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Citation Networks

« Nodes = Documents

» Directed Edges from
bibliography of document to
older works

— Arrow of Time see
James Clough’s talk

* Examples:
Academic papers,
Patents,

Court Documents

Page 2 © Imperial College London



o o _ |Goldberg, Anthony, Evans, 2015]
Citation Distribution

Raw Data 1992-2002

Ta+00
1

Fat-Tail
(clearer on
log-log plot)

Log(p(c))

Te=04
1

Data from hep-th
section of arXiv

Ta=0G

1
Page 3 © Imperial College London LO g (C)



Citations to Publications published
In One Year in one Field
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Understanding Citations Through a Model
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Simple Models Fall

Price Model (1965)

Cumulative Advantage (Preferential Attachment)
new documents cite old documents In
proportion to the number of current citations

Find number of citations ¢ proportional to square
root of age of document

C~\/t — tpub
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Price Model

No fat tails for publications in same year

All papers of similar age gain similar number
of citations (square root of age)

In(p(c))

In(c)
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Tail Width Measure

Page

[Evans, Hopkins, Kaube 2012]

Fit reasonably well

In(p(c)) =) cited papers
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Recent! [Goldberg, Anthony, [El3

Our Model Papers| 4 Evans, 2015] |
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[Goldberg, Anthony, &1z

Evans, 2015] |

Results

For hep-th with 2000 papers/year, <c>=12.0
we find

p=0.55, g=0.2, 7y, = 200 papers

= 70% of citations are ‘copied’ from recent papers

c.f. Simkin and Roychowdary (2005)
Clough, Gollings, Loach, Evans (2015)
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TYPICAL PAPER
In Our Model

R. Smith
University of Fiction

Lorem ipsum dolor sit amet,
consectetur adipiscing elit. Nullam
vehicula leo id nisi volutpat convallis.
Aliguam quis nunc orci.

Accedite et ecce arbor in. Puella si
potes invenire. Accedite et ecce
tenebrae. Nam post te. Audio vocem
invocabat nomen meum. Alta voce In
tenebris. Arboribus primum occurrit
vocem audio. Sed quia repente serum
tincidunt. Silva perditus sum solus.

Puella non est, semper est idem.
Non currit contra me, iterum atque
iterum atque iterum.
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[Goldberg, Anthony,

A Better Null Model for Citations

Evans, 2015] |

* Mixes local and global knowledge
* Includes ageing
» Variable bibliography length (out-degree)

* Produces correct temporal behaviour for
width of citation distribution

* Matches a decade of data from hep-th
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= A better null-model
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Open Questions

 Bibiliography length has an effect
but ours was not realistic
— correct mean but not fat-tailed

* Other academic paper data sets?
* Other types of citation data

* Short memory?
— 5 weeks for hep-th data set
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