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Maps by compressing flow of information on networks
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Describing flow is a coding game
—objects deserve unique names
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Simplify and highlight
— important objects deserve unique names
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Simplify and highlight
—highlight important objects and filter away details
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Themap equation

L(M) = qxH(Q) +
m∑
i=1

pi�H(P i)
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Memory networks
describe where flowmoves to

depending onwhere it comes from
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Memoryless dynamics distort real constraints on flow
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Memory affects clustering of air traffic

A First-order Markov B Second-order Markov



Memory affects clustering of scientific journals

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) - - - -



Memory affects ranking of scientific journals
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Memory affects ranking of scientific journals
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Memorymatters
because conventional

memoryless dynamics cannot
capture real constraints on flow
with important consequences for
clustering, ranking, and spreading
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