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Abstract

In this study we developed artificial network generation model, which can generate on-line social network. The
suggested model can represent not only scale-free and small-world properties, but also can produce networks with various
values of topological characteristics through controlling two input parameters. For this purpose, two parameter K and P
are introduced, K for controlling the strength of preferential attachment and P for controlling clustering coefficient. It is
found out on-line social network can be generated with the combinations of K(0~10) and P(0.3~0.5) or K=0 and P=0.9.
Under these combinations of P and K small-world and scale-free properties are well represented. Node degree distribution
follows power-law. Clustering coefficients are between 0.130 and 0.238, and average shortest path distance between 5.641
and 5.985. It is also found that on-line social network properties are maintained as network node size increases from
5,000 to 10,000.
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Table. 1 Average Shortest Path Distance of Social
Network Obtained through Measurements

Network A;z:?lglgst};f:ﬁ Radius | Diameter
Flickr 5.67 13 27
LiveJournal 5.88 12 20
Orkut 425 6 9
Youtube 5.10 13 21
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Table. 2 Clustering Coefficient of Social Network Obtained
through Measurements

Network | Clustering Coefficient | Ratio to Random Network
Flickr 0.31 47,200
LiveJournal 0.33 119,000
Orkut 0.17 7,240
Youtube 0.13 36,900
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Table. 5 Network Topological Characteristics according to P
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Path Distance (will be discussed in Chapter 4.)
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Coefficient Weak Strong
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Table. 6 Average Network topological Characteristics according to Combination of K and P
P=0.1 P=0.3 P=0.5 P=0.9
Average Node Degree 2.936 2.942 2.903 2.874
Maximum Node Degree 300 264 246 206
e Node Degree Distribution(Follow Power-Law: 1, otherwise: 0) 1 1 1 1
Average Clustering Coefficient 0.052 0.131 0.169 0.238
Average Shortest Path Length 5.478 5.641 5.759 5.985
Network Diameter 12 14 14 15
Average Node Degree 2.966 2.895 2917 2.939
Maximum Node Degree 252 244 204 158
K=10 Node Degree Distribution(Follow Power-Law: 1, otherwise: 0) 1 1 1 0
Average Clustering Coefficient 0.051 0.130 0.169 0.239
Average Shortest Path Length 5513 5.799 5.878 6.058
Network Diameter 13 14 14 16
Average Node Degree 2.907 2910 2.892 2.906
Maximum Node Degree 176 166 148 136
K =100 Node Degree Distribution(Follow Power-Law:1, otherwise: 0) 0 0 0 0
Average Clustering Coefficient 0.052 0.122 0.175 0.242
Average Shortest Path Length 5.740 5.887 6.061 6.110
Network Diameter 14 15 15 16
Average Node Degree 2.944 2.894 2.899 2.927
Maximum Node Degree 108 92 83 76
= | Node Degree Distribution(Follow Power-Law: 1, otherwise: 0) 0 0 0 0
1,000 | Average Clustering Coefficient 0.051 0.112 0.168 0.236
Average Shortest Path Length 6.121 6.269 6.366 6.465
Network Diameter 15 15 16 16
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Table. 7 Combination of K and P for Small-World Property

P=0.1
K=0
K=10
K =100
K =1,000

Table. 8 Combination of K and P for Scale-Free Property

K=100

K =1,000

A 3 Q1e] RS Fa) AAE Y ESIZE Small-
World AJ2-& zka1 Q121 Scale-Free A= 5-A]of
2k Qe Ao 2 Uehylth vhd o] Scale-Free 422
Zh= HIERA Folli= Small-World /22 2831 Q1A
S HEAE] 2T 4= AUk

- <3t >3} <3 8>of|A] & 4= QIR0 K= 03 10 121t
P71 0.32}0.5 Afo]e] 2oy K =01 P =0.99] 3=
AHgSto] AR HEHIE k& A Bt B
Power-Law 535 w}g}A] Scale-Free A 212 % L}E}
Y3 ik 233k A4 0.130 ~ 0.238, Bt Hetoe)
5.641 ~ 59858 QFof|A] A3k 712 A] Qtof] Lotz
Scale-Free A& = el wabd K =03} 10 18]
3 P7}0.33} 0.5 Afo]o] Zgho|Lt K = 01 P = 0.99]
2 ol 4 W= A AT 4 oo,

- 0| #]| Small-World A 217} Scale-Free A 212 Ao H
o= K& PO ghofl what 14 54927t o] B A| ¥st
TA| T <3t 9>l 4] 474R] A5 A H QL

QoA ol 2 Q1 VIESIT WA Uk A}

LA =K =03} 10 22]22 P7}F0.33} 0.5 Afo] o] %3glo]

K =03} P=099] 7h& o] 837 44 Y E9)2E A

AT 4 ik TRl AR 21 24 HEI0A

A7} sk S SA AL 910) <3 9> lgko.

2 ol Ax 7Y 7hesith o= g Aes 2

WPt Power-Law o] Z5HA| UERA el 2

o ARl B A4 YEHZE ARtk K = 07}P =

0.3 2219 xgto] =t} 183l Power-Law A& ¢}

4 oFslA LhepLb e st AT} 2o 24 YEY

5 Yt K =03 P = 0.9 F22] 23}o] Frh

Table. 9 Topological Characteristics according to
Combination of K and P

K=0 - Power-Law Property(4)
P=0 ; Average Shortest Path Distance 5.985
e Clustering Coefficient 0.238
K=0, - Highest Power-Law Property (1)
P=03 Average Shortest Path Distance5.641
- Clustering Coefficient 0.131
K = 10, - Power-Law Prope_ny 2)
P=03 Average Shortest Path Distance 5.799
i Clustering Coefficient 0.130
K=10 - Power-Law Property (3)
P=0 5’ Average Shortest Path Distance 5.878
’ Clustering Coefficient 0.169

910] <3t 753} <3 8> 2| TheS Bl 4 3Urk

(The number in the parenthesis represents the rank of strength of
power-law property)
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Distance according to Number of Node
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