wide side of the Internet

why 1/x distribution is so prevalent
in Internet data?
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INNOVATION IN GEOLOCATION
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DATA AND CHECK FRAUDS




The table lists the checks that 2 manager in the office of the
Arizona State Treasurer wrote % dvert funds for hes own use
The venders to whom the checks were ssued were fictitious

Date of Check
Ociobcrgdm

October 14,1992

Oclober 19, 1992

Amount

$ 192748
27,9021
86,241 50
21746
81,321.75
97,473.96
932451
89,656.17
87,776 89
92,106 .83
79,949.16
87,602.93
9687927
91,806 47
84,991 67
90,831 .83
93,766 &7
88,336.72
9461949
83,709 28
9. 41221
88,432 86
71,552.16

M. J. Nigrini, J. Accountancy 1999



Table 11-1  Benford’s Law: Distribution of Leading Digits

Leading Digit 1 2 3 4 5 6 7 8 9
Benford's law: 301%  17.6% 125% 97% 79%  67%  58%  51%  4.6%
frequency

distribution of

leading digits

Expected frequencies 235984 137.984 98.000 76.048 61.936 52.528 45472 39.984 36.064
of leading digits from

784 checks following

Benford's law

Observed leading 0 15 0 76 479 183 8 23 0

digits of 784 actual
checks analyzed
for fraud










* density 1/x

 cummulative distribution log(x)

1
P(d) = logo(d + 1) — logyo(d) = logsg (1 + 3) -



power laws in Internet data

 Falutsos Brothers 1999
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power laws in Internet traffic
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power laws in Internet traffic

log( Var(t))

Var(t) ~ t2"

log (aggregation time t)



1/x

* has infinite variance
* has infinite expectation

* has infinite integral — not even a distribution



EEE INFOCOM 2011
Shanghal, China
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CCDF

S. Laki et al. Infocom 2011
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Waiting time

Jromic:

Eur"opean Traffic Observatory Measurement Infrastructure

21 March 2006
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T. Rizzo et al. Tridentcom 2008
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multiplicative central limit theorem
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multiplicative noise

P(N)
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Pietronero et al. Physica A 2001
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frequency

wide distributions
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1/x

‘super’ scale invariant

describes well various spatial distributions in
the Internet network

multiplicative process is behind

log(x) has wide distribution



thank you!

vattay@elte.hu



