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ABSTRACT

In this study we have developed a network generation model, which can show the properties of both
small-world and(or) scale-free by tuning parameters. The network generation model consists of two steps:
PA(Preferential Attachment) and TF(Triad Formation), which resembles the network growth process in real world.
The effects of parameters on the small-world and scale-free properties are analyzed by investigating ASPL,
clustering coefficient, and power-law property of generated networks. It is shown that parameter K for preferential
attachment determines whether the network possesses the power-law property or not. Therefore, K is a parameter
which represents the scale-free property. Also, it is shown that parameter Prr for triad formation directly affects

the clustering coefficient. Therefore it is a parameter which represents the small-world property.
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Table 4. ASPL according to PTF

Prr = 0| Prg=0.1 | Prp=0.3 | P1g=0.5 | Prg=1
K=0 2.64 2.64 2.64 2.63 2.63
K=1,000 2.69 2.70 2.71 2.71 2.71
K=10,000| 2.69 2.70 2.70 2.70 271
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Table 5. Clustering Coefficient according to Prr

PTF=O PTF=O.1 PTF=0.3 PTF=0.5 PTF=1

K=0 0.12 0.17 0.19 0.20 0.21

K=1,000 0.04 0.09 0.11 0.12 0.14

K=10,000| 0.04 0.08 0.11 0.12 0.14

4.2.3 Power-law
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W5 7153l A3E <Table 6>l Azlslsich

I 6. Prroll W Power-law A&} |4
Table 6. Power-law Property according to Prr and
Exponent

PTF=0 PTF=O‘1 PTF=O.3 PTF=0.5 PTF=1

K=0 0,-120,-12|0,-12 |0, -12 |0, -1.2

kK=1000 |1,-09(1,-10(1,-10]|1,-10]1, -1.0

K=10,000| 1, -09 {1, -1.0 | 1, -1.0 | 1, -1.0 | 1, -1.0

(0: Power-law +%5 uhg, 1: Power-law X5 wZ
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