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The Microsoft Academic Graph is a This data is available as a set of zipped text The goal of the Ranker Challenge is to
heterogeneous graph containing scientific files stored in Microsoft Azure blob storage  assess the query-independent importance
publication records, citation relationships and available via HTTP. The file size of scholarly articles, using data from the

between publications, as well as authors, (zipped) is ~30GB and may be downloaded Microsoft Academic Graph.
institutions, journal and conference here.
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Social network analysis in Afghanistan
Joshua Blumenstock is studying the effect of unexpected shocks on network activity in
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. L. X 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
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Ranking and mapping article-level citation networks
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Time-directed networks pose a challenge for flow-based methods of network analysis. Such networks are
acyclic or nearly acyclic and thus very far from the nearly ergodic structures that flow-based methods are de-
signed to handle. Without suitable modification, flow-directed ranking algorithms such as the Eigenfactor score
put too much weight on older documents. Flow-based methods of cluster detection, such as the map equation
approach, can fail to resolve important structures. Here we show how flow-directed methods can be modified
to avoid these problems and thereby perform well on time-directed networks. To demonstrate the power of the
new article level Eigenfactor metrics, we rank the 1.8 millions articles in JSTOR. To illustrate the power of our
clustering approach, we create a hierarchical citation map of the JSTOR corpus.

Science is a massively parallel human endeavor to explain
and predict the nature of the physical world. Thousands of in-
dividual scholars build cumulatively upon the prior work of a
yet greater number of authors, and report upon their progress
through their scholarly publications. Following the conven-
tions of scholarly citation, each author references those pre-
decessors most important in the development of her ideas.
The most innovative research opens up avenues between new
ideas—mnovel citation trails. Other researchers follow these
tracks, guided by the citations that the pioneers laid down.
What emerges is a latticework of citations from which we can
in principle map the geography of scientific thought and re-
trace the pathways along which intellectual activity has pro-
ceeded. As Derek de Solla Price famously noted in 1965, this
lattice is in fact a vast network of citations, growing dynam-
ically and organically, doubling in size every ten to twenty
years [1]. Our aim is to map out the way that ideas flow
through scientific communities, so that we can comprehend
large-scale patterns, identify important contributions, and bet-
ter navigate the literature.

Network theory offers a rich set of tools for ranking and

trails of citations move inexorably back in time.

In this paper, we show how flow-based methods of network
analysis can be adapted for use with time-directed and acyclic
networks. This will allow us to apply flow-based methods to
map science at the scale of individual articles. To use net-
work analysis to better navigate the literature, we also present
a method to label the structures that we uncover at every scale,
using the textual content of the articles themselves. We will
need to do all of this in a way that is scalable to the full uni-
verse of scholarly publication, and that is updatable, so that
researchers may always be navigating with maps that are cur-
rent not to years, but to days. These methods will also be suit-
able for studying patent networks, court case networks, and
other similarly time-directed structures.

I. RANKING

The standard PageRank algorithm can be viewed as trac-
ing the path of a random walker on a directed, and possi-
bly weighted, network. Most of the time, the random walker
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Smart leleportation

(a) Recorded node teleportation  (b) Recorded link teleportation

2B

(c) Unrecorded node teleportation (d) Unrecorded link teleportation

Lambiottee & Rosvall (2012) PhysRevE
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ALEF Strengths

Performs well
Simple mechanics
Fast calculation

High resolution partitions
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West, Wesley-Smith, Bergstrom (2016) A recommendation system based on hierarchical clustering of an

article-level citation network. [EEE, Transactions on Big Data
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Citation Scores

Average Paper Score by Year (ALEF)
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Author Scores

* Author Score = Average citation score of all
papers

* How should paper credit be assigned!?
— Equally or Fractional?

* Why not sum!?
— Unique Scores: 72.15% vs 28.27%



Other Features?
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Other Features

* Matching datasets Is hard
* Author Affiliation: University of Washington

— george washington university

— university of washington bioengineering

— university of washington information school
— university of washington school of law

— university of washington tacoma

— university of washington bothell

* Coverage Is low: 25% of paper-author pairs have an
affiliation
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Blend Features

* Weighted Average
— Weights found via manual parameter sweep
— Crtation Score: /0%
— Author Score; 30%

* Axiom: Derived scores shouldn't outweligh the
source



Randomize Zeroes
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Random Chance!

e Our best i1sn't much better than random
— Random: 52.6%

— |5 68.3% (+30%)
* Thisjudging is favorable to random chance

* Unscored papers assigned [0, minval * 0.999]
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Submissions
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Submissions
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ALEF Paper Scores
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Final Paper Scores
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Figenfactor™ & Author Scores
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Cumulative Scores
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Cumulative Scores

Cumulative Score by Year (undirdir + Author Scores)
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Cumulative Scores

0.008 Cumulative Score by Year (Final Submission)
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Logistics

Phase |l
— Verticies 49,870,036
— Edges 949,577,946

Calculate Citation Scores: 34 minutes
Build Paper-Author Matrix: ~2 hours
Calculate Author Scores: 2 minutes

Author Score Feature: 5 minutes
Blending: 30 seconds



ALEF Summary

Simple, fast variant of PageRank for article-level
crtation networks

Ranks and maps

Vore experiments and modifications

Data cleaning issues

Thanks to Microsoft Academic Graph and
WSDM Cup Challenge
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