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Complex networks
The parts =

The interaction =2

O

perspective



Citation Dynamics

Evolution of science
Spreading of scientific knowledge
Relationship between papers, scientists, and fields
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Citation flow from A to B
out of field




Motivation

of citation network

ABRAMSON, G ST aic.g QDOERS.GY
MOUKARZEL, CF ] GITTERMAN, M
KIM, D
SIMON, HA
KUPERMAN; M KRAPIVSKY, PL REDNER, S
HERRERO, CP
BARTHELEMY, M
HUBERMAN, BA
MOORE, € NOH,JD' _HONG, H
RIEGER, H.
ZANETTE, DH B Vi
SORNETTE, D ]
BOLLOBAS, 8 e
BARRAT, A A -als
JEONG™
WEIGT, M DOROGOVTSEV, SN
WATTS, DJ
LLOYD, AL MENDES JFF
STROGATZ, SH WG, B
MOTTER, AE )
AMARAL, LAN
BOGUNAWM TETONgroninget
LATORA, V HOLME, P
BIANCONL G
VAZQUEZ, A NEWMAN, MEJ
'SOLE, RV
MY, R KERTESZ;4
VESPIGNANI, A AUBERT, R
MORENQ, ¥
CALDARELLI, G BARABASLAL WA\ JP:“”FFER'D LAL YC
KLEMM, K BORNHOLDT,S: ool !
EGUILUZ, VM p VANNRNS
GALLOS, LK SOKOLOV;iM ALMAAS, E
ERDOS, P FAVLIN.S, LiERRMANN, HJ
WAGNER, A STANLEY, HE
MONASSON,R MINNHAGEN, P
ARENAS, A Lu,L
RAVASZ, E
BLUMEN, A .
b BEN-AVRAHAM, D ..
JESPERSEN, S SNEPPEN, K

EBEL,H

2006



With what?

Large scale
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Statistical
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Descriptive



Large scale data

aI Review Lette rs Physnc_al Review E

oving physics forward

All papers published in journals
of the American Physical Society
(APS) from 1893 to 2008.
papers and
citations among them


http://pre.aps.org/
http://prl.aps.org/

Evolution of
citation
distribution



Which function describe
empirical distribution best?

Fitting analysis with



Komogorov-Smirnov Static

Distance between empirical
cdf and cdf of fit function



Goodness of fit test :
compare with artificial
samples from best fit fn.




Candidate distributions
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What can makes
shifted power law?



Evolution
mechanism



PA with attractiveness
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All papers
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Citation burst

ot=1 year
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Citation bursts emerge
among only young paper

Original
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Older than 10 years

10°°
1073 1072 10




The model




10° ¢
107 E
1072 E
107 £
107
107 E
107 E
107 E
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The model

Empirical t=2007, dt=1year Empirical t=2003, 6t=5 years
Empirical t=1989, ot=1year £ Model for t=2003, o6t=5 years
Model for 2007 Empirical t=1998, 6t=10 years
Model for 1989 Model for t=1998, 6t=10 years
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Conclusion

» Citation distribution is best
described by

* Big only from

! " papers

. with
time-decaying initial attractiveness



