Dobdbooudooooooobooooooon

g o o0 0

O O

0bOod, 0bo0ooOooOOooDOooO0oDoD0obOO0o0ooo0ooooDooooooOood
O (microaggregation) 0000000000, D0O0O0OO0OO0OO0OOOOO
goooooogoooodbOobOoboooooooooooo, ooo, oo
gooooboboooboogooobooobooobobo, booboooobo
joooooobOooOOob0oOooDO, DOoO0DOOooOoOooOOoooOooooogn
000000000000 (ooooooopooooDUooooog, ooo
0oo0oooOo, 00obOoo00oooOo0ooobOooooooooooooooo
O, 0000000000000000@OO00o0ooooooooDooon
dooooOoO0oOoOoOoDOOO, DOO0O, DOO lbOOOOOOOOOD OO
gooooooo, ooboboboboobo, boobobooboboboooboo
00000O0o0O0ooooOdbOOobOobOoooDoooooooooooo, ooo
gboobooooooooobOoboboobooogooDooDoboobobooobooo
00, 0000000000000 0000 1000 20000000000,
02500000 80000 ((7.10)0000000, DODODOOOOOOO
o000, 000000O0dbOO0bOO0bOO00ooDOooOOooDooooooOoooooo
ooooooooboboo

1 0000

goooo, oobooooobo, ooboooooboooboboooboobobooobbooooon
goboooooooooooboobobo, oooooooboobobobo, bobboboboo
00000000000000000000Y, 00000000000000000000

1) Oo0o(@UoU (@O 220000 180))00 1000, DDOUDODOOUO0DOOODDOOOOOO
gooooo
0o 10 000, D0D0OO0OO0O00000OOO0O00O000OO0OO0OO0, DOO0D0ODO0OO0OO0OOOO0OOooOOo
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o o0 o o

0000000000, 000000000000 0000000000000000?, O
gooodo, jobooboboobooobooboobobooboo, booboooo
gooooobooboooboboobo, bbooboobobooboooo oo, oooo
gooooobooboooboob, obhooobooboobobooboo, booboooo
gooooobooboooboboobooobooboobobooboo, booboooo
goooooboobooboboobooobooooo
goooooooobooobooooboo, booboobooobooboboobooo
0D0O0o0D0OoDooDoo® o000, 000000, 19700000000000000
(the U.S.Code) 00 1300900000, D0ODODO0OD0OO0OO0OOODOO0OOOOOOOOOO
000000000000 000000000 (00 (2000, 300), O (2005, 4050),
Zayatz (2007, p.253))0 OO, 2002000, 00000 OOOOOOOO (Confidential
Information Protection and Statistical Efficiency Act of 2002) OO OO0, ODOOOOO
ooooooooooooooooooDooooooooooo (O (2005 3040),
Zayatz (2007, p.253))0 OO0, OO00O0OO0O, 000000000 (Federal Committee on
Statistical Methodology) 0 0000000000000 (Confidentiality and Data Access
Committee) 0000, D000 00000DO0DO0OODOOOOOOOOOOOOOO0O0OOOO
ooo, 1900 000000000 o0oo0o0oo0oooooooooooooooo

0ooooco
2000000, 000000000000000000000000000, 0000000000
000, 0000000000, 0070010 (@O000000 0000000000000000)
00000000000000000000000000000 (00 (1991, 520))00000,
015000100, 0000000000000000000000000000, 0000000
00000000000000000000000, 01500200000, 00000 140000
00000000000 00000, (000000000000000000000000, 000
00000000000, 0000000000000000, 0000000000000, 000
000000000D00D0000000, 00000000000000000000000000
000000000000000000000 (00 (2005, 130))0 000, 000000000
0,0000000000000000000000000, 00, 000000000000000
00000000000 (OO0 (2004, 39 0))0

9) D000 (OO0 (OO0 190000530))00, 000000000000000000, OO
0000000000000 (0340)00000000000000000000 (0350, O 36
0)0000O0O0OO0OO0O0DO0O0O0O0O0, 000000 000000000000000000000
000000000000000000000000000000000000(OO0000 200
110)0000000, 000000000000 0000000000000000000, 00,
00000000000000000000000 0000000000, 00000000000
O, 0000 (2007b)00000000

3) 0000000000000 0000000000000000000000000000000
0000, 00000000 (2000), O (2005000000000
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gobooooooooooobooooboboooood

(Checklist on Disclosure Potential of Proposed Data Releases)] 00D DDODOO 0 O
00, 0oooooooooo, ocooooogo (Disclosure Review Board) DO 0 0O 0O O
oo, gooboobooobobooboo, bboobooboboobooooooboooo
0000000000000 (00 (2000, 35036 0), Zayatz (2007, p.255))0

oo, oobobooobooooo, oboobbooboobooobooboboobooo
0 00 Federal Committee on Statistical Methodology (2005, p.24) 0, D000 OO00OO
gopooooooooooooooon (Public Use Microdata File) 00 000 O 00O
gooooooobbooooooobo, booooobbbooooooobob, booobo
oo(@ob, boo)ooo, 0ooooDO0ooOO0oOO0D, O0ODO00DO0OO0DOO0ODOODOODbODO
0004000000000000D000, ODOO0OO0DOOOO0DOOO0O @OooOooog)
ooooo, oo 4000000000, ODOODOOOOOO, OODOoOoooooo,
0000000000 (recoding) (DOOOODOOO (rounding)), 0 O0OOOOO, 0D OO
0000o0oooo0oooDoooooooooo (Moooog (switching)OooO), O
0oooo0O (blank) 00O (impute), O OOOOOO (blurring) DO DO DOOOOOO
00000000000 0000000 (Federal Committee on Statistical Methodology
(2005, p.25))>0

gooo, 0o, ooboobooooboo, booboobooooboobobooboooo

4) OD0000U0U00oOooDOoOooOUoU0U0O0O0DO, bOo000oOooDoooOoU0U0O0, Doboooooooo
00000000000 (disclosurerisk) 0000 000000000000, O0DODOOOOOO
0000000000000 0ooo0ooo0ooooooooo0oo0n0 (Federal Committee
on Statistical Methodology (2005, p.24))0 00O, OJO0O0OO0oOoOooo, 00, o0oOoOoOooooo,
000000000, D0000o0oooooood (National Center for Health Statisties) O 0 O
Jjoooooooooooooooooooooooooooooooooooooon0 ((Federal
Committee on Statistical Methodology (2005, p.24))0

9) U0, 00000000000 (United Nations Economic Commission for Europe) 0, 000
goobooooboboobooboboooboobobooboobOo, boboboooobooboobobobo
gooooooooooooooooooon (Felso et al. (2001, pp.20-24))0 00000000
oo, oobooboooobooooboooboobooDboobDUoUoDbL, Ubooboob, oboo
gooo, boobooobobo, DoboboooboobDoobooObUobDboobDoobUooDbOoo
ooooooooooog, Felsoetal (200000, OOOO, OO0, OO0, O0OO0OOOO 13
gooooooooob, obooboo, boobOoOob, DOhoobOobDbOUOobOoobUOoobOoo
goooooooooboo, boboob, bbob, UooobDo, booboob, oboo
Jooooouooooo, 0000000000 UooUooDOoOooOoooOooO (Felso et al.
(2001, pp.31-34))0 0O O, Federal Committee on Statistical Methodology (2005) OO, O OO
JoooooooDo, o0o00o0oouooooo0ooo0ooOo0O (Federal Committee on
Statistical Methodology (2005, p.91)), 0000000000000 00O0O00O00O00O0
gooobooooboboboboboooobooobobon
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O, 000000000000 (microaggregation)l 000000000 O0OO0OO0OO
(Willenborg and de Waal (2001, pp.30-3D))0 000000 OCO0O000O0O0O0ODOOOOOO
19800 00000000000 Strudler et . (1986) 0, 00O OO OO OO (Internal
Revenue Service) 00000000000 (tax return) D0 00000 (Tax Model) O O
OO0, 000000oooooooooog, ooooooooooooooooooO, Wolf
(980, DJoooooooooooooooooooooooooooooooooo
O O (Longitudinal Research Development file) 00 00000000 OO, Spruill (1983)
000000000 00D00oo0oooooooooo0oon Eurostat 00O, Strudler et
al. (1986) DO0OODOOOOCO, 000000000 OO00O0OOO0OO0OOOOOOOOOO
000 (Defays (1997, pp.223-224))0 OO0, 000000 O0O0OOOOOOOOOOOOO
000000000 Community Innovation Survey (19949) 00000, 000000 10
0000000000000000000000 (Thorogood (1999)P1 cooooooO,
00oDoo0ooooooooooooooooooooooooooooon (Pagliuca and
Seri (1998) ), System of Enterprises Accounts Annual Survey 00000000000
O00ooooon (PublicUse File)DOOOOOOOO (Pagliuca and Seri (1999, p.304))0
000, oooooooooo, 0ooooooooooooooooool1oooo, 0o
0000000000000000000000 (Brandt et al. (2008))0

gooood, boobooboooboobobooboobDooobooboboobooon
gooooboboo, obboboboboooooboobo, DOooDobDobOoboboboo
goooooboobooooboobobooboobooobooobobooo

o000, 000 20000000000000000 10, O0O00OOOO0ODOOOOOOO
ooooooooooooooooo, 0ooooooooooooo o220, 000000
goooooboobooobobooboooboobooboob, obbooooooboooo
0o, 0o0do0boobooob0booboooboob, obboobooooooboooo
gooo

6) Thorogood (1999, pp.31-32) 0 U 0O O, Community Innovation Survey (CIS)y 0O O OO,
Eurostat 000 0000000000000 O0O0O0O0O0DO0DO0DO0OO0OOO0OOOOOOOOOOOOOO
goooooooo, 0oDoooo0oOoooooo, CISsOo000U0ooooooo0ooooooOg
goooooboooootoobooob, UbbooboobUoo, DobobobUobUoobUooboo
goooooo, ooooo (honafideyOOODODDO, 00000000000 OOOCISOOO
goooooooo

— 200 —



gobooooooooooobooooboboooood

2 0000000 O0oO0oDooOoOoooo

000, OooooOobOOobOobO, 0oooooo (@o)ooooooooo @oo)o
000000000 oooooooouooooo, ooopooo @oooo)o kO (kO
00 (¢hreshold)) 0000 O0DO0DO0O0O0OO0O0O0O00OO0OODODOOOOOOODODOO, DOOOO
00000Do0ooooDoooooDooooooooooooooond (Domingo-Ferrer and
Mateo-Sanz (2002, p.190))0 OO0, O0O0ODO0OOOO0O, D0O0OOO0OO0OO0OO0OOOCOOOO
oooooooo, 000300000000 (@ Hooooooooooooooooog
goooooboobooobobooboo, oo, Obhboobboobooooboooboooo
0ooooooooooooooooooooooo3dooooonoooooog, oooo
oooooooooooooooooooooooooooooooooooooo 100,
goo, oobooboobobooboooboobooboboobooooooboooo
gooooobooboooboo, obo, DbooboobObooboooboooboooo
0000, 00000oD0oo00oooooooo0 (O oObooo0o0o0oo0ooo0o0o00d (micro-
aggregated data)l 00 0) 00000000000 OO0OOOD0

0000, 00oooo0oooo0ooo0ooog, 0000000 2000000000
0ooooooooooooooo 10000, 0oooooooooooooooooog
gooodbboobooboboobooo, ooboobbooboooboooboooo
gooo, obooboobobooboooboobooboboobooooooo, ooo
000, 00oo0oooooooooooooooooooooooooooooooo o2
gooo, obooboboooobobooobobooobobooboboooobOoooo
0000000000, o000 oooooooooooooo0d (Defays
(A9 0, 0000 (heuristic) 0000000000000 O0OOO0O0O (Domingo-
Ferrer and Mateo-Sanz (2002, p.192)) 00O 0O, OO0 0OO0OO00OO0OO0O0OO0OOOOOOO
gooooobooboooooboo, booboobooboboobooooooo, ooo
goooboobOooobooobooboboonoo

(1) D0DO0O0DO0O0O0O00000O000000
gooooooboooboooboooobooboboob, oboboobooboboobooo
gooddd, oo ooooboobooboo, bobbooboboboo
(single axis method), O 10000 (first principal component method), ZO 0000 O
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(sum of Z-scores method), OO0 00O OO (individual ranking method), OO0 00O O
(hierarchical clustering method) 0000000000000 (Anwar (1993) , Domingo-
Ferrer and Mateo-Sanz (2002))0 OO 0O, 0000000000000 O0OOO0OOOOOOO
gooo

0o oooo

gooodo, oobooboboooboobobooboo, boobooboboobooo
gooo, obooboobobooboooboobooboboobooooo, boooo
00ooooooooooooooooooooooooooooooooonD 200, 00O
0, 0000000000 30000000000000000D0O0000OO, ODOOOO
0oooooooooooooooooo o000, oooooooooooooooo (@ 2
0ooooooo3ooo)oooooooooooooooooooooooo, ooog
0000000000000 00000000000D0O00 ™o

O o0o1o00o0o0

goooodo, ooboobooooboobobooboobooobooboobo, booo
gooooobooboooboboobo, bbooboobobooboooooobooon o
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oooooooooooooooooo, 0020000000000, OO0 1000100

7y DOoO0ooOoO0oOoOooO0oOoUOoOOoO, Do00oOoUOoO00, DODoOO0oOOoUoOoooOooo
gooooooooobooooooogoooooooo0, DooboooboobooDbooboooobooo
goooo
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0ooooool1000Doo, 0000000000000 oo0ooooooooooogon
0200, 00000OoOO0O0oOooo03ogoooooo, oooo, oooo, ooooo 3
oooooooooo, ODl1oooooooooooooo, 0ooooooog, oooo
gooooobooboooobooo

0O Z000000

ooooooooooooooo 20000, Z0000000000Z0000000,
ooooooooooooooooooD, Dooo0o0o0oooDo0 Zoooooo)ooo
ooooooooooooO, ooooooooooooooooooo o200, OOOO,
0oo0ooooooDooooooooooon 20000000000, DODOOOOO0OO0
gooogo

0O oobooooo

ooooooooo, booooooo, 0100000 Z0000000000000
dooooooooooooo, ol1loboo0d, oo Z0o0oooooooooo, ooo
goooooboobooobobooboooboobooboboobooooooboooo
goooooboo, bobbooboooboobooboboobooooooboooo
ooo3o, 020000, 0000, O0O0OOOOO0ODOOOOO, OOODODOOOOOOO
gooooobooboobobooboooboobooboboobooooo, boooo
goooooboobooboboobooobooboo, boobooooooboooo
goooobobooooo, bobooooooooo, boboooooo, oboooo
gooooooooboboo, bobobooboboobobooobobooobooboog,
Eurostat 0 Community Innovation Survey (1994) 00, OO0 00000000 OCOOOO
00000000000000000 (Thorogood (1999, p.31))0

O ooooo

gooboobooooboooboboooboobD, ooboobbooobooboboobooo
gooooo, obobobobobo, bobobobooooooboobobobobooo
0o0ooooooooooooooooooo 100, WardOOOOOOOOOooooooQg
0000000000000 (Domingo-Ferrer and Mateo-Sanz (2002, p.192))0 00O 0O O
000, oo0o0ooo0oooooooooooooooooooooooooD o400, 0O
030000000000000000000000000O00D0D0O00000O000O 400
00o0o0ooo0ooooooo 30oo00oooooooooooooooo, ooooo
goooooboobooobobOooboobobooboobDbooboobobooobooBoo
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o o0 o o

04 0000 (heuristic) 1000000000 0O0D0O0O0OOOOOOOOO

R

0 5 10 15 20
X1

00 Domingo-Ferrer and Mateo-Sanz (2002, p.191) 0000000

oo, oooooooooo, 0D400000000, OOOOOOOOOOOO, OOOO0
0ooooooooDooooooooooooooooooooooooooooon (kO
O (k-partition))O

Domingo-Ferrer and Mateo-Sanz (2002, p.190) 0000, 000000000000 0O0O
goooboobooooboooboin00bb0Oob0DbD pOOO0ODOOODODDOOODOODODOD
O, p0d00d00 (OOOOO)DDOO0OO0DOn0D00O0DOOO0ODODODOODOODDOOODOO
00000000000000000000000, 000 X'=(X,-,X,)(000)0
gooooboonbbO00o0oo0DD 00 bDb00000oDbObO gbooooobOD
oooooo (=000 n:iilni), i000000000oo0j0o00o0o0oooooon
x;, 1000000000000 000O00O0ODO0O0O0O0OX; , nO0000O0OD0OODOOOO
gooodxbOOoodo

O000o00oo0oo0oooooooo0, 00000000 (within-groups sum of
squaresUSSE) 00000000000 kOODODOOODODOODODODODOODOOOO, O
0D ()000000OC

SSE:iéljgl(xifiiiY(xz’j*ii) ..(D

doddodoooooooooooo, oooooooobooooooooboobooooooo, o
0000000 (between-groups sum of squares(] SSA) O,

$54= L (x-%) (x—%) .. @
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gobooooooooooobooooboboooood

oo0oooDooo, 0000 (total sum of squaresO SST) O, 000000000000
0000oooog, oogg SSTOSSAOSSED OO,

SST:iéljgl (Xij*§>/<xifii> - (3)

goooooooogooboobooobooobo, boobooooboooboooob, obog,
0000 LOoOoDoooDOODOOD

_ SSE

L="s7 @D

o000 LOoO0O0 1000000000, Loooooo, Doooooooooooo
do0do0o0oooooo, LoooooooUOoOO0 kOoOoOoooogo

000, Domingo-Ferrer and Mateo-Sanz (2002) O, Ward D0 000000 OO k-ward
O0oooooooooooooood (Domingo-Ferrer and Mateo-Sanz (2002, p. 193))0
gobo, oobooboooo

) 0o0oo0oooooooooo kooOoooooooooooo, oookoOoOooOoO
0000 1000000000000 o000 0oo0o0ooooooDooooooooo0, ooo
0000 (single-element group) 00 0000

)y 0ooo0oooooooooooogd, kOODoDooooooooooooooooo
goooooooooao

H2k000000000000O00000O0O0O0O, HOQoUoOOooOOOoODOooOoooooao

(2) DOODOODOOOOOOOOOOOOO0O0

g0, dboooboobobooobodbbooboobboobuoobooobOoOoo
goooooboobooboobo, boooboobuoobobooboobobooob, oboo
gooodoobdg, boobboo, booboobuoobboobooobooboooboo
O (Torra (2004, p.165), Defays and Anwar (1998, pp.456-457))0 00O, 0000000
gobooooboobobooobo, bbooboooboobbooboboooao
goooobooo, boobooboboobooobooboo
0O 00000 (snake method) (Defays and Anwar (1998, pp.454—455))

gooodo, ooboobbooobodbbooboobboob, obbboobooo
000000000000 0000® 0000000, 0000000000000000
000000000000 o00o0o000 (Thorogood (1999, p.31)), DOODOOOOOOO
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o o0 o o

goooooboobooooboobooobooo oo, boobooooooboooo
goooooogooo
050, 2000000 X;0 X, 0000000000000 0O00O00O0O0O0OOOOD
X, 0X,0, 0000 50000000000000000000800, (4, ..., 5,
@,5..¢,H, ..00p0ooooooooooooo, 300ooooooo, ooooo
goooooooooogo
0O 00000000000 (Defays and Anwar (1998, p.457))
oo0o0ooooooooooooooo, oo G)Uoooooooooooooooooo

L
o= {—,;lpideiJ/ldL .. (®)

p; .. 0000000000 iI0D0000O0OUOOOOO (OoOoO)

Id...00 200000

L. 000oooooooooo
gobobobooooooooobobooob, booboobobobobooooobooDo

oo
Ob OO0OOO0OOOOoOad
5[ —F—» >
4
X, 3
2
1 —> — >
1 2 3 4 5
X,

AX—=EDBEA EA% BHEEDATATNADESHRA

—EES X, X, —EES Xy X, —EES X X
1 1 1 1 1 1 1 1 2
2 1 2 2 1 2 2 1 2
3 2 4 4 2 5 3 2 4
4 2 5 3 2 4 4 1 2
5 2 4 5 2 4 5 2 4
6 3 3 6 3 3 6 2 4
7 4 3 7 4 3 7 4 3
8 4 2 8 4 2 8 4 3
9 5 5 9 5 5 9 4 3

00 : Defays and Anwar (1998, pp.454-456) 000000000

8) Community Innovation Survey (1994) 00, 000000000000 O0OOOOOOOO
(Thorogood (1999, p.31))
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gobooooooooooobooooboboooood

(3) DOODO0DODO0OO0DOOO00DOO0OO0OOO0O0DOO0OO0OOOO0O

Domingo-Ferrer and Torra (20012) 0000, 0000000000 OOOOO, OOO
0000oooooooooooDoooDoooooooooooogn (Domingo-Ferrer
and Torra (2001a, p.93))0 OO0, DO00OOOOO0OO0O0O0OOO0O0OOCOOOOOOOOO
gooodo, goboobobooboooboobooboboobogoooooo, ooo
oo ooooooooobobobbboboooooooooooog,
Torra (2004) DO DOOCOOOO, DODDOOOOODOOODOOOOOOOOOOOOOOOO
0oooooooo, 0000000000000 o 1000000000000 00o0a0

oo, ooboooboooboooobooob, oboobooobooboboobooo
goooooobgo, boobboobooobooboobobooboooo, oboooo
goooooboobooobobooboooo, obboobbooboooo, oboooo
gooooboboboboobob, bbb obobobob, bbboboboboo
goboooobooboobobooboooboooboobobooo

oo, ooboooboooboooobooboboob, oboboobooboboobooo
goooooboobooobooo, boooboobooboboobooooooboooo
gooodbbooboooooboobooobooboobobooboooooo, oooo
gooooobooboobobooboooboobooboboob oo, ooboooo
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Summary

On Microaggregation as Disclosure Avoidance Methods

Microaggregation has gained attention as a disclosure avoidance
method especially in European countries in recent years. The aim of
this paper is to examine its characteristics as a methodology, and
judge the effectiveness of microaggregation for individual data from
Japanese official statistics. First, this paper suggests how to create
micro-aggregated data that closely resemble individual data based on
multi-dimensional tabulation. The method of microaggregation this
paper proposes 1s to compose records which have common values for
all kinds of qualitative attributes based on multi-dimensional
tabulation, to replace each value of quantitative attributes of records
which have common values for the other qualitative attributes by a
measure of central tendency (ex.average value etc.) within those
records. Second, this paper attempts to create micro-aggregated
data based on individual data from the ‘National Survey of Family
Income and Expenditure’ (original data), and verify the degree of
similarity between micro-aggregated data and original data. The
findings of this empirical research are that the percentage of
combinations which allow to create micro-aggregated data to ensure
confidentiality of all kinds of combinations is 7.1 percent, and micro-
aggregated data created by the individual ranking method is much
closer to the original data than that by micro-aggregated data
created microaggregation without sorting.
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