E R

FleXScan O ZIZV > T NT—Z B A TWETOT, ZrE AW TEIMEREREZ T3 2
ERTEET, UTOFIEEZFEITLTTIVY,

1. FleXScan # & L ¥,

2. Input DEEIZLLFD sample 74+ /L Z DFDT 7 A NEFFNFIEIRLES,
@ Coordinate File: “saitama-e.coo”
@ Coordinate — “Latitude/Longitude’ =5 = v 7 1 5,
@ Matrix Definition File: “saitama-e.mtr”
@ Case File: “heart-M.cas”

3. Output PHEEIZHI 7 7 A VE AT LET, [Set default name] K% %
7Yy 7 TNTEBNICHENZ 7 A VBRED £F,

7 Flexscan E= o =
File (F) Session (S) Tool (T) Help (H)
D= %
Files | Analysis |
Input
Coordinate File:
[C:¥Program Files¥F|eXScanV3j¥sanple¥saitama-e.coo ; ‘ Edi‘ti
- Coordinates: @ Latitude/Longitude ¢ Cartesian Radius of Earth !6370 km
Matrix Definition File:
IC:¥Program Files¥F|eXScanV¥3 ) ¥sanple¥saitana-e.mtr { Edﬁ!

Case File { cbserved # and expected #/ population # )
]C:¥Prngram Files¥F|eXScanVsj¥sanp | e¥heart-M.cas

Output

Results File:

jC: ¥Program Files¥F|eXScan¥3j¥sample¥heart-M. out | View i

-~ Comment|

- 99.



4. WIZ lAnalysis] # 7 %4 L £ 7, Statistical model T Poisson Z &R L,

D =@ 7
| Files  Analysis |

 Statistical model: | * Poisson  © Binomial

Statistic typs: “ Original LLR f“ LLR with Restﬁcﬁon _

" Circular

 Scanning method: & Fi

| The Maximum Spatial Cluster Size: 115 census areas {default=15)
| {Recommended<=20 for Original LLR, but there are no restrictions for LLR with Restriction)

il Random number: & Multinomial (" Poisson

| Monte Carlo replications (default=999): 1999 - Seed of Random Number: 14586111

5. FORunAZo %271 v 7, ¥721% Session] — [Run) Z @R LUETLF

X
6. TT—ANEELRZTII, TR TR, FRIBIERRzEAELE
2V ITRRFSINET,

BRORS -
Output 7 7 A4 /L TMOST LIKELY CLUSTER| ®IE®D
Census areas included .: kawaguchi, souka, koshigaya,- -
WETONTWEHERTROERN, 207 —F TRE S NzERMtIR T3,
SHIZTD
P-value ............... :0.001
NEDHEMDREEZRLTVET,

P -value (2754 5% most likely cluster & L TRIE & 7= #illi 3 E1 072 < o
TTHRIAINTNET,
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' 7 heart-M.out - XEHE Ei!fﬂ@jl~
T7AUF) RE(E) 8F(O0) FR(V) ~ILTH)

#

Scanning method: Flexible spatial scan. 3

<STATISTICS>
Original log likelihood ratio.

Program run on: Wed Mar 11 14:44:28 2009

Purely Spatial analysis
scanning for clusters with
high rates using the Poisson model.

SUMMARY OF DATA

Limit length of cluster: 15
Number of census areas.: 92
Total cases +sswisvssssst 16462
(expected number is adjusted by Total cases as *Total expects¥ = *Total cases%)

MOST LIKELY CLUSTER

1.Census areas included .: kawaguchi, souka, koshigava, warabi, hatogaya, voshikawa, sugito
Maximum distance.......: 24.2383 kn (areas: kawaguchi to sugito) -

£ 1

4
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SOOI IT7AILET—EERK

VTN T7AMIFEROT—F &b LIELNLTWET, TRETFORSE L O
XETA OALE (&FTOHBET) 13 TR 12 FER AAROTHXETA (IEERER) (E L
HpE, BAHRY S F—3IT) o TWET,

o (LE[EH 7 71 /v : Coordinate File (coo)
» Format: <HREAA> <HEE> <BE>

BE, BRERZZNTH [E)] TERENET, Thdbb
xx € yy 5y zz ¥ — xx+yy/60 +22/3600 () O X H B LU TAHLET,

R, BETRL, XYEEEZAWS Z L bHiRET GELIX TEE] 228 L
TFaWw),

3692194444 1394891667
3614416667 139.3919444
i 3580472222 1397272222
3585833323 1396486111
3590277778 1396319444
2613555556 1394589339
|chichibu 3598861111 1390886111
Jtokorozawa 3579638889 1394719444
thannou 258528 1322321111
tkazo 3612833333 1326052778
thonpro 36.24055556 1391936111
[{higashimats 3603898589 1304032333
Hiwateuki 3594777778 1397027778
kasukabe 3597194444 1397556323
Hsayama 3584972222 1394155556
thanyu 3616944444 1395519444
kounosu 3606277778 1395255556
fukaya 3619444444 1392847222
|aeeo 3597416667 1395966667
yono 3588055556 1396201667
Jsouka 3582222222 1398086111
lkoshigaya 3588777775 139.7941667
fwarabi 358225 1396827778
ttoda 3581444444 1396811111
Hiruma 3503277778 139.2944444

hatogays 3582361111 1397444444
- 3579416667 1395960444
3583333333 1395836111
3577833333 1396088809

] O_ﬁ Fedeitt
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BefelE R 7 7 A /L : Matrix Definition File (mtr)
» Format: <mHiXEHA> <HXEHA1> <HARXREHREL 2>

Bz 101X Areal EHEELCTWD DD, Area3, Areab D202 ThH D & =12iE

Areal Area3 Areab

Area2

Area3 Areal ...

DEHIZ7Y ET, Areal & Aread DEHt L TV AHEIZIE. Aread DfTIZH 4
7 Areal BALRITHITWTER A, UTRTHRIZZREELIICLTTFEW, 5t
HTRVWBECEZ I —RELET, ZOMFMEORRIZ, Edit B ® [File)
— [Check symmetry] TITH Z &M TEET, LT (77 A VOfREE) DIE
BEZRLTFXW,

=131

 |Connected [Connected [Connected [Connected |Connected [Connected [Connected
1 fkawagoe  oomiva tokorozawa savama age0 fujimi kamifukuokz sakado
2 Jkumagaya evouda higashimatst fukaya fuk isge namekamwa oosoto kounan
3 kawaguchi  urawa matsuki  souka koshigava warabi toda hatogava
4 Jurawa kawaguchi oomiva wmatsuki  yono warabi toda asaka
oty kawagoe  urawa matsuki agen ¥ono fupimi hasuda
iﬁ ; : kumagaya kazo hanvu kounosu fukiage menuma kizai
P . [chichibu naguri tokigawa  yokose minanc voshida okano arakawa
lB ~ [tokorozawa kawagoe  sayama ruma niiza miyoshi
(g ~ thannou sayama iruma hidaka moroyama  0gose naguri tokigawa
185 Akazo eyouda harpu kuki kigai kitakawabe ootone kurihashi
11T thonjyo fukaya misato-maclkodama kamisate  okabe
12 ~ |hieashimatstkumagaya sakado namekawa arashiyama kawashima yoshimi hatoyama
watsuki kawaguchl  urawa oomiva kasukabe koshigaya hasuda shiraoka
{kasukabe matsuki  koshigaya mivashiro  shiracka  sugito matsubushi syouwa
sayama kawagoe  tokorozawa hannou ruma hidaka
gyouds kazo
gyouda ckegawa  kitamoto  fukisge voshimi kisai kawazato
kumagaya honjyo menumsa okabe kawamoto  hanazono  yoril
kawagoe  oomiya ckegawa  hasuda = ina kawashima
uraws oomiya
kawaguchi  koshigava vashio misato-shi  voshikawa
koshigaya kawaguchi mwatsuki kasukabe souka yoshikawa matsubushi
warabi kawaguchi  urawa toda =
-7 -

- 926 -



TR DT —ZIZLL T D 2 5D RF —BH Y ¥4,

© BMXETH OHFELREZAWZET VTCHRITEZITOHE
e F—# 77 A/ : Case File (observed # and expected #) (cas)
> Format: <HXEA4> <BRIEER> <HFEHR>

RAT R B2 % EUEIC U I ERE R VWEd, M - EEAR LR ST o B E
BAERAWAZ LT - EHFABRLIZERERELND Z L1072 1,
Poisson &5 )V COAT ZITVVE T,

© FHREETRDOAAZRAWEZET VTHEITZ1T O 5BA
e F—X& 77 AL : Case File (observed # and population #) (cas)
> Format: <MXETHRA> <BRIER> <KfHEH>

SO REK (AA72E) LZOFRTOBAKOEEEZRAVET,
“IHET /L (Binomial model) TOENTAZITVNET,

B ]|
7193677551
FE 3594645541
3 9322630137

FEe 1000

5 1048503612
6 - 2345469941
@ " chichibu 216 1949458454
8  ltokorozawa 678 6904276986
G harinou 256 2180579216
02 ka0 205 1686632619
1 Jhoniye 185 1672694394
12, higashimats 241 205 4560955
13 imatsuki 248 2543560744
’kh  |kasukabe 424 3868613139
15 sayama 338 3480947477
o 233 161 8065556
17 lkounosu 186 1751893939
18 |fukays 335 2631579947
3 = 426 431174089
295 1905165114
528 4128225176
645 56534210526
230 151.2450749

183 1776609029 &

-8 -
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Coordinate File. Matrix Definition File, Case File D& T O <HXETH#4%& >
EEDFEFLED TERIIHK —LTT IV, i~ STV RWESIE=F —
BHET,

T —& O TEAT) TAALTFIN,

Coordinate 7 7 £ V¢, XY JEEZ ASLEBEIZIX, [Filesy #7®
Coordinates — Cartesian

F w7 LTLEXN,

Radius of Earth

BE - BREMOEEEZRD 2BICHVIHIROEE T, BARMETI
6370km (2720 F£ 7,
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271 ILDRE

FleXScan IZIIBITICHER T 7 A VERETHABICERACEX Y —ARNFAE S TH

V. BT 7ANEST AN EANLT (Bdit] R22 %2 ) v 2352 Lick iR
REEPLE ERVET, Excel ETCANLT, ZhbOREATTIE— - ~—2 b5
ZELTEET,

coo 77 AN (MLEFHRT 71 1V) Ofte

>

FRMZ<THXKETF A > <fEE><BRE>E AN LTRELET,

mtr 7 7 A/ (BEElE®R T 7 A V) DiRE

>
>
>

FT. Kl coo 77 A N EERISTETFE,

Area name |Z (coo 77 A /L& —F LTz) HXETHAEZAALET,
AR 2 1 SBR L T [Edit] — lArealist] #5BIR¥ 3 & fhOTHXATH
DALWIEIZY 2 b7 v 7E3NEd, 22 CEEL VW AHRITHNE2F < v 2
U IOK) RE %27 Y w45 ABIIC Connected T/ BN S LET,
ETANBEATEH% T, [File] — [Check symmetry] #5825 L fFrie
DHERBHRET, b LAKRTRNES (—HOEREY 2 Mz A->THFIC
A TRWEER) I 7 —OEFAERRENET,

firea name |Connected jOonngcted |Oonnected |Connected |Gonnected ‘Qomected ’annected ]Oonlﬁ

ftokorozawa ikawagoe  sayama ruma niiza miyoshi

moroyama ogose naguri tokigawa  yokc

£ itokorozawa kisai kitakawabe ootone kurihashi  wasl

hi Check the kamisato  okabe
connected areas. : R ==
[ ; s - 3 arashiyama kawashima yoshimi hatoyama  oostc
y e = ‘
i ;"c:sims : 7 kasukabe koshigaya hasuda shiraoka
kl ¥ sayama b shiracka  sugito matsubushi syouwa
|V iruma . :
|V niiza iruma hidaka
M fujirr_\i
l;;:' ifukuoka fukiage yoshimi  kisai kawazato  syou
asaka okabe kawamoto hanazono  yorii
wakou hasuda ina kawashima
¥ kawagoe
hannou
marll:sash'ma misato-shi yoshikawa
i a
| yono souka yoshikawa matsubushi
| urawa r
seliads

-10 -
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(FRIEHR) EROFETI. 20 mtr 77 A VOFHRED L I2, BRERTIZ 741
(mt0 7 7 A V) PEEBBICERINET, 7517 744 (mt0) HSERHE
|7 74N (mtr) ~OEE G AHETT, FleXScan O A =2 —/3— ko Mool
WE#BY — VB A>TVET,

e cas 77 ANVOIRE
coo 77 AN ERRICRET A P TEET,

-11 -
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NS A—SDIE

FleXScan IZiIN < 200 FZ A—FBHAB S TWEY, £ biX lAnalysis] # 7D
HHTRELETY,

o HEEF L : Statistical model
@O Poisson: FAWVZT—Z3 [BRAER & HRER OB/, £ok (OE
) WCESWRENT 1T 9 Poisson E7 /v
@ Binomial : F—# TEHIERK L HEE%K (AR) OHETEOEIEICE
SV EITH ZIHET L

o FAWVWBHEE : Statistic type

® Original LLR : Kulldorff iz X 2tk D L EHKEHE
FleXScan version 2 £ THWHN TW b DI Z OFEEFHE T,

@ LLR with Restriction : Tango 2 & AHIFRfH A E G &
ZOFEFBDNT A —F  Alpha ZERNZED D (default iX 0.2)
ZORABERNDZETELOMMERMELTLED Z L &2HE, EhFHERE
BHRIBIZELS 2V 7, FLESBIMESRBT IV,

o  RREEOFBER : Scanning method
@® Flexible : Tango and Takahashi iZ & % flexible scan statistic
® Circular : Kulldorff IZ X % scan statistic

o The Maximum Spatial Cluster Size :
RETHW LM BEDORRNERFHBE T, ZOREREL T2 ERNVHUREFRE
FTHILMNTEDLHI22Y £33, Original LLR TIZEERBNRE 0 £4,
FHLIFBBXRMESZRT I,

o Random number : BT H LB I al— a3 IZBWBELE
@ Multinomial : ZEIHEK (BREOBREZEE L-ELE)

® Poisson : K7V E8E @HEEZEELR2WEL, Poisson £ /L CE&EIRH)
@ Binomial : ZTIHELE BEEEELRWELE, Binomial =7 /L TRIR A

-12-
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Monte Carlo replications

REICHWS p EZHETAEHOELTHLEL I 2L—2a VOEKTT, fi
ZI1E 999 ICERE LZEEIX, 999 BlOY I ab—va v DEEET—F DD OED
999+1=1000 @ DFEFHEN G pEERKDLHZ LI1T72 D £9,

Seed of Random Number
EUTANBYI 2= 3 VORBEREIRDERTA—FTT,

gFleXScan
[ File (F) Session (S) Tool (T). Help (H)
D=8 %

Files  Analysis |

Statistical model: | Poisson " Binomial

Statistic type: @ Original LLR ©* LLR with Restriction

| Scanning method: & Fiexiblel Circular

The Maximum Spatial Cluster Size: ]15 census areas {default=15)
{Recommended<=20 for Original LLR, but there are no restrictions for LLR with Restriction)

Random number: | Multinomial " Poisson

 » | Monte Carlo replications (default=999): 1999 - Seed of Random Number: 4586111

-13 -
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ZET—Z2DAF

FleXScan # - 7= AT (KERT 572012, A SN TWHHEEER EEHAVWD Z &0
TEET, UTFOLI>RbnEEBETILEINTLE Y,

o [HAROHKHEH (LEFHRER)
ECEER, (M) BARMXE & —ERET

o BUFHFOKERD (e-Stat)
http://www.e-stat.go.jp/

o JEAZEFE
http://[www.mhlw.go.jp/toukei/index.html

o WBEWEHRE WitT —#
http://www.stat.go.ip/

° [HRat CTH B HXKATA O3 4372 )
BEA () HEHERIEREREE ¥ —

o [EREABRANER] (B) ELEBHs

-14 -
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FERLOZEE

o FleXScan OEF(FHEIXREE, BULME. FHAEBE LT, BEEL VD) RELE
—a—o

e FleXScan I EFEBEMTONITHTHLHBICHAT A RN TXES, 27 L
FleXScan @ ZKEIARIZ DWW CITIEEE OFGENRMLE T,

e FleXScan ZFIf L TIT 21T o 72551212, 28R L LT FleXScan #HZE LT T
SV, EDRE
Takahashi K, Yokoyama T and Tango T. FleXScan v3.1: Software for the Flexible
Scan Statistic. National Institute of Public Health, Japan, 2010.
DEITFHALTFIVY,

e FleXScan I FHERLIZA—=V 3 U7 v 7 2ITWVET, RHRIGE S RRERE S5
IR ER A — 5 ~2— 7 (http//www.niph.go.jp/soshiki/gijutsu/index_j.html) 75

AFTEET, HKIILD User Guide, ¥ 7T — & O, FioERe Vi34 Tk
ANV ETITVEY, FLER—AR—UE BT S,

-15-
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Introduction

The FleXScan software has been developed to analyze spatial count data using the
flexible spatial scan statistic developed by Tango and Takahashi (2005) and Kulldorff’s
circular spatial scan statistic (1997). The current version includes a spatial scan statis-
tic with a restricted likelihood ratio proposed by Tango (2008). It is similar to the
SaTScan software (2008) developed by Kulldorff together with Information Manage-
ment System Inc., but the current version of FleXScan is still restricted to spatial ana-

lyses.

Kulldorff's circular spatial scan statistic uses a “circular window” with variable size to
define the potential cluster area and so it is difficult to correctly detect noncircular
clusters, such as those along a river. In real applications, most geographical areas are
noncircular. Tango and Takahashi’s flexible spatial scan statistic, therefore, is designed
so that the detected cluster is allowed to be flexible in shape, while at the same time the
cluster is confined within relatively small neighborhoods of each region. It should be
noted that both of these scan statistics are based on maximizing the likelihood ratio.
Tango (2000) showed an interesting example in which Kulldorff's circular spatial scan
statistic detected an unrealistically large most likely cluster (MLC) consisting of 70 re-
gions. This was much larger than expected from an observed disease map, and was due
to absorption of neighboring regions with a non-elevated risk of disease occurrence in
his simulated data. Furthermore, Tango and Takahashi have shown examples in which
Duczmal and Assungio’s non-circular scan statistic (2004) detected quite large and pe-
culiar shaped MLC that had the largest likelihood ratio among the MLCs identified by
the three different spatial scan statistics! Kulldorff's, Duczmal and Assuncio’s, and
Tango and Takahashi's. These results cast doubt on the validity of model selection
based on maximizing the likelihood ratio. Tango (2008) proposed a new spatial scan
statistic free from this undesirable property by modifying the likelihood ratio so that it

scans only the regions with elevated risk at the “region’s significance level of alpha,”
specified by the user.

The FleXScan software is a free software program designed for any of the following in-
terrelated purposes:

1) To evaluate reported spatial disease clusters, to see if they are statistically signif-

icant.

2) To test whether a disease is randomly distributed over space.
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3) To perform geographical surveillance of disease, to detect areas of significantly
high rates.
FleXScan uses the Poisson model, where the number of events in an area is Poisson
distributed according to a known underlying population at risk. This version can also
analyze data under the Binomial model. The data may be either aggregated at the
census tract, zip-code, éounty or other geographical level. FleXScan can adjust for the
underlying inhomogeneity of a background population and for any number of categori-

cal covariates provided by user.

References
e Tango T and Takahashi K. (2005). A flexibly shaped spatial scan statistic for de-
tecting clusters. International Journal of Health Geographics 2005, 4:11. [Open

Access] httpi//www.ij-healthgeographics.com/

e  Kulldorff M. (1997). A spatial scan statistic. Communications in Statistics: Theory
and Methods, 26:1481-1496.

e Tango T. (2008). A spatial scan statistic with a restricted likelihood ratio. Japanese
Journal of Biometrics 29:75-95.

e  Kulldorff M and Information Management Services, Inc (2008). SaTScan™ v7.0:

Software for the spatial and space-time scan statistics. http://www.satscan.org/

¢ Duczmal L and Assuncio R. (2004). A simulated annealing strategy for the detec-
tion of arbitrarily shaped spatial clusters. Computational Statistics & Data Analy-
sis, 45, 269-286.

e Tango T. (2000). A test for spatial disease clustering adjusted for multiple testing.
Statistics in Medicine, 19, 191-204.
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Downloading and Installation

To install FleXScan, go to the Department of Technology Assessment and Biostatistics,

National Institute of Public Health Web site at :
http!//www.niph.go.jp/soshiki/gijutsu/index_e.html

and select the download link. After downloading the FleXScan installation executable to

your PC, click on its icon and install the software by following the step-wise instruc-

tions.

System requirements:
¢ Intel® Pentium® processor III or higher
e Microsoft® Windows® 2000, Windows XP, Windows VISTA or Windows 7
e 256MB of RAM (recommended)

13 Flexscan (=l
File (F) Session (S) Tool (T) Help (H)
Dl %

Input
Coordinate File:

| .| Eal

- Coordinates: Latitude/Longitude " Cartesian Radius of Earth: }6370 T km

Matrix Definition File:
| | Edi]

Case File { observed # and expected # / population # |-

] | Edit
Output i
Results File: Set default name

| | v

- Comment |
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Test Run

Before using your own data, we recommend trying the sample data set provided with

the software. To perform a test run:

1. Click on the FleXScan application icon.

2. Select the following files in the sample folder (C:/Program Files/FleXScan/sample,

default) as input data.

Coordinate File: “saitama-e.coo”

Check ‘latitude/Longitude’ in the Coordinates
Matrix Definition File: “saitama-e.mtr”

Case File: “heart-M.cas”

® 06 6

3. Click on ‘Set default name’ or input any file name to output the results.

File (F) Session (S) Tool (T) Help (H)
held %
Files lAnaIysis |

Input
Coordinate File:

IE:¥Program Fi les¥F |e}Scan¥3 j ¥sanp | e¥sa i tama-e. coo
- Coordinates: = @ Latitude/Longitude  Cartesian

Matrix Definition File:

Radius of Earth: 6370 km

[C:¥Progran Files¥F|eXScany3)¥sanp|e¥saitana-e.ntr

Case File { observed # and expected #/ population # )

EC:¥Program Files¥F |eXScan¥3 j¥sanp |e¥heart-M.cas

Output——
Results File:

]C:¥Pr0:ram Files¥F |eXScan¥3j¥sanp | e¥heart-M. out

- Comment:|
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4. Next, click on ‘Analysis’ tab
@D Select “Poisson” in the ‘Statistical model.’
@ Select ‘Original LLR’ or ‘LLR with Restriction’ in the Statistic type, and Flexi-

ble’ or ‘Circular’ in the ‘Scanning method’, respectively.

19 Flexscan

;"Fhe G Sasxon (S) Tool (T) Help (H)
D =HE ¢

 Eiles Analysis%

Statistical njodel:. | © Poisson. [ Hinomial

Stisic type: | Orgial LR LLR with Rostriction

| Scanning method: @ [Flexibleé Circular

! | The Maximum Spatial Cluster Size: z15 census areas (default=15)
! (Recommended<=20 for Original LLR, but there are no restrictions for LLR with Restriction)

| Random number: © Multinomial ¢ Poisson

| Monte Carlo replications (default=999): 1999 - Seed of Random Number: 34586111

5. Click on ‘Run’ button (%) or select ‘Session’ - 'Run’.
6. After a while, the results file and the results map will appear.

Results:
‘MOST LIKELY CLUSTER’

Census areas included. : kawaguchi, souka, koshigaya,...

are regions detected as the most likely cluster, and its significance is also given
by

Regardless of the p-value, the most likely cluster is shown in red on the map.
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| e

[770up #=E) 8R(0) FFZV) ~MTH)
e
| FleXScan ver.3.0 -- purely spatial

1
Scanning method: Flexible spatial scan.

<STATISTICS>
Original log likelihood ratio.

Program run on: Fri Sep 24 17:46:34 2010

Purely Spatial analysis
scanning for clusters with
high rates using the Poisson model.

SUMMARY OF DATA

Limit lensth of cluster: 15
r of census areas.:
Total cases :

{expected number is adjusted by Total cases as ¥Total expectsk = ¥Total cases¥)

fvosT LIKELY cLUSTER

1.Census areas included .: kawaguchi, souka, koshigaya, warabi, hatozaya, voshikawa, sugito, matsubushi, syouwa
Maximum distance : 339%393 km (areas: kawaguchi to sugito)

SRR T
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