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Lee et al . (2016) Viziometrics: Analyzing Visual Information in the Scientific Literature.
https://www.arxiv.org/pdf/ 1 605.0495 | .pdf
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New cases each week
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Acknowledgement: slides and discussions around gridlines with Carl Bergstrom



Life Expectancy 75 years

Worldwide, women are generally /
expected to live longer than men. 65 / /
This is true in Afghanistan as well. Female

But life expectancy in Afghanistan

is still well behind other countries in 98 i
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Gridline Rules

|) Gridlines should always be labelled.

2) Corollary: One should not use grid lines on
any axis that lacks a scale.

3) It one does use grid lines, they should be
ONLY be used to demarcate increments of
the dependent variable.

4) Grid lines should be subtle elements of the
background, and not draw the eye from the
foreground elements.

-- Carl Bergstrom



Mapping the AHA Community

Jevin West, Information School, University of VWashington
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Explore the data

scholar.eigenfactor.org
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scholar.eigenfactor.org

username: PewScholar
password: IN!kdG

Jevin West, jevinw@uw.edu



Moving beyond single metric summaries to
rich, interactive (hypothesis-generating)
visualizations
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How do we map the evolution of
scientific disciplines?



VWhat 1s my impact on science!

$7,933,670,366
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Health
Research
Alliance

22,756 awards
| 7,849 researchers
344,917 papers
8,174,533 crtations

23./ citations/paper

2006 - 2015
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I !: EI l! Data Lab University of Washington Information School

Projects People Publications News About Search m

Data Science and Analytics Lab

Social network analysis in Afghanistan
Joshua Blumenstock is studying the effect of unexpected shocks on network activity.in
Afghanistan with collaborators at Princeton, UW, UCLA, and UC Berkeley

Computational Social Science Data Curation Science of Science




UNIVERSITY of WASHINGTON

f WASHINGTON

eScience Institute WHO WE ARE

WHAT WE DO

UWHOME DIRECTORIES CALENDAR LIBRARIES MAPS MY UW

GET INVOLVED

What We Do

Overview

Over the course of the last decade many disciplines have evolved from recording observations in
laboratory notebooks to the use of instruments capable of digitally recording many gigabytes of
data in a day. This abundance of data provides unprecedented opportunities for discovery. Tapping
its potential requires the application of sophisticated new computational techniques operating on
large scale storage, computational and network resources. Since its creation in 2008, the eScience
Institute has worked to create the intellectual and physical infrastructure needed to meet this
challenge.

At the core of the eScience Institute are individuals who have proven track records in developing
and applying advanced computational methods and tools to real world problems. Their task is to
seek out and engage researchers across disciplines where eScience approaches are likely to have
the greatest impact. To ensure that researchers have access to the necessary physical
infrastructure, the Institute has undertaken coordinated planning and support for advanced local
and remote computational platforms. This includes developing relationships with commercial and
non-commercial service providers as well as the development of shared facilities on campus. This
support extends to assistance in the preparation of select proposals where we are able to focus
resources, improving their chances for success.

Also in... What We Do

Appliance Gallery

Find and use the eScience Institute's virtual
machines equipped with software useful for
specific applications.

Campus Compute & Storage

Learn about what UW is doing to support
scalable scientific computing on campus
Consulting & Services

From algorithm development to database
creation to cloud computing, we can help.
Projects

Explore some of our current collaborations
with research scientists.

Relevant Courses

View a list of courses offered in eScience
disciplines.

SQLShare Success Stories

Tools

Whether it's database management,
visualization, or developer tools, learn
about tools we can help you use.

Latest eScience News

Data Science Incubation Program - Winter
2016

2 hours 4 min ago

Ben Marwick On How Computers Broke
Science
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c) All of Medicine d) All of Science



List 2: Medicine
Differences in Relative Ranking (2006 Data)
Impact Factor Article Influence
CA-CANCERJCUN . NEW ENGL | MED
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List 3: Cardiac & Cardiovascular Systems
and Peripheral Vascular Disease
Differences in Relative Ranking (2006 Data)
Article Influence
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The H-index impact on science...

Jure Leskovec

Professor of Computer Science, Stanford University
Data mining, Social Network Analysis, Information Networks
Verified email at cs.stanford.edu - Homepage

Title 1-20

Graphs over time: densification laws, shrinking diameters and possible
explanations

J Leskovec, J Kleinberg, C Faloutsos

Proceedings of the eleventh ACM SIGKDD international conference on Knowledge ...

The dynamics of viral marketing
J Leskovec, LA Adamic, BA Huberman
ACM Transactions on the Web (TWEB) 1 (1), 5

Cost-effective outbreak detection in networks
J Leskovec, A Krause, C Guestrin, C Faloutsos, J VanBriesen, N Glance
Proceedings of the 13th ACM SIGKDD international conference on Knowledge ...

Meme-tracking and the dynamics of the news cycle
J Leskovec, L Backstrom, J Kleinberg
Proceedings of the 15th ACM SIGKDD international conference on Knowledge ...

Graph evolution: Densification and shrinking diameters
J Leskovec, J Kleinberg, C Faloutsos
ACM Transactions on Knowledge Discovery from Data (TKDD) 1 (1), 2

Friendship and mobility: user movement in location-based social networks
E Cho, SA Myers, J Leskovec
Proceedings of the 17th ACM SIGKDD international conference on Knowledge ...

Community structure in large networks: Natural cluster sizes and the absence

Cited by

1373

1338

887

885

853

728

Year

2005

2007

2007

2009

2007

2011

Google Scholar

Q
Citation indices All Since 2010
Citations 19409 17853
h-index 59 56
i10-index 103 101

2008 2009 2010 2011 2012 2013 2014 2015
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An evisceration of the H-index. ..
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Measuring Interdisciplinarity

180 Broadcast scores: Pew Scholars

160 |

140

120

100

count

] I I
0.0 01 0.2 03

140 Integrator scores: Pew Scholars

count

Poor Integrator and Broadcaster
Moderate Integrator and Broadcaster
Poor Integrator, Good Broadcaster
Good integrator, Poor Broadcaster

Bergstrom, CT, Foster, |, Portenoy, |, A. Misra,West, |D. (2016). Measuring interdisciplinarity without
subject categories. (in prep)



Visualizing Scholarly Influence Over Time
Influence of Pew Scholars

Roberta A. Gottlieb

Learn More

[ | Papers in category "Medicine" (domain 6)

[ | Papers in category "Biology" (domain 4)

[ | Papers in category "Chemistry" (domain 5)

[ | Papers in category "Unknown" (domain 0)

[ | Papers in category "Agriculture Science" (domain 16)

Roberta A.
Gottlieb

0

Pew Scholar
1997

[




scholar.eigenfactor.org

username: PewScholar
password: IN!kdG

Jevin West, jevinw@uw.edu



Pew |nfluence

The center node represents all of the papers
authored by the scholar of interest.

Surrounding nodes represent papers that have cited

work by the scholar of interest. Lines between the

nodes show citations between papers.

B Papers in category “Biology” ‘domain 4) 090000 ,,

B Papens in category “Medicine” (domain 6 e*’ e
o0 Papers in category "Chemistry” (domain 5) A
. Papers in category "Computer Science” [domain 2)
B Papers in category “Multidisciplinany” ‘domain 1)

n
)
[ ]
.\.‘
©
° o
® ©
o
= El
L =S o
[ ] )
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L ©
L ] =0
o ©
[ v . ®
[ B
a
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o L ]

Papers are revealed by year in a
spiral formation, so that earlier
papers appear closer to the center.

howing a scholar’s influen

The size of each node is scaled by the Eigenfactor
score of that paper—a metric of influence that
takes into account its position in the total
citation network. Bigger nodes represent the
most influential papers that have cited the
central scholar.

The color of each node shows the academic
discipline of the paper. A more colorful
network means that the impact of the central
scholar’s work has extended out to a wider
range of fields.

The color of the center node represents
the dominant field of the central scholar
the most common field of all the scholar’s
publications.



Citation Data

Microsoft*

N\ Academic Search

49 million scholarly publications

260 million citations

354 Pew Scholars

22,000 publications

Soho ars Program 62 publications/scholar
in the Biomedical Sciences

PEW

CHARITABLE TRUSTS

Pew EF 3 times the average EF

field classification



~ 3/ citations/paper

Ve, /
. P I i ‘ ‘ / Scholars Program
:

CHARITABLE TRUSTS

in the Biomedical Sciences

median crtations = | |

~ O crtations/paper

Sclence

median citations = O
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Visualizing Scholarly Influence Over Time

[ | Papers in category "Chemistry" (domain 5)

. Papers in category "Medicine" (domain 6)

N Papers in category "Biology" (domain 4)

[ | Papers in category "Material Science" (domain 12)

| Papers in category "Engineering" (domain 8)
Papers in category "Physics" (domain 19)

[ | Papers in category "Computer Science" (domain 2) ®

| Papers in category "Environmental Sciences" (domain 9&.

[ )
Mark W.
Grinstaff

Pew Scholar
1999

Influence of Pew Scholars

Mark W. Grinstaff

Learn More




Philip A.
Hieter

Pew Scholar
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Number of publications
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Visualizing Interdisciplinarity

I Papers in category “Medicine” (domain 6) eee®0e,

[ Papers in category “Biology” (domain 4) ... *

W Papers in category “Chemistry” (domain 5)

B Papers in category “Engineering” (domain 8)

B Papers in category “Material Science” (domatn 12)
Papers in category “Physics” (domain 19)

[ Papers in category “Agricultare Science” (domain 16)

I Papers in category “Social Science” (domain 22) ..
: Jason Portenoy
.
. A denser network means that the papers
¢ that cite the central author also tend to
¢ cite each other.
.

B Papers in category “Biology” (domain 4) ettt 0 e,
[ Papers in category “Medicine™ (domaln 6) . ] } o,
I Papers in category “Chemistry” (domain 5)
I Papers in category “Soclal Science” (domain 22) °
o
.. .
o e
.
o. ®
° L ]
o
.. . e ] 0'/....
A more sparse network indicates fewer citations . . o
. TL: ® .
between papers shown in the network. This could & »
be a result of the central scholar having impact p b >
across a wider set of academic communities. 5 . To
. .
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L] .
. ..
L .
o .

scholareigenfactor.org



The Pew Impact...



Comparing Alternates

Pew Scholars (N = 48)

\ Pew Alternates (N = 10)
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Sum of Eigenfactor

Pew funding period

* Includes scholars and alternates from cohort years: 1997/, 1999, 2000, 2001, 2002



Regression discontinuity design

0 25 5 75 1
Democratic Vote Share

McCrary (2008)['01 density test on data from Lee, Moretti, and Butler (2004).
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Moving beyond single metric summaries
to rich, interactive (hypothesis-driven)
visualizations



Citations form a vast network

de Solla Price, Science (1965)



Disease assoclation network
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Tens of millions articles, patents, books

Billlons of crtation links

Years: 1600 - 2016
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Ihe map equation
L(M) = g~H(Q) + ZPBH(V)

Rosvall and Bergstrom (2008) PNAS
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995
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Crtation networks over time

Nephrology _— . lr:mlr?gyl
= ~ Nephrology
Psychoggy = P ~ Psychology
N . - i
eun:i gy ,____;llf;,,, N\ __h_— 5?:g¢a:§|eosus
Psychiatry 7_____‘\._— / ! Psychiatry
Oncology —-/.\-_ . Oncology
T-‘V\ : V‘ E |
Medicine ‘\‘- N = Neuroscience
L 4 ‘\t, )
J&‘,
Molecular &
cell biology Molecular &
cell biology
L 2001 _ L 2003 _ -~ 2005 _ L 2007

Rosvall & Bergstrom (2010) PLoS One
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Navigating Hierarchical Knowledge Networks

1. Congruent

2. Incongruent

3. Congruent

4. Incongruent

5. Designer Baseline

Landscape Landscape Abstract Abstract
”
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Landscape visualization
with data properties
mapped to visual elements
according to applicable
image schemata

Landscape visualization
with data properties
mapped to visual elements
deliberately breaking with
image schemata

Identical to the Congruent
Landscape tool but with all
realistic details and overt
“landscape” visuals
removed

Identical to the
Incongruent Landscape
tool but with all realistic
details and overt
“landscape” visuals
removed

Visualization designed by
a hypothesis-blind
designer attempting to
make an effective
visualization but without
special emphasis on
metaphor




Moving beyond single metric summaries
to rich, interactive (hypothesis-driven)
visualizations



Self-crtation over time

Ratio M:F am X k __ Sm

Ay X 1 Sw

7 Ratio of male:female self-citations per authorship
0.5

Year

0.0 : : : : : : : : : : ‘ : ‘ ‘ . ‘ ! ‘ ‘ ‘ L ‘ w s \ w w s \ \
1950 1960 1970 1980 1990 2000 2010



(Gender and Self Citation

Number of authorships with n self-citations
30 |

25

JUL e

106 10> 10* 103 102 10 I I 10 102 10 10* 10> 108

King, M et al. (2016) Men set their own cites high: Gender and self-citation across fields and over time. (in prep)



Ecology and evolution

Plant ecology

Evolutiona'ty ecology

Aquatic lecology

Phylogeny
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summary

Study the Science of Science and use visualizations for exploring
questions

Ask questions about the origin and evolution of ideas and
fields, interdisciplinarity, impact assessment and sociology of
science

Single metrics to interactive visualization

Building statistical and visualization tools that improve
navigation, make relevant connections and facilitate knowledge
discovery

Tools: R, python, D3
Challenges: scaling, mechanism
Eigenfactor.org, Viziometrics.org, Scholareigenfactor.org



Explore the data
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scholar.eigenfactor.org

username: PewScholar
password: IN!kdG

Jevin West, jevinw@uw.edu
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