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Empirical Bayes estimate for SMR
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Bayesian inference
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Bayesian approach

!

( Test for disease clustering)




Global test:
Study area

Focused test:




Kulldorff ’s Spatial Scan Test:

(1995, Stat in Med; 1997, Com in Stat )

Tango’s Maximized Excess Events Test:
Tango’s index (1984, Biometrics)

(1995, 2000, Stat in Med )
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Focused test : Tango(1995, 2000)
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dipn, = distance between (k,h)

where )\ denotes the cluster size.
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Efficient score for this test is
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where wy, = 1(k = kg); =0 (otherwise). When the cluster
region is unknown, by putting wy = dp — E(d}), the above

score can lead to a Global test:
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If test result is significant, the most likely cluster center
could be the region which has the largest contribution in
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Figure 1. The 113 regions comprising wards, cities and villages in the area of Tokyo Metropolis and Kanagawa

prefecture in Japan. The centre of a circle is the location of population centroid of the corresponding region and the radius

is set proportional to the population size. Three types of clusters are indicated by region numbers and symbols ‘A’, ‘B"and
‘C". For more details, see text
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Figure 2. A random sample from clustering model A. Circles are drawn only for the regions whose standardized risk
ratios are statistically significantly larger than 1 at « = 0-05. The radius is set inversely proportional to the tail probability.
The number shown in the map indicates the number of observed cases n;(> 0)
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S-PLUS code for the detection of spatial clustering program called MEET

(Maximized Excess Events Test)
0S / Language: S-PLUS
Tango T. ATEST FOR SPATIAL DISEASE CLUSTERING ADJUSTED FOR MULTIPLE

Reference: TESTING. Statistics in Medicine. 2000;19:191-204.

How to use: See the program and sample outputs.

Download: Download 'meet.s’ to your computer and run it in S-PLUS.
— M(click the file name to start Program:

downloading): Manual: See the reference article.
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Spatial scan statistic Poisson model
--- Kulldorff (1997)

Assume that the study area consisting of m regions and the
number of cases Xi in the region i is a Poisson random variable,

n;, >0, 0<p; <1

Define the windows Z (the set of regions) and the collection

() of all the windows. Then, for some Z (€ (), we consider
the hot spot model:

pi=p (i€Z); pp=q (1€ 2)



Spatial scan statistic (Poisson model)

Hy:p=q Hi:p>gq
n(Z) =Y icyx; ML) :=>ezn G=2UZ°

()" 65" e we

\ = sup w(Z) u<G> I(n_>n )
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‘ The window Z ( € (2 ) which attains the maximum
likelihood is defined as the most likely cluster (MLC).

Note: The null distribution of A is calculated by Monte Carlo samplings






15: 1st-Nearest neigbour




20: 2nd-Nearest neigbour




4. 3rd-Nearest neigbour




16: 4th-Nearest neigbour













27: 14th-Nearest neigbour
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Visual Disease Mapping System

a. SMR
b. Empirical Bayes SMR

Kulldorff ’s Spatial Scan Test
Tango’s Maximized Excess Events Test
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