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Power Laws

v

Node degrees k; = 1,2, ...kmax

» Degree distribution P(k) = P(ki = k)
ng ny
P(k)=— =
(k)= S r
> Power law c
— kT = =
P(k) =ck™ = o

\4

Logarithmic coordinates

log(P(k)) = —log k + log ¢
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Power Laws

Continues approximation P(x) = Cx™“

» Normalization (o > 1)

*° c
P(x)dx = ol =
/x (X) X a— 1Xm|n

min

» mean (o > 2)

» deviation (a > 3)
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Power Laws

» CDF

» cCDF

~(a-1)
Flx) = —C (a1 = (X)

a—1 Xmin
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Power Laws

Discrete case P(k) = P(ki = k), k = 1,2, ...kmax

» power distribution

C
_ -y —
pk =ck™ T = P

dp=cd kT=c((y)=1
k=1 k=1

» Riemann zeta function, v > 1

» normalization

-

(7)

-

Pk =

oy
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Power Laws

Maximum likelihood estimation of parameter «

» Let {x;} be a set of n observations (points) independetly sampled

from the distribution
—1 . o
P(X,') = @ < Xi >
Xmin Xmin

» Probability of the sample

n

P({Xi}\a):Ha—.l ( x >-a

Xmin Xmin

» Bayes' theorem

P(al{5h) = PLUxHa) p s
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Power Laws

» log-likelihood

L =InP(al{xi}) = nin(a — 1) — nln Xmin —
Xmin
i=1

» maximization % =0
n X -1
a=1+n In =
o
I:]. min
> error estimate
-1
a—1

Xmin N ﬁ
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