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Abstract

Taiwan is not a big country but the discrepancy in life expectancy between areas is quite
obvious. For example, the difference of male life expectancy between Taipei city and Tai-tung
county is 9 years. We expect that the difference between regions will become smaller with the
adjustment of public resources. Spatial heterogeneity can be used to explore the regional
inequality and there are three types of tests for checking spatial heterogeneity: Global test, Local
test and Focused test. Global test can be used to test whether the data are spatially homogeneous;
Local test is usually used to detect the location of high-risk areas (i.e., clusters); Focused test
can be used to confirm whether there are high incident rates around a specific area. In this study,
we select three common heterogeneity tests: Moran’s I (Global test), SaTScan (Local test) and
Tango Score Test (Focused test), and evaluate whether these methods can detect spatial
autocorrelation and/or clusters via simulation and empirical analysis.

The simulation study is performed on a two-dimensional space, with lattice data of size
5x5, 7x7, 9x9, ..., 21x21, under the assumption that the data satisfying spatial homogeneity,
spatial autocorrelation and clustering. The empirical data considered are the township-level
overall and major cause mortality rates in Taiwan. We found that these methods have similar
results in checking spatial homogeneity. Moran’s I is the most sensitive test to spatial
autocorrelation, and SaTScan is the best for testing the existence of clusters, followed by Tango
Score Test. We also apply these methods to the mortality rates of top three major death causes
(cancer, heart disease and pneumonia) in Taiwan. We found that they change steadily, with the
difference of mortality rates between two consecutive years satisfying spatially heterogeneity,
and most clusters of mortality rates are located in the southeastern mountain areas. In general,

there are still regional inequalities in the main causes of death.

Keywords: Spatial Heterogeneity, Spatial Autocorrelation, Life Expectancy, Leading Causes
of Death, Exploratory Data Analysis
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