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What is the best fit?
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How to Compare?
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How to Manage Scarce Data?
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Is There an Order?
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Is There an Order?




Graph Theory Approach

Degree irreqularity indices

« Collatz-Sinogowitz Index (1957)

cs(G)= 4 - ()

. Bell Index (1992)

Var(G)= %Zkﬁ —GZ/@T

* Albertson Index (1997)

irr(G)= Y |k, —k,
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A New Index: Degree Skewness

probability of picking at random an incident edge

1

pi:;

1

Non-standardised skewness: p,; = < pl.j> —D;

Arithmetic mean geometric mean

(p,) = L+1 [

Estrada: Phys. Rev. E 82, 066102 (2010)
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The Laplacian Encounter

Graph Laplacian Normalised Graph Laplacian

L:K_A £:K_1/2‘L‘K_1/2
:I_K—1/2 ’A'K_1/2

(k. for i=], 1 for i = j,

P L. =1- : for i~ j

L,=4-1 for z~.], i Kk, ,
| 0 otherwise, 0 otherwise,




The Laplacian Encounter

Network degree skewness
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A Nice Normalisation
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Back to the Normalised Laplacian
p(G):TT-£-T:nZyj cos* 0,

O=p <p,<---=<u,




Spectral Representation




Erdds-Rényi Random Graphs G
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Barab3si-Albert Random Graphs
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Real-World Networks
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Real-World Networks
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LECTURE 6: BASED ON CHAPTER 17
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Approaches
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o Degree-degree Correlation

Strathclyde

Statistical approach
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o Degree-degree Correlation

Strathclyde

Example

Assortative Disassortative
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mmmmmmmm > Degree-degree Correlation

Strathclyde

- Statistical approach
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Degree-degree Correlation

Rea/-avgolr/d networks
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Degree-degree Correlation

Statistical approach
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- Statistical approach |
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mmmmmmmm > Degree-degree Correlation

Strathclyde

- What is it/

Disassortative Assortative
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Strathclyde

- Combinatorial approach




Degree-degree Correlation

Combinatorial approach
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o Degree-degree Correlation

Strathclyde

Combinatorizl approach
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= Degree-degree Correlation

Strathclyde

Combinatorial approach
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. Combinatorial approach
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Estrada, E., Combinatorial study of degree assortativity in networks. Physical Review E 84 2011, 047101



o Degree-degree Correlation

Strathclyde

- Combinatorial approach

Remark: Because we have already proved that the denominator
of the Pearson correlation coefficient is always nonnegative,

the assortativity/disassortativity of a network is determined

by the sign of the numerator.

Assortative Disassortative

>0 r <0
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- Combinatorial approach
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o Degree-degree Correlation

Strathclyde

Combinatorial approach
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o Degree-degree Correlation

Strathclyde

_ |P2|(|P3/2|+C_|Pz/1|)
7y =
3‘S1’3‘+|P2|(1_|Pz/1|)

TABLE I. Relative branching (| P/;|), transitivity (C), intermod-
ular connectivity (| P3/2|) . and assortativity coefficient for real-world

networks.

Network | Py | | P32 C r
Prison 425 < (4.09 + 0.288)
Protein residue 441 < (445 + 0417)
St. Marks 1054 < (1046 *+ 0.291)
Geom 17.42 < (22.09 + 0.224)
Corporate 1942 < (20.60 + 0.498)
Roget 955 < (10.08 + 0.134)
Jazz 12730 < (14484 + 0.771)
Zachary 677 > (449 + 0.256)
Drugs 1458 > (12.84 + 0.368
Transcription 1251 > (3.01 + 0.016
Bridge Brook 2242 > (1731 + 0.191)
USAir97 4336 > (3697 + 0.396)
Internet 91.00 > (11.53 + 0.015)




