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Abstract

Earthquake hazard mitigation is an important issue. In engineering applications,
the development of an attenuation relationship in a seismic hazard analysis is a useful
way for earthquake hazard mitigation. Usually, least squares method (LSM) is
employed as regression method to find the optimal solution of parameters in
attenuation model. However, LSM have some drawback, such as searching the local
optimal solution and the gradient of objective function needs to exist to search for the
optimal solution. On the other hand, Genetic Algorithm (GA) is a robust search
technique based on the principles of evolution. Unlike the traditional mathematical
methods (e.g. LSM), GA uses multiple points to search for the global optimal solution
rather than a single point in search of the local optimal solution in the traditional
gradient based optimization method. Moreover, GA does not need to calculate the
gradient of objective function to search the global optimal solution; thereby makes it a
highly promising tool for regression analysis. In this study, both least squares method
and genetic algorithm are employed as nonlinear regression methods to find the
optimal solution of parameters in attenuation model to compare the robustness and
predicted accuracy of the two methods. Besides, different weights (equal and unequal
weights) of each recording were used to compare the adaptability of the weights for
practical application. Considering the hazard and energy radiation of an earthquake,
the unequal weights of each recording are defined as functions of hypocentral distance.
Earthquake data of southwest Taiwan collected from Taiwan Strong Motion
Instrumentation Program system were used to develop the empirical attenuation forms.
The database consists of 5323 recordings collected from 208 earthquake events of
magnitude between 4.5 and 7.3 and hypocentral distance less than and equal 300 km
from 1993 to 2006.
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