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On a flexible scan statistic with a restricted likelihood ratio

T. Tango', K. Takahashi?
'Center for Medical Statistics, Tokyo, Japan, Graduate School of Human Ecology, Showa
Women’s University, Tokyo, Japan,
2Dept. Technology Assessment and Biostatistics, National Institute of Public Health,
Saitama, Japan

tango@medstat.jp

Spatial scan statistics are important and widely used tools for cluster detection.
Especially, SaTScan (circular version) proposed by Kulldorff (Com Stat: Theory and
Methods, 1997) has been utilized to a wide variety of epidemiological studies and
disease surveillance. However, as it cannot detect non-circular irregularly shaped
clusters, many authors have proposed different spatial scan statistics, including an elliptic
version of SaTScan. Above all, FleXScan proposed by Tango and Takahashi (Int J
Health Geo, 2005) has also been used for detecting irregularly shaped clusters. However,
this method allows a maximum of 30 regions in cluster size due to heavy computational
load. Many authors who conducted comparison of tests for disease clusters pointed out
this limitation. Tango (Jap J Biometrics, 2008), on the other hand, proposed a new
restricted likelihood ratio (rLR) for spatial scan statistics, motivated by a different point of
view, i.e., to avoid the property that ordinary spatial scan statistics tend to detect the
cluster much larger than the true cluster by swallowing neighboring regions with non-
elevated risk. Recently, we have confirmed that FleXScan implemented with the rL.R

(1) has surprisingly less computational time than the ordinary FleXScan, leading to no

restrictions on cluster size and
(2) tends to be able to detect any clusters reasonably well as the relative risk of the
cluster gets large.

Other existing spatial scan statistics seem to have no such nice property. However,
FleXScan with the rLR still suffers from the above-stated property due to likelihood ratio
to a certain extent. FleXScan with the rLR is illustrated with three kinds of artificial cluster
models created in the areas of Tokyo Metropolis and Kanagawa prefecture. “

Center for Medical Statistics

SAN Bldg. 4F 2-8-6 Higashi Shimbashi
Minato—ku Tokyo 105-0021 Japan
Tel: +81-3-6450~1680

Email: tango@medstat.ip
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Tango & Takahashi’s
Flexible scan statistic

p=0.025

4

£3 4L

3

1996 F ~2000F B HEDSHA D
AL FET=EE (SMR) DFEIRE H

P
EEE AR =) |resaons

IR ETEME DR E FleXScanik N

~HEEH RSB HE ~
N J

~ ™
SHEMEOREFZOREAE

o HFRT, EBRLVBZICFATES KB EORET T
F—iav:
e SaTScan: Kulldorff
e FleXScan: Takahashi et a/
D2D2DNH(HRELARNILTOHELTOTSLIFMIZEHHH..)

o E[R, BNEETH, CO2ODFEFZANVERENEZ TS,

18



FleXScan -

e © Session® Tool D Heb 1)

of =l 5l

Files |analysis]

Area name IComected ]Comec(ed [Oumected [Omnected 10mcted lCnmected IOonnecied lCmg
tokorozawa ‘kawagoe  sayama iruma niiza miyoshi

Input

Coordinate File:

o = moroyama ogose naguri tokigawa  yokc
lD:lFleXSmnlsawleisaitm-e. coo

10 Q@ kisai kitakawabe ootone kurihashi  wasl
Matrix Definition File: 11 kamisato  okabe
!D:glexgm“wmnmu.e..u 12 a arashiyama kawashima yoshimi hatoyama  oosc

jukabe koshigaya hasuda shiracka

e RWEED FIRQ ERW AT sugito matsubushi syouwa

FleXScan ver.1.1

Scarning method: Flexible spatial scan by data lensth.
~IProgram run on: Fri Jan 14 20:56:31 2005
[ |Purely Seatial amalysis

scanning for clusters with
high rates using the Poisson model.

SUMMARY OF DATA

“|Limit length of cluster: 15
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Number of cases ... (2812.38 expec

Overal | relative risk .:
Log likelihood ratio
Monte Carlo rank ..
P-value
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Scanning method: I:Flsxihls € Circular |
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