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1.1 XC®»IZ

[HAGEXHG Febrl ver 0.4.2) (BLF, HAGEXRIS Febrl & LET) X, BHOT—F~—

A% HWTEAFRICB N T, flx NOT —F OEfEREfEEZITI b a— R v r—y

(record linkage) @Y 7 =7 =7 T9. Febrl 1%, GUI (Graphical User Interface) (2L % A
TAEEMHLTEY, Microsoft Excel DX 9 22KEFHHE Y 7 b LRI U X 5 B 72 8:/E T,
W T — 2 07 ) == 7 B G, B O & EERdiE T v T Y AL ETEFIMT
HZENTEET.

Febrl (%, Australian National University @ =12 & = — Z BN L7 ) —Y 7 b
VT ThY, KE—ALX—TTlE, HAREXS LT Febrl 22 L THWET.

2. BhfEERIR
oS : Windows 7, Windows8, 8.1
AEY  : 1GB L RHfELE
FofM . w=aT7 NVEZMT 5IT1E Adobe® Reader™ 3 BT,
Adobe® Reader™[17 R E VAT L AfER—LR—=UNE X T
n— RTE 7.

T RE VAT A AR — 25— http://www.adobe.com/
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http://www.adobe.com/

3. RETH - E1EM

* HAFEXTIG Febrl 1%, Australian National University 2383 L7z (B DA —7"2 ) — 2V TR
=7 [Febrlver0.4.2] ZHARE L TWET.

Febrl : http://datamining.anu.edu.au/projects/linkage.html

* HARFEXIS Febrl 1%, PSF 71 &2 A TAR S 7z Python S5EZ2FIH L CThET.
Python : https://www.python.org/

* HAGEXS Febrl 1%, MIT 74 &2 2 TARS#L72 WinPython 74 72 U ZF|H L T
7.
WinPython : http://winpython.sourceforge.net/

* A ARFERIE Febrl 1%, LGPL 7 A 2 A TAB SNz pygtk 74 77 U &I L TV &
pygtk : http://www.pygtk.org/

* HARZEXS Febrl X, GPL 4 & A IZHEU-ETE BSD T 1 &2 A TAB &7~ libsvm
T4 77V EFMHALTWET.
libsvm : http://www.csie.ntu.edu.tw/~cjlin/libsvm/

* HARGEXHG Febrl 2] U Tl & 7o fH £ 72132 OB DWW T, /NI MR E 2T 1 it
A —FEEEAVEREA.

4. BB bEE

A AGEXRHIS Febrl (2B L CIARHD S EhHE, FrRBlWAbEEE TIEK LS
V. R = a7 VCEHE L TV D URL B L ORNFIFALT —F X—20D WEB #1 s Th
D, ERINTWAHAEMENRH D £3. o, K== 7 VCEH L TWDIHREIETERL
AR INLDGERHY £7.

[BFWEDEE]
RFLHFEFHBERIEN  EHR - > AT LWTJEHEHE
MR EERIT TR BPHACR
E-mail: noma@ism.ac.jp

HP: http://www.ism.ac.jp/~noma/
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[FIAR—=L_X=VICRHISNTWD, A A= HA R TSRTZS 0.

6. By - KT

6-1. FED

Tu s IFEA=a—0 [Febrl] Z#VENOD Febrl 27V v 7 35LK 6-1 OEEIY 1> Ry
BRIRINET. K6-10EY, WERBROF VARE v, T—FEHNBROTCARY Y, 7
TANBROTZ 7 ANVBRAFZ L, WEERRTOZ THEBEINLTHET.

Fie Todls Help
[ 0 B ® | @ |O Stndadisation @ Deduplication

Es | wmow Be | AT Geocoding O Linkage
Data |Log
First data set type: @ CSV O COL O TAB () sQL Missing values: view Data  Edit Data
Filename: | (L) [5] pelimiter: |, Use headerline [¥] Strip fields

Record identifier field:|(None) [v

X 6-1. HEEIY 4V FD

6-2. ¥&T
X 6-1 D File A ==—M70 H&T) 27V v 7352 L TITWVWET.

7. Deduplication

FERIANTET — 2 DEAERRI E4T 5 BERE 9. X 1 T Deduplication ® F 4R & > % On IZ
LU T O#AEEED ET.

7-1. AJ17 7 A VDER
1 ® Filename D7 7 A NWAERIRARZ 27 ) w7 L, BAREND T 7 ALY U —mb A

N7 7ANEERTDLHE, HT-1OLHICFKRINET.
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File Tools Help
&£ OB ® ) () Standardisation ® Deduplication
=7 | wR B &7 | BT Geocoding (O Linkage
 Date [Log|
First data set type: ® Csv (O coL O TAB () SQL Missing values: ViewData  Edit Data
Filename: Delimiter: |, Use headerline [¥] Strip fields
Record identifier field: LI-FID [v]
L/a-FID FE& sRe g A2 HE#RS SEME TFAR £ TEES HERIRID TOvrES
261 sA— IE  DUERS mITE16-1 1210051 EF& 19500131 34 03-3605-4711 3905518 3
3321 BRI BE FEHEDE 1-33-8 140-0082 EF& 19930704 03-3753-9381 2748326 8
1621 EEE EHFTRE 2TE7-2 185-0024 EF& 19370724 27 042-322-0211 8731381 7
3311 EEE 2R RIS 1TE18-24 1420061 EF& 19662025 37 03-3712-7587 4464331 4
611 AEE—- R EESELR 2TE4-10  154-0041 558 33 03-3413-5561 7491079 O
1021 EE— BE poallear=ttag 1TE12-35 190-0011 EF& 19080518 35 042-523-5238 7383697 7
4351 AR FREELOAAE 2-1 102-0091 EFF 10240811 26  03-3212-2440 6678692 1
4651  WAKE B \EFEORSE 3-24-1 192-0051 EF&E 19476010 042-558-1111 4750952 4
351 HAZH EPE EEEHE 1TE5-3 105-0021 EFE 03-3572-1872 2484605 1
721 REE BEE BEETEESET 1469 252-0154 #=/IIE 19110305 19 042-784-0639 1942604 7
4221 FERE 2R BEREEE 641-3 252-0816 /IS 19880329 21 0466-87-3251 1867989 5
4621 BAST HE  SEHOE CAE 1710 238-0104 /IS 19130816 04-881-1042 2793374 1
4881 BN =B EETEEEEEE 630 234-0056 RIS 19650010 22  045-841-6666 9245372 3
3151 EEET  EE mEEsitEAsl 7TE2-1 222-0037 BB 19761118 31 045-542-2849 6719148 8
2451 EER RE EEEE 2TE2-15 2770717 THEB 10857000 32 04-7167-1208 4334660 3
B41  MEEE ArRTAS 419 299-0204 TEE 10761118 31 0438-60-5511 8189194 6 v
Read first 31 lines from data set: C:¥Febri¥febri-0.4.2_jp¥data¥link-dsgen¥dataset_DJUSN_dup_30.csv.

B 7-1. AT 7 A NOFISAIE RO i

ANT 7 A NDOFRRIABKE TR L O TET) 220 w7 L, YHEHEEZITOET.

7-2. 7 — % DRER

VIR E G- IBIMENS TExplore] #7277 U w7458, MT7-2-1D7 42 RUFER
L7 E9. lTuse sample) (27 —#HFE gk 100) ZxEL, ETTHLX 722207
4 RURRERDET. [T 22V v T5LT—FOFHNT LIZXTINE, BEET
Ty 7TV, fREV 4 FUFRRLET.

File Tools Help

® OB ™ ‘ & | O Standardisation @ Deduplication
= | fl B RBE | BT Geocoding O Linkage
| Data | Explore | Index | Compare| Log
Selact data set to explora: First [¥ Second Analyse: @ Values () Words Use sample: | 10

Select data set you wish to explore and then click Execute |

Generated Febrl Python code for data set initialisation (see Log page for generated code).

X 7-2-1. Explorer % 7#RHNAE (FITAN
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File Tools Help
& i = o | O Standardisation @ Deduplication
=7 | wm B ®F | BT Geocoding ) Linkage

Select data set to explore; [¥] First ¥/ Second Analyse: @ Values O Words Use sample; I

Detailed statistics for data set! Gi¥Febr icbri-0.4 2_jp¥ data¥ link—dsgen¥ dataset DJUEN dup_30.csv

Aralysis conducted on Wed Sep 17 17:11:34 2014
Aralysed 30 of 30 records (100.00% sarvple)
Frequency analysis based on field valuss
Field 0: " LI1—FD"

Rurmber of unique values: 30

Smallest and lareest values (as strings): 10217 7 501"
Average frequency’ 1.00

|
Most frequent field values|
i1, 001

=
a@razg 9

MinimLm and maxinum value lenetis: 3 / 4
Is—dizit: True, is=alpha: False, is—alnum: True
Maximum number of spaces in values: O
Nurmber of records with missing valie: 0

Finished reading a 100.0% sample of 30 records in 0.00 sec

X 7-2-2. Explorer ¥ 7#RNE (EITH)

7-3. Index DARR

VWG EZH T BMENS lindex) ¥ 7 %227 Vv 35E, 13107 1> RuFomRe
720 F9. [Addnewindex] %7 Y v 73252 LT, M7-3-2 DX 5 IZHEMT D Index % HLE
T&, 37 227V v 27352 L Tlindex 4R L 7.

File Tools Help
& ‘ O & ® | 4@ |O Standardisation ® Deduplication
=7 | FR B &7 | BT Geocoding O Linkage
Index | Compare | Log
Indexing method: BlockingIndex . Separator string: Skip missing

Use Dedup indexing

Add new index

Finished reading a 100.0% sample of 30 records in 0.00 sec

X 7-3-2. Index Z 7R HNAE (TAdd new index] EATHI)
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File Tools Help

o LB | @ O s

L]
=7 | w1 B BE ‘ #T Geocoding O Linkage

Data | Explore Index | Compare | Log

Indexing method: BlockingIndex : Separator string: Skip missing

Use Dedup indexing
Tndex L=
Feldname: £ | v| Maximum length: |:| [] Sortwords [ Reverse
Encoding function: Soundex Encoding function parameters:
‘Add new index definition| | Add new index|

Finished reading a 100.0% sample of 30 records in 0.00 sec

X 7-3-2. Index # 7#_HNE (TAdd new index] E1T1%)

7-4. Compare

MWIEEZ S BmEns Compare) ¥ 7% 27 U w7 356L, MT74107 142 Uk
e Y E9. TAdd new comparison function] #27 U v 7952 LT, 7-4-2 DX HIT
Compare DHLEEITH Z LN TE, 1547 227V v 73252 & THIE LT Compare % 31T
LET.

File Tools Help
& OB ® o () standardisation (® Deduplication
= | F8 B &7 | BT Geocoding () Linkage

Data | Explore| Index| Compare | Classify | Log|

/Add new comparison function

Read first 31 lines from data set: C:¥Febri¥febrl-0.4.2_jp¥data¥link-dsgen¥dataset_DIJUSN_dup_30_3.csv.

X 7-4-1. Compare % 7#&RHNZA (TAdd new comparison function] 24Ti)
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File Tools Help
& | O A |
=T | T8 B BF | BT Geocoding () Linkage
Data | Explore | Index| Compare | Classify | Log
Field comparison function; Winkler
Field name A: 2 Field name B: & ~| O cache comparisons ~ Maximum cache size: None |
Missing value weight:] 0.0 Agreeing value weight: 1.0 Disagreeing value weight: 0.0 |

Threshold: 0.0 Check similar characters Check same initial characters Check long strings

I[Add new comparison function

() Standardisation @) Deduplication

[Select this option if you want to a data set.]

Read first 31 lines from data set: C:¥Febri¥febri-0.4.2_jp¥data¥link-dsgen¥datasat_DJUSN_dup_30_3.csv.
—

X| 7-4-2. Compare # 7F&/RrA%Z (T Add new comparisonn function) 3f7%)

7-5. Classify

Comapre % 7 DFEITHFT-ICBMEND [Classfy) #7227V v r45L, (715107 4
> RuFoRrE 720 £9°. Weight vector Classification method &R & maximum iteration count
DRREZRATV [FAT) 22V v 7 LET.

File Tools Help

& OB ® o () Standardisation ® Deduplication
=5 | F8R B RBE BT Gecoding © Linkage

Data | Explore | Index | Compare Classify | Log

\Weight vector classification method: KMeans
Distance sample: Maximum iteration count: 100
Centraoid initialisation:| Min/max | | Fuzzy region thrashold:

Generated Febrl Python code for comparisans (see Log page for generated code).

X 7-5-1 Classify # 7R RHNE
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7-6. Output/Run
Classify % 7 DFEITHRIZIEME IS Output/Run % 7% 7 ) v 735 LK T7-6-1 DY 4> KU
Fon & 720 E9.Output/Run % 7 TIEH N 7 7 A VOB EEATWIETI 27 Y v 7 LET.

File Tools Help
& ‘ OB ® 4 | O Standardisation (® Deduplication
=T | #R B FF | AT Geocoding () Linkage
Data | Explore | Index | Compare | Classify| Output/Run | Log
Progress report percentage: |10
Length filtering percentage: |Nene
Weight vector cut-off threshold: | None

[] save weight vector file: (None)
[J{Save histogram file:}  (None)  Bin width: 1.0
[ Save match status file: | (None)
[] Save match data set(s):
First data set: dataset_DIJUBN_dup_30-match.csv| Match identifier field name: match_id

Generated Febrl Python code for (see Log page for d code).

X 7-6-1 Output/Run ¥ 7&K RANE

7-7. Evaluate

Output/Run & 7 D FEATZITIBM S5 Evaluate ¥ 7% 7 V) v 7 TR T7-7-1 DO 1 RO
REBRVET. Vg U RURNICERRINDEA N T LAEMRTHIET, A7 7A4LD
W, EARILOERES T E T

File Tools Help

O Standardisation ® Deduplication

# | 0 B® 4
T

Geocoding O Linkage

Data | Explore | Index | Compare | Classify | Output/Run| Evaluate | Log

‘Summed matching weights histogram

10 T
I Matches

= I Non-matches
6
2
3

4

085 0.

0
0.75 0.80 a0 095 1.00 1.05
Linkage quality Linkage complexity
Accuracy: i Reduction ratio: 0.943
Predision: — Pairs completeness; -
Recall: --- Pairs quality: -—
F-measure: -

Calculated quality and complexity measures.

X 7-7-1 Evaluate # 7R FTHNE
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8. Linkage

2 20OF —4 O Linkage 1T 9 F4AET9. X1 T Linkage ® 7 AR ¥ > % On (2 L CLAF
DOEAEEHED T

8-1. AJI7 7 A LV DFIR

X 1® Filename 7 7 A NVERRHX L H 7 U o7 L, ERINDBZ T 7 AL 7 ) =B A
NT7 7 ANEERRST D L, 8-1D L HITFRINFET.

File Tools Help

& | [ B [ | & | O Stendardisation O Deduplication

=5 | FE B RE | BT Geocoding @® Linkage
Data |Log
First data set type: @ csv (O coL () TAB ( SQL Missing values: View Data  Edit Data
Filename: o dataset_DJU8- | [ Delimiter: |, Use headerline [¥] Strip fields

Record identifier field: L-a—FID v
La—FID K& R gL 2 HEHS PEME £FAH F SZES HERRID TOvHES
261 A EF  ZuEmSR E1TE16-1 121-0051 ER& 19500131 34 03-3605-4711 3905518
3321 BeZH BR AEEHE 1-33-8 140-0082 FF& 19930704 03-3753-9381 2748326 8
1621 EEE ESFHERA 2TE7-2 185-0024 ER& 19370724 27 042-322-0211 6731361 7
31 EEE BE BNIEMUE 1TE168-24 1420061 HX8 19662025 37 03-3712-7587 4464331 4
611 EE—- RE  HESEHR 2TE4-10 1540041 E5F 33 03-3413-5561 7401079 O

v

S pmrm eam  aeome e o ac annanes Sman  amnacia_ac asn can cans casmcas o
Second data set type: @ €SV (O COL O TAB () SQL Missing values: View Data|  Edit Data
Filename: | dataset_DIU8- | [8) Delimiter: |, Use headerline [¥] Strip fields

Record identifier field: La—FID v
L3—FID K& wRE g 2 BEHS FEME EAE % 2FES HBRRIRID JTOvIES
1 sA—0 TF REUEME @m1TE1671 121-0051 TOKYO 10500131 34 03-3605-4711 3005518 3
2 FRIIE 25 BREEE 641-3 252-0816 KANAGAWA 19880329 21 0466-87-3251 1887989 5
3 HEE #G SEIEER 6782 344-0067 SAITAMA 19680620 20 048-736-1111 2311725 0
Read first 16 lines from data set: C:¥Febri¥febri-0.4.2_jp¥data¥link-dsgen¥dataset_DJUSN_dup_30_3.csv.

8-1 Data ¥ 7R TRHNE

ANT 7 A NDFEFHAHFETHRIKL O [FET) 27V w7 L, IIEREZITOVET.

8-2. T — % DRER

VWA S I CBmENns lExplore] #7227V v 795L, MT1-2-1 D7 42 RUFR
L7 E9. lTuse sample) (27 —#fHFE (Frk100) ZxEL, ETTHLX 722207
AV RUFoRERDET. (347 227V v 0357 —FOEFNZ LICXTFHIE, EET
=y JEATO, fEREV 4 RUFERLET.
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File Tools Help

@‘DEE a
=7 5A B RE | AT

‘ O Standardisation () Deduplication

Geocoding

(@ Linkage

- Explore | Index | Compare | Log

Select data set to explore: Second
Select data set you wish to explore and then click Execute |

Analyse: @ Values () Words

Use samp\e:

Generated Febrl Python code for data set initialisation (see Log page for generated code).

X 8-2-1. Explorer % 7#/RNE (FEFTHT)

File Tools Help
& ‘ OB ® ‘ & ‘Ostandard\sahon O Deduplication
=7 | il B RE | BT ® Linkage

- Explore | Index | compare | Log

Select data set to explore:

Geocoding

Analyse: ® Values O Words

Use sample:
Detailed statistics for data set: C¥Febri¥tebri-0 4 2 jp¥data¥ ink-dszen¥ dataset DJUBN dup_30 cav

Analysis conducted on Thu Sep 18 105054 2014
Analysed 30 of 30 records (100.00% sample)
Frequency analysis based on field valuss

Field 0: L 1—FD"
Murnber of unique valugs: 30|
Smallest and laresst valuss (as strines): “1021% /901"
Average frequency’ 1.00
Frequency stddev 0.00
Guantiles: [1,1,1,1,1,1,1]
Mast frequert field values
01901

)
Least frequent field values:

(1,2017)
(1,1761)

(1,1821)

(1,"1381)

(1,°1271)

(1,71021)

Minimum and maximum value lengths: 3 / 4
Is-digit: True, ls-alpha: False, is-alnum: True
Waximom rumber of spaces in values' 0
Nurnber of records with missing value: 0

v
Finished reading a 100.0% sample of 3 records in 0.00 sec

X 8-2-2. Explorer ¥ 7R RANE
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8-3. Index DARK

VIR ES T ICBMEND lIndex) ¥ 7 %27V v o 4+5E, X831DY 1 RUFKRL
720 F9. [Addnewindex] 227 Y v 73252 LT, [M83-2 DX HITHEMT D Index % HLE
T&, 37 227V v 27352 & Tlindex 4R L 7.

File Tools Help
& | [ B ® | @ |O stndardisation O Deduplication
=7 | w8 B BiF | B’T Geocoding @ Linkage

| atn [ Explore] tndex | Compare| Log

Indexing method: Blockingndex . Separator string: skip missing
Use BigMatch indexing
Add new index

Finished reading a 100.0% sample of 3 records in 0.00 sec

X 8-3-1. Index # 7#_HNZA (TAdd new index] 3E4TRI)

File Tools Help

@ | [ B [ | @ | O stendardisation O Deduplication
= | FR OB RE AT Geocoding @® Linkage

| Deta | Explore. 1ndex | compare | Log
Indexing method: Blockinglndex | v Separator string: Skip missing

Use BigMatch indexing

Tndex 1:
Field name A: £& Field name B: K& : Maximum length: [ Sort words [ Reverse
Encoding function: Soundex Encoding function parameters:

Add new index definition | Add new index|

Generated Febrl Python code for indexing (see Log page for generated code).

¥ 8-3-2. Index # 7R RNEA ([Add new index| FEAT1&)

12
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8-4. Compare

PIEHRE ST IBmEns Compare] ¥ 7227 U w7925, 8-4-1 DY 4 FUE
&Y E9. TAdd new comparison function] %27 U v 27952 LT, 8-4-2 DX HIT
Compare DIHEZITH Z N T, [FIT) 227 Vv 7352 & THELT Compare % 51T
LET.

File Tools Help
@ | [ @ [ | @ | O Standardisation O Deduplication
=7 | F8 B BE | BT Geocoding @ Linkage

Data | Explore | Index| Compare | Log

I-:Add new comparison function]

Generated Febrl Python code for indexing (see Log page for generated code).

X 8-4-1. Compare # 7ZF&/RANZE (TAdd new comparisonn function] ZET#T)

File Tools Help

& | O ] | & | O Standardisation () Deduplication
=7 | wR OB RE AT Geocoding @ Linkage

| pata | Explre | ngex compare | Log|

Field comparison function: Winkler

Field name A{E4 [+] Fietd nanlg‘ B{ES [+] O cache comparisons ~ Maximum cache size: None |
Missing value weight: 0.0 Agreeing value weight 1.0 Disagresing value weight:{0.0 |

Threshold{ 0.0 Check similar characters [¥] Check same initial characters [¥] Check long strings

|| adc new comparison function

Generated Febrl Python code for indexing (see Log page for generated code).

X 8-4-2. Compare ¥ 7#&R<PNZ (I Add new comparisonn function] E£T4)

13
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8-5. Classify

Comapre % 7 DEITHHT-IBMEND [Classfy] # 7% 27V v r4+5L, K851DW 4

v RouFrE 720 £9°. Weight vector Classification method ¢ 3E4R & maximum iteration count
DOREZITY [FIT) 227V v o7 LET.

File Tools Help

& ‘ O B @ | 4 | O Standardisation O Deduplication

=T R M RE AT Geocoding

IJ Data |Exp\ore| Imjexl(]nmpare‘ Classify | Log
Weight vector classification method: KMeans
Distance measure Eudidean | | Samples|

@ Linkage

| Maximum iteration count; 100
Centroid initialisation: Min/max |v| Fuzzy region thrashold:

Generated Febrl Python cede for comparisons (see Log page for generated code).

X 8-5-1 Classify # 7R RHNE

8-6. Output/Run
Classify # 7 OFATHRITIBME NS Output/Run # 7% 7 U v 7+ 5 L X 86-1 DY 4 K
For L7V E£9. Output/Run % 7 TIIH 1 7 7 A VOB EEATWIETIZ 7 ) v 7 LET.

x
File Tools Help

e LB ® a ‘OStandardwsahon © Deduplication
=T | FR MK &F | BT Geocoding ® Linkage

Data | Explorel Indexlc»ompare Classify| Output/Run m

Progress report percentage:
Length filtering percentage: | Mone
Weight vector cut-off threshold: | None

[ save weight vector file: (None)

[ save histogram file:  (None) Bin width{1.0 |

[ Save match status file: (None)
1| [ save match data set(s):

First data set: | (Mone) Match identifier field name:
Second data set: (None) Match identifier field name:[matchid |

Generated Febrl Python code for classification (see Log page for generated code).

X 8-6-1 Output/Run % 7FRKTHE

14
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8-7. Evaluate

Output/Run ¥ 7 D SEATHRIZIBINE LD Evaluate ¥ 7% 7 U v 7 35K 8T-1 DY 4 > KUK
REBRVET. T4 RUNICERESNDSE R N T L EFERT S Z & T, Linkag Ko
EREMTZET

File Tools Help
» OB ® & | O standardisation O Deduplication
=7 | F:8 B BF | BT Geocoding (@) Linkage

Data | Explore | Index | Compare | Classify | Qutput/Run| Evaluate | Log

‘Summed matching weights histogram

30
I Matches
25 I Non-maiches [
20
2
E
51,5
1.0
05
00 ; : :
0.80 0.85 0.90 0.95 1.00 1.05
Linkage quality Linkage complexity
Ancura_cy‘ — Reduction ratio: 0.933
Precision: -—- Pairs completeness: -~
Recall: --- Pairs quality: ---
F-measure: —

Calculated quality and complexity measures.

X 8-7-1 Evaluate # 7&HRHAE
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