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Exponential decay law

log(amplitude)
vs. time is a
straight line.
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Zipf’s law - OE corpus

log(frequency)
vs. log(rank)
is a straight
line.

Old English corpus

4 6 8 10 12
0

2

4

6

8

10

log(rank)

lo
g(

fr
eq

ue
nc

y)



Exponential laws Power laws q−exponential laws How good is it?

Population distribution

log(frequency)
vs.
log(population)
is a straight
line.

UK towns and villages
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The q−exponential law

• Exponential law: fβ(t)∝ exp(−βt)

• If the parameter β is (spatially) distributed
according the χ2-distribution, then the
corresponding statistics, obtained by integrating
over all β, is given by q-statistics

• eq,β(x):=(1+β(q−1)x)1/(1−q)

• limq→1 eq,β(t)=exp(−βt)
• large q gives a power-law (long tail)
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Manchester, all departures

q = 1.207 ±
0.0028,
β = 0.265 ±
8.8e−07.
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Manchester to Liverpool

q=1.19
±0.012,
β=0.273
±2.4e−06.
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Manchester to airport

q=1.181
±0.006,
β = 0.268 ±
1.3e−06.
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Manchester to London Euston

q=1.214
±0.097,
β = 0.411 ±
0.00014.
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Estimated parameters
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