ANropnTMbl Knactepmsaumm B Moaenax
CIy4anHbIX rpadosB

AcnunpaHT BTOpOoro roga obyvyeHusa Kaszakos M.A.

YTBepxaeHHaa Tema auccepraumn: Anropnutmbl Knactepusauum B Mogenax
ClyYanHbIX rpagpos

Hay4Hbin pykoBoauTens: npod., 4.¢p.-M.H. KanarmH B.A.

Bbicwas wkona akoHomukn, HwkHun Hosropog, 2017
www.hse.ru



0 | 3agava knactepusaumm Ha rpadax

Pasgenntb uUcxogHbl rpadp Ha AOCTATOYHO MNSIOTHbLIE
noarpadsl, MMerwmne  OTHOCUTENbHO  Maroe
KOSIN4YECTBO CBA3EN Mexay coDOon.
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I" A, | 3agada knacrtepusaunm Ha rpagax

Bapuauuu:

» Beca pebep

* OpueHTauuns pebep
* ATpnOyTbI BEPLLNH

* [InHammnyeckune cetu

* [lepecekatoLmeca coobLuecTsa
* HeyweTkaga knacrepusauugd
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B | ANropuTMbl

* Divisive algorithms

« Modularity-based methods
» Spectral algorithms

* Dynamic algorithms

 Methods based on statistical inference

Fortunato, Santo. "Community detection in graphs." Physics reports 486.3
(2010): 75-174.
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B | Benchmarks

 Real-life

 Generated
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B’ | Benchmarks: generated

e Stochastic block model

* Degree-corrected block model

Karrer, Brian, and Mark EJ Newman. "Stochastic blockmodels
and community structure in networks." Physical Review E 83.1 (2011): 016107.

* LFR

Lancichinetti, Andrea, Santo Fortunato, and Filippo Radicchi. "Benchmark graphs for
testing community detection algorithms." Physical review E 78.4 (2008): 046110.
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‘B | Stochastic block model

* The number n of vertices
* A partition of the vertex set V ={1,...,n} into
disjoint subsets C,,...,C, , called communities
* A symmetric rxr matrix P of inter-community edge
probabilities
P; = Pr{edge(u,v)}, ueC,; and veC,




‘B’ | Erd6s—Rényi model

* |V| =n vertices
* r=1communities

oP:p
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R | Planted partition model

* |V| =n vertices, r = 2 communities
* |C,| =|C,] =n/2

e P ={pin pout}
Pout Pin




‘B’ | Modularity

Null model:
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Detectability of community structure

* A-—adjacency matrix nxn, where A;= 1 if there
is an edge(i, j) and O otherwise

4 )
Pin Pout
° (A) — .________EL _________
\pouté pin/

1 1
° <A> = E(Cin + Cou) 11" + E(Ci” B Cout)uuT, Cin = NPins Cout = NPout
1=(1,1,1,.)AMm, u=(1,1,.,1,-1,-1,...,-1)/\/n
Y ' '

n n/2 n/2
B = %(Cin — Cout) uuT +X =A—- %(Cin + Cout) ]-]-T
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Detectablility of community structure

(b)

-\/2(6. +c ) 0 \/2(0. +c )

m out mn out

Cin — Cout — \/2(Cin + Cout)

Cin — Cout = \/Q[Cin + (Q — 1)Cout}
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Detectablility of community structure
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L 2 _ : . :
a? = (Cin — Cout) 2(6“21 + Cour) erf 2 _ Gaussian error function
(Cin - Cout)
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Detectablility of community structure

Nadakuditi, Raj Rao, and Mark EJ Newman. "Graph
spectra and the detectability of community structure in
networks." Physical review letters 108.18 (2012): 188701.

Decelle, Aurelien, et al. "Inference and phase transitions in
the detection of modules in sparse networks." Physical
Review Letters 107.6 (2011): 065701.
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[pyrne anroputmeil:

 Min Cut

 Normalized Cut

Opyrve mogenu:

» Degree-corrected block model
* LFR

« ERGMs
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Cnacunbo
3a BHMaHwue!




