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ETHRLDREL TWB M (purely spatial)
WBRITLEREORETFE exible scanikz.
PY—RA I 2ADEDICHERIZLHEERELED
DIZHE5E L7z flexible space-time scanik %42
KL, WRELORBEBIVBEOR 2{T-
2o EBEOY—XRA S5 AF—5E LT, *E
Harvard Vanguard Medical Associateliz k- T
MAINTWEYYFa—ty YNEZRDzIp
code Z&ICEEDONBAEFINTVNEE
RS EREEIER L 2. T2 TlAFB (rash
) EMERIZEE (respiratory) IZDWTHKRE %
727 ZOXHFa—tyIYMNOY—RT S
PATVAT L TIHEBRIZHRESRZETH S SaTScan
THWSNThbceylindrical space-time scan
EZRAL TEAIBEMTONTHD., 20
FREREDEBVWEBERLZ, EEREEOHE
HSBEEZRFT 22D, —a—3a—rMN< >
Ny HMREEFIINELEIIal— 3
T —& &M\ Tceylindrical space-time scanik
EREOREETo ., E5IThAEICBITS
B—_RA I ABHANDOBEA OB E L TER
185 BE AL UM T R/INE AL (1324%) DR B R IE K
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LFDONAL Oy N2 F 4 2RH. TORR
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cylindrical scan DM AINEPEL /25 Z
EMREINZ, LIhL, —ERETLENVWEMN
SDTELTIRNT VA D EZRET 320121,
T4 DIREL /- {lexible space-time scan iEAY
TOHEZD X FEETEDHTI. pover
distribution 72 £ OFMIKIZL > THLNITE
Nnre.
(2) AIMNDNERRERDY—XA 5 AD
N4y hZAF5 ¢
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MEEL T O AN SEmBARTET 72 & 23,
1 1 AP E B ERmEZRELEEZ, 2O
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DRRESESHFELTED., ZoHEICE-
TEENPREREEEZIZ. TOBALEFTOHME %
FRICAETELRFIRICEL DY -1 25>
AT OBEMENTRR I N, EY—RT 5
AR ED TIREHRD SHERICT— 4 21
£ -BMT246ERHD. TORTERREE
HOMWIIBERATHDEEZ NS,
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LEOMEEZBL T, BT S flexible
space-time scan {EIIMERIRIZIL A, BB
DOHETOT IR T LA 725 RBTES
ZENHRTEZ, LML TDO—F TOME
ROBHENETE, REFRETXETHRNH
BEZER-TRIELTLE>HEANH 2. @ T2
KOP TR A7 OEWHIBZFET) & &
(R=ZAFA VRN TE WIS Z 2 THT)
Z&ET, REFETNNELD, I EDHFH -7/
RENBBZENDMh-T-, TSR RERD
cylindrical scaniE&ZEHLTOD scaniEiT kD
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BTV, [EROFEHIZBIT 2L ET
WTOEREORFHY -T2 RI2E-T
HEETHD, TOABBEZ T, —RICHA
TEDHTOY I b7 D%, 28570
7z, '

F. @Rfatism
AN

G. HEHEER

1. WXHEE

+ Takahashi K, Kulldorff M, Tango T, Yih K
A flexibly shaped space-time scan statistic
for disease . outbreak detection and
monitoring. /mternational Journal of Health
Geographics. (in press)

2. FRER

- WAEHRE, FHEMBER. Flexible space-time
scan statisticiZ K DEMRY —NA1 T > A DfE
. 2001 R E HAHEBEMFRI ORI LA, B
iz K=, 2007T4E5H26H.

- Takahashi K and Tango T. Spatial scan
statistics based on p-values for detecting
disease clusters. 28th annual conference of
the international society for clinical
biostatistics, Alexandropoulos, Greece, July
30, 2007.

- BERE FHBRER. RREREEREOZYD
DFIZIBAF v VREtE. 200TF K BEES
KEEKRR, #WEKFE 200749A8H

- Takahashi K and Tango T. A scan statistic
based on Anscombe’s variance stabilization
transformation. The 7th Annual International
Society for Disease Surveillance Conference
Indianapolis, USA, Oct. 11, 2007

- Takahashi K and Tango T. Scan statistics for
disease clustering. East Asia Regional
Biometric Conference 2007, Invited session,
University of Tokyo, Dec. 10, 2007.

- EERE, FHASER. EREREORE &
WIEBR Y — XA 5 X, BRI AZEFESY
e, HEL, 20084E1H25H.
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EiRERE ORElexible space-time scanikz HW =
REFEY —RA 5 O ABAICBET 5%

FHEVFRE

EEHE  ESLRMEERERE B RN n R

SARIFE  FHRZE  ESLOREE R bR R Am

LEEALND,

MRES  EREY— XA T AICAND I ENTESRREREOBREFIEEL
T, flexible space-time scamEZEREL. NERRFBEEHRT—FITERAL =,
TITRE SN T FIVIGEREEBRORELESD F<AHL TR . AFiEB L
ORBREBICEI DT —RA T ABROE RSN RB EIN-. £/- B3t
DHEBITREAMHASNIRD SERRBRETOIETEIVERARTFENRETE

A. BIFEER

20014E 7 AU AMIZBWT B REBEICEKDINT F
TOUZXLDFE, W00Q2EICHETHED, F
DEBMMEAND L5 T -7=5ARS (Severe Acut
e Respiratory Syndromes; EEJESMEMEILIRE
BB ORE, ISIZREOF/MI > INT
FOMRBLKFET OS>FIvy) OBER
E, BEBRAXOBREZEN TR L 2BENHE
LTETWS., ZOED, ZOLIBEBICH
LTHRZ#HL D Z EMRBERE - N RIEE L
DEEBRBEOVEDERSTER. BHIZZZ
BAE, BRKZEFDITIEBREY —XA1 5 X (Syndr
omic Surveillance) NAFH—X1 52X (
Biosurveillance) & KiEdNBH—RA4 52 %
BRI ELZRDMAANDERIZZ >TSS, O
EIZBNWTHREAHEROD—RELT, 70
BROTH, M ENEELRBREIINTE
TWd., BPTHRREEEROREZNVWER
SEAERTHIELEZHHELEY—XRAITFTAD
BEEWHEIEBMICEE - TETNS. BITKRK
TREINAM A TOV X LER/HRE L ZERNER
THO, ERICKETIZ2001E9A811ADFTO0

HREUBWS DNDOY—XRA T ATAT LN
BEIL AABEEMNMThNTWS. #lAE, Wachi
ngton, DCIZIBFHESSENCE (the Early Notific
ation of Community-Based Epidemics system)
®New Yorkiz3H1F5NYC-DOHMH (the New York C
ity Deoartment of Health and Mental Hygine
) system/2 ENHS. LFE, ERRERY -1
Z > A%:%> (the International Society for D
isease Surveillance (ISDS)) DFEMET HE
(Syndromic Surveillance Conference) 72& T
H, Y—XRAF 20T
BT 24 iR - ftmdiMfThhiTns.
—RIZH—RA T ADERIZOT—FD
WEAHE, YATLDSERIN, BEBITIE
FHPYZTOI O )VETEEL TREIN
5HDTHS. L LUEBITETIZBNTIIHE
FENEBERRBERZTIEITRLS. N1FT
OUXLDEDICERREIBEEOREEZRERT
57912, BEN SEEOERORERRZ
BERLTHE, BEEBOEEORRIZHRZER
MICERLEBETNNEER T FINVITE
TWBEBZDLIENTES. bEAAERIZ
Lo TIBE TR AahhrESTNH DT, 1#
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THRENMRAINNTE S ITHENLEL S
DbHDA, —HIIZIZ, BENILZLD 7
R - EENDE NS HEETHRM L
NWHDHLZW., ZOXIRT—INSITH)
EHRETRIZRET 5728, W DOMDFEENH
nWonb.

M THERFERN OBE (disease cluster
ing test) 13, ZOEFH -1 5> ADOREIZ
HRAETHD, INSOBWOEBERFED
DEDERS>TWS., ERE. NAFF70U L h
DHELES ERRENLERERBRER T H—AX
1A 2ADOBMNELTIE, 202 Tnhoms )
FELEMN, TEZT) BELRED ZREM -
BEIKOMEORENEE /5. ZOHBO

VW2, BIRDOZER - BERSEREM (space-time
clustering) OBEZFIM L 7z HiEN W DM
RESNTVWDH, B S TEBROBTIZEIF
ATELSHTREIN TS FEIZL L 0.

Z Z TKul ldorf (1 ZEREDOKRE D=8
MDspatial scan statisticiCEERIEREEOKRE
HE D= ZEM - A F v O #iEtE (space-tim
e scan statistic) ZIRELZ. ZOHEIZEL
DRFEWILEBERN Wy TEZT) BELE
DMNEBEHEL, TOIRTMZclusterzFET
DIEMABEERD. EERET AV IOV DO”n
DY—RAFLAVATAMINIZOFENTD
Ans, BLABFANfThNTWS., KHET
IXZD%E &L Tllexible space—time scan s
tatisticHREL, WRELOBEOHEKEB X
VEBOY—XA > T2 A2 DNVTHRFEFS

(=]

B. #5EriE

YHE EOHIREE 2 FOBREFIEE L THE
HHEFESHRAFE LU/ {lexible scanikZH5EL .
=1 S AITHEATESHikE L TRHT

BARNIZIE, SaTScanTRHW SN TWSeyl i
ndrical scanik &[EER. M ASEEA /2 Hsg,
BmEINRMERIHRD Y 925 —DFERH (vin
dow) 2 X, ZOH TRERFENBERERD
HOZmnost likely cluster&d s, 207 5%

T —DHENICE BREHEEZ DN E S E,
ErFAOsIal—varERWERER
KDHEEITD,

IDEE, AHROEHWTHLHLZDH—N
1T AERFNTHIIH > T BEICEE
UZREBEE TR, BRATREEN L T
WEEBEHEZRDID I ENEETHD., Fh
M Tnohg) TEZT) BELENE BHAIC
FETHIENEETHS, TORH, &TO
HROvindowTid7z <. BWEEZ2H6TEL” ali
ve cluster” &2 52 L&95, ERIZIE
RN R fp IS T B AR E TOwindow, 37320
B &EEITH L.

[tp- TH1, (o, [tp- T+2 (o,

lip- 1, 0, [ip tp)
DENZTNEBEIZH DT @Ovwindove#E 25
Z&iTks (K1) .

2 1 fiz
Y1 = n» -.E-‘- E HI-'
Al Al v.H

\O 00

alive clusterOER X

o, REOBFEHICBEL T, —#&r972p<0.
05D KD EETII 2L, FIMERT—XR1T S
> AMFE D= Drecurrence interval (Rl %
bbb, T TCOEBEEANWNE. xxH
UEIZ—ELMEI SN s0nENE] &
DIEERTIEETHD. HEOT—¥ 2EH
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THEAITIE. p=0. 002775 x5 £3658 (14E)
IIEZFR L., p=0. 005403 FEIC—EITxG L T
b,

Z DFHEERBRIKEMassachuset tsM DY
—RATATFT—HFIZERAL. B ET>TH
%, S 5IZ. cylindrical scaniZEDHEHB
I\, TOEWERZL L,

X7z, ODBEIZBIT Y —X1 T2 ABHFTD
DEDONRI Oy FRAFT 4 ELT. INERD

FRIRERIZTL DY — XA 25 ABITIZTDON
TR ZEiTo7.

I, REBEOKRFDEYD, vIaL—
AT TRKEEDHBEEB I > 77,

C. HIfHR

(1) MassachusettsNOHY—RA1 5> X5 —
4
FRRDKE Massachusetts INEEFDH— 1

SUAT I TR T2, ZOF—%IX

Harvard Vanguard Medical Associate iz&—-> T

FIRAEINTWSEFT—4 T, zip-code T&iZE &

DONZETFHREREHREL THEOEFHIN

TNW5HDTHDH, Z I TII Massachusetts I

WERD S5, n=385 @ zip-code area IZHIT3

2005 4 8§ A DITIREREE (respiratory) DFAE

IZDWT, flexible scan ¥ & cylindrical scan

FBICX o THRMZTo /2, BITICRAL =7 —

. NIA=FEFLUTFTOEBOTHS,

- 2005648 A THMNS 30 BHETEHBEN
scan 9% windowv OFHEIZBITEBAE :
K=20 area
scan 9 % window O B AKFR (Maximum
temporal length) :T=7T H
Monte Carlo I a2l —3 3 >DE% : 999
BHE ELYIETT B recurrence interval RID) :
6 r AL E (725 p<0. 0054)

723, HIHRREEOIFHEIC BT 5EEIENLL
EDF—=FZRW, HH. FERLSNT B EE,

A, BHREDEELFARINZHOEFIAL
TWa, ZORITIZE->T, 8H12B~15H DR

WIZBWTHEBREEM MBI (KD .

(2) NERORBRERIZLDY—A2F
> AfRKT

KRR THNW =T —1320060F EER IR A
MR D13VNFER (21REHS2 1894) ITDW0
T, #AKEH (UNEROKE BIZER < 4008)
WKZDHDOREEBDBRE S NZHDTH 5.
ZZTHRBICBIADREERN N> 724~9A
(18i8) D/NERFIEERBERER ES/NER
DR—Z T4 HREL ELTHWL, 10
A1IEDS 2ARKRARTE THBEBGHR T 72

fEMTIZI3FleXScan (maximum length: K=15,
1=2) &L, T0BEEEOHEE L Tp. 02 RI
=KIE) ZRWE. TOKR, 11A15BETO®
#r (108116, 18H, 25H, 11A1H, 8H, 15
H) TREERRERIIBRE N7, Lh
LITARBIZEBRREROEBNIRII N,
FD%, ZKAFDI2A208 £ TOHARMIZHTZ
DEFENFD SN (F], K3 .

(3) BREAITLXZ2BEDLE

cylindrical scan statistic&flexible sca
n statisticOBERIVETNTNOREZEH»
57z, New York City (m=176 zip codes, X4
) ®benchmark datazR Wit z2iTo7=. #
FORBAIZ XD HBOIED, I 5IZFEEML
BZ1757-% extended power (Takahashi and
Tango, 2006) IZ X5tk ZEiTo 7.

INSDOFERMNS, MIROclusterDFEEIT
cylindrical scan statisticas, FEMIRDc]
usterdREIEIZIE{lexible scan statisticAhVE
LTWhWasZEN#EEINZ (K5) .

D. Z&

(1) MassachusettsNDHY—XA 52 RXF—%

FI8HI2AIZBNT, cylindrical scanix.
flexible scanik& HRI=2. T# (p=0.001) D&
B N/, cylindrical scaniEiZHBNT
WIS NS 72 2 B TSR 11H~128 O2HFH
WEENFRESI N, —4. {lexible scaniiT
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W12 57 g 0 E S . MicEE
SNTHEN Rz - Tz (1IR3 H®E)
EE I N/ziFDrelative risk (RR) Hilexib
le scaniEDAMEM -7z, 8AISH. 14HIZH
W, cylindrical scani®i128 &R U i %
BELZMN, TNS5ORIIELSAE LIRS A
MoTz. —H. flexible scanikTIZI3HIR 1 &
BRALBBIEBMENRE SN, SHISATIZ
TNENFERERBERARE SN, 70
EMOERAR2 57~ (cvlindrical scanikT
1358R. flexible scaniZTI36HR) . D&
Eflexible scanik CIZERMBENEA~HLE
{fEL7z%3cylindrical scani: Cl3EMHEOZ
HLoBTRBRINAN S,

(2) NERORBRERIZEDH -1
> AR

DT OMER, AROLDIZIIBISEET
OfEfr (108118, 188, 25H, 11A1H, 8H
, 168) TRARRERIIRE IS,
LU, INALBICEBAEREZOEE IR
4, TO’, XARAFIDOI12A 208 £ TO5EM
WO OEENRDSNZ. HiIC12H208I28
WTIXZE OREDERBHIBE AV NS WEHIFH I/ 5
TWBRRTFNBRRINT-.

ZIT, EBMIIH/ SN 0B
TMNDOE RERITOREEBRORE (K6)

ERERZE, ZOERBDEIHFELTNS
ZEMOIMPNZ, ZORBIIBREHBLROEBOD

THH1ZDOTIIaWh EHRIZN S,

TNED ORI T EDEER EDER
W3z, BRZMbOIERREOT—IN5E
BIBRHEIN2720THD, FORBHEAET
WAEETERWN. DLAZOBETREINE
BB T MALRERBETVWSOTIEAW
N, TEREEOEENEEL TVWBDTIE R
W] EVIENWRHZDOTH - T, EROY
—RAYTRELTE, AZENANERD
HMFAEZERFIZITS 2 & T, 2ORREHEMN
BEERDZTHAS. Lrl, EEHITER L
BT BN TS NDOREREESOREEZ N
SESEDUHTENWIBATIE, Z0/hERK

REBIZEDY—RATABERATH D&%
AHN%.

(3) BEACTI2RBEOHE

YIab—Tval#ERMLS, YUNTLAY
MBETHESEA (21— 3 TI3IEM
) O Tidcylindrical scani%, f{lexible scan
EOELLBHEFIEIREIRHE TEIHEFIER
INEN, B—oBo kS /g Ttoy
T RTVA OB EEceylindrical scanikdD A
MENTWe., £z, NEREMROMETD
TURNTLA Y OBE, $hFEE®IEcylindrical
scamiE DB E Mo 7203, F O, flexib
le scamEDORE B EL 20, FOBRE, £HF
IR EREREICEE T D EKIZBWNT, flexible
SCAMENENTNBEEEZ 5ND. I5ICHEH
RO TR E/zclusteriBWTIL, flexible
scamiEDE OB HITHBWNWTH, flexible s
CaEDAME DL/ aoTWi=. FRREIESN
5 iy, - BRfE DAERETEIZ B W T, {lexible sc
AMENKELBENTVWEZ ENbho=. BB
AAERYIalb—a ) TRELEIFYFIZ
DWTOALMERDT SN, BIFEIC
£oT, ZNSDFEOEHEMOBETFIIONEGZ
EMTEREEZERD. '

FEARY — XA T 22BN, f5MhOES
REZE TWERL ) BDOWI52&E, %4
LIEEEN [EZTRETWDN) 2RDIT3
CEEEMNMNERRLZENDD. EBREOY—AN
12T ARTBNWTIE, NS OFEORKEE
BELZETIDOFEEENNTEZZETE
DR RICDOLENEHDEEZ NS,

(4) H7-7zBBEA
LREOMFEZBL T, OMBEROE HEN
BT &, FRRAETRETRVHIEZE > TH
ELTLEIHEMIHD, @ (2HKORTED
URA O@mWHE 2R 2&& R—=251
HRTEWHIE 22 THEY) Z& T, HEt
ETNBRRD, REOHFFEEESNH D T
EWORo Tz, INSEREFRDeylindrical sca
NEZEHETOscanikic L5 FE THBEOM
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AL, INETZTOHAICET ERITEZ
EAETODNTWRN, ZOBEEZRRT 572
O, TSITUBET T LRHHBORREIZ
X0, BURY-—RATABMTAB I LR
L5 EIIBASMHTHA S,

¥
E. #

4

RFWDIIUDITRRZX DI, HE, Y—XA1
FUOADEDDHBIEBZEELBS>TETNS.
TOMITFEE L THAHRTRET S1{lexible
space-time scanikiC X BBNIIENTHB Z
EMRENTZ. LOLAFEEFIZBNWTHS M
WZRSZEBERIIY R 52 E > TRE
HESBETHD, INEZRRTE-DERD
METBEDUE ORFANHETH D BRI,
EBRRRIED Sk 4 sRiF 2TV, L0EYR
FEREZRETDHIEN, BETHIEEZLN
5. ERAEEOBFTAWET OS5 LI
KRATHO, —BPITHHETESLRICIZ/ ST
W, HEROFEmIZBITB2HELZETINTD
EREORHE DY —RAI T AT EHSTIRHEE
THO, TORDEEAT, BEXNMLTVWSF
leXScan (B¥I2HR) 23 5% B L. —KRICH
HTESHETOY 7 U7 ELTHE, @4t
HSEBOBETHS.

51 SCHK

*Kulldorff M. Prospective time periodic ge
ographical disease surveillance using a sc
an statistic. Journal of the Roval Statist
ical Society, Series A, 2001; 164:61-72.
*Kulldorif M and Information Management Se
rvices, Inc. SaTScan v7.0: Software for th
e spatial and space-time scan statistics.
2006.

- Tango T and Takahashi K. A flexibly shape
d spatial scan statistic for detecting clu
sters. International Journal of Health Geo
graphics, 2005; 4:11

- Takahashi K and Tango T. An extended powe

r of cluster detection tests. Statistics i
n Medicine 2006, 25:841-852.

- Takahashi K, Yokovama T and Tango T. FleX
Scan: Software for the Flexible Scan Stati
stic. Version 2.0, 2007.

F. fERfatgfEs
A4V

G. WrEREX
2. MNFEER

- Takahashi K, Kulldorff M, Tango T, Yih K
A flexibly shaped space-time scan statistic
for disease outbreak detection and
monitoring. /mtermational Journal of Health
Geographics. (in press)

3. FREX

- BEFRE, FIHEMBER. Flexible space-time
scan statisticiZ X BEMBY — XA T 2 A DME
. 2007 EE A BEMFR I ORI T L, B
MFRZ¥ 2007485H26H.

- Takahashi K and Tango T. Spatial scan
statistics based on p-values for detecting
disease clusters. 28th annual conference of
the 1internmational society for clinical
biostatistics, Alexandropoulos, Greece, July
30, 2007.

- BBHE, FHREE. RREEEERE 0D
DF T2 AF v Vgt E. 00TFEEREBES
SEGKRR, WP KRFE 200749H8H.

- Takahashi K and Tango T. A scan statistic
based on Anscombe’s variance stabilization
transformation. The 7th Annual International
Society for Disease Surveillance Conference,
Indianapolis, USA, Oct. 11, 2007.

+ Takahashi K and Tango T. Scan statistics for
disease clustering. East Asia Regional
Biometric Conference 2007, Invited session,
University of Tokyo, Dec. 10, 2007.
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SaTScan FleXScan
Cluster period: Aug.11 12 Cluster period: Aug.11 12
RI=2.7 years (p = 0.001) RI=2.7 years (p = 0.001)
No. of cases: 51, RR: 225 No. of cases: 12.  RR: 3.37
No. of zip codes: 18 No. of zip codes 12

Aug. 13 / 14
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SaTScan FleXScan
Cluster period: Aug.11 13 /11 14 Cluster period: Aug.11 13 /11 11
RI=91 days (p = 0.011) / 30 days (p = 0.033) RI=333 days (p = 0.003) / 250 days (p = (0.004)
No. of cases: 55 / 59, RR:2.31 /219 No. of cases: 16 / 49, RR: 3.08 / 2.89
No. of zip codes. 18 No. of zip codes 13
Aug. 15
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SaTScan FleXScan
Cluster period: Aug.11 15 Cluster period: Aug.10 15
RI=200 days (p = 0.005) RI=14 years (p = 0.002)
No. of cases: 2. RR: 2.00 No. of cases: 72.  RR: 240
No. of zip codes: 1K No. of zip codes 12
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B44. NYC 176 ZIP codes area and assumed clusters
(i) Cluster A, (ii) Cluster A5,
(iii) The Rockaways, and (iv) Hudson RiverNew York
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(a) Cluster AS on Day 33 with high risk
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(b} The Rockaways on Day 33 with hizh risk

B45. Profile of the extended power for flexible and cylindrical scan statistics
applied to the cluster
(@) Cluster A5, and (b) The Rockaways
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