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MAPPING



Pictures are pretty

http://maps.google.com



Maps simplify and highlight

http://maps.google.com



Maps are tools

http://subway.umka.org/maps/boston.gif



Maps simplify and highlight
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Maps are tools
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The best maps are also good
compressions



Community detection is dual to optimal
coding
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Minimum description length — shortest
description of model and uncertainty
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Social and biological systems are

differentiated

multipartite

integrated

dynamic



Maps by compressing flow of information
on networks

1111100

01011

1100

10000

0110

11011

0011

10111

1001

0100

111111
11010

10110

10101

11110

00011

0010

0000

1111101

10100

01010

1110

10001

0111

00010

1111100 1100 0110 11011 10000 11011 0110 0011 10111 1001

0011 1001 0100 0111 10001 1110 0111 10001 0111 1110 0000

1110 10001 0111 1110 0111 1110 1111101 1110 0000 10100 0000

1110 10001 0111 0100 10110 11010 10111 1001 0100 1001 10111

1001 0100 1001 0100 0011 0100 0011 0110 11011 0110 0011 0100

1001 10111 0011 0100 0111 10001 1110 10001 0111 0100 10110

111111 10110 10101 11110 00011

0000

001

11

100

01

101

110

011

00

111

1010
100

010

00

10

011

11

011

0010

010

1101

10

000

111

1100

111 0000 11 01 101 100 101 01 0001 0 110 011 00 110 00 111

1011 10 111 000 10 111 000 111 10 011 10 000 111 10 111 10

0010 10 011 010 011 10 000 111 0001 0 111 010 100 011 00 111

00 011 00 111 00 111 110 111 110 1011 111 01 101 01 0001 0 110

111 00 011 110 111 1011 10 111 000 10 000 111 0001 0 111 010

1010 010 1011 110 00 10 011

110 00010 0001

0 1011111 0001

110

10

0

111

111 0000 11 01 101 100 101 01 0001 0 110 011 00 110 00 111

1011 10 111 000 10 111 000 111 10 011 10 000 111 10 111 10

0010 10 011 010 011 10 000 111 0001 0 111 010 100 011 00 111

00 011 00 111 00 111 110 111 110 1011 111 01 101 01 0001 0 110

111 00 011 110 111 1011 10 111 000 10 000 111 0001 0 111 010

1010 010 1011 110 00 10 011



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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The map equation

L(M) = qyH(Q) +
m∑

i=1

pi
�H(P i)
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CHANGE



What is real change and what is mere statistical noise?



Significance clustering
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Real world
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Significance clustering
Real world
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Mapping change

Significance
clustering

Time 1 Time 2

Mapping change with alluvial diagram
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Mapping change

Time 1 Time 2

Mapping change with alluvial diagram



Mapping change in science
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