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Do you Facebook: social networks

Online social networking: Facebook [4], MySpace [9], Bebo [1]

ﬁmyspace.com.

a place for friends @Gbo

Network of movie actors

B What’s your Kevin Bacon number?

Network of scientific collaboration
B What’s your Erdos number [2]?

Economics network

B What's your coffee bean number?
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Small-world networks

Watts-Strogatz [12] small-world model
1. Start with a ring lattice.
2. Random edge rewiring with probability p.

3. Result: a small-world network somewhere between regu-
lar and Erdos-Rényi random [3]. (Figure produced using
Sage [11] and NetworkX [5].)

regular small-world random

increasing randomness
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Small-world networks

Watts-Strogatz [12] small-world effect
M high cliquishness C; low characteristic path length L

L(6) = SN =T #jezv(m d;; (1)
C(G) :% Z Ci where (2)
1eV(G)
Kj
ST NN - 1)/2 ©
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Small-world networks

Normalized plot on log scale (Watts-Strogatz). Figure pro-
duced using R [10].
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It's about efficiency: economic small-worlds

Latora-Marchiori [8] generalization: economic small-worlds
B global efficiency Egop; local efficiency Ejq.
M network cost Cg

Eglob = E(G)/ E(kN) (4)
1 E(G;)

F—oc — N1 5
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It's about efficiency: economic small-worlds

Normalized plot on log scale (Latora-Marchiori, unweighted).
Figure produced using R [10].
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It's about efficiency: economic small-worlds

Plotting metrics as functions of rewiring probabilities (Latora-
Marchiori, weighted). Figure produced using R [10].
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My contributions

Verify results reported by Latora & Marchiori [8]
B Using R environment for statistical computing [10]
B Computational problems:
Was it R (i.e. the “sna” package)?
Better hardware: CSIRO’s Burnet compute cluster
Alternatives to using R
M NetworkX [5]
M Sage [11]
Contributions to open source projects

B NetworkX: developed connected variant of Watts-Strogatz
model (upcoming NetworkX version 1.0)

M Sage: contribute to updating Sage +— NetworkX inter-
face package (upcoming Sage version 3.3)

G
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Conclusion & further research

Network approach to economics

M social networks — small-worlds — economic small-
worlds

Multi-agent simulation

M network of buyers & sellers [7]

M edge weight: Cobb-Douglas or constant elasticity of sub-
stitution functions [6]

M generalize to multiple input/output
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Thank you

Dr Rodolfo Garcia-Flores
CSIRO

CMIS staff

Questions?
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