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Motive

= Three types of studies in econophysics
e Defensive: understand and control the risks
e Neutral: understand economy in terms of physics

e Offensive: create new industries and markets
-> [nnovation

= What is the origin of innovation ?
® Science

= Dynamics of science -> citation networks
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1. Brief review...

® Distribution of citations
Power law
e Redner (1998)

X Published in 1981 catalogued by 1SI (783,339 papers)
X PRD, vols. 11-50 (24,296 papers)

Lognormal
e Redner (2005)

X Physical Review, 1983 - 30th June 2003
(353,268 papers, 3,110,839 citations)

= Problem: incompleteness of data



2. Data and degree ...

All publications
(Thomson Reuter’s Web of Science (WoS), Elsevier’s Scopus
Google scholar, Microsoft Academic Search, Amazon, ...)

Thomson Reuter’s Web of Science (WoS)

Science Citation Index (SCI) from 1981 to 2011

3,749 journals

150 disciplines
24,160,348 papers
385,692,359 citations (links)




Distribution of Cltatlons
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Generalized Beta functions of the second kind (GB2)

N k
p(knua v, q, kO) — kB (

Distribution of citations is well explained by GB2



3. Hint for modeling...

e BA model
dk;
dt

e One example of attachment rate
H. Jeoung et al., Eur. Phys. Lett., 61, pp. 567-572 (2003)

II(k;) = Ack;’
mlI(k;) A “~

aging effect

# existing links

e We investigate 449,432 papers published in 1985
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e P.L. Krapivsky, et al., PRL 85, pp. 4629-4632 (2000)

a < 1 stretched exponential

p(k) o exp(k”), B <0
«a =1 scale free

p(k) oc k~H

a > 1 phenomena is akin to gelation in which
a single “gel” site connects to nearly
every other site
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Change of A,

t = Year — 1985



4. Summary and ...

¢ We investigated citation networks

e Distribution of citations follows GB2

1% (v+u)/q
ka y» Vs 7k — 5 | 7 ]-_|_ e
p(k; p v, ¢, ko) = — i ™

e Attachment rate
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4. ... and Future work

Toward the construction of “input-output tables of
knowledge and economy”
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