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(2.5) zp(k)=Fp(k)xp(k— 1)+ Gp(k)vp(k)
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(2.6) @p(k)=[ Di(k) Da2(k) --- Ds(k)]
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(2.13) 2o (k) = Foza(k — 1) + Gava (k)
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(3.11) (7*,a) = = log 2o



goooooooobooOoooooooooOoboOoOoOoOoOoooDoOoOObOOOOoOoooo 433

N
1 ~ N
_Ezlogzk”ﬂ—l_?
k=1
000000000D0O0O00DOO0O0O0D0 #?06e00000

3.5 O0O0OODO

go0o000DO000O000O000ODbOO0ODODbO00DO00DOO00bO00ODOO0o0ODDbOoDDbOOO
goodbooobooboobobob0o AROUODO0bOOoobOooboAl@@oobooboo
O Akaike, 19740
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Model 1) AIC
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Quantitative Analysis Method of Network Traffic
by Component Decomposition Using Bayesian Time Series Model

Norikazu Tkoma! and Kazuo Yana?2

IFaculty of Engineering, Kyushu Institute of Technology
2Faculty of Engineering, Hosei University

The ever-increasing expansion of the Internet constantly increases the importance of
analyzing network traffic and making use of those results. To analyze network traffic in
this study, we used a Bayesian time series model, which decomposes network traffic into
trends, weekly and daily cycles, and colored noise components. The model is represented in
a linear-Gaussian state space model that consists of system equations for each component
and an observation equation, in which sums of the components yields the observed network
traffic. State estimation by Kalman filter is used to obtain each component. Variance and
AR parameters in the model are obtained to maximize the likelihood. Then a comparison
among candidate models and selection of the components proceed based on the Akaike
Information Criterion (AIC). To provide an example of an analysis using this proposed
method, we report on the decomposition results of traffic data of dialup access at Koganei
Campus and those at the top network domain of Hosei University, Tokyo which connects
to the SINET.

Key words: Network traffic, decomposition, Bayesian time series model, state space model, Kalman
filter.



