— iR 3

DBSJ Journal, Vol.12, No.1
June 2013

ESETIVICESHEREE BB

Facility Location Problem based on Ran-
dom Walk Model

BB RER" T me’
RAR @t t@E JX°

Nobuaki MUTOH Kazumi SAITO
Seiya OKUBO Tetsuo IKEDA

ARXTHE, BSETIVICEISTETI1—YEEEL,
EZAOh=HMAT, BEESh-EREROIEELENRD
—DITEDI—YNEESIHEEER, CORRERKIZT
BE5MREET SHEERS. T, AMEZERELL, D
RIREAY NP-BH#ISRICERICLE, TOHMBERAYTED
ASEBELRDEICERTS. RIS, REHEROENL
REAZERTELLLIC, BEFELMENSFEEZRALE
BAREICEIRELZRETS. ENHRALREERPOT—4
ZRAVEFEERRTE, KRHOGHERFEROXRESEEE~D
BALHERLT BRELLENROMECRREOAMEE
RIS

We address the problem of locating a number of
facilities by considering a user behavior model based on
random walk, so as to maximize the total probability
that the user visits at least one facility during a given
time span. In this paper, after formulating our facility
location problem, we mention that the problem belongs
to NP-hard class, and the objective function has a
submodular property. Then, after deriving an efficient
way of calculating the objective function, we present a
method based on a greedy algorithm equipped with
so-called lazy evaluation. In our experiments using a
power grid and a real road network, we evaluate the
performance of our proposed method in terms of solution
quality and processing efficiency, in comparison to those
of some representative existing methods.
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Fig. 1 Solution quality evaluation by objective function
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Fig. 2 Solution quality evaluation using synthetic
networks
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Fig. 3 Facility location results for road network
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