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An Analysis of Friendship Network Using State
Diagram

TovoHisA NakaDpa,! Yosumiko Karof2+!
and Susumu KuNiruit?

In this paper we analyze the process of growing friendship network using
state diagram. The state means a partial network structure in the research.
We observe the dynamics of the partial structure and summarize it using state
diagram. We can see a characteristics of growing friendship network from the
state diagram. Our data were collected by questionnaire from students who
just entered a graduate school. They answered relationships with friends of
all other members who joined the same lecture every week during about two
months. These data are represented as directed network in which an edge shows
a friendship. From the result of an analysis of the network the following two
knowledge are found. (1) A probability of formation of more than two people

relationship is high, when there are other edges before formation of two people
relationship. (2) After formation of two people relationship an edge from an-
other person to either of the two people is better to form more than two people
relationships than an edge from either of the two people to another person.
These knowledge are useful to enhance human communities.
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Table 1 Statistics of collected data.

oooo goooooooooooooOoOoOoooon
ooo gooooooooooooOoOoOoO0oOoooooon
go0o0oO0o0O00o00000o00
ooooo 10270
ooooo 2090
oo0oo0 30260
ooo0ooo 4016 0
gooooooooono
oooo o000 1020 20070 400000000 3040
20060 4000000000000000 2000
oooo Web 0000000000 DO0O0O0DOOOOOOO
gooooooO0oO0bO0O0O0O0O00bOO0000D

gobooooboooooooooo200000000000000O0O0010000DOO
gooooooooooooooooooooooboboo0ooooobooooooooobooo
ooooooooooobooooonb 10200 90090000000 30 8008ODOM
goboooob4000000000D0OCO0O0OOOOOYOOYODOOODOOOOOO
gooooooogooboooooobooooooooooooooooboobooooboobooDo
gobooooooboooobooooboooooboo
34 OOOOOO
goooooobooooobooboobooboobooobooobOoboboobOOobbOooOo
goooooobooooooooooooboooooobooobbooobooobooDoOoDOo
goobooobooooooboobooooobobooooooooooooboooooonoa
goooooooooooooobooooobooboobooooooobooooooooboo
gobobobooooooooooooobooooooooobooocoooobooOoOoooboobo
gbobooboooooboooboooobooooboooobOoooobooooooDo
goobooooooooooocooooooboobOobo0ooooOoboOooooooboobo
oo3su40240900000000 20000000000001030190940210000
g2g0b0o0o00oooocoboboooooooobboooooOobo0ooobboOooboooo
goooobooooooooooooooooooboboooooDbobbobobOOOOooODbo
b 200000000000 0000000DOO00DOOOOOOCOODOOODOOOOO
00000000D0O0D00000000YODO00D00000000000000000
goboooooooboooooboooboooooobooooo

000000000 000000000 Vol.2 No.1 87-97 (Feb. 2009)

02 0000O0O0O000O0OO0OO0O00ODOOOO0O0O0OOOO0O00ODOOOOO0OO0ODOOOOOODOOOOO0On
goooooOooooooooo0oooooo0oooooOoboOoOoooOoOo0UooooOooobooooooo
oooooooooo

Table 2 There are the numbers of nodes, undirected edges and directed edges, network densities,

clustering coefficients and inversed diameter of each groups at the end of the survey. Figures
in parentheses of the number of undirected and directed edges mean the ratio of it. Figures
in parentheses of clustering coefficient and inversed diameter mean the value of random
graph which has the same amount of nodes and edges.
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Fig.9 State diagram of three nodes partial network. There are only high and growing transitions.
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Fig.10 Transition with high probability compared with random network in figure 9 (significance
level = 0.05).
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All differences are significant (significance level = 0.05).
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