@ Case File (cas)
The frequency of disease in each area is described in Case File. The current version

of FleXScan can analyze two types of data.

@ ‘observed number’ and ‘expected number,

> Format: <Areaname or code> <Observed no.> <Expected no.>

For this data, ‘Poisson model’ should be selected in the ‘Statistical model for

the analysis.

@ ‘observed number’ and ‘population,’

A\

Format: <Area name or code> <Observed no.> <Population >

For this data, ‘Binomial model’ should be selected in the ‘Statistical model for

the analysis.

The first column of each line is the area name, which must be identical to that in
the Coordinate File. The second column is the observed number of diseases, and the
third column is the expected number of diseases under the null hypothesis, or the

background population at risk in each area.

When you use the Poisson model, you need to calculate the expected number by
yourself, for example, in the same manner as standardized mortality ratio (SMR).
In kawagoe (see No.l1 row of the figure) there were 705 deaths and the
age-standardized expected number of deaths was 719.4 (i.e., SMR = 719.4 / 705 =
1.02).

But, if you do not need standardization (e.g., you are interested in the crude death

rate), you can analyze the case file of ‘observed number’ and ‘population’ using the

‘Poisson model’
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B D¥FleXScan¥sample¥heart-Mcas
File (F)  Edit ()
No. ~ |Area name |Observed |Expected i{
1 kawagos 1705 7193877651
2 kumagaya 451 389.4645941
3 kawaguchi 1089 9323630137
4 |urawa 1002 1000
5 oomiva 1016 1043503612
6 gyouds 277 2345469941
7 chichibu 216 194.9458484
8 tokorozawa 678 5904276936
9 “|hannou 256 2180679216
10 ~|kazo 205 1689632619
1 honjyo 185 167.2694394
12 |higashimatsi241 205 4560955
13 iwatsuki 248 264,3589744
14 |kasuksbs 424 3868613139
15 |sayama 338 3480947477
16 hanyu 233 161.8055556
17 |kownosu 185 1751893939
18 fukaya 335 2631573947
19 ageo 426 4311740891
200 |lyono 225 1905165114
21 souka 528 4128225176
22 |koshizaya 648 5684210526
23 |warabi 230 181.2450749
24 ltoda 183 1776699029 =
Labell

Important Note:

B All area names or codes and their order must be identical among ‘Coordi-
nate File, ‘Matrix Definition File, ‘Case File,” and ‘Population File’ (if ne-

cessary).

B The area name or code cannot include a space character. Use an under
score or a hyphen in stead of a space character.
Good ... 10001
Good ... New_ York
N.G.... New York
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Editing your data set

The data files 1) to 3) can be edited using FleXScan data editor. Enter the file name and
click the ‘Edit’ button to execute the data editor. You can copy and paste your data from
other software such as MS-Excel. It may be convenient to input your data on MS-Excel

and copy and paste it to the FleXScan data editor.

1) Editing Coordinate File (coo).
» Input the area name and its latitude and longitude in each column.
» Ifx and y-coordinates are used, select ‘Cartesian’ on the ‘Files’ tab panel.

» ‘Save & return’ to finish editing data.

2) Editing Matrix Definition File (mtr).

» Coordinate File must be made before starting to edit Matrix Definition
File.

» Input the area name, which must be identical to that of Coordinate File. It
will be convenient to Copy & Paste all the area names from Coordinate File
to Matrix Definition File.

> Select an area name and execute ‘Edit — Area List, then a list of area
names will appear in the order of distance from the selected area. Check
the check-box of areas that are adjacent to the selected area. By clicking
the ‘OK’ button, the checked areas will be automatically added to the ‘Ad-

jacent’ columns (see the figure below).

amnl =
3 No. B Area name Connected OonEécleleot;mér.:,ted IOonnected ]C’oﬁneérfed E Co‘t"mévt;te'd |7(‘/roﬁvne'c'tred IOnSm ;%
8 tokorozawa tkawagoe  sayama iruma hiiza miyoshi
9 " N e moroyama 0gose naguri tokigawa  yoke
10 ki 3‘1 .tqqurgzaw,‘a - kisai kitakawabe ootone kurihashi  wasl
11 hjf Check the kamisate  okabe
|12 Aa arachivama kawashima vyoshimi hatoyama nosc ,
13 kasukabe koshizaya hasuda chiracka ;
14 | ¥ sayama 0 chiracka  sugito matsubushi syouwa
. Vi 5 3
16 vl ;: ;';;ga iruma hidaka i
16 . fujimi i
17 = Ei‘;‘:}] ifukuoka fukiage yoshimi kizai kawazato  syo ,
18 By Ai asaka okabe kawamoto hanszono  yorii ]
19 |- wakou hasuda ina kawashima !
; ¥ kawagoe !
120 Pl hannou ]
121 glf - tsurugashima misato-shi  yoshikawa ;
. hidaka | ) |
22 K L yono gouka yoshikawa matsubushi i
23 will urawa :
calieda
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» The symmetry can be tested by executing ‘File — Check symmetry.” If the
information is not symmetrical (e.g., Area3 is selected as an adjacent area
to Areal, but Areal is not selected as an adjacent area to Area3), an error

message will appear.

Supplementary technical information:
The Matrix Definition File is designed in a user-friendly format. FleXScan
will automatically convert it to a Connection Information Matrix File (mt0
file) and utilize it for the calculation. You can see the format of the mt0 file
using a text editor. Conversely, if you already have the area connection
data in the format of an mt0 file, it can be converted to an mtr file by ex-

ecuting ‘Tool — Matrix-file converter.’

3) Editing Case File (cas).
»  Coordinate File must be made before starting to edit Case File.

» Case File can be edited in the same manner as Coordinate File.
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Parameters

You can change several parameters for the analysis on the ‘Analysis’ tab panel.

Statistical model
@ Poisson: for the data of the ‘observed number’ and the ‘expected number.’

@ Binomial: for the data of the ‘observed number’ and the ‘population.’

Statistic type
@ Original LLR:
The likelihood ratio statistic by Kulldorff, which has been used in the

previous FleXScan version 1 and version 2.

@ LLR with Restriction:
The restricted likelihood ratio statistic by Tango, with a preset para-
meter for restriction ‘Alpha’ (default is 0.2). This statistic avoids de-
tecting undesirably large clusters, and improves calculation time. See

the reference article for details.
¢  Scanning method
@ Flexible: flexible scan statistic by Tango and Takahashi

®@ Circular: circular scan statistic by Kulldorff

The Maximum Spatial Cluster Size

The number of maximum spatial cluster size to scan. See the reference article

for details.

Random number:

The type of random number for Monte Carlo simulation

@ Multinomial: Total number of cases in whole area is fixed. It can be chosen
in either ‘Poisson’ or ‘Binomial’ model.

@ Poisson: Total number of cases is not fixed, and it can be chosen in Pois-
son model’

® Binomial: Total number of cases is not fixed, and it can be chosen in ‘Bi-

nomial model’
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e  Monte Carlo replications
The number of Monte Carlo replications to calculate a p-value for statistical
test. For example, if this number is set to 999, the p-value is calculated from

the simulated 999 plus 1 observed log-likelihood ratio values (999+1=1000 in
total).

e Seed of Random Number

The seed for generating random numbers in the Monte Carlo simulation.

#8 FlaxSean S E|f =

DS £
Files  Analysis l

Statistical model: | * Poisson " Binomial

Statistic typs: | & Original LLR ~ © LLR with Restriction - [z
Scanning method: @ Flexible 7 Circular

| The Maximum Spatial Cluster Size: §1‘3 census areas {default=15, recommended==20)

Random number: | & Rultinomial ¢ Poisson
| Llonta Carlo replications (default=239): 595 - Ssed of Random Mumber: 1536111

Also, on the ‘Files’ tab panel,

e Coordinates

The type of coordinates used by the coordinates file.

e Radius of Earth

Radius of Earth to calculate a distance between two sets of latitude and longi-

tude. It is approximately 6370 km in Japan.
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[ {5 FleXScan

D & g
{ fiAnalysis]

- Input
Coordinate Fila:

File (F) Session (S) Tool (T) Help (H)

(=B =

|

Matrix Dafinition File:

i -~ Coordinates: ' & Latitude/Longitude ¢ Cartesian

o Jem|

Radius of Eath: 6370 km

Case File ( obseved # and expected # / population # ):

!
Do

7~ Output

Rasults Fila:

Set default name i

b
|

- Comment:]
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Software Licenses

¢ The FleXScan software may be used freely, with proper references to both the

software and the statistical methods papers. The suggested citations are:

» Tango T. and Takahashi K. A flexibly shaped spatial scan statistic for detecting
clusters. International Journal of Health Geographics 2005, 4:11.

» Takahashi K, Yokoyama T and Tango T. FleXScan: Software for the Flexible
Scan Statistic. National Institute of Public Health, Japan, 2005 - 2009.

Also for the spatial scan statistic with a restricted likelihood ratio,

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

Copyrights

©Copyright 2009 Takahashi K, Yokoyama T, Tango T. All rights reserved.

The FleXScan software is copyrighted by Kunihiko Takahashi, Tetsuji Yokoyama and
Toshiro Tango, National Institute of Public Health, Japan.

http://www.niph.go.jp/soshiki/gijutsu/index_e.html
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iy BT 4 BEAR (b ifgE)

NO i X T &t e | BE NO X ATt 1HE | BRE
1 PR R R X 43.06 | 141.34 58 | 1EILERERERET | 41.92 | 140.23
2 FLIET AL X 43.09 | 141.34 59 A% AL 2 BPHET 41.97 [ 140.14
3 ALIRTEE 43.08 | 141.36 60 5 R AR B2 R T 42.17 | 139.51
4 IR AAR 43.05 | 141.41 61 AANRER S & BT 42.43 | 140.01
5 FLIRTTEFEX 43.03 | 141.38 62 | AEERE-AET | 4242 |139.88
6 FLIRTH R 42.99 [141.35 63 B %A B At 42.70 | 140.06
7 FLIRTH X 43.07 | 141.30 64 FF AR AN 35 AR AT 42.79 | 140.23
8 FLIR T E R X 43.04 | 141.47 65 | FAREREFANMET | 42.67 | 140.31
9 FLIR T FREX 4312 | 141.25 66 F4 25 AR BATES T 4281 | 14053
10 FLIRT EEHRE 43.00 |141.44 67 | BCHZ=taMT | 42.80 | 140.69
11 BREETH 41.77 | 140.73 68 hCHEBRE ST 42.76 | 140.80
12 IMBTH 43.19 [140.99 69 | ACHEREEFARFT | 42.74 | 140.88
13 MBJItH 43.77 | 142.37 70 | SCHERESEAIET | 42.80 | 140.93
14 EHEm 42.32 | 140.97 71 e FH AR SR AT T 42.86 | 140.88
15 #lEgH 42.98 | 144.38 72 | SCEHERMEFNEHT | 42.90 | 140.76
16 E NG 42.92 |143.20 73 AR FOET 42.98 | 140.61
17 ERH 43.81 | 143.89 74 AN AR N T 42.98 | 140.51
18 ok diil 43.06 | 141.97 75 mF AR AL 43.06 | 140.50
19 ERRT 43.20 | 141.78 76 | EEFERMHEEAAT [ 43.14 | 14043
20 AETF 44.02 | 144.27 77 TEF ER IS ST 43.30 | 140.60
21 BT 43.94 [141.64 78 AR T 43.27 | 140.64
22 =M 42.63 | 141.61 79 R EMZ- ARHET 43.15 | 140.77
23 MR 4542 | 141.67 80 R AR THET 43.20 | 140.78
24 ELCNT] 43.33 | 14185 81 | AR FII4T [ 43.08 | 140.81
25 ERlm 43.52 [142.19 82 2250 AR R AT 43.06 | 141.65
26 LAl 43.10 | 141.54 83 | ZERNEREHITHT | 4343 | 141.88
27 FREM 43.56 | 142.04 84 | ZERNESLEDJIIET | 43.48 | 141.98
28 AT 44.36 | 143.35 85 4 sRERER{—HT 43.00 | 141.79
29 LAl 44.18 | 142.40 86 4 sR AR ;A HT 43.01 | 141.70
30 Gkl 44.36 | 142.46 87 4 5RERZE Ly HT 43.06 | 141.78
31 =% 43.25 | 141.88 88 H#E 2R A R iT 43.34 | 141.67
32 R=EH 43.33 | 145.58 89 1 F 2R EIET 43.43 | 141.82
33 Fikh 42.82 | 141.65 90 | #EFERF+E)IIBT | 43.55 | 141.88
34 il 43.56 | 141.91 91 FEAI kTS 4-HT [ 43.70 | 141.96
35 )il 43.49 | 141.90 92 | FAEEPRLACRHIET | 43.77 | 141.96
36 IENT 43.52 | 142.04 93 M E I EHT 43.64 | 141.89
37 T 43.72 | 142.05 94 M AR R 43.73 | 141.88
38 ER%HH 43.34 | 142.38 95 9 &5 A ;2 FH ET 43.81 [ 141.93
39 =it 42.41 | 141.11 96 | FREEBMRANAMET | 44.01 | 142.15
40 BET 42.88 | 141.58 97 1 B FE A T 43.84 | 142.35
41 FET 42.47 | 140.86 98 | LJIEPEE#AEMET | 43.70 | 142.45
42 tIEE™ 42.99 |141.56 99 L )11ER 24 GRAT 43.83 | 142.51
43 V=Kol 43.17 | 141.32 100 L)1 BB EE #r AT 43.88 | 142.48
44 B[N 41.82 | 140.65 101 LI BRZE I BT 43.91 | 142.58
45 V=t o: =Bl 43.22 | 14152 102 LI BRLE )1 ET 43.85 | 142.77
46 BRI A 43.23 | 141.65 103 LJNERE )1 HT 43.70 | 142.51
47 FARIT AR F FiT AT 41.43 | 140.11 104 L AR SETE T 43.59 | 142.47
48 AR AR 42 B HT 41.48 1140.25 105 | ZEENER L= EEFHT | 43.46 114247
49 = B AR %N P BT 41.60 | 140.42 106 | ZZENARRE B EFAT | 43.41 | 14243
50 L REER AR & N ET 41.68 | 140.44 107 | ZZENEm = B EFAT [ 43.16 | 142.57
51 & M AR AR AT 41.90 | 140.69 108 S L ER S 42.98 | 142.40
52 5+ 50 &R S HT 42.04 | 140.82 109 LN BRFOZEHT 44.02 | 142.41
53 FERERFRAT 42.11 | 140.58 110 L EREI FH BT 44.10 | 142.36
54 ZiEER/\EHT 42.26 |140.27 111 EJERT I AT 44.30 | 142.64
55 LLI% AR = 75 SR ET 42.51 | 140.38 112 alEHEFAT00) 44.48 | 142.34
56 &I AR T Z= HT 41.87 | 140.13 113 | h)IBRZEFIFA | 44.73 [ 142.26
57 18 1L BB/ E AT 41.80 | 140.12 114 e )11 &R 1 ET 44.81 | 142.07
115 1 E AR EHT 43.86 | 141.53 173 o ) 1| BB sth FH ET 42.93 | 143.45
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NO T X 7 i#E | #E | | NO i X AT R BE | BRE
116 B8 B AR/ T BT 44.02 | 141.66 174 h 1| ER E b T 42.80 | 14351
117 o BITAR 5 mif AT 44.31 | 141.65 175 cp ) 1| R A RI AT 43.12 | 143.61
118 o5 B AR SR T 44.36 | 141.70 176 RE A BT 43.24 | 143.55
119 o BIAR A L Al A 44.53 | 141.77 177 TR 25 2R R T 43.47 | 143.75
120 K A5 AR5 Rl Ay 44.72 | 141.79 178 ~+ R 2 E R T 42.81 | 143.66
121 KB BR K LG BT 44.89 |141.75 179 iR AR EI R HT 43.00 | 144.47
122 K& AR EAE AT 4502 |141.85 180 B = EE FRET 43.05 | 144.85
123 A ENIRILA 45.33 | 142.11 181 [Z = AR ch T 43.08 | 145.13
124 & 32 ERE1E B HT 45.12 | 142.36 182 I E AR ZEET 43.30 | 144.60
125 A 52 BB o E 1| T 44.97 | 142.29 183 | JIIEERBFIRAT | 43.49 | 144.46
126 SEZ IS E ) 44.94 |142.58 184 [FEZF =) 43.23 | 144.32
127 XIEAEE 45.10 | 141.78 185 =k =E 42.96 | 144.07
128 AL AR 4L SCHT 45.30 | 141.05 186 B7 4 BB AN S T 43.39 | 145.12
129 F 2R F) L AT 4519 | 141.14 187 | AZEERPAZERT | 43.56 | 144.97
130 FIABBFIRELHE | 45.25 | 141.21 188 =3 PR AT 43.66 | 145.13
131 18 X BB 3= 1 T 43.82 | 14411 189 EEEGAZEL) 44.02 | 145.19
132 #87E AR Bl BT 43.71 | 144.02
133 1 5 AR BB T 43.91 | 144.67
134 & B AR S B T 43.84 | 144.59
135 FLE AR /INFKET 43.86 | 144.46
136 & &= AR EN = T 43.73 | 143.74
137 W ANE P T 43.68 | 143.59
138 W B EME = SR 44.02 | 143.77
139 A1 B A 5 T 44.06 | 143.53
140 AN BB 75 B AT 44.15 | 143.57
141 3 BB 7 ET 44.22 |143.62
142 35N AR L Ay 44.19 | 143.08
143 1] B BB T 44.47 | 143.12
144 3 A BB 78 B SR A 4433 | 142.94
145 43 51 B 1t K HT 44.58 | 142.96
146 8 xE AR A ZE BT 43.91 | 144.17
147 A AR SR T 42.58 | 140.71
148 B R AR & HT 4256 | 140.89
149 =EFII=EHA) 4255 | 141.36
150 EHLARE EHRT 42.72 114188
151 bt FA AR iR 2R 4 BT 4255 | 140.76
152 5 L ER %2 S HT 42.76 | 141.82
153 B ILERD A Ao HT 42.57 [ 141.93
154 AR H ST 42.48 |142.07
155 i1 i BB - By AT 4259 | 142.13
156 it ZR R T AT 42.36 | 142.32
157 SF Ir] B3 Sr] T 4217 | 142.77
158 BRACL AR AR ALL ET 42.13 | 142.93
159 |  1RBRERZVEHET 42.02 | 143.15
160| HEEFHOI=AHET  [42.34 | 14237
161 ] R AR = EE T 42.99 |143.20
162 ] BR AR 1 R AT 43.17 | 143.24
163 SATER R - iR AT 43.23 | 143.30
164 5] BN e 2B HT 43.10 | 142.99
165 LN B 1S HT 43.08 | 142.84
166 L1 ER;E 7K BT 43.01 | 142.88
167 SA] 76 A 3F Z=HT 4291 | 143.05
168 ] P AR e AL A A 4270 | 14313
169 AT P8 AR B Il A 42.65 | 143.19
170 IN=E PN 42.50 | 143.28
171 INEEDNEL ) 42.29 | 143.31
172 e 1 AR EE Al BT 4291 | 143.36
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A-2 THRHETH (FHRR)

.49 -



T X HT 4 EEAR (B R IR)

NO i X M 4 12 | B
1 B&Hm 40.82 | 140.75
2 BhET T 40.60 | 140.46
3 J\F T 40.51 | 141.49
4 2hAh 40.64 | 140.59
5 AR 40.81 | 140.44
6 +F 0HEH 40.61 | 141.21
7 =R 40.68 | 141.37
8 el 41.29 | 141.20
9 M5 TH 40.81 | 140.38
10 EJlv 40.58 | 140.57
11 BUERR AR NET 40.93 | 140.96
12 BUEBRERS I AT 41.18 | 140.48
13 R EGEME N 40.97 | 140.66
14 BURBRERS BT | 41.04 | 140.63
15 PR EEZERES - RET | 40.78 | 140.21
16 i 3 2 ) 40.65 | 139.93
17 | X ZERPEEER | 4058 | 140.30
18 2 % AR ks T 40.66 | 140.50
19 EEL2E PN ) 40.52 | 140.57
20 | PEEEBREIHEESEER | 40.63 | 140.55
21 db ;2 EX ZRARAUNET 40.70 | 140.46
22 At 2 &2 AR %S BT 40.76 | 140.43
23 db 2 ER AR AT 40.97 | 140.44
24 L AL BR 32 th T 40.86 | 141.13
25 L ALERE FHET 40.74 | 141.16
26 L ALBRFHET 40.61 | 141.32
27 L AL ER4E R ET 41.08 | 141.25
28 At BRER AL T 40.73 | 141.26
29 LA ER7<H AR AT 40.97 | 141.37
30 L ALERES LS EHT 40.60 | 141.40
31 T AL AR K REET 41.53 | 140.91
32 TALAR @ AT 41.28 | 141.33
33 TALER R A 41.49 | 141.00
34 TALBREFH+E 41.43 | 140.86
35 =FRA=FHr 40.38 | 141.26
36 =FEAEFHE 40.53 | 141.31
37 = F AR FHT 40.34 | 141.15
38 = F ARraERET 40.47 | 141.38
39 =FARFS M 4045 | 141.62
40 ZF A AT 4047 | 141.17
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