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A Note on Radiation-type Spatial Interaction Model:

Comparison with Constrained Gravity Models Using Japanese Flow Datasets

by
Tomoki Nakaya

Radiation model without free-parameters to be estimated was recently proposed as a new spatial
interaction model using intervening opportunity variable. This article summarises the fundamental concept
and mathematical derivation of the model, and then test it with traditional gravity-type models by using two
flow datasets in Japan, inter-prefectural migration of the entire country and inter-municipality commuting
flows in Ibaraki prefecture. All of the models fitted here including radiation model are origin-constrained types
of spatial interaction models. The results show that although the radiation model attains relatively high
goodness-fits, particularly for smaller-scale commuting flows, the origin constrained gravity models with one or
two parameters have better performance compared the radiation model for both flow datasets. The radiation
model fails to capture the tendency of dominant flows towards large-size destinations bypassing small-size
destinations near the origins. Further studies would be directed toward empirical exploration of conditions on
which radiation models perform well and theoretical advancements of radiation-type spatial interaction models

for a better understanding of relationships between spatial structure and mover’s decision making process.
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