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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
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News and Updates What we do

. L . The DatalLab is the nexus for research on Data Science and Analytics at the
28 Blumenstock at Population Association of America

UW iSchool. We study large-scale, heterogeneous human data in an



How do we map the origins of
scientific disciplines!
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Science of Science

What ideas, papers and scientists seeded new fields?

Can we automate hypothesis generation? If so, how would
this change science!

Can we teach the computer to read the literature and
understand figures?

How can we improve scientific ‘navigation’ in the face of
information overload?

Can we predict new discoveries before they happen!?

How can we improve scientific institutions, reward
mechanisms and funding processes!

How can we facilitate interdisciplinary research and foster
innovation rather than just piles of papers?
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Science of Mapping

Mapping of Science




Citations form a vast network

de Solla Price, Science (1965)
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Recent common ancestor

Of the 14 million pairs of papers, 7.1M of them have a common ancestor—a hit rate of about
50%. Among these /.M LCAs, here are the ten most frequent papers (and their frequencies):
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. (47,129) Some Methods for Strengthening the Common y2 Tests (Cochran, 1954)

(35,585) The Evolution of Reciprocal Altruism (Trivers, 1971)

(34,195) On the Mathematical Foundations of Theoretical Statistics (Fisher, 1922)

(34,093) The Tragedy of the Commons (Hardin, 1968)

(32,067) Some Difficulties of the Determination Problem (Harrison, 1933)

(29,458) Diverse Doctrines of Evolution, Their Relation to the Practice of Science and of Life (Jennings, 1927)
(28,149) An Analysis of Transformations (Box, 1964)

(26,000) Fitting the Negative Binomial Distribution to Biological Data (Bliss, 1953)

(25,410) A Method for Cluster Analysis (Edwards, 1965)

(24,611) A Theory of the Allocation of Time (Becker, 1965)

http://blog.halperin/posts/2014/10/09/moore-sloan-fun-with-academic-lineage/
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Visualizing Scholarly Influence Over Time
Influence of Pew Scholars
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An evisceration of the H-index...
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Visualizing Scholarly Influence Over Time
Influence of Pew Scholars

Mark W. Grinstaff
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The map equation

frequency of inte-module movements

frequency of movements within module |

L(M) = g~ H(Q) + ) pLH(P)

m
=1

code length of module names

code length of node names in module i

Rosvall and Bergstrom (2008) PNAS
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The jargon barriers of science

HEY, HAVE YOU READ
MY NEW PAPER ON THE
ORBIFOLD QUANTUM
COHOMOLOGY OF...

HARMoNIC

NUMERIcAL
AVALY SIS

ANALYSIS

The Landscape of Modern Mathematics



Blue Discipline Blue Discipline
Phrase

Reader

Y

»  Writer
O Channel
P P

I I

X ~ space of all phrases

P. ~ probability distribution over yx; with values x e X
- writer chooses phrases with probability p,(x)

- optimal codeword has length — log, pz(iﬁ)

expected message length (X Z pi(r)logy pi()

reX
assumption: language of each scientific field is optimized based on trequency of phrases

Vilhena (2014) Sociological Science



Blue Discipline Red Discipline

Phrase
O ~ Writer 1 > Reader
Channel
P. P,
cross entropy
expected message length: Q(pillp;) = — Y _ pi(z)log, p;(x
reX
efficiency of communication
g _ H(X:) =2 sexpi(z)logs pi(z) Ci; =1—E,
Y Qpillpy) — 2 zex Pi(x)logy pj () T

cultural hole
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Iranslational Lag



Expression of Polypeptides in Yeast A I_|fe I—I|S‘tor‘y Of Innova'tlon

iInventors

Nature, PNAS, Cell >
1980

UWV licenses to WRF >
lawyers 1987

Patent Application >

examiners

Patent Granted >
1995

managers

$240 million in revenue >

F O UNDATTION

$31 million WRF -> UW > 2014
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Methods

* Extracted || 1,038,761 citations (1976 —2014)
— 92,680,292 patent citations
— 18,358,469 non-patent citations

— /61,759 non-patent, journal crtations
— 20,470,405 examiner citations (2001 —2014)

* Extracted years from patents and non-patents

Svensson, K. et al. Evolution of subspecies of . Journal of
Bacteriology, Jun.| 2005, vol. 18/, No. | [, pp.3903-3908

* Only use first, unique Iinstances of citing patent



Are patents becoming more myopic!
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Summary

Assembled scientific knowledge into a machine
readable form

Interrogating science from the meta-view

Trying to better understand the origins of
scientific ideas

Building tools that facilitate discovery at the
interdisciplinary boundaries of science



What else should we ask of this data?
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