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Mathematical Sociology of the Mutual Aid Fund
for Housing Reconstruction 1:
An Analysis of the Property Damage Rate

Atsushi Ishida*
Kenji Kosaka**
Hiroshi Hamada**

m Abstract

This essay addresses the current status and remaining issues of the Hyogo
Prefecture Mutual Aid Fund for Housing Reconstruction and discusses the politi-
cal implications of this system. It formulates a model for examining property dam-
age, and analyzes the degree of improvement in the level of property damage suf-
fered by individual households through the use of this mutual aid system. For the
purpose of this analysis, an index called the “property damage rate” is defined.
This index measures the degree to which the property owned by individual house-
holds is affected when homes are destroyed by a major disaster and then rebuilt.
The results show that the implementation of a mutual aid system can certainly im-
prove the situation in terms of reducing the percentage of households that lose all
of their assets (i.e., households with a property damage rate of 1.0 or higher). The
results also show that increasing the amount of mutual aid paid yields greater im-
provements. At the same time, however, increasing payments requires increasing
premiums. The system should be evaluated from the perspective of maintaining a

balance between the financial burden of households and security.

Key words: disaster, mutual aid fund for housing reconstruction, property damage rate,

vulnerability
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