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How robust are journal rankings 
to the selection of journals?
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How does the Markov order 
affect the robustness? 
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Higher orders give more robust rankings because 

+ the range increases 
+ citation weights depend on journal importance 
+ perturbations remain local 
+ higher predictability in cross-validation test 

– at the cost of requiring more data

Conclusion



a First-order Markov b Second-order Markov c

Field PNAS Science Ecology Plant Cell
M1 M2 M1 M2 M1 M2 M1 M2

Ecology - 13 - 29 100 100 - -
Cell biology 100 80 100 68 - - 100 100

Mathematics - 4.6 - - - - - -
Statistics - 1.5 - - - - - -

Anthropology - - - 1.6 - - - -
Others - 0.38(1) - 1.4(7) - - - -

Remark
Second-order Markov dynamics are essential for 
identifying multidisciplinary journals
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Memory in network flows and its effects on
spreading dynamics and community detection
Martin Rosvall1, Alcides V. Esquivel1, Andrea Lancichinetti1,2, Jevin D. West1,3 & Renaud Lambiotte4

Random walks on networks is the standard tool for modelling spreading processes in social

and biological systems. This first-order Markov approach is used in conventional community

detection, ranking and spreading analysis, although it ignores a potentially important feature

of the dynamics: where flow moves to may depend on where it comes from. Here we analyse

pathways from different systems, and although we only observe marginal consequences for

disease spreading, we show that ignoring the effects of second-order Markov dynamics

has important consequences for community detection, ranking and information spreading.

For example, capturing dynamics with a second-order Markov model allows us to reveal

actual travel patterns in air traffic and to uncover multidisciplinary journals in scientific

communication. These findings were achieved only by using more available data and making

no additional assumptions, and therefore suggest that accounting for higher-order memory in

network flows can help us better understand how real systems are organized and function.
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