The Japan Society for Industrial and Applied Mthenatics

H &S BB S 3Gk
Vol. 13, No. 3, 2003, pp. 403~415

FEZEREE A AW BERE T 7 VL ERTEN
B - EEERICRITTEE
gaK e
*FIEKREHETFER
A Commutation Flow Model and the Effect of Workers Decentralization
Using the Joint Distribution of Home and Workplace Locations

Tsutomu Suzuki*
* University of Tsukuba

Abstract. The objective of this paper is to show the theoretical relationship between
spatial distribution of urban workers and commuting or business-trip distances, using the
Vaughan’s joint distribution of home and workplace locations. First, we describe macro-
scopic relationship of the locations between home and workplace, which is based on Vaughan’s
quadvariate normal distribution whose marginal distributions are according to Sherratt’s bi-
variate normal distribution, by introducing intensive parameters, i.e., jobs-housing balance
and spatial correlations. Then we derive the analytical expression of commuting distance
or business-trip distance by using those parameters. We find out the optimal workplace
distribution that minimizes the weighted sum of average commute travel distance and av-
erage business-trip distance. Commuting distance has a minimum value with respect to
jobs-housing balance, when spatial correlation is constant. The decentralization of jobs is
reasonable policy when the spatial correlation is sufficiently large and the weight of business-
trip is low. Thus, jobs-housing balance and spatial correlation of home and workplaces play
important roles in identifying travel distance, and also in determining optimal spatial distri-
bution of urban workers.
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Figure 1: Spatial distribution of home and workplaces.
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Figure 2: Section of housing distribution of workers who work at z,, = 1,3, = 0. (a =1/2)
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Figure 3: Jobs-housing balance, @, spatial correlation, p, and mean commuting distance, d.
(O'h = 1)
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Figure 4: Relationship between jobs-housing balance, c, and spatial correlation, p, in
Japanese Metropolises.
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Figure 5: Jobs-housing balance, a, spatial correlation of workplaces, p,,, and mean business-
trip distance, d,,. (o, = 1)
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Figure 6: The weight of business-trip, v, and optimal jobs-housing balance, a*.
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