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ABSTRACT

A nonparametric spatial scan statistic

Cho, Ho Jin
Dept. of Biostatistics and Computing
The Graduate School

Yonsei University

In spatial epidemiology or geographical disease surveillance, spatial scan
statistics are often used to detect spatial clusters with unusually high or low rates
of outcome and to assess the statistical significance of detected clusters. The
existing models for the spatial scan statistic are parametric methods, which
assume a specific distribution for the data. Kulldorff, Huang, and Konty (2009)
proposed a normal model for continuous outcome data. When the data follow a
skewed or heavy tailed distribution, however, the assumption on the distribution
may not be suitable and hence it is difficult to apply the existing methods.
Therefore, we propose a nonparametric method that does not require any
distributional assumption. The proposed method is based on Wilcoxon rank sum
test instead of the likelihood ratio test.

Through a simulation study, we compared the statistical power and accuracy of
the normal and nonparametric methods when data were simulated from various
distributions. In addition, we applied the nonparametric method to Korean female
breast cancer mortality data and compared the result with those from parametric
methods.

Simulation study results showed that the statistical power and accuracy of the
normal model are low when the underlying distribution is skewed or heavy tailed.

On the other hand, the nonparametric method seems to have higher statistical



power and accuracy than the normal model in almost all cases. In the actual data
analysis, the nonparametric method identified a cluster similar to the one detected
using the poisson model, while the normal and weighted normal models found a
very different cluster.

In conclusion, the proposed nonparametric scan statistic can be a good
alternative to the normal model for continuous data following a skewed or heavy

tailed distribution.

Keywords : spatial scan statistic, nonparametric method, Wilcoxon rank sum test



