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[Abstract]

Zipf’s law is the remarkable feature that the rank-ordered distribution of word frequencies follows an approximate
power law. The theoretical basis of this pattern, however, has not been fully grounded. Authors’ group considered
that the stable distribution is the key-factor creating Zipf’s law in SNS language data and provided the explanation
probabilistically. If SNS contains stable distributions, it is possible to derive Zipf’s laws from them using the
tutorial by Adamic (2000). According to Hida (2011) the stable distributions composed from compound-Poisson
distributions in Lévy-Khinchin formula should be widely observed among power-laws and long-tailed social
phenomena. This paper provides Hida’s conjecture a good evidence by using Japanese Twitter’s data and the

computer simulation. This computer simulation indicates a new method to create fat-tailed distributions flexibly.
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Z=608; yv=200;

® = 488; v = 1000;

a = Replace [Flatten[Table [Total [Table[Length[Select [RandomReal [x, v], LessThan[1/2])])], 211 v]]1s
_?PossibleZero) -+ Nothing, {1}];

¥ = 208; v = 500;

b = Replace [Flatten[Table[Total[Table[Length[Select [RandomReal [x, y1, LessThan[1/ 2111, 211, w11,
_?PossibleZero - Nothing, {1}1;

x = 100; v = 200;

c = Replace [Flatten[Table [Total [Table[Length[Select [RandomReal [x, y1, LessThan[1/ 2111, 211, w11,
_?PossibleZero - Nothing, {1}];

x = 58; v = 100;

d = Replace [Flatten[Table[Total[Table[Length[Select [RandomReal [x, y], LessThan[1/z]]1]1, 211, V1],
_?PossibleZerof) - Nothing, {1}];

x =485 v = 20;

e = Replace [Flatten[Table[Total[Table[Length[Select [RandomReal [x, y]y LessThan[1/z]]1]1s 2115 V1],
_?PossibleZerof) - Nothing, {1}];

¥ = 205 v=10;

f = Replace [Flatten[Table[Total[Table[Length[Select [RandomReal [x, y] s LessThan[1/2]]1]s 2115 v11s
_?PossibleZero - Nothing, {1}];

® =185 v =15;

g = Replace [Flatten[Table [Total [Table[Length[Select [RandomReal [x, v], LessThan[1/2])])], 211 v]]1s
_?PossibleZerof - Nothing, {1}];

x=05; v=4;

h = Replace [Flatten[Table [Total [Table[Length[Select [RandomReal [x, yv], LessThan[1/2]))]1, 211 v]]1s
_?PossibleZerof) -+ Nothing, {1}1;

x=1; v=3;

i = Replace[Flatten[Table[Total[Table[Length[Select [RandomReal [x, y1, LessThan[1/ 2111, 211, w11,
_?PossibleZero - Nothing, {1}];

x=09.1; v=2;

j = Replace [Flatten[Table [Total [Table[Length[Select [RandomReal [x, y], LessThan[1/z)]1]1, 211 w11,
_?PossibleZerof) -+ Nothing, {1}]1;

data = Flatten[{a, b, c, d, e, ¥, g, h, i, j}1;

estimate = EstimatedDistribution[data, StableDistribution[ay By py o]];

pdf = PDF [estimate, n];

hist = Histogram[data, Automatic, "PDF"];

Show[hist, Plot[pdf, {n, 1, Max[data] + 1}, PlotRange -+ All, PlotStyle -+ {Darker [Red], Thick}]]

estimate

Length[data]

data

Plot [pdf, {n, 1, Max[data] + 1}, PlotRange -+ All, PlotStyle + {Darker [Red], Thick}]

[B8:=aL— 3 THLV: Mathematica D TR 5 4]
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20 40 &0 20 100 120 o @ 0
[B9: 3al—Y 3 R head) [B10: 2 aL—>a iR £4K]
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