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#1

2007 4 2 B BIZERE RIS FE 2k

—RR/NGEIE | R—/X—  |SREMIE|OVE= [T/8—k (& ZDih
=55 0.970 0.991 0.899 1.132 1.131 0.974 0.968
B4 1.030 0.965 0.925 1.027 1.351 1.000 1.040
AI%E 1.014 0.988 0.947 0.962 1.276 0.978 0.977
L0048 1.020 0.970 0.865 1.083 1.086 0.997 0.993
Fx-imE 0.997 0.991 0.830 1.127 1.351 1.029 0.892
BH Y 0.984 0.993 0.934 1.182 1.375 1.041 0.837
SRS - SRR 1.039 0.983 0.826 1.068 1.264 0.979 1.041
EF5E 1.058 0.927 0.912 1.013 1.260 0.942 1.061
REE S 1.017 0.970 0.972 1.063 1.271 0.976 0.981
Bk 1.013 0.948 0.880 1.149 1.144 0.954 1.092
] 1.014 0.962 0.931 1.061 1.088 0.954 1.033
SHE-KE ([ HRR 1.003 1.000 0.982 1.000 1.000 0.985 0.998
eI 1.022 0.953 0.974 1.000 1.090 0.984 0.907
ERNERER 1.158 0.695 0.595 1.000 1.768 0.801 0.841
RE-RERA& |(EES 0.995 0.774 0.661 1.000 2.257 0.854 1.471
REHE 0.965 0.873 0.862 1.053 1.699 0.850 0.967
RERHEESR 0.991 1.005 0.946 1.030 1.104 1.005 1.045
R 1.195 0.521 0.605 1.000 1.867 0.633 0.895
Yyt —E—4F 1.135 0.541 0.495 0.738 2.329 0.600 0.774
HREIUVEY | FTELE 1.062 0.864 0.760 1.085 1.704 0.889 0.844
B 1.248 0.706 0.533 1.000 1.548 0.652 0.605
D AR 1.151 0.975 0.657 0.885 2.039 0.762 0.783
RRES EEL-BEREAERSR 1.001 0.988 0.991 1.003 1.063 1.012 1.015
REEERAS-RE 0.953 0.821 0.817 1.033 1.265 0.925 1.026
REEE |BFEZERZRE 1.000 0.996 0.996 1.000 1.002 0.996 0.979
HE R R AR 1.020 1.006 0.976 1.000 1.039 1.020 1.000
BEBRE | HBERERAS 1.011 0.944 0.870 1.059 1.278 0.997 0.981
BEBIIREY—ER 1.109 0.924 1.022 1.020 1.513 0.767 1.058
s HERA& 0.991 1.018 0.970 1.013 1.056 1.020 1.023
SOEYES 1.107 0.843 0.799 0.958 1.576 1.178 1.233




£ 2 RIS OERER S H Y =T

o8 58 —HRINTFRRE |[R—/— | SREME [OVE= T/8—k 31 ZDith
iy 0.163 0.560 0.025 0.041 0.051 0.091 0.069
30K 0.128 0575 0.034 0.134 0.033 0.054 0.042
30~395% 0.117 0597 0.036 0.067 0.036 0.101 0.045
a5 GBEE. HABZRO |40~495% 0.121 0.601 0.030 0.048 0.033 0.118 0.049
=9R0) 50~595% 0.153 0576 0.025 0.030 0.046 0.099 0.071
60~695% 0.190 0538 0.020 0.021 0.064 0.081 0.085
70 Ll E 0.222 0512 0.017 0.021 0.077 0.068 0.083
65m% LLE 0.213 0.521 0.018 0.020 0.074 0.070 0.085
iy 0.359 0.057 0.383 0.000 0.047 0.022 0.131
30 ki 0.261 0.038 0.524 0.000 0.065 0.008 0.104
30~395% 0.190 0.052 0.495 0.000 0.059 0.007 0.198
R o = 40~498% 0.301 0.058 0.431 0.000 0.031 0.020 0.159
FERAMER | RERWAM 0 "oom 0375 0.067 0.391 0.000 0.042 0.025 0.100
60~697% 0.379 0.049 0.342 0.000 0.062 0.032 0.135
70 E 0.486 0.063 0.293 0.000 0.034 0.013 0.112
65m% LLE 0.453 0.059 0.319 0.000 0.039 0.026 0.105
iy 0.289 0.026 0.534 0.000 0.016 0.007 0.127
30 ki 0.165 0.028 0.615 0.000 0.017 0.031 0.145
30~392% 0.242 0.017 0.507 0.000 0.028 0.002 0.203
o s P 40~495% 0.263 0.017 0.598 0.000 0.006 0.003 0.113
BRIAR BRIARAMAM 50~595% 0.273 0.031 0577 0.000 0.014 0.007 0.097
60~695% 0.362 0.026 0.487 0.000 0.017 0.001 0.106
70mELLE 0.434 0.050 0.409 0.000 0.014 0.022 0.070
655 LLE 0.456 0.047 0.403 0.001 0.022 0.014 0.059
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FEAl-BIOITA + FEAl-BALEERDIIAL (1987 £=100)

” 30 /%K | 30~39 | 40~49 | 50~59 | 60~69 | 70 &KLL | 65 A% LL

i i [ [ % [ i £
1992 & | 108.9| 108.7 108.0 108.8 108.8 109.2 109.9 109.7
1997 & | 1110| 1108 109.3 110.7 110.9 111.3 113.0 1125
2002 % | 107.8| 108.0 105.9 107.5 107.8 108.0 109.9 109.4
2007 % | 1085| 1084 106.1 107.8 108.7 109.1 111.0 1105




K41 Moo FOREFEBIC LISGE OWiliEE o Tkt

FEA-BAOIAh + 2FHTFE-BALEEINVIAL (1987 £=100)

30k |30~39 |40~49 |50~59 |60~69 |70mELL |65k
b i i i [ i i
1992 £ -0.04 -0.76 -0.07 -0.09 0.18 0.84 0.66
1997 £ -0.35 -1.59 -0.23 -0.04 0.26 1.87 1.40
2002 £ 0.02 -1.80 -0.05 0.10 0.08 1.73 1.27
2007 £ -0.35 -2.25 -0.17 0.24 0.35 1.87 1.49

) Moz FEBRERITLOLDEME ST HEOTBERCS—2 > FARA 1)

* 4-2 WRATE O H 2 EHpI L2586 O W ilitE 5 o Te e

2EHFEY-BMOIT(A + FEA-BALERRDIAL (1987 £=100)

0mK | 30~39 40~49 50~59 60~69 70 mEL | 65 mE R
it % % % 4 £ £
1992 4 -0.10 -0.11 -0.06 0.00 0.10 0.19 0.18
1997 £ 0.14 -0.11 -0.10 -0.03 0.02 0.15 0.13
2002 4 0.10 -0.10 -0.25 -0.07 0.11 0.36 0.27
2007 4 0.26 -0.17 -0.54 -0.08 0.20 0.64 0.49

) AR A FERFIRT L DOL DR S HEOTRMRCS—E > FARA 1)
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30% Due to “Remittance”
/ —Food
25% ==Housing
—Water, Gas, &
20% Elec
—Household

“Automobile Related Exp” is almost fixed

C - Wdless of total exp until age 70 Utencils
15%

-~ = . ——Clothing and
\’_ Footware
/"(7_ = Medical Exp

— ~
o &C\/ T t and
#" <~ ~College tuition ranspotan
~o Telecomm.
5% === = = = Education
“Medical Care” has .
. i . . ~——Recreation
S ittle impact in Japan
0% - Increase of owner occupier "= =« = == = - e - - _
) @ o o + -
o <+ n © 1<) X
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- RREIZK - T KENELD
- ScannerT—%% L \f=#& 3L (for example, Abe and Tonogi, 2007)
< FEZUNSEIE S ARITx 97 SR FR M F AR

 BRBEMEITRADY—
- —fi&/NFE[E(Mom-Pop store): hARAIA XEnf=H—E X
< A== BHE&KIIOVWTERETE—HMEY—EX
. 7'“‘4Z73'7>I~XI~7' HEDMENLRMEEZATEILHEZ Y
- BEE: ZEEFRLERETELR
. :l/t—l BEEBARVVA—RKRIZES

CHER AN—=Y TR EBEENEBMZRMETCEREELHD
HEE IS —ERELELTEALZER
c BEAXRMICEERGLIEERTOERIIIRLGLH1EBEZLHRE

—E X%

hE CiRft

FRICKDIEAITLERE

EL

They sometime offer delivery service

Retail Store [Supermarket] Dz:;)rint Con;:::nce DeF;::;ent Coosizaetwe Others

Ave 16% 56% 3% 4% 5% 9% 7%

30- 13% 58% 3% 13% 3% 5% 4%

Food 30-39 12% 60% 4% 7% 4% 10% 5%
(Excl. “Aloohol” | 40749 12% 60% 3% 5% 3% 12% 5%
and “Eating Out”) | 2059 15% 58% 3% 3% 5% 10% 7%
60-69 19% 54% 2% 2% 6% 8% 8%

70+ 22% 51% N 2% 2% 8% 7% 8%

(65+) 21% 525% 2% 2% 7% 7% 8%

Ave 29% "( 3% N\ _53% 0% 2% 1% 13%

30- 17% |\ 3% \62% 0% 2% 3% 15%

30-39 24% \ 2% % 0% 3% 0% 20%

Recreational 40-49 26% \2% 60% 0% 1% 0% A 11%
Durable Goods 50-59 27% X% 5890\, 0% 1% 1% 10%
60-69 36% 3\ 49% \ 0% 2% 0% 11%

70+ 43% 5%\ 41% 0% 1% 2% 7%

(65+) 46% Wh_ 5% \ 40% 0% 2% 1% 6%

Don't like a “mass sales” outlet?
Prefer more “traditional” or customized outlet?

Online Shopping?

2014/5/7
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RE|Z KA /KEDELD

- REICKDHMBKEDEN

Retail Supermarke Discount Convenience Department Cooperative S

Store t Store Store
Meat 101.4 98.8 96.2 97.8 97.7
Snacks 105.8 92.7 101.3 94.2 106.1
Kitchen Items 99.1 100.5 103.0 100.5 104.5
HEECEE 102.2 953 NA 98.4 90.7
Appliances
Recreational - 1055 1006 NA 102.0 NA
Durables
SENEDEE | g 1018 1013 102.0 NA
Cosmetics
“Cheapest” outlet “Most expensive” outlet

c CCTRIMBEEV A HERERELTEY . REZEDY—ER(IZE
RN, —EXNRLESHIEBKRISREREIZE SR

- RBIC KB MR KETIIALTERBIRINEE

BEIZKBAUTLUEDIELY
- EDEEEHELIMHIEH

FELF-HV? 1992 | 1997 | 2002 | 2007
Ave. 1089 | 1110 | 107.8 | 1085
p = - Dist Retail Store | 1106 | 1117 | 1084 | 1095
st — 10 ., Supermarket | 1100 | 111.2 | 1060 | 105.0
- Piso
Discount

105.1 | 1083 | 1044 | 1008

Store
Convenience | 075 | 1123 | 1086 | 1083

Store
Department | (05 | 1130 | 1127 | 1198

Store
Coop 1045 | 1094 | 107.2 | 1049
Others 1080 | 1075 | 1043 | 102.1




A

\I

Ave 30: 30-39 40-49 50-59 60-69
108.9 108.7 108.0 108.8 108.8 109.2
111.0 110.8 109.3 110.7 110.9 1113
107.8 108.0 105.9 107.5 107.8 108.0
108.5] 108.4 106.1 107.8 108.7 109.1

2 percent point more

(0.2 percent point per year between 1987-97)

DFER : FEknnll DM HETEE

70+

109.9

113.0

109.9

111.0

The older experienced slightly smaller deflation

(65+)

109.7

112.5

109.4

110.5

ERY A1V ILEDEDER T

- BEINSEM
k — k plst
CPIt - Z LO(Z Wiso plSO
GHESNDMIEZTHAELGSIGEEDEH
~HTk — plst
CPIf = Z lo(z 03)

- BAT REBIIEBICIoTENGLVT—R
-BATORELEIANELGHEEDER

5 bi t
CPI EZ lo(z Wity
plSO

- HET DRI FHIC J:'J'C%ﬁ\&l,\’r—x
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Differences are mainly caused by consumption pattern

Age Specific Goods Vveight (Deviation from the Average)

30K 30~39%%  40~4fm  50~597% 8Q~697%  70RELLE 65m L E

19924F -0.04 -0.76 -0.07 -0.09 0.18 0.84 0.66
19974 -0.35 -1.59 -0.23 -0.04 0.26 1.87 1.40
20024F 0.02 -1.80 -0.05 0.10 0.08 1.73 1.27
20074 -0.35 -2.25 -0.17 0.24 0.35 1.87 1.49

Age Specific Outlet Weight (Deviation from the Average)
30iERiE  30~39R  40~49i%  50~59&  60~69 %  7OmLLE  65mLLLE

19924 -0.10 -0.11 -0.06 0.00 0.10 0.19 0.18
19974F 0.14 -0.11 -0.10 -0.03 0.02 0.15 0.13

20024F 0.10 -0.10 -0.25 -0.07 0.1 0.36 0.27
20074 0.26 -0.17 -0.54 -0.08 y’ 0.64 0.49

The outlet that the older prefer experienced higher inflation rate
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Evidence Based Anonymization

Nobuaki Hoshino*
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Japan Law discriminates Anonymized Data or personal information by discerning that a
specific individual is identifiable. The state of being identifiable, however, is not defined, and
thus we can not explicitly improve the evaluation of identifiability. Therefore the present
article explicates a method to decide whether given data are identifiable or not. The existing
literature on this issue lacks the theory of deciding the critical value of measured identifiabil-
ity; we estimate it based on a fact that identification has not been observed. Also partially
observed factors are compared in our decision, which is called evidence based anonymization.

This theory leads to institutional improvements on Anonymized Data.

ugboodab:-oaobooada,oaboodao,aboobod.

00000000, d 920-0927, 000000000, E-mail: hoshino@kenroku.kanazawa-u.ac.jp



1 0000

gboooooboob210o00b0b0bobooobobobobooboboo obobooon
b bbooobbooobooobbbooobbboo 2300b0bo0oobooboooooboboo
gbooboboobooooobobobobobooooboboboboobobobobon
gbooogboobobobooboobooboboobobboboobooboobonboo
gboooobooboobboobuoobboobodao
ggbbodbbuoobbooobobooobooobboobbooobbooobooobn
gboblsboobos4bboobooobgsubgboboooooboobobobooboosbonoon
gbobooobooob 2000000000000 b0O000b0boO00o0ooDobOo0o0oobDDboon
gbboobobuooobboobbooobbooobooobobooobboobboobboo
obooooooooooooooooo
gobopooboobobooboobooboobobbobooboobooboo 200 1200000
ubomoobooboooboobooboboooboooboobobbobooboobonoobo
goboooooboooboboooobobmoobooooboobobobooobooboon
000000000000000000000000000000000000000000to
gbboobobooobbodobbuoobobbooobboobboooboooboboobboo
googoobooboboooboobboobooboboon
0000000000000000000000000((01)DO0D00D0D0o0DoooooOo
gbooboboobomoobooobooobooobbobobooboooboooooboooboo
goboooobooobooooogbboouoboboobooobooobooboooooobo
0000000000000 000000000U0O00000O0O0OOD0O00O0OOH23/3/280
OOoOoOoO0o0ooO0dbO AQOOOOODOOOOOO0OOOOOObOOObOOOOOUODObOODDOO
gbooobooboobbooboobobon
goooogoboobooobooobooboobobooooobooooobooboobooboob
0000000020000 00000000000000000000000000O0O0OO0
oobooboooooobooobooboboobooooobooobooobooboobooooboobooDbo
gboobgoooboobooboobooobobobooboobooboooobonoo
goboboobobooboboobobuoooboooboboobbooobooobooooonoon
gbobobuooboobobuobobobuoboouobouobooboboboobobobo
gbobooobdooobooobobooobbooobooobooobboobboooDboo
gbobooboobobooboboobbooobboobooobooobooOonooooobooo
0000 @DO00000000000000000000000000000%000000000

'Doooooo0oo0o000000oooooooooo
0o0o0o0o0oboooooooooooooooooono
Jooo00O0oooooooon (2008) 0000
3000 U.S. Privacy Act O 0 OU.S. Office of Federal Statistical Policy and Standards (1978, pp.3-5) 0 00O
ogoo

oobooooooboooooon
goooo



gbooooobooboobbooboobbooboobobod
goboboobboobbooobooobboobboobboobbooobooonoon
cobobooobobooobooobobooboobooooobOoOooOoOobOoobooOobobouobobOoboo
00000000000000000000000000004000000000000000
coboooboobooooboboooboobooo0oOooO0oOoooooobooOoboboOoboboOoboo
gbobooobooobooobooobbooobooobooobbooobbooobDboo
gbooooobood
ggbbodbbuoobbotooobooobboobbooobooboboooobobooobo
goboobobooobooobbooobbooobooobbooobboobDboooboo
gboboobobuooobobooobooobboooboboooboboooobooobooooboo
gbboobbuoooboooobboobbuooboboooboboobobooobobooboboo
coboooboooboooobooobooboooboOoooboOoOooOoOoOobooboboOobobooboboOoboo
gbobooobooobooobboobbooobobooobboobboobboobDboo
uboboobobouoooboooobobooobbooboboooobooooboobooobobooonoobooo
gboobogobooabod
gobooboboobobooooboboobobooboboooboboboobobooon
gbooogboboboboboobooboobobbobobboboobooboobonoo
gbboobbuoooboooobboobbooboboooboboobobooobobooboboo
coboboobooooboooboooogooooooooooogooooo—obooooobooo
00000 (Evidence Based Anonymization, EBA) 000000
goboobooobooboooboo2b0b0ooobobooooobobooooobooooboon
googooo210000000000b00000b00b0b000oOobO0bOobObOboOb 2200
goooboooooooobooobobooooboooooo230000000000ooan
gbobooboobooooboooboooboboooboobboooboboooboboonbboo
gbooboboboboboboboz240b0b00000000O00OO0O0OO0OO2500000
gooobooooobobooboobooooooboosoubo20bob000ooobooboOooboobOn
goooobogn

2 JOooooobouoodod
21 JO00O0ooooob

ggbbodobbuoobboobobuooobooobboobboobbooobooobo
gboobobooboobooooobobgoboobooboboboobobbobobobobon
gbobooobooobobooobboobobooobboooobooobbooooobooboo

‘000 Duncan et al. (2001) O Domingo-Ferrer and Torra (2001) 00000 (2012) 00000000000



gboboobooboooboboooboooboboobobooobobooboooboboonbboo

000000000000000000°0000
goo0ooOoOo0o0o0oOooOoOo0o0o0oOobDOooO0Oo0OoDbOOobODOOOoOOoOoDobDOOOoén

ooooooob fooboOO0O0ODOOObD 1IODOO00DOoOODOOOOOOODODObOOobOO

f(6) = (1)

1 é<alOO
0 6>a0O00

0000000000000000000000000000000000000000000
00 «00000000000000«0000000000000000000000000
00000000000000000000000000000000 «0000000000
ooooo

00 «000000000000000000000«000000000000000000
00000000000000000000000000000000000000000000
000000000000000000000000X0100000000000000000
0000000000000000000000X=000000000000000000036
0000000 p)0000000000000000000 Pr(X =1;6<a)=p(d),Pr(X =
0;6<a)=1-p()000000000000000000000000000000000p(®5)
00000000000
000000000000000,000000000000004,4=1,2,...,n,00000
00000000000000000464000000 200000000006, <&<---<6,
00000000000000000000%=1000:i000000000 & <a0000
000000000000000000000006000000000040000 ;=000

D000D000000000000000 /4006 <a<64100 ¢a)=]]_,1-p(;))00

0000000060000 0<p(0)<100000000OD0 a0 H 00000000000
000Oo0o0o0O0d0oOod0oOo00ooO00ooO00oDOOoU0DOoU0DOD 400000 OODODOODODO
oobob0oebU0O0ODO0ODOOOODOODOOODOODOODOOODOODOO
goboobob «000boobbooboooboobboobooobooboboobn
0000000000000 X0 {0,1}000000000000eD0 d000000O0O0ODODO
gbbodgbbuobbooobooobbuoobobooobboobbuoobbooboboo
goboobbooobooobbooobbuooobooobboobbuoobboooDboo
gboboooboooboboooboboooobobooobobooobboooobooboboobboo
gboboooboobooobooboobbooboobbooboonoon

0000000000 (Public Use File, PUF) 000000000000 DOOO0O0DOOOOO (2010)
pUFOOOOOOOOOOODOOOOOOOOOODOOOOOOODOODOOOODOOODOOD
PUFOODOOOOOOOO goboooboooooooboobooboooooboooonon

OoOoo

gooo
g ooooo
g g goooao
O O

a oooooooooooo

g
a
O
6
O goooo

a
O
a goooooo
O goooooo

O

d
ooboooboooo FO
gobooooooocoobooo
p(6;) 000000000000



00000 0000O0O0DOODOOOOODOOUODOOOODOOODOODOOODOODO
gbogbogooboobooboobobbobobbooboobuoobooboboboboboo
gboobobooboooooboboboooooboboboboooobobobobo1100n
gbobogoboscooobbooboobobooobboooobobooobboobboo
0000000000000 0000000000D000O0O000DUUOODOOp(o)DOODOD
goboobobooobogob2s500000000000000000O000DO0O0OOODOODO0ODO
oo

gooooooooobooogoooboboooooo o, ODOOODDODODOOO0ODOOOOOODOOOD
oob0déyp=60000000000000000000000DO0O0ODOOODOODOOMNnO
oo0oooOo0o0ooooooo q000oooooooOOOCCOOOO000oooooooD
0000000000000 000000000D0’ 0000000000000 0O0O0O0OOO
oood 6,41 =0,0000006n00000000DO00DOOOOOOO0OODOOODOO
gbboobobuobbuooobooobboobbuooobboobooobobooboboo
gbooooooooooooooobooooboboooooboobobobooboobobon

goboboooboboobbooobooobobooobboobboobobooobooooboon
gbboobbuooobooobooobbuooboboooboboobboobbooboboo
Ub0oo0oooood «00bobgobo

00 000000000000 00D000DOO0ODOOODODOOO0OO0O0OOO0ODOODO
goooéODOOODOODOOOODOOOODOOOODOOOOUOODOOUOODSOOO
ooo0ooooooOoooooooO0OoooooOoOooooooOoOoéépooOoOoboOoooD
oo00o0o0OooooooooooOoooooéonpooOoDObODbD

22 0O0d0O0Ob0OOOoOoOobO

goboboobobooobboooboooobboobboobbooooooobooboooonoon
gbbodgbbuooboooobbouoobbuoobobooobboobbuoobbooboboo
obooooooooooooooooooobobobono

gobobooboboobboooobooobbooobboobboobobooobooooboon
00000 Marshet al. (1991) 000000000000 Dale and Elliot (2001) 0000000
MarsshOOOQOQOUOOOOOOOOOOOOOOODOOODOOODOODOOODOOODOODO
googobooboobboobooboboooboobobooobooboog

gboboooboboboboopoobobomobomooboobooboobobooobooon
0000000000000 000000000OODOO0O0D0OOOOOOOO (1997)Oooo
gojoboooboogoboboooobooboobobooboobooobobooboooboboboboobobo
gbobodobobooboboobboobboobboobboobboo@mooboooboo

"D0000000000000000000000 (p(8)<1)00000000000000000000000
0000000000000 oooooooooooOOOCOCOOOD2000000O0O0O00OO0



gboooboboooboobooboboboboobooboobobboobooboobonoo
gboobooobooaboodg
gooobooobooboobooooooo@moooooboboboobobooboooooon
gbomoboboobobooboobooooboobooboobooboobonbobo
ubbodobbuoooboooboboooboboobbooboboooboooooboonooboo
goboobobooobooboboboooboooboobooboboboboobobobbomobo
008 MO000000000000000DOD00DDO0D000000000NONDooooooooon
oobooooooooMarshOOODOOOOOOOOODOOOOOODOODOOO

P(0000D00000)=Py(000000|000000)P(00D0000) (2)

googoobooboobboobuoobboobobuo4b0o0oboobboobooboon
() OOODOOOO0DO0O0OCOOOOOOO00OO0OOOOODOOOO0OO0DOOOODOOOOOOO
(b DODODODODO0DOOOOOOOOOOO
() 000D0000D00O0D
(d) DOO00D0oO0OO0ooOoUooOoo
gooUo0ouoouoouobouoouoooouob e a0

Pr(000000 |000O0O0O0) = Pr(a)Pr(bla) Pr(cla,b) Pr(d|a, b, c) (3)

gboogobooboobbooboobbooboobboooboobbooon
gbobobooobooooboobobobobobooboobooboobooboobobbon
3)000000000000O0O000O00O000O0OO00DOODOOOD0OODOOOOOOD
oooooooogog
0000D00000000000°000000000000000000000000000
ggbooboboobooobooooooboooboobooboobobooboooobooobooDbo
gbobooobooobooobooobboooboooboboobboobboobboo
gboboobobuoooboooobooobboooboooboobooobboobobooobooo
gbbodobbuooboooobooobbuoobobooobboobbuoobboobboo
googobogoboobobboobbooboobbooboobobooboooo
goboboobboobobooboboooboooboboobboobbooobooooDoon
0000000000000 000000000000000000000000000000

000000000000 0000000000D00000000N0D 1000000000000000000
goooooobooooooooooobooobooobbo0ooooobooooDoboOooo

9Hoshino (2009, Section 6) 0000000000000 DODOO00O00OOOODOOOOONOOODOOOOOO
gobodooooooboooooboooooooboobooobooOoboooooDooo
Y0poo0o0000D0000 (suppression) 00 0000000000000



goboooobobooobtooobooobobooobbooobbooobbooobboon
00000000000 0000000000000000000000000000EBAOO
gboobdobooboobooboooobobbobooboobobobOobDbooboobUobobo

000000000000Y 000000000000000000000000MarshO0
gbooobooboobobooboobbooboobo

O000OMarshOOOOOOOO (Pr(00C0OOO), Pr(a),Pr(bla),Pr(cla,b),Pr(d|a,b,c)) O
0000000000000 000000O0000 Pr(0000O0O0)0D000O0O0OO MarshO
0000000000000 00000000000000000000000000000
O0000000000000000000000d Pr(dle,b,e) 000000000000 OO
ggboboooobbdooobbuooobbboooobooobobooboo ool bb
goboooboooboooboboobbooobooobboobboobboooboo
000000000 MarshOODOOOOOOOOODO (2)0 3)0D000O0O0O0O0DOOOOODO
goooon

0000 pr(DO0OOOO |ODOOOO0O0)DO00OO0O0OOOODOOOOOOODOOODOOOOD
gobooobooobooobbuoobbooobooobboobbuoobbooboboo
gddooooooobboobbobbbbbobbobbbbbobobbobbbobbbobbobbobb
00000000000000000000000000000000000¥ 0000000
oo obboooobbobbbbbbbbobobbobbbobbbobbobbobn
oo bobobobobobbobDn
gobooobooobbooobooobobooobbbbooobbuooobbooboboo
goooopoooooooooooo

gobooobboob yy,oobooobby, 00000 booboooooboooboboooon
0000000000000 000 g(y,) 0000000000000 60 h(g(yy),yp)0OODO
ooboooobdy, 000000000000 AO0ODODLOOODOODDOD RO
googoboboobooboooboo

9(y1) = g(y1) = h(g(y1),¥2) > Mg(y1), y2) (4)

00000 (v1,¥2) 0 (y1,y,) 00 0000000000000O00OO0O0O0O0OOOO0OODOO
00 400000000y, 000000000000 00C00O00O0O0OO0OO0OODOO0UOOD
goboob1000bd n+1000000000000000000D000O00ODO0O g0 y,0
gboooobooboobbooboobboobog g0 yo OO Oooooaono

goooobooooboobobobooboobooboobooboboobooo
Jo0o0o0oooooDoooooooOoooDooobOoooDooboooooooooo
000000000 “Special Unique” 0000000000 (Elliot et al., 1998)0 0
0o0o0odooooboo0obOooobooboobOooboDoooDobooboooooo

oooO
ooog

200 P(00000D |D0D000D0)0000D00 Pr(000000)000000000D000D0O000DO0
o000 pr(OO0O0OO0O0)DOOODOO
000000000000 0000000 Sweeney (2002) 00000000



U0 MarshOOQOOQO 1000000000000 OOOOOOOODOODODODODODOD
gbboobboobbooobooobbuooboboooboboobboobbooboboo
000000003 0000000000 oO000ooO0o0oooOoO0o0oo0booOoOoOoooooD
O0oo0oo0@)o0PpP(DO0OO000O0OO0DO)00100p(0)OOOUDODOOODOOOOOOD
gbobooboboobobooobooobboobbooboboooboooobobooobooboo
gboobobooboobboobuoobbooboab 2sbo0oboooon

00 @3)000ooo0o0ooo0ob00o0OooooOoOo0ooOOo0DoOoooooOOoOoooD
O0o00000o0o0oooooooood Pr(eb,e)000000@B)DO0000OO0DOOOOO

Pr(000000 |000000)=Pr(a,b,c)Pr(d|a,b,c) (5)

000O0Pr(dla,b,c)0 0000000000000000000000 MarsshOOOOOOO0O
000000000000000000 Pr(dle,b,c)0 000000000000000000
Marsh 0 O Pr(d|a,b,c) 00000000000

000000000 Pr(dle,b,e)0 000000000000000000000000000
000000060 (1)0000000«00000000000000000000000 60
(40000R00000000000000

6 = h(g9(y1),y2) < a = Pr(dla,b,¢) >0 (6)

00000000000000000000000000004000 0000000000
000000000000
000000000000 kO Pr(dle,b,c)00000000000000000000000
00000000 (a,b,c)00000000000000A0 (a,b,)0000000000000
0000000 —Pr(a,b,c)=g(y,) 00000¢0 (4)000000000000000000
0000 Pr(e,b,e) 000000000000000000000000O0O00O0O00000O00O0
0000000000000000000000000000000000000000000
0000 Pr(e,b,c) 00000000000000000000000000000000
000000000 Pr(e,b,c) 000000000000000000000000O0O0O000
0000 ¢0000000000 » 000000000000000000 3, 0000000
D0y, 00000000000000000000000000000000000000000

23 U00bObOOD—40oobobo

EBAOOOOOOOODOOOODOOODOOOODOOOUODOOOODOOOODDOOOD
gbboooboboobbooobboooboboobobooobooooboboboboobboo
gboobobooboooooboooboboboboobobobooboobobobobobobon
000000000 0000o000O g(y,) =—Pr(e,b,e)00000O0ODOO



goboboooboboobboobooboooboooboboobboooboooooboobooooDoon
gbobobuooooboboboboooboboboboobooboboboooobooboobono
gooooooooooooooobogong

gboooobobobobooooobobooooobobooooooboboboboon
ubbooboil1goobooooboooobboooboooboooobobooboboooobooo
gbbodobbuobobooobooobboobbuooobboobbuoobboobboo
gboobobooboooooobooboboboboobobobooboobobobobobobon
gbboobboooboboooboooboboooboooboboobboobboooboo
gboobobooobooboobobbobooboooobobbobooboobonoo
gbobobooboooooboobobgooboooboobobobooboboobobobobon
gboogobobooboobbooboobooobooboo

gobobooboboobbooboboooboooboboobboobobooobooooonoon
O000000O0O0O0O0OOOOOENot et al. (2010)0000000000000000O0O 240
boobobooooooboboobobobobooooboobobooboobobobon
gboogooboobooobooboobbooboobbooboooDoo

goboboobbooboboooboooobooboooboboobboobboooboooonoon
0000000000000 0000000000000 Paas (1988)00000000O0OO0ODO
gboogoobooboobbooboobbooboobbooboobbooo

goboogooboobooobboooboooboooboboobboobboooboobooooboon
gbboooboboobbooobobooobboouoobobooobboooboobooobboo
gbobobooboooboooboobobooobooboboboobooobobobobobon
gboboobboobbooobooobboobboobbooobooobboooboDboo
goog

000000000000 0000O00000O00000 vy, =(e1,eq) 0000 e, 00000
Uob0o0o0ooboboobobbibb e 00000DOODODOODOOOODODODe
0000000000000 0000000000 g(e,e)D0O0O0O0OODODOOOOODODODO
gooooboobooooobg

inf g(e1, e2) =: g(e1)
€2

ooooboobgbouonnnononoononiiobionononoony 000l
Dooooooodoobgbuoody oooaoooood

000y, 0000000DOCO0O00OODO g0 pODOO0O0OODOOODOOOOOOODOOO
goobooono »nd 11DDDDDDDDDDﬁ§71DDDDDDDDD11<BDDDDDD

oooooooooooooDoooboooDoDooDboD0y 0000oooo0ooon

gboooobooon
gboboooobuoooobobobobobooooobobobobooboboooon



ggooooooooon (e’l,e/Q)DDDDDDDinfeég(ell,eé)zllDDDDDDDDDDD
0000000000000 4¢000000000000000000000000 (e1,e2)00
DDDDDinfelgg(ell,eé):infe2g(el,eg)DDDDDDDDDDDDDDDDDDDDDDDD
ODDO0000 c=g(er,e2) —infe,g(er,e2) 00D DODOODO ¢ = g(ey, ey) —infey g(e], €5) O
0000000000000 0 e> 0000000000000 0O0OOOOOOOOOOD
000000000 f=g(e1,e;) J000000000000000 glef,ep) =7, +¢ <BO
gboopboobbooboobbooobuoobbooboon

ggobtbod ecbbooobbooooobboobbooobbobooobbooo
poboboubooubtdbgbibgbdcOobboubobogbuouoobogn
DDDllﬂD|:||:|DDDDDDDDDDDDDDDDDDDDDDDDll>ﬁ—c|:|D v > B
0000g0O0000O000O00O0DOO0OOOO0OO0O0OOOOO0OOO0OOOOEBAOOOOO

gbooboboobuooboboobooboobboobooonbooo
ggbobooobobood cbbbooobboobbboobbuoobbooobbooobo
Ubobo0oobbodbbibdUb e 0000000 bDbOO0DDOO0ODLDOOb0DO eo0O
gbooooooooidby, 00000000000000000000
0000D0D000000000000O0g(e;)00000000000D0O0O0000O0O0O0O0

O00o000000oo0o0oooooooooooooooooood Pr(e,b,e) 000O00ODO
gboooooboooooao

Pr) 000 MarshOOOOOOOOOOOOOOOOOOODOOOODOOOOOOOOOO
00000 Pr(e)000019810000000000000O (Post Enumeration Survey) O O O
ggobobboooooboooosgubbboooobbbooooobobobooo o8
gbooboboobooooobobobooooobooboboboboboboboobobobon
DDDDPr(a):0.8220.64|]|:|DDDDDDDDDDDDDDDDDDDDDDDDDDDD
gboooooooooooooooooooooooooooooon
gooooooooooboooouboboooooooboooooobOboooooobo
000000 Pr(e)00000001971 000000000 1000000000 O0ODOOODO
00000000 61%0000000 MarshOOOOOOOO1991 0000000000000
0 O Dale and Elliot (2001) 0000000000000 O0O0O0O0O0O0OOOODO Dale and Elliot
o0 obooobobobobobDn
oL bLbbbbbbobbbbbbobbbobbobLbLLO
0000000000000 00000000O0O0000000O0OPr(e)000O0ODOODODO
gbobgboooooobgobooooooboboboobooobooboboooooon
oo oboboobobobobobDn

10



0000000000000000Y00000000000000000000000000
0D000000000000000000000000% 0Pr(e)0000000000000
0000000000000 0O000000O0O000ODO0O0OODOODOOObODOO (2009)C000
gboobobobooboooobobobobooooboobobobooboobobobon
gboboooobooobooobbooobbooobooobooobooobboooboDboo
gboooboooboooboobooboooboooboo
ggbbodbbuoobobooobuooobooobboobboooboooobboobo
U000 e 0000y, 000000 0OODOO y,00000000O00DO0O0DLOODODODLDDOO
O0000000000000000000000 Pr(e)000000O0O0O0DOOOODODODODO
gbooooooooooooooooooooo

Pr(bja) 000 MarshO0OOOODD Pr(ble) 0000000000000000000000O
000001991 0000000000000002%0000000000000000000
00000000000000000000000000000000000000 MarshO0O
000000000

0000000000000 00000000000000000000000000000
0000000000000000000000000000000000000000000
00000000000000000000000 Prble)000000000

000000000000000000000000000000000000000000
00000000000000000000000000000000000000000Marsh
000000000000000

Pr(cle,) 000 O0O00O00O0OOO0O0ODOOOOOOODOOOOOOOOOOOOOOOOOOO
goboobobooobooobooobbuooobooobboobbuooboboooboo
gboboobboobobooobooobooobboobbooobooooboobooboo
gbdbogboboobobbooboobooboobobbobooboobooboboo
gboooooooooooooboobooobooobogno

0000000000 0000000o0OO00oO0o0oOO0LOoO0oooOOooOoOO0 (2003)00
gbooooboooboboooboobooboooboaoaoo

MarsshOOOOOOODOODOODOOODOOOOOOOOOODOOODOODOODOOD
gooooooooooooobbbbb st o0 UUUU o

—
IS

goboooooboooooooboooooooooboooobooboooobooooobobooboooobooooboOoboOoobooo
goooooooobooooooooooooboooooobooOoboOoOoOOoOoOoooboObOobobOOOOoOoOoODObOnnon
gooooooooooooooooooooobooooboobooooooOoboOooooOoboOoooOoOboOoobobboOoooon
goooooboooboo

BOoO0DO000D0O0O0D0O00D0O00D000DO0O00NDONON0NDO00DDO0O0DDO0NDO0O0NDoOoooOo
goboooboooooboooooboboooobooooooooooboooooooobooooooooooboOooon
gooooooooobooobooooooobooOoOoooOoOoboOoOobOOOOoOobOOoObCOODOObOOOobODboOnoonon
0000000000000 00o0oo0oodonO Prle)=0000000000000000

—_
—



Pr(cla,b)0 24%00000000000000000000000O00OO0O0OOO0O0O0O1991
0000000000000 0000Dale and Elliot (2001) 000000000 700 1200
0000000000000 0000Pr(cla,b) D 48%00000
goooboodo MasshOOOOOUOOoooOOOOoOoooOOOombOoOooooDboOOo0oo
gbboobboooboboooboooboboobboobobooobobooboboooboo
gboobobooboobbooboooboo
gboobogooooboobobgooobooboboooboooboboobooooooooon
o000 BOUOOOODOOOODOOOOUOOOOODOUOOODOUOODOOUOOOOOOOOOO
0000000000000 0000000000000% 00000000000000000
gboboobboobbooobooobboobboobbooobooobboooboDboo
go0obDOoOoboo0oO0obDo chboobboOooooooDo
gboboogboboboboobobobobouoobobobobooboboboboono
0D0000000000000000000000000Y 0000000000000000
ggobboodgbbuoogbbuooobuooobbuooobooobbooobboobboo
googoog
gobobooboboobboooboooboooboboobboobobooobooooonon
gbboobobooobbooobooobboooobbooobbuooobobooboboo
0D000000000000000000000000000000000000¥ 00000
gboboboooboooboboboobobobboobobooboouobonooobobo
goooooooooooooo
goboboobboobboobobuooobooobboobboobobooobooobon
ubboobboobobooobooobobooobooobobooobobooboboobooboo
ggbobboodobbuooobbuoobbooobbuooobboobbuooobboobboo
googbbooboobobooboboonboo

00000 Pr(e,b,c)J000000OO0OOO0O
ee=(00000,00000000000,000000)

gbboobobooboobbooobdoobootdy,ggboobbooboobobooboboo
gboooboboobdy, 0000oogo

o
(=2

goooooooooooooooooooobooboooooooboooobboooobObOoobDbboOoOoDoo
gooooooon

OpooDOOOO0OODO0O0O00000000000000000000000000000000000000
ggooooooooooooooooboocooooOobooooooOooobobOOoOoOoboOoOoOoOoOoOboOoobobobDboOonooon
goboooooooobooobobooooo

0000000000000 00000000000000000000D00D0000D00DOoooooong
0000000000000 U0o00o0000000000000UDD (e<O0000OO00UCODODODUDOODOOUOOOO
goooboooooooooooooocooooOoboOooooOobocOooooboboOooboooboOoboOooOoOOoOoOoboDOboOonooon
goboooobooooo0 Piman 0000000 DOOCOO0ODOOOOOOODOOODOOO



24 0O000O0O0OO

0000000000000 00000DO00 y, 000000000000 OoOOoOoOo (6)
O000000000000000000 Pr(dle,b,c)00000000OROO0O y,00000O
gobooboboooboboobouobib e b0bO00oOOOO0ObO0OOODY, 00000
gbooooooan

MarshO0OOODODOOOODODOOO0OO0OODOO0O0ODOOOOOOOOYOOODDODOO0O0O00O
gbbooobobooobboooboooobbooobboobobbuooobobooboboo
0000000000000 00000002 00000000000000000000000
OOo0oOo0o0oOo0oooOoOMarsshOOOOOOOOOOOOOOOOOOODOOODOODOO
gboboboooboobobooooooobobooboooboobobobooobobobon
gbogboopooobbobooboobooboobooobooboobuooboobooo

gobobooobooooobobooobobooobobooobooooboobooboooonoon
O00000000O0O000oOo0oooOoooooooooooooood Pr(e,b,e)0D0O0ODO
0000000000000 0000000000000000O0OEliot et al. (2010)0 (1) 00O
O0o000oo0o0o0o0oo0oo0@o0o0oo0oo0ooo@)oooooooooo
O0webOOODOOOOOO(Gv)DOOOODOOOOOOO(v)DOODODOOOOOOOO(MV)DO
0000000000000 0000000O((vi)DO00DO0OOOODOO0O0OOODOODOOOD
gbooboboobooooboobobobooboobobobobobooobobobobon
gboboooboooboboobobooobboooboooboboobboobboooboDboo
gbooobooboobboobuoobboobooboooobooonbooo

eo=(0000000000O0OO0DODOOOOOOODODO)

gbbooobbuoougbbuoubib e idbb0OOdb e Oonooooonboon
uboboobobouooobooooboooboboobobooobooooboobooobobooooboo
gbboobobooboabboobuoobbooboobbooboobboooobooab
gobobooobooobbooobooobbooobooobDbooobboooobo
0000000000000 00000OO0O00O00oOO0oOO0On Prible)D0OO0OOOOOODO
00000000000 Prble)D000000O0OODOOOOOOOOOODODOOOOOO
gbooodgbobobooboooboboboobooboboboobobobooooo
gbobooobooobooobobooobbooobooobooobboobboooDboo
gbobooobooboboooboooboboobbooobobooobboooboboooboboo
gbboobbuoobobooobooobbuooboboooboboobboobboooboo
boobobooboobobooooboboboobooobobobooboobobobbon

Y0oOo000000000000D000000000000000000000000
and Elliot (2001) D00 MarshOOOOOOOOOOOODOUOOODOOOOOOOOOOO
’NQoUO00000000000000000000 1000000000000000

O
a

oY

13



Elliot et al. (2011)00000000000000000000000000000000O00
000000000000000000000
0000000000000Pr(ae)d Pr(ce,d) 000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000
e, 00000000000000000000000000000000000000000
000000mO000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
000000000000000000000000000000
0000000000000000000200000000000000000000000
0000000000000000000000000000000000000000000
00000000®20000000000000000000000000000000000
0000000000000000000000000000000
0000000000000000000000000000000000000000000
000 {(110,M),(120,F)}0 0000000 {(120,M),(110,F)} 00 0000000000000
000000000000 0000000000000000000000000000000
00000000000000000000000000000000mO0000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000 1200000000000000000000000000000
0000
000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
000000y, 000000000000000000000000000000000000
00000000000000000000
0000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
000000000000 0000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000

gooooooobooooooobooooooobooooboooooooooooboooooooOoboOoobooooooDooo
goooooobooooooooooobooooboooooooboooboboooDboboOoooo
2NQUoD00000000000000000000000000000000000000000000000
gooooooobooooobooboooboooooooboooooboooooboooooboooooooOoooon
goboo3ysgobooooobooooooooboooobobooooOoooooOooooOoOooboboooOboOooboboOoon
oooo

14



gobobooobboobbooboboooboooboboobboooobooobooooboon
000000%»000000000000000000000000000000000000O0
gboboobobooboboooboooboboooboooboobooobobooboboonboboo
gbboobobuoooboboobboobbuoooboooboobooobboobbooboboo
goboooooboooobobooogobobboboboooobobooooobobooon

goooboobooboooobooboobtdy, 00bboobo0obooboobobonbn
ooooon

1. 00000000000 exbbO0DO0ODOO0ODODODODODODODODODODOD
2. 0000000

3. 0000ooooooooo

gogbogoboogoboooooboooboobooobooboobooboobobooboboboobooboon
Oy, OO0O0000O0OO0OO0O0ODO0ODOOO0OOO0ODOO0OOO0ODOD0ODbOO0oDObObOOLbOODOoLO
OgUoooooboiooooooooooooooooiooooonooogooooon

googn

25 U00ogobboboooobo

0000000000000000000000000000000000000 pé) 000
000000000000000 p(s)=Pr(a,bed)-Pr(00000000000000)000
000 (2)0000 P(000000000) =Pr(a,b,e,dPr(000000)00000000
0000000000000000000000000000000000

00000000000000000000000000000000000000Marsh et
al. (1991) 000000000P(000000 |000000) =Pr(a,b,e,d 0000 Pr(00
0000)000000000000 Elliot et al. (2010)000000000000000000
D000PH(000000)000000000000000000000

000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000 000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000020000000000000000000000
0000000000000000000000000000000000000

PO0000000000000D00000D0000000000Dn

0000000000 00D0000000 4300 2000000000000000000000000000
goooooooooboooooooboooooobooooooboooooobooooboboooooOooOboOoooDbboOonoon
gbobooboooobobooboooooooboooobooooboooooooboooooboboooOooboOon
gobooooooobooooobooobooobOoOoobooOooOooOooOoOoOoobOboOobOoOoOooboboOoOobOOoOoooboOooon
0000010 30000000000000000000000000000D000O0DO0O0O0OD0O00O0



0000000000000 0000000000DO00000O00D0UOO0OOO00OP(OO
O00000000000OO0)00000o0000O0O000OO0oO00OoOoDOOo0D0OoOOOoUooOD
O00000oooooo0o0oPpr(D0O0DOODO)DODODODOO

gbobobooooooboboooooobobobooobbooboboooooon
0000000000000 0000000000O00U0ooO0oooOO0 P(D0OODOOOOOD
O000)000000 Pr(CO0O0ODODO)=00000000000000O00O0OOODOODODO
gbbodbbuoboboooobbuoobbuooobooobboobbuoooboobboo
gooooboobooboboobboobbooboobbod

gbooboooboooobooobobooboooboobbobooboooooobooooooboon
goboobooboobobbooobooboooboobobooboobooobooboonoo
goooooboooooobobobboboooooboboboooooboooooobobooooboboOobooo
0000000000000 000000LO0o0oooooUOOp) =Pr(D0OO00OOOOD)
gboooobooood

gboobobobuoobobooboboboouoboobooobooboooboboaon
gboobobooboooooooboboobooboooboboboooooboboobobobon
000000000000000000000000000000% 000000000000
obooooooooooooooooboooobooboboobobgoobon

3 Juub—>ambuoooobobuggd

gboobogoooooobobgoooooooboboboooboboboboooboob
oooooooooooooooon

1.y, OOOOOOO0OoooOooobooobooo

2. 0000000000 Pr(e,b,c)000 g000000O0DO0O
3. bo0oooogdgroonon

4. J0D0OO00O0O0O0ODOObO grOO0O0ODO0OODOODbOO

gobooobdooobooobbooobbooobooobooobboobboooDboo
O000000000000000000000000 (2010)000000000000000O00
gbobogoobooboobobooboobbooboobboobooonoon

gooooooboooooboooooooobooboooooooooobboooobo oo oobooobooboo
OO0o0oU0o00ooU0oOoUo0bDo0o0OUO0OoO0Oo0OULOOUDOUOLOOUOODOGBYOD 2030) 000
0000000000000000000000000000000000O0000000000000(GYOD 20
gooooooooboooooooooooobooboooooboooooobOoOoooobOOoOoooOoOboOoooboboOooo
goobooobooooooooooobobooooboooooobbooooboo

»0OU0D00D0D0D00000000000000D0000000000000000000U0DOnOooon
oobooooooo

O
g
)O
a

16



gboooboboobooboobooooboobobooboooboobooboooboon
O0CCOEBAOCOOOOOOOOODOCOOOOOOOODODOOCDOOOOOOOOOOOOD
OO00o0000ooooooooo00db0 «ebsobOO0OO0OO0OOOOODOODOOOOO

gbobogoboobobooboboboboobobooboboboboobobooon
ugbbooboboooobobooboooobobuoooboooboboobbooboboooobooo
0000000000000 000O0O00O0O0O0O0O0O0O0O0000O00OOOOOODOH23/3/28
gbooooooooooooooboobooboobgno

0000000000000 D000D0D0D0D0D0D0D0D0O0O00 Pr(a,b,c)000 g0000000

gboobobooooobooboooobooboboboboooooboboobooobobobon
gbobooooboobobooobooobbooobooobboobooobboooboDboo
ubboobobouoooboooboooobobooobooobooboooboooboboobooboo
gbbodbbuoobbooobooobboobbuoobobboobbooobboooboo
gobooobooobooobooobbooobooobooobboobboooDboo
gbooooboogan
gobooboboooobboooobobobooobbobooooboboooobobooboon
gboobobooooooboboobooooboobobooboooooboboboboboon
gboboobbooobbooobooobboooboobobooobooobbooobDboo
0000000000000 000O000)0000000O0000D0O0O0OoD0DoOoOoUooOD
gbbogobbogobbuooobooobboobboobbooobbooobboooboo
goobobomooobooooooooob@moboboooooobobobobooboon
gboboobooboooboooboooboboooboobboooboboooboboooboboo
gbooooboooboboobobobobooboboobobooboooboobooono
ggboobooobmoooboobobooboboboooobobobobobooooboon
gboboooboobobooobooobbooobooobboobboobboooboo
gboobobooboobboobuooboooboboobooooobooobooonooo
gbobogboobooboobbobboouoobooboobbobbooboboooo
gbooboboobooooooboboboooboobobobooboobobobobobobon
gboooobooboobobooboobboboobboobooobobon

Acknowledgements

oobo0obOOo0oDOOo0oOOoO0OoO0O0O0O0oOo0OOObOOOOoOOOobOgooOooog BC
000 (2012)000000000000O0OO

17



0

A DO0O00ODOODOOOO0OO0OH23/3/28000000
1. 00000

a) UO0OO0DDOO0O0OO0ODODOO

(
(b 00O O0O0COOOOOOOOOO

)
)

(¢ DOOODOOODOOOOOOO
) D00U0oO0o0oooooooo

(d
2.0000000

() 0000000
(b) 0000000000000
() 000000D0D0DO00O0OODO

3. 00gooooo

() 00O0D0DO00
(by 0000000000000

4. 00000
5. DO OoOonoooooon
6. 00000

() 00000000 0O0OODOOOOOO0

(b 00O OO0OOOOOOOOOOO
7. 000

() 0000000O0000000000
() 0000000000000000000000000000000000
() 0000000000000
() 000000000000
)

(e) DOOOUDODODOOODOO

18



B 000000O0O0oOoOoODO

O000neN:={1,2,3,..}00000000000000000000000000400
000000 s;00000s,:=(s1,5,...,8)0000000000000000000000
NoOOOOOnO0DO00000000 S, :={sn:s€Noyie{l,2,...,n},0 is; =n} 00
00000000000000000000000000000 w:=Y",s0000

Pitman 0 0 (Pitman, 1995)0000000000000000<a<1,0>—-a00000
00000000 000O000

glual (1 — o)li=1\* 1
mﬁﬁ%”w%y—new]j<j! ;ﬁ,sne@m (7)

j=1

000 el =@ +a)---(0+ (u—1)a), M =060+1)---(0+n—-1)0000

godddooooooooooooooobobbbbbbbbbobbbbbbbbbbbbn
O0o0o0o0o0ooooooOooooooyj000000 000000000000 J000
je{l,2,...,.J}0000000¢=1,2,...,n000000:000000 ;00000000
ERERN 1(-)DDDDDsi:Z]J:11(fj:i)DDDDDDD stddddgoooooooboobon
0000obooobd s, 0000000000 0n« JOO Pitman OO O OOOOQOOOODOO
00000 JO000OO0OD0OODOOO0OOOO Si:=(5,5,...,5)0 PitmanO0OOOO0O
00sS;000000000000000

do00d0000O0o0dDo0o0DoooooOO0oooooDbOOoooooooooosS;,o0oooo
PitmanOOO0ODODODOOODO (e,) D0OODOOOOOOOODODODODO s,00000DODOOO
00000000000 S:0000(5.,5s,...,5,) 00000000000 ;0000000
0 0 O Hoshino (2012, Theorem 3) 0 O OO

Pitman 00000 S, 0000000000000 DO Yamato and Sibuya (2000) 0 000 O
goon

(1= @)i~Un® (84 a)nil

oooQ
0000000000 (4,0)00000@®)00a=4,0=0pn=n,i=1000000000
00000000000000000

jo)

—
%)
Q)

+4) +1--(

( (0 +2)--(

0 0 Hoshino (2001, Proposition 3) 000 00a > 00000 limy,—e0 E(S1)/E(Uy) = a0 0

+n—2)
—1) '

- 9)
+

%> Q>
| D>
3t

(A
_l’_

>

_.|_
1)

19



ooooovu,:=>,,5000000000000000000000000000O000O

uooooobobob «obobooooo
gogoobbbtbododdooooouobbooooobboooon
u—1 n—1 n i—1
9):Zlog(Q—f—ia)—Zlog(éH—i)—i—sl—i—ZsiZIOg(j—a)—i—Const. (10)
i=1

i=1 =2 j=1

gbooboobooobooo

0?L(a, 0)

— 11
06? ; 0 +ia)? Z 9 + 1) (11)

82L(Oé, 9) B u—1 .2 n i—1
da? __Z(H—i-za a SZZ (j —a)? (12)

=1 =2 gj=1

P2L(a,0) 2 i

9000 Z; (oo =" (13)

Oo0ooo((3) oo 40 /0000000000000 000000000 w0 U,00s;0 S
000000000 O0O0O0O0E((S;)0 ®)Doooooooooooooo

glwel

P(Un =) = e

(-D)"“C(n,u,a)a™™, we{l,2,...,n}. (14)

oooooooooooooooce(,, )0 Cc-OoDoU0DoooOUUoooUoUOoooooon
O00000C-000000000 Charalambides and Sing (1988) 00 0O O O O O Sibuya and
Yamato (2001, Proposition 5) 0 000 0000000000000 C0000000O0n - 00O
0 Ipg = O(1), Ipn = O(logn), Ina = O(n®) 000000 000000000

C 0bhobooooooo
0000000000 .00000000A0000
1. 000000000000000000

2. 00000bO0O000DO00DOO0ObOO0O0DOODbOObO0ODbOODDOoOOObOOODODbODDO
gobooboobbooboobboon

e JODOOJODOODOOODOODODOUDODODOODOODOUDOODODODO
gooboboobobbobobobobobobuoboboo

20



e 04000000 f,j=12...,J,000000000000000,000000
0Doooo

. 0bgoooonoooobooobboobooonoo

ei=12,...,,000000:000000 00000000000 1()00000
si=Y 1, 1(f;=4)0000

e 00000000 mMODOOOmM<4i0000s=00000

4 0000000000000000000000

e 100000000000000000O000000000000000000000
0000000000000000000000000000

e 000000000000 Pitman00000000000000000000

e Pitman0 000 200 (,)0000e00000000000000000O0O00
000000000 u=Y",s,n= " i 0000
(a) 0<a<1,06>-a0000Pitman000000000 (7)0000000

(b a<0O0DODOO ()00 0=—-Ja0O00O00O000 —a=~0000000000
gooooooon

nJIT(JY) 1 ’y+z 1
e, 8p) = —. 1
p(s1,82,...,8n) = T(Jy + 1) H( ) 5 (15)

1=

Ub00~>00000sy=J—-w0000

e 000 (7)00(0D0D0)Pitman 00000000O00ODO (1500000000000
000000000 AICO000000000000000000000000000
0000000000000000

() DOOD0O0DD0DA0D0000JO0OOODOO0OOOOUODOOODDOOOOOOOO

(b) 00ODOODOO Pitman 00000000000 O0DOOOOODOOOOOOOOO
gbooobobooooboboboboboobobooobobonooobo
gboooobobooboobobobooobooboboooobooboonooooo
gobodgbood

e 00 Pitman U0 OO0 0OOO0OOOODOODOODOODOODO
() DOO0OODODO (lo)boooooOoooo

21



(b 00 DO0DO0O0ODOO0OOOOOODOOOOOO

OL(,0) “— 1 &1
00 _19+u1_§:

u—1

Q
=
L
2

-~

s
7
—_

(¢c) L(e,/) 00 D0D0D0D0D0DDO0DO (RO optim()000)00000000
god

() 0000000000000 0000000000 (11),(12),(13)00000000
ggooooooboooobooo

(e) c=s1(s1—1)/se 000000000000 DOO0ODOOOOODOOOOOOOOO
goooooobobobbbbtbdoddoooooooo

nuc—s1(n—1)2u—+c¢) . O(s1—n)+ (n—1)s;

) o= )

f =
2s1u + sjc — nc nu

o IO DOOO0ODLOOODDOODLOUOODDOODLOODLDOO
() DODODDOOODODODOODOOO

n

Zlog Jy +1) +231210g v+7).
=1 =

(by 00000000000

n—1 n i—1

— 1
ZJ’}/—{—Z—’_;SiZW:

1= J=0
gooooo
(¢) L() 0000000000000 O (RO optimize) J00)0000O00D0O
god

(d) DDO0O000oO0OoOOOO0o0o0oDOooooooooOoo

0 D) gt
(Jy +1i)? 5 7—1—]

=0 =1 7=0
0oo0oooooooooooooooooon

22



(e) 00ODDOUDODODOODODODOOUDODOOODUCODOUDODDOOODOODOOOOOODO
gobobooobobooooooboboooooboboooobo Jooooo
gboooboboooobobooboobboobO PitmanOOOO0OOODOODO
goood

e U Pitman 0000000000000 0O0OOD («=0)00000 Ewens OO
UO0OD0DD0EwensOUODOUOODODOODOODODOD

0" (1\¥ 1
P(31,52,-~-,5n):n!9[n]1_11<j> ; (16)
]:

~ 000000000 EwensO0000000000dp0000Pitman 00000
00000 (4,0p) 000000 &>0000 0 > 0p.

- 00o0bD0 Pitman 00000000 DOO0OO0ODDOOOODOOODOOOODOO
oooboobooo

— EwensU0O00O00O00O0O0O0OO0OO0O0ODOODOODOODOO
5. 000000000000000000000004,00000

() OO0 Pitman 000000000 O0OOOOOO d,éDDDD(Q)DDDDDDD
(b DOOODDOOOUOOO0ODOOUDOOOODOOOOALOOOO

((J = D3+ D = DA +2) (S~ 1)F+7~2)

S; = i(J — 1)A
r=nJ = 1)7 JA+1)(J3+2) - (Jy+7—1)

e IO DOOODOOODDOODLOUOIOOOOODODOODLOOO

e J10EwensUOODODO0OOD0O0OD0OOD0O0O0OPItmanODOO0OD0OO0OO &a=0000
gobooaoo

e 12)000J00000000000000 &(1—1/7)"10000

good

[1] Charalambides, C.A. and Singh, J. (1988) A Review of the Stirling Numbers, Their Gen-

eralizations and Statistical Applications. Communications in Statistics, Thoer. Meth., 17,
2533-2595.

[2] Dale, A. and Elliot, M. (2001) Proposal for 2001 Samples of Anonymized Records: An

Assessment of Disclosure Risk. Journal of the Royal Statistical Society, Series A, 164, 427—
447.

23



[3] Domingo-Ferrer, J. and Torra, V. (2001) A Quantitative Comparison of Disclosure Control
Methods for Microdata. Confidentiality, Disclosure, and Data Access: Theory and Practical
Application for Statistical Agencies, Doyle et al. (Eds.), Elsevier, Amsterdam, 111-133.

[4] Duncan, G., Keller-McNulty, S.A. and Stokes, S.L. (2001) Disclosure Risk vs. Data Utility:
The R-U Confidentiality Map. Technical Report 121, National Institute of Statistical Sciences,

Durham, North Carolina.

[5] Elliot, M. J., Skinner, C. J., and Dale, A. (1998) Special Uniques, Random Uniques, and
Sticky Populations: Some Counterintuitive Effects of Geographical Detail on Disclosure Risk.
Research in Official Statistics, 1, 53—67.

[6] Elliot, M., Lomax, S., Mackey, E. and Purdam, K. (2010) Data Environment Analysis and
the Key Variable Mapping System. Privacy in Statistical Databases, Domingo-Ferrer, J. and
Magkos, E. (Eds.), LNCS 6344, 138-147, Springer-Verlag, Berlin Heidelberg.

[7] Elliot, M., Mackey, E. and Purdam, K. (2011) Formalizing the Selection of Key Variables

in Disclosure Risk. Int. Statistical Inst.: Proceedings of the 58th World Statistical Congress,
2777-2784.

[8] Hoshino, N. (2001) Applying Pitman’s Sampling Formula to Microdata Disclosure Risk As-
sessment, Journal of Official Statistics, 17, 499-520.

0] D000 (2003) 000000000000 OOOOOOOOO,0000, 51, 297-319.

[10] Hoshino, N. (2009) The Quasi-multinomial Distribution as a Tool for Disclosure Risk As-
sessment, Journal of Official Statistics, 25, 269-291.

[11] D000 (2010)0000000000000O0O0OOOO,0000000, 40, 23-45.

[12) OO0O0O (2012)0000000000000—0000000O0O0,000000000O0

OO0o0O0ooDooo-10, 0000000000, CIRJEODO0OOCOQO0OOOd, CIRJE-R-10,
40-56.

[13] Hoshino, N. (2012) On the Marginals of a Random Partitioning Distribution. 0 0000 O
O0000o0ooooo, 78-86.

[14) 0000 (2012) 0000000000000 OO0O0OOODO0ODOO—00ODOOO0OOOOO
goooooooooooooooobogoooboo—g,000000000, 24, 1-14.

[15) DOO00O0O0000000O0O0 (2009) 00000000 O0DOOOOOOOO0—0ODOOODOO
goooooooooooooooooo—-0,00boobooboboobobo, 11, 12414

24



[16] Marsh, C., Skinner, C., Arber, S., Penhale, P., Openshaw, S., Hobcraft, J., Lievesley, D.
and Walford, N. (1991) The Case for a Sample of Anonymized Records from the 1991 Census.
Journal of the Royal Statistical Society, Series A, 154, 305-340.

[17] Paass, G. (1988) Disclosure Risk and Disclosure Avoidance for Microdata. Journal of Busi-
ness and Economic Statistics, 6, 487-500.

[18] Pitman, J. (1995) Exchangeable and Partially Exchangeable Random Partitions. Probabil-
ity Theory and Related Fields, 102, 145-158.

[19] Sibuya, M. and Yamato, H. (2001) Pitman’s Model of Random Partitions. 0 0 00 00O
000, 1240, 64-73.

200 DO0O0O0O0O0O0O0OO0O0OOO0OO0OO(2011). 000000000 ODOOOO0OODOOOOO
uboob230 30 280000100

[21] Sweeney, L. (2002) k-Anonymity: A Model for Protecting Privacy. International Journal of
Uncertainty, Fuzziness and Knowledge-based Systems, 10, 557-570.

22 0OOD0 (1997) 000000000000, 0000000000000 08209102000
0, 2-25.

[23] U.S. Office of Federal Statistical Policy and Standards (1978). Report on Statistical Disclo-
sure and Disclosure Avoidance Techniques. Statistical Policy Working Paper 2, U.S. Depart-

ment of Commerce, Washington DC.

[24] Yamato, H. and Sibuya, M. (2000). Moments of Some Statistics of Pitman Sampling For-
mula. Bulletin of Informatics and Cybernetics, 32, 1-10.

25



