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MOBILE LANDSCAPES
Using Location Data from Cell Phones for Urban Analysis

This research shows,how geo-referencing cell phone activity data can aliow for hourly Sstimiatés-f
population flows within urban environments. Analyzing the movement of peopko on this scafe had nevar- MILAN TRAIR STATION
boen investigated in depth before this project and the results allow researchers o investigate Hos ~

7 navigate and use urban systems. Understanding these flows wil allow us to plan better cities.

The maps below show cell phone activity around Milan, Italy's train station during rust hour. As one might
— imagine at rush hour's peak thier is high activity around the train station, as timo passes this activity

moves further away from this transit node. Milan's urban population is beginning to inhabit completely

different parts of the city, While this analysis highlights what one might expect, a closer inspection of the

data not only shows High volumes of people at the train station during rushi hour, but also the smaller

urban plazas that are activated at dusk, Tha contrast between day and night helps to illustrate how
~-Mitan's population uses its urban envirepment and what parts of the Gity are important to their daly flow.

It also illustrates the potential of cell phone data to tell us.about the pulse of the ity
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Language Communities of Twitter - Eric Fischer - 2012
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Abortion on Wikipedia

History Flow Visualization of the Wikipedia Entry on “Abortion” - Martin Wattenberg

Fernanda B. Viégas - 2006
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Lyudmila Balakireva. 20( )8. A Clickstream Map of Scie
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Map of Scientific Collaborations from 2005-2009

Olivier H. Beauchesne, 2011. Map of Scientific Collaborations from 2005-2009.

Places & Spaces: Mapping Science Exhibit
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Publications and Citations:

Spatio-Temporal Knowledge Production and

Consumption: In the U.S. and World-Wide

Spatio-Temporal Information Production and Consumption of Major U.S.

Research Institutions
Barner, Katy, Penumarthy, Shashikant, Meiss, Mark and Ke, Weimao. (2006) Mapping the Diffusion of Scholarly
Knowledge Among Major U.S. Research Institutions. Scientometrics. 68(3), pp. 415-426.
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Research questions:

1. Does space still matter
in the Internet age?

2. Does one still have to

study and work at major research

U Calif SF,
Hohns Hopkins U

institutions in order to have access to %%152%%
high quality data and expertise and to produce ©3040-4,172
high quality research? ‘
3. Does the Internet lead to more global citation BN T 1982-1986: 1.94 (R=91.5%)
N 1987-1991: 2.11 (R*=93.5%))

patterns, i.e., more citation links between papers
produced at geographically distant research
instructions?

Contributions:

* AnswertoQs1l+2isYES.

* Answerto Qs 3is NO.

* Novel approach to analyzing the dual role of
institutions as information producers and
consumers and to study and visualize the diffusion
of information among them.

— 1992-1996: 2.01 (R*=90.8%)
1000 | 1997-2001: 2.01 (R2=90.7%)

ons citing each other
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The Global 'Scientific Food Web'
Mazloumian, Amin, Dirk Helbing, Sergi Iozano, Robert Light, and Katy Borner. 2013. "Global Multi-1 evel Analysis
of the 'Scientific Food Web"". Scientific Reports 3, 1167.

bttp:/ [ ens.in.edu/ docs/ publications/ 2013 -mazlonmian-food-web.pdf

A

Citation shares
2000-2002
2007-2009

S

Contributions:

Comprehensive global analysis of
scholarly knowledge production and
diffusion on the level of continents,
countries, and cities.

Quantifying knowledge flows
between 2000 and 2009, we
identify global sources and sinks of
knowledge production. Our
knowledge flow index reveals,
where ideas are born and
consumed, thereby defining a
global ‘scientific food web’.

While Asia is quickly catching up in
terms of publications and citation
rates, we find that its dependence
on knowledge consumption has
further increased.

Figure 2 | World map of the greatest knowledge sources and sinks, based on our scientific fitness index. Green bars indicate that the number of
citations received is over-proportional, red that the number of citations received is lower than expected (according to a homogeneous distribution of
citations over all cities that have published more than 500 papers). It can be seen that most scientificactivity occurs in the temperatezone. Moreover, areas
of high fitness tend to be areas that are performing economically well (but the opposite does not hold).
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Government Funding:

Collective allocation of science funding as an

alternative to peer review

From funding agencies to scientific agency: Collective allocation of science

funding as an alternative to peer review
Bollen, Johan, David Crandall, Damion Junk, Ying Ding, and Katy Borner. 2014. EMBO Reports 15 (1): 1-121.
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Existing (left) and proposed (right) funding systems. Reviewers in blue; investigators in red.

In the proposed system, all scientists are both investigators and reviewers: every scientist receives a fixed
amount of funding from the government and discretionary distributions from other scientists, but each is
required in turn to redistribute some fraction of the total they received to other investigators.
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From funding agencies to scientific agency: Collective allocation of science

funding as an alternative to peer review

Bollen, Johan, David Crandall, Damion Junk, Ying Ding, and Katy Birner. 2014. EMBO Reports 15 (1): 1-121.

Assume
Total funding budget in year y is ,

Number of qualified scientists is #

Each year,

the funding agency deposits a fixed amount into each account,
equal to the total funding budget divided by the total number of
scientists: {‘),/n.

Each scientist must distribute a fixed fraction of received funding
to other scientists (no self-funding, COls respected).

Result

Scientists collectively assess each others’ merit based on different
criteria; they “fund-rank” scientists; highly ranked scientists have to
distribute more money.
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From funding agencies to scientific agency: Collective allocation of science

funding as an alternative to peer review

Bollen, Johan, David Crandall, Damion Junk, Ying Ding, and Katy Birmer. 2014. EMBO Reports 15 (1): 1-121.

Example:

Total funding budget in year is 2012 NSF budget

Given the number of NSF funded scientists, each receives a
$100,000 basic grant.

Fraction is set to 50%

In 2013, scientist § receives a basic grant of $100,000 plus
$200,000 from her peers, i.e., a total of $300,000.

In 2013, S can spend 50% of that total sum, $150,000, on her own
research program, but must donate 50% to other scientists for
their 2014 budget.

Rather than submitting and reviewing project proposals, § donates
directly to other scientists by logging into a centralized website and
entering the names of the scientists to donate to and how much
each should receive.
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From funding agencies to scientific agency: Collective allocation of science
funding as an alternative to peer review
Bollen, Johan, David Crandall, Damion Junk, Ying Ding, and Katy Birner. 2014. EMBO Reports 15 (1): 1-121.

Model Run and Validation:

Model is presented in http://arxiv.org/abs/1304.1067 Congress
It uses citations as a proxy for how each scientist might distribute @
funds in the proposed system. 4

Using 37M articles from TR 1992 to 2010 Web of Science (WoS)

database, we extracted 770M citations. From the same WoS data, ‘L,’ ‘ — ‘L

we also determined 4,195,734 unique author names and we took

the 867,872 names who had authored at least one paper per year ‘f —- ‘L{ __:\ ‘/ __’\ ‘L

in any five years of the petiod 2000-2010.

For each pair of authors we determined the number of times one 1\ ‘L{ _b *f_’ ‘L/ T

had cited the other in each year of our citation data (1992-2010).

NIH and NSF funding records from IU’s Scholarly Database ‘{ *\ ‘L *\# s ‘L

provided 347,364 grant amounts for 109,919 unique scientists for

that time period.

Simulation run begins in year 2000, in which every scientist was i \‘qu’ ‘{* ‘Lf
given a fixed budget of B = $100k. In subsequent years, scientists

distribute their funding in proportion to their citations over the Scientific community

prior 5 years.

The model yields funding patterns similar to existing NIH and
NSF distributions.
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Fig. 2: Results of the distributed funding system simulation for 2000-2010. (a): The general shape
of the funding distribution is similar to that of actual historical NSF and NIH funding distribution.
The shape of the distribution can be controlled by adjusting F'. the fraction of funds that scien-
tists must give away each year. (b): On a per-scientist basis, simulated funding from our system
(with F=0.5) is correlated with actual NSF and NIH funding (Pearson R = 0.2683 and Spearman

p = 0.2000).
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From funding agencies to scientific agency: Collective allocation of science
funding as an alternative to peer review
Bollen, Joban, David Crandall, Damion Junk, Ying Ding, and Katy Birner. 2014. EMBO Reports 15 (1): 1-121.

Model Efficiency:

Using data from the Taulbee Survey of Salaries Computer Science
(bttp:/ [ era.ors/ resonrces/ tanlbee ) and the National Science
Foundation (NSF) the following calculation is illuminating:

If four professors work four weeks full-time on a proposal
submission, labor costs are about $30k. With typical funding rates

Dot > : f — L —
below 20%, about five submission-review cycles might be needed . h .
resulting in a total expected labor cost of $150k. i
8 P . ; f —> '(-:\ {—-r\'
The average NSF grant is $128k per year. i h h h h
U.S. universities charge about 50% overhead (ca. $42k), leaving \ "4 \ f {

about $86k. T .—’ .—’ . ?

In other words, the four professors lose $150k-$86k=$64k of paid { \ X {*
research time by obtaining a grant to perform the research. . — . — . .
That is, U.S. universities should forbid professors to apply for i \ f 1 f
grants—if they can afford to forgo the indirect dollars. . — h —> .

To add: Time spent by researchets to review proposals. In 2012 e

alone, NSF convened more than 17,000 scientists to review 53,556

proposals.

Information Visualization MOOC

Overview

This course provides an overview about the state of the art ¥ ACM
in information visualization. It teaches the process of _ X
producing effective visualizations that take the needs of A

s - Plug-and-Play
users into account. = Macroscopes

Among other topics, the course covers:

* Data analysis algorithms that enable extraction of
relationships in data

* Major visualization and interaction techniques

* Discussions of systems that drive research and
development.

A certificate will be issued upon successful completion.
Please watch the introduction video to get better acquainted

with the course. Sign Up For The Course

Katy Bérner, Ph.D.
Indiana University

Register for free at http://ivmooc.cns.iu.edu. Class will restart in January 2015.
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Models of Science Dynamics

Encounters Between Complexity Theory
and Information Sciences

We work closely with
clients to provide
custom-made data,
visualization, and
software solutions

B Upcoming Events

Katy Borner attends
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are: a proposal for a Conference
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(website accessed
9/05/13)
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visualizations

in the world.

B Our Products

Successful VMOOC
will be offered again {
in January of 2014

1043 Katy Bamer presents Mapping
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SGIELD 15 Years Canference

We work closely with
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custom-made data,
visualization, and
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VIVO

A Semantic Approach to
Schotarly Netwarking and Discovery

Katy Bomer
Michael Conlon
Jon Corson-Rikert

All papers, maps, tools, talks, press are linked from http://cns.iu.edu
These slides will soon be at http://cns.iu.edu/docs/presentations

CNS Facebook: http://www.facebook.com/cnscenter

Mapping Science Exhibit Facebook: http://www.facebook.com/mappingscience
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