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ABSTRACT: In public health studies, disease incidence often exhibits substantial spatial and temporal 
heterogeneity due to differences in healthcare access, population density, lifestyle, and socioeconomic 

conditions. Clustering methods provide an effective way to identify regions with similar disease risk patterns 
while reducing model complexity. The Chinese Restaurant Process (CRP) is a Bayesian nonparametric approach 

that partitions model parameters into homogeneous groups without requiring the number of clusters to be 
specified in advance. However, the CRP does not account for spatial dependence. The geographically weighted 

Chinese Restaurant Process (gwCRP) partially addresses this limitation by incorporating spatial information. 

Still, it assumes static cluster assignments over time and spatial influence determined solely by geographic 
distance. To address these limitations, we propose an Adaptive Geographically Weighted Chinese Restaurant 

Process. The proposed model extends the gwCRP via a dependent Dirichlet process, allowing cluster 
memberships to evolve dynamically over time while preserving spatial coherence between neighbouring 

regions. In addition, latent regional variables are introduced to construct adaptive spatial weights that capture 

unobserved similarities beyond physical proximity alone. The model automatically estimates the number of 
clusters and enables the identification of evolving spatio-temporal disease risk structures. The proposed 

methodology will be applied to Swedish county-level cancer incidence data from 1970 to 2023 with the aim of 
investigating long-term changes in regional cancer risk patterns. 
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