 1848\data_1848

r Space Status
1-year slices  criteria space nodes links fall |
Pruning configuration:
2000-2000 g=4, k=5 644 13 26135 ]
i2001-2001 g=4, k=5 504 9 TIT
i2002-2002 g=5, k=5 882 15 29/28 =
2003-2003 g=4, k=5 932 13 15715
i2004-2004 g=4, k=5 818 12 9/9 —
12005-2005 g=4, k=5 1114 12 G/6
12006-2008 g=4, k=5 1526 14 2112
2007-2007 g=5, k=5 1461 14 21121 —
2nna-2nna n=h k=hH 1376 15 421 b

rTerm Source

Title Abstract Author Keywords (DE) Keywords Plus (ID)

r Term Type
) Noun Phrases () BurstTerms | Detect Bursis | ‘ Entropy
r HNetwork Configuration

r Node Types

) Author ) Institution ) Country ) Term () Keyword (O Category

(@ Cited Reference () Cited Author () Cited Journal () Paper () Grant
rLinks

Strength |Cosine - Scope |Within Slices |w

r Selection Criteria

r Process Reports

Records within the chosen range: 1580

100.0000%
0.0000%

\alid references: 28315
Invalid references: 0

Parsing Time: 7.265 seconds
[Total Run time: 8.072 seconds

Merged network: Nodes=193, Links=341
Exclusion List 0
Metwork modeling ends at Sat Mov 28 07:32:08 EST 2015.

L]

Adjust the selection criteria to control the scope of the network model.
[‘gindex | TopN | TapN% | Thresholds | By Citations | Usage(180) | Usage(2013) |

The selection is based on a modified g-index of citations or occurences in each slice: gzs k=

i=g i

Toinclude more or fewer nodes, increase or decrease the scale factor k here:k=| 5

[ ,kef

r Pruning

[] Pathfinder
[[] Minimum Spanning Tree

[l Pruning sliced networks
[]  Pruning the merged network

¢ Visualization

(@ Cluster View - Static
' Cluster View - Animated

[] Show Networks by Time Slices
Show Merged Network

e ———————————————————
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- _____________________________________|
CiteSpace, v. 4.0.R4 [G4-bit)
Nowvember 28, 2015 7:31:37 AM EST
D:ADropbox\Presentations'2015411-29 Boston CiteSpace Tutorial MRS\Data. 11.27 2015\ DataVisualizationN1848\data_1848
Timespan: 2000-2015 [Slice Length=1) LT
Selection Criteria: g-index
Network: H=193, E=341 (Density=0.0184)
Fruning: Mons LD

Q{AN DER MAATEN L (2008)

£
./

* @LEE JA (2007)
'ENNA Y (2010)

- :.-,
'EgSUNCIDN A (2007) ° °
@fLKIN M (2003)
L
@unAﬂ 0 (2001)
® g
Top 30 References with Strongest Citation Bursts ¥ -
References Year Strength Begin End 2000 - 2015 i
BISHOP C M, 1995, NEURAL NETWORKS PATT, V. P 1995 1892 2000 2002 =
CARD 5K, 1969, READINGS INFORMATION, V, P 1999 30679 2000 2005 W BROW N " PS {2{“]{”
RIPLEY B, 1996, PATTERN RECOGNITION, V., P 1996 300147 2000 2004 '.
BISHOP CM, 1598, NEURAL COMPUT, V10, P215, DOL 1908 38655 2000 2008

SCHROEDER W J, 1998, VISUALIZATION TOOLKL v, P 1995 35109 2000 2005
EISEN MB, 1998, P NATL ACAD 5CI USA, Vo3, P143463, DOI 1998 54873 2000 2005
TAMAYO P, 1999, P NATL ACAD SCT USA, V96, P2607, DOT 1999 32030 2000 2004
ROHONEN T, 1995, SELF ORG MAPS. V, P 1995 3727 2000 2003
‘GOLUB TR, 1900, SCIENCE, V286, P331, DO 1900 31000 2002 2007
VESANTO J, 1699, INTELLIGENT DATA ANALYSIS, V3, P, DOL 1999 35645 2002 2007
SWAYNE DF, 1098, ] COMPUT GRAFH STAT, V7, P113, DOL 1998 53257 2002 2005

INSELBERG A, 2009, PARALLEL COORDINATES, V. P
HE XF, 2005, IEEE T PATTERN ANAL, V27, P328

32083 2011 2015
29855 2001 2013

KOHONEX T, 2001, SELF ORG MAPS, V, P 001 3.5326 2003 2009
KOHONEN T, 1997, SELF ORG MAPS, V, P 1997 39067 2003 2005
ASHBURNER M, 2000, NAT GENET, V23, P25 2000 36117 2003 2008
TENENBAUM JB, 2000, SCIENCE, V290, P2318, DOL W00 62405 2005 2008
DUDAR O, 2001, PATTERN CLASSIFICATL V. P 2001 57936 2005 2009
ROWEIS 5T, 2000, SCIENCE, V290, P2323, DOL 000 69471 2005 2008
BELKIN M, 2003, NEURAL COMPUT, V13, F1373, DL 008 59238 2007 2011
SAUL LK, 2003, T MACHINE LEARNING R, V4, 119 003 35250 1007 2011 J
SHANNON P, 2003, GENOME RES, V13, P2498, DOL 2003 472 2007 2011 o %
SWAYNE DF, 2005, COMPUT STAT DATA AN, V43, P423, DOL 2008 3.871 2007 2010 \
VTN HJ, 2008, NEURAL NETWORKS, V21, P160, DOL W08 31137 2000 2011 3
2006
2008

M

GEHLENBORG N, 2010, AT METHODS, V7, 010 36750 2011 2005 = ¥
ERIVWINSKI M. 2009, GENOME RES, V19, P1638, DOL 2005 31463 W12 2015

LEE 14, 2007, INFORM SCI STAT, V, P1 2007 39203 2012 2015

VAN DER MAATEN L, 2008, T MACH LEARN RES, V0, P2570 1008 3.6340 2013 2015 .

LEE JA, 2009, NEUROCOMPUTING, V72, P1431, DO 2009 32488 2013 2015

BOSTOCK M, 2011, [FEE T VIS COMPUT GR, V17, F2301, DOJ 2011 48352 2013 2008

gl
r
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L] %
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Top 30 References with Strongest Citation Bursts

References
BISHOP C M, 1995, NEURAL NETWORKS PATT, V., P
CARD SK, 1999, READINGS INFORMATION, V. P
RIPLEY B, 1996, PATTERN RECOGNITION, V, P
BISHOP CM. 1998, NEURAL COMPUT, V10, P215, DOI
SCHROEDER W J, 1998, VISUALIZATION TOOLKI, V. P
EISEN MBE, 1998, P NATL ACAD SCI USA, V95, P14863. DOL
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KOHONEN T, 1995, SELF ORG MAPS, V. P
GOLUB TR, 1999, SCIENCE, V286, P531, DOI
VESANTO J, 1999 INTELLIGENT DATA ANALYSIS, V3, P, DOIL
SWAYNE DF, 1998, J COMPUT GRAPH STAT, V7. P113, DOL
KOHONEN T, 2001, SELF ORG MAPS, V. P
KOHONEN T, 1997, SELF ORG MAPS, V. P
ASHBURNER M, 2000, NAT GENET, V25, P25
TENENBAUM JB, 2000, SCIENCE, V290, P2319, DOL
DUDA R O, 2001, PATTERN CLASSIFICATI, V. P
ROWEIS ST, 2000, SCIENCE, V290, P2323, DOL
BELKIN M, 2003, NEURAL COMPUT, V15, P1373, DOL
SAUL LK, 2003, T MACHINE LEARNING R, V4, P119
SHANNON P, 2003, GENOME RES, V13, P2498, DOIL
SWAYNE DF, 2003, COMPUT STAT DATA AN, V43, P423, DOL
YIN HIT, 2008, NEURAL NETWORKS, V21, P160. DOL
INSELBERG A, 2009, PARALLEL COORDINATES, V. P
HE XF, 2005, IEEE T PATTERN ANAL, V27, P328
GEHLENBORG N, 2010, NAT METHODS, V7,
KRZYWINSKI M, 2009, GENOME RES, V19, P1639, DOL
LEE JA, 2007, INFORM SCI STAT. V. P1
VAN DER MAATEN L. 2008, T MACH LEARN RES, V9, P2579
LEE JA, 2009, NEUROCOMPUTING, V72, P1431, DOT
BOSTOCKE M, 2011, IEEE T VIS COMPUT GR, V17, P2301. DOL

Year Strength

1995
1999
1996
1998
1998
1998
1999
1995
1999
1999
1998
2001
1997
2000
2000
2001
2000
2003
2003
2003
2003
2008
2000
2005
2010
2009
2007
2008
2000
2011

2.892
3.0679
39147
3.8655
3.5109
54873
3.2139

3
3.1909
3.5045
5.3257
3.5326
3.9067
36117
6.2403
5.7938
6.9471
5.0238
3.5259

4.72

387
31137
3.2083
20855
3.6759
31463
39203
3.6369
3.2488
4.8552

Begin End

2000
2000
2000
2000
2000
2000
2000
2000
2002
2002
2002
2003
2003
2003
2005
2005
2005
2007
2007
2007
2007
2010
2011
2011
2011
2012
2012
2013
2013
2013

2002 s

2005 —
2004 —
2000 p—
2005 m—
2005 —
2004 —

2003 p—

2000 - 2015

2005 o —

2009 B ——————

2005

2008
2009
2008
2011
2011
2011
2010
2011
2015
2013
2015
2015
2015
2015
2015
2015

25



— )
CiteSpace, v. 4.0.R4 [B4-bit)
Movember 28, 2015 7:31:37 AM EST L -
DADropbox\Presentations'2015411-29 Boston Cite Space Tutorial MRS\Data.11.27 . 2015\DataVisualizationN1848\data_1848
Timespan: 2000-2015 [Slice Length=1) L
Selection Criteria: g-index ® rl
Network: N=193, E=341 (Density=0.0184)
Pruning: Mone

et Ses #2 multi-parameter data visualization

Q
o

,,’l N @structure-activity modeling

/,I ' @ @ ®
» @manifold
#@visu.alization approache

L3 \.
\ °
#1 process
W #7 gene expression data
° S\ : >
L

b
.

#8 sliced inverse regression

#5 systgms biology data
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Searching for an Intellectual Turning Point



2006

Scientific Literature = Classic + Transient

A research front represents the state-of-the-art thinking of
a research field. Price (1965) noticed the interesting ten-
dency that the most frequently cited articles tend to be the
most recent ones in the citation network of scientific articles.
The immediacy effect gives a good explanation of the well-
known phenomenon of articles being considered obsoles-
cent a few vyears after their publication. Price described an
earlier conjecture made by Burton and Kebler (1960) that + Classic
the periodical literature may be composed of two distinct + Transient
types of literature with very different half-lives—the classic
and the transient parts. The transient part essentially corre-

Burton, R.E., & Kebler, R.W. (1960). The “half-life” of some scientific and
technical literatures. American Documentation, 11, 18-22.

46



Theory: Thomas Kuhn: The Structure of Scientific Revolutions
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The Role of Citation in Scholarly Communication
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Dual-Map Overlays

Chen, C., Leydesdorff, L. (2014) Patterns of connections
and movements in dual-map overlays: A new method of
publication portfolio analysis. Journal of the American
Society for Information Science and Technology, 65(2),
334-351. DOI: 10.1002/asi.22968
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Trajectories of a Community

e.g. view changing = long distance shift

PSYCHOL REV

Citation Overlays of Three Organizations (2008.1.1 - 2012.12.31)
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Retracted Articles in the Literature

Chen, C., Hu, Z., Milbank, J., Schultz, T. (2013) A visual analytic study.--
of retracted articles in scientific literature. Journal of the American~""
Society for Information Science and Technology, 64(2), 234-253.
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trajectories

Uncertainty and Inaccuracy: Wakefield 1998

Chen, C., Leydesdorff, L. (2014) Patterns of connections and movements in dual-map overlays:
A new method of publication portfolio analysis. Journal of the American Society for
Information Science and Technology, 65(2), 334-351. DOI: 10.1002/asi.22968

Thilis i aitisa tmadil Source of the overlay:
. s tageotony. - . . 405 articles citing Wakefield et al. (1998)
Drifts in citied trajectory —» ju Ziowt

Time

Citing journals Cited journals

. W

Citation hnks

2012 °
Ending year
. 58
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A z-score Enhanced Dual-Map Overlay

68,263 distinct references in 18,000+ publications by 3,790
authors at Drexel University
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Detecting Early Signs of a Turning Point

2 ] s

£ FRCIR |30, VBOOK, PO
”,?..,...21 s o s

Paradigm ‘ SHOFFAN b, 1988 IWSIOE TERRORISML VB0

o
Tz
T N =11-september
s —t e _',.. o a ., - [ e, B 23chemicalwsapons
4 N g 3

o
Tropical Climate (2/109)

. . :-_ R e % o S 58
Tu rni ng POI nt \ 2 o v e il :ym.Fms

BCE, Vi3, F1278

8, 1999 Jn'yﬂ':J AM MED ASSOC, V281, P2127

A/2001, NEW ENGL J MED, V345, P1507
ASSOL, VIS, PRI

nited-states

________ = : f’"e"‘i"nber-11

| c-stress-disorder
i Fossils (8/86)

' Evolution (8/86)
Fossils (20/80) | Periodicity (6/86)

130

Paleontology (6/100) Evolution (28/80

Chen, C. (2006) CiteSpace IlI: Detecting and visualizing emerging trends and transient patterns in scientific literature. Journal of the
American Society for Information Science and Technology, 57(3), 359-377. 61
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Transformative Potential and Future Turning Points

Structural Variation
________________________ Addition

¥ Negation
Reinforcement

(  new information

transformative

1. add a long range link
T 2. remove a long range link
3. reinforce a long range link
4. add a short range link
l 5. remove a short range link
¥ 6. reinforce a short range link
incremental
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How Does It Change a Network of Citation?

€) HARPER FE, 1982, AMJ MED, V72,P883 <
| co-cited by €) VICLAFFERTY RB, 1995, I VASC SURG, V22, P361

@) PORTER M, 1976, SURGERY, V&0, P756 <

1 L] B %

15 10

23

9 MCLAFFERTY RB, 1995, J VASC SURG, V22, P361 citations=14

Modularity Reduced: 0.022048822 %
Centrality Changed: 0.016370589 %
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detecting change

Regenerative Medicine

Chen, C., Hu, Z,, Liu, S., Tseng, H. (2012) Emerging trends in regenerative medicine: A
scientometric analysis in CiteSpace. Expert Opinions on Biological Therapy, 12(5), 593-608.

m New Publications —s— Network Modularity of Co-Cited References

» . OLDNERF, 2009, CELL ...
CHIN MH{ 2009, CELL STEM CELL ...

* STADTFELD M, 2010, NATURE ...
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Detecting Transformative Discoveries

0.6

m New Publications ~a— Network Modularity of Co-Cited References

Tipping points

-

2008 2009 2010 2011




overview

Predicting Structural Changes

Detecting Early Signs of Fundamental Change

Monitoring Novel Patterns

Analyzing What-If Scenarios

e Competitive Intelligence
e Strategic Planning

*  Market Analysis

e  Supply Chain Evaluation
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structural variation

Small-World Networks (1990-2010): Before 1998

']
#7 cooperation

-

LGAMMAITONIL, 1998, REV MOD PHYS ...
S #0istochastic resonance

v lyapunov ex

SERMAN 5, 1394, SOCIAL NETWORK AMNAL ..

pon
complexity

The synthesized network of classic work prior to the birth of the

small-world network. -



structural variation

Small-World Networks (1990-2010): After 1998

coftical activity
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Emerging Paradigm
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Complex Network Analysis (1996-2004)

Zero-inflated negative binomial regression (ZINB) and negative binomial (NB) models of
global citation counts of 3,515 citing articles on complex network analysis (1996-2004).

ZINB
Global cites Count mode] Negbin with log link Zero-inflation model Binomial with logit link NB
Coauthors 1.293 (.MM 0.062 0.077 1.306 LR
Modularity change rate 1.0 0014 0012 0.044 1.083 0,025
Weighted cluster linkage 3103 ) 0,000 1.304 0.906 C 3160 000
Centrality Divergence 0.391 0.237 385363.6 0.102 0.343 0.184
Mo. of references 1.013 RN (459 0.027 1.013 LR
No. of pages 0.970 0.000 1.133 0.120 0.970 0.000
Dispersion parameter (&) 0.536 0.528
AlC 31.768 31,787

Vuong test (ZINB > NB)

—2.7186, p=0.0033

AlC = Akaike’s Information Criterion.

*Coefficients are incidence rate ratios. Weighted cluster linkage is the strongest predictor of citation counts, followed by the number of coauthors, and the

modularity change rate. In this case, with a lower AIC and a statistically significant Vuong test, the ZINB model is superior.

The expected change in GlobalCites for a one-unit increase in Weighted Cluster Linkage is 3.103 (IRR — Incident
Rate Ratio) holding other variables constant.
The expected change in GlobalCites for a one-unit increase in NR is 1.103 (IRR) holding other variables constant.
The log odds of being an excessive zero — The Number of Cited References (NR) is a good predictor of excessive

ZEros.
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Web of Science CiteSpace

Data collection for —> Analytics —
SVA should maximize Bz . /
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o 2.
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timespan timespan

Freq |AMo..|AC-...|ACe.. Citing Articles
443 |1.84 050 FLOWERS LK, 2002, E...

0.22 |0.62 |0. GRIEGER TA, 2003, P...
72 |2.24 [3.23 |0.28 |1999 |STEIN M, 1999, SURG .| ——
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Chen, C. (2012) Predictive effects of structural variation on citation counts. Journal of the American Society for Information Science and72
Technology, 63(3), 431-449.



Structural Variations in Networks of Patents

A minimum spanning tree of a network of 1,726 co-cited patents related to cancer research.

CiteSpace, v. 3.1.R4 [64-bit) beta

July 17, 2012 1:41:31 PM EDT
CADREXEL\DATAPatents\COMETSI\NC i _expanded
Timespan: 2000-2010 (Slice Length=1)

Selection Criteria: Top 300 per slice TC=[1, 1003]
Networl:: N=1728, E=2765 [Density=0.0013)
Modularity G=06363

Mean Silhouette=0.6794
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structural variation

Recombinant Patents
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NCI Patents Expanded

Negative Binomial
Input: 2,065 patents in the expanded NCI patents dataset

Theta=0.2788 Count model coefficients
AIC(NB)=8,176.7

Variables IRR Z P

Intercept 2.668 21.875 0.000

Local existing links 1.016 1.865 0.062

Local transformative links 0.963 -0.681 0.496
Local incremental links @_J 2.941 0.003
Modularity 1.070 1.865 0.062

Cluster linkage 8.634 0.417 0.676

Centrality divergence ‘ 4.412 » 4.422 0.000
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NCI Patents Expanded
Zero-Inflated Negative Binomial

ZINB model of 2,065 patents in the expanded NCI patents dataset

Theta=0.3457 Count model coefficients Zero-inflation model
AIC(ZINB)=8145.8

Variables IRR z P IRR z P

Intercept 0.000 -144.790 0.0000 0.1291 -4.141  0.0000

Local existing links 1.021 2.584 0.0098 0.098 -2.220 0.0264

Local transformative 1.019 NA NA 14.083 ~» 2.075 0.0380
links

Local incremental links 1.003 1.903 0.0570 0.545 -1.728 0.0840

Modularity 1.020 1.272 0.2034 0.0116 -1.773  0.0763

Cluster linkage 0.027 NA NA 0.000 -1.797 0.0724

Centrality divergence @ 4.749 0.0000 629.302 1.892 0.0584
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NCI Patents Expanded: ZINB Extended

The ZINB model with more structural variation variables

Theta=0.3504
AIC(ZINB)=8146.052

Variables
Intercept

Local existing
transformative links

Local existing
incremental links

Local novel
transformative links

Local novel
incremental links

Modularity

Cluster linkage

IRR
0.0001
1.1604

1.0216

0.9998

1.0047

1.0351
0.1379

z
-142.301
1.953

2.595

NA

2.619

2.107
NA

Centrality divergence ‘22.218?_ » 3.399

P IRR z
0.0000 0.1374 -4.146
0.0508 0.6295 -0.290
0.0095 0.0834 -2.371

NA (20.1540° » 2.103
0.0088 0.4987 -1.771
0.0351 0.0061 -1.818

NA 0.0000 -1.938

0.0007 ‘!87.48& p 2.189

Count model coefficients Zero-inflation model

P
0.0000
0.7716

0.0177

0.0355

0.0765

0.0690
0.0526
0.0286
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CiteSpace, v. 2.2 R12 beta
June 29, 2011 7:40:11 PM EDT
CUsers\BM\Drexel\Data\Us Supreme CourtiLandmark Cases\dataTop10
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pocketknife

Footprints of 10 Most ‘Influential’ Cases
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Structural Variations in the Context of CiteSpace

Data set: 2,243
1. Keywords
2. Co-Cited References

Top 500

Related Records) 34 o 76/118
18,913 ’ 663/85’

Top 500 \
Related Records 61 J/Z-\(;(I)SGT
11,428 ’

Top 500 2010 Citing Articles

Related Records 74 JASIST 164/17,
11,606

Citing Articles

Citing Articles

752/90’

136/210
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A Network of Co-Occurring Keywords

2000 2001 2002
Cite Space, v. 3.8.R7 [Ed-bit) beta
Mowvember 3, 2014 9:21:56 AM EST
O:\DataiWoS\Cite Space _Context\data_n2243
Timespan: 2000-2014 (Slice Length=1)
Selection Criteria: Top 100 per slice
MNetwor k: N=539, E=532 [Density=0.0037)
Fruning: MST
Madularity G=0.9182
Mean Silhoustte=0.6259
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Cluster ID| Size | Silhouette | mean(Year) Top Terms (iidf weighting) Top Terms (log-likelinood ratio, p-level) Terms (mutual information)
0 31 0576 2002|(11.4) evolving network; (10.25) evolving scal... |kernel nonlinearity (26.25, 1.0E-4); heterogen...|quantifying structure
1 30 04 1995((15.57) mass exinction; (15.44) large igneou...\mass exinction (200.02, 1.0E-4); large igneo...|haline
2 29 0673 1997(9.02) strength; (8.71) endorsement; (7.48) ci... \web search interface (23.59, 1.0E-4); utilizing... [text mining technique
3 28 0.757 1992((14.19) using term co-occurrence analysis; (... |medical informatic (127.44, 1.0E-4); using ter...|negotiating authorship
4 27 0.63 2002(9.02) commercialization gap; (9.02) solar cel...|tracking modularity (25.19, 1.0E-4); technolo... [new knowledge development
5 27 0.583 2005|(10.87) nanoscience; (9.98) netwaork coheren... [interdisciplinarity (44.07, 1.0E-4); new tool (3... [text mining technique
i 26 0627 1999|(7.59) interdisciplinarity; (7.45) nanoscience; ... |accounting focu (18.31, 1.0E-4); business et... [social processe
7 26 0.6 1997|(123.16) attack; (11.12) terrorist attack; (10.6) s...[terrorist attack (31.4, 1.0E-4); september (31.... |metropolitan area
a 26 0.692 2000|(12.31) attack; (11.358) terrorist attack; (11.12) .. |terrarism (57.53, 1.0E-4); post-fraumatic stre... [emergency department population
g 25 074 1999(|(7.59) fundamental result; (7.59) netwark con... |scientific collaboration network (41.57, 1.0E-... [quantifying structure
10 24 0.58 1993|(10.25) book; (7.27) journal psychophysiolog... |three-level analysis (19.02, 1.0E-4); journal p... [emergent cognitive development
11 24 0.625 2004|(14.06) google scholar; (12.66) correlating cit... [google scholar (67.03, 1.0E-4); citation (61.7... [big bang theory
12 24 0.542 1997 |(14.12) attack; (13.16) terrorist attack; (11.96) ... |terrarist attack (75.41, 1.0E-4); september (5... |[metropolitan area
13 24 0708 1999((6.55) evolving hypernetwork model; (6.03) gr... |evolving hypernetwork model (12.99, 0.001); ... |link prediction
14 24 0.a17 1995(|(6.63) information retrieval; (3.58) web; information retrieval (151.11, 1.0E-4); web (1... |web
15 22 0.715 1993|(8.58) three-level analysis; (6.55) citation stati...[three-level analysis (49.08, 1.0E-4); visualizat...|big bang theory
17 21 0673 1986/(9.02) semantic network; (9.02) grammar-ba... (centfrality measure (57.62, 1.0E-4); graph (44... |link prediction
16 21 0731 1993|(15.63) navigation; (15.63) graph visualizatio... (navigation (113.22, 1.0E-4); graph visualizati... |co-citation context
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2000 2001 2002
Cite Space, v. 3.8.R7 (64-bit) beta
Nowember 3, 2014 9:21:56 AM EST

Di\DataWio S\Cite Space_Cortextidata_n2243
Timespan: 2000-2014 [Slice Length=1] S
Selection Criteria: Top 100 per slice
Network: N=535, E=532 (Density=0.0037)
Pruning: M5ST

Modularity G=0.9182

Mean Silhouette=0.8253

| Freq| AM...|AC-.| AC.. | Incr.|Tran..] Year Citing Articles
26 [2.49 |0.04 |0.26 |0.00 |5.00 |2001 |SANDSTROMPE, 20...
16 [1.93 |0.03 [0.05 |3.00 |11.00|2003 |[FABAPEREZ C, 2003,..
13 [1.68 [0.13 [0.05 |6.00 |26.00|2006 |[SASSER SCOTTM., 2.
0 1.48 |0.07 |0.09 |0.00 [3.00 [2001 |SMALLH, 2001, SCIE...
25 [1.45 |0.01 |0.03 [1.00 [13.00 (2004 |DUMAIS ST, 2004, AN...
51 [1.34 [0.13 [0.00 |8.00 |15.00|2006 |[SHALEV AY, 2008, AM...
43 [1.34 |0.04 |0.02 |6.00 [10.00[2004 |CHEM CM, 2004, SCI...
2 1.26 |0.13 |0.02 |6.00 |30.00 (2011 |ANGELES ZULUETA ..
210 [1.15 |0.03 |0.09 |5.00 [12.00|2006 |CHEN CM, 2006, J A...
48 [1.15 |0.02 |0.01 |5.00 [10.00|2004 |ARNOLD JL, 2004 A .
73 [1.14 |0.05 |0.03 |7.00 [15.00|2007 |MARSHALL RANDAL...
5 1.12 |0.03 |0.00 [10.00{12.00 (2006 |HALL RYAN C.W., 20..
6 1.06 |0.02 |0.08 |2.00 |4.00 [2002 |CHEM CM, 2002 PA..
245 [1.03 |0.03 |0.11 [17.00{6.00 [2003 |GALEA S, 2003, AM J ..
1 1.02 |0.02 |0.07 [1.00 |2.00 [2001 |[MORRIST, 2001, P A..
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Summary

e What is the most valuable information?

Information that has the potential to change the landscape of the current
knowledge.

Information that has the potential to change the trajectories over such
landscapes.

e How common is this phenomenon?

Scientific literature

Patents

H Consistent Areas Path of Evahution
Court opinions Contradictory Areas
Biochemical space of compounds Redundant

Areas O~ 't' ‘,':':T.:._; : |
7 a £ —— 1 | ]

|,/ Disruptive

ot ' 7 ‘/ Transition

]

Undefined Areas

94



* Sponsors:

Elsevier

IMS Health
Lockheed Martin
Pfizer

Acknowledgements



	CiteSpace: Visualizing Trends and Patterns in Scientific Literature��Chaomei Chen�College of Computing and Informatics�Drexel University
	Outline
	Readings
	Slide Number 4
	Population of Users
	Slide Number 6
	Visualizations Generated Using CiteSpace
	�
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Procedures
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Example: Data Visualization
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Past 180 Days
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Geographic Map of Collaborating Authors
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Data Visualization + Information Visualization
	Data Visualization + Information Visualization
	Slide Number 40
	Data Viz v. Info Viz
	Data Visualization (Red) vs Information Visualization (Green)
	Top 10 papers that alter the modularity of the network the most
	Slide Number 44
	Searching for an Intellectual Turning Point
	Scientific Literature = Classic + Transient
	Slide Number 47
	The Role of Citation in Scholarly Communication
	Mass Extinction
	Mass Extinction
	Terrorism
	Regenerative Medicine
	Regenerative Medicine
	Dual-Map Overlays
	Trajectories of a Community�e.g. view changing = long distance shift
	Slide Number 56
	Slide Number 57
	Uncertainty and Inaccuracy: Wakefield 1998�Chen, C., Leydesdorff, L. (2014) Patterns of connections and movements in dual-map overlays: A new method of publication portfolio analysis. Journal of the American Society for Information Science and Technology, 65(2), 334-351. DOI: 10.1002/asi.22968�
	Slide Number 59
	A z-score Enhanced Dual-Map Overlay�68,263 distinct references in 18,000+ publications by 3,790 authors at Drexel University
	Detecting Early Signs of a Turning Point
	Scholarly Publications Impact on Scientific Knowledge
	Transformative Potential and Future Turning Points
	How Does It Change a Network of Citation?
	Regenerative Medicine��Chen, C., Hu, Z., Liu, S., Tseng, H. (2012) Emerging trends in regenerative medicine: A scientometric analysis in CiteSpace. Expert Opinions on Biological Therapy, 12(5), 593-608.
	Slide Number 66
	Predicting Structural Changes
	Small-World Networks (1990-2010): Before 1998
	Slide Number 69
	Complex Network Analysis (1996-2004)
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	NCI Patents Expanded�Zero-Inflated Negative Binomial
	NCI Patents Expanded: ZINB Extended
	Slide Number 78
	Slide Number 79
	Structural Variations in the Context of CiteSpace�Data set: 2,243�1. Keywords�2. Co-Cited References
	A Network of Co-Occurring Keywords
	Slide Number 82
	Slide Number 83
	2004 PNAS
	Slide Number 85
	A Network of Co-Cited References
	Slide Number 87
	Slide Number 88
	Modularity Change Rate
	Slide Number 90
	Slide Number 91
	Slide Number 92
	Slide Number 93
	Summary
	Acknowledgements

