
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Japanese Journal of Statistics and Data Science

	
                        Article

Evaluation of hotspot cluster detection using spatial scan statistic based on exact counting


                    	Original Paper
	Computational statistics and machine learning
	
                            Published: 23 January 2019
                        


                    	
                            Volume 2, pages 241–262, (2019)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                [image: ]
                            
                            Japanese Journal of Statistics and Data Science
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Fumio Ishioka 
            ORCID: orcid.org/0000-0002-1715-95741, 
	Jun Kawahara 
            ORCID: orcid.org/0000-0001-7208-044X2, 
	Masahiro Mizuta3, 
	Shin-ichi Minato4 & 
	…
	Koji Kurihara1 

Show authors
                        
    

                        
                            	
            
                
            1081 Accesses

        
	
            
                
            8 Citations

        
	
                
                    
                2 Altmetric

            
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
In this paper, we propose a novel approach to the detection of spatial clusters based on linkage information of a map dataset. Spatial scan statistic has been widely used for detecting a hotspot cluster (or a coldspot cluster) in various fields, such as astronomy, biosurveillance, natural disasters, and forestry. This approach is based on the idea of finding a connected regional subset that maximizes likelihood in the whole study area. To detect a hotspot cluster, which aggregates high-risk regions so as to be maximum likelihood, we only just search such a cluster from all patterns of connected regional subsets. However, except when there are extremely few regions of the study area, since the total number of connected regional patterns usually becomes enormous, we cannot investigate all of them. This means that we have not been able to know whether a detected hotspot which is obtained under certain rules, such as using the previous studies, has the truly maximum likelihood within a given study area. A zero-suppressed binary decision diagram (ZDD), one approach to frequent item set mining, enables us to extract all of the potential cluster regions at a realistic computational load. In this study, we propose a hotspot detection method using ZDD-based enumeration, and apply it to sudden infant death syndrome in North Carolina. This completely new method enables us to detect a true hotspot cluster that has the truly maximum likelihood. To evaluate our proposed method, we compare the properties of that with existing methods such as flexible scan and echelon scan, and discuss their suitability for different purposes of detecting hotspot.
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                    Notes
	An induced connected component is a subgraph in which every two vertices of the subgraph have an edge if the edge exists on the original graph.


	We conducted this experiment on a machine with Intel Xeon E5-2630 (2.30 GHz) CPU and 128 GB memory (Linux Centos 6.6). We implemented the algorithm in C++ and compiled them using gcc with the -O3 optimization option.
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