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Anonymized Data are defined so that no individual shall be identified. This unidentifiability,
however, is not clearly defined. Hence the decision process of the unidentifiability has not
been clearly formulated, which prevents explicit arguments on its improvement. Therefore
the present paper clearly states a method to decide whether given data are identifiable or
not, based on a measure of disclosure risk. The existing theory of disclosure risk lacks
the method of deciding its critical value; the present paper estimates it using a fact that
identification is not observed. Our method based on observations should be called evidence
based anonymization. This theory results in concrete improvements on the assessment of
Anonymized Data.

obooobO:00000,000000,0000000.

1 0000

gbobooboooobooooboboboboboboboboboboboobobobon o
googboob obooboobooboobboobooboobooboobbobobo
gboobgbooboboobogboooboboboboobuoobobbobooboobonboo
gboboobobooooboooboboobbooobooobbooobboobbooooboo
goboobobooobooobbuoobboobbooobboobboobDboooboboo
gboogo

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



00000000000000000'0000000000000000000000000
gbobibooooboobooog sgbgoooooooboobobobooosoooon
gobooobooob 2000bo0o0obobooobooobboooooDboboooboboo
gbboobobuoobboobbooobbuooobuooobboobbuoobbooboboo
gbooobboobooboobbooboo

gobooboobbooboobooboobobobobobooboobOoo 200 1200000
gobomooboooobobooooobobooooobobooooboboooobobn
gbooboooboobooobooboobmobooboooobbobooboboboobobobo
00000000000000000000000000000000000000000020
gbboobobooobboobbuoobobooobboobboooboooboboobboo
gboooooboooboooboobobooboobobon

0000000000 00o000oo0oUoo0oUooO((201) 000000000 UOOOOO
goooooooboo@mooboboboooooooboooobobobobbobobooo
gbobooobobooobobobooboobooboboooboboobobooooobooobo
0000000000000 00000000000000000000000O0OOH23/3/280
gbouooboboobobobooboboobobooobobooboboobobooono
gboooobooboobbooboooboo

gbobgoboooooboobgobooooobobobobooobobooboboooooob
0000000003 00000000000000000000000000000O0OOO
gboboobooobbobobooboboboobooobobobooboboboonoobobo
gobooboooooboobobooooboobobooobouoooboboooobOoooboboon

gogboboobboobboobobuooobooobboobbooobooobooooboon
gboboboooboobobooooboboboooboooooboboboobobobo
gboobobooboooooboobobgooboobooboboboboboobobobobon
gbobooboooobouoobboobboobboobooobooobooOonooooobooo
0000MO00000000000000000000000000004000000000
gboooooooooooooooogooooooobobon

goboboobobooobboooboooobboooboboobobooboobooobooooonoon
gboboobboobobooobooobboobboobobooobboobboooboDboo
0000000000000 000000000000%000000000000000000
ugbboobobouooobooooboboobboooboooobobooobobooboboonooboo
gbogooobooboobbooboobboobooboooboooboo

ggbbodbboobbooobooobooobboobboobbooobooobo
ugbboobboobobooooboboooboboobbooobooooboboobobooboboo
goboooobooobooobooobbuooobooobboobbuooboboooboboo

'0000000000000000 (2010) 0000

0000000000000 00000000000000000000000000000000000000
00o0ooooooooooooooooooooooo0o0oooOOoOooObOOooooogoooog

00000000000 D0000 (2008) 0000

4000 U.S. Privacy Act 0 0 0U.S. Office of Federal Statistical Policy and Standards (1978, pp.3-5) 0000
ooog

000 Duncan et al. (2001) O Domingo-Ferrer and Torra (2001) 00000 (2012) 000000000000



oo obobobobobobobobDn
booboboobooooooooboobobobooboboboboboboboboboboon
gdoooboboobbbibddooooooobooobboooooaa

gogobobuoooobtoobtoooobbooobobuoooooobbobooobboooo
gboobobooboooboooboboobobgooboobooboboboboobbooboboboboon
oo boobobobobobobobbobbobn
gdodoooooooooobobobobobobobobbbbbbbbbb—-0ooooobobobobobonb
00 (Evidence Based Anonymization, EBA) 000000

ggobobtboooobboooooboo20bbddoooobobuooobnbbooobobobooon
goood 2100000 oboboooooobbboooubnoo 2200000O
gbooboboobooobooobobooboboobobooboboboboboooboobobobon
godooooobobboboob23b0bbooobobodddddduuoooooooooobon
00o00obooobooboooobooobooobooog240000b0ob0ooboobooDbo
goboboobooobobooboboobobooobogo3sogbooooobobooooboobn
gogobobtbdooouosiloooubobobboooooboboooouboboboobobobboon
goobbbooooobobtboooouoos20obobobbooooobobooobbbooooo
gboobobos3gboboooboobookogbooooooooobobobooboooon
odboooobobooobo40bobooobobooobobDoobobooDboobobooobo
0000004100000 00000D000O0O000DO00OO0DOO4200000000000
gbooobooboboboobobbobobobobobooboboboobDboOobOoosUbUoobo
ggooooobon

2 Jooooobogood

goboboobboobbooobooobboobboobboooboooboooobon
gbobooboobobobobobobobobobo21000000022000000000
gbooboboboboboobuoobobbobboobooboobobb2300b00000
gooooobooooz240b00boobooboobooboooobogooonDg

21 0O0O0O0obODOOOo

gogboboobboobbooobooobooobboobboobbooobooooboon
gboboooboboooboboooobooobbooobobooobobooobboooobooo
gbooooooooooooooooooooooooooooon

gogboboobooobboobobooobooobboobboooboboooboooboon
gboooboobooboobobooboooboboboobooobmobooboboobobbo
ooooogo

gogbobodobboobbooobooobboobbooboboooboboobobooonon
gboooboobooboooobobobopobobobbo3sboobuooboobonbobo



gbbooobooobobooobooobbooobobooboobboooboobooobboo
000000000000000000000000000000000000000% 0000
gobooobooboboobooobooboobobobooooobo, yrobooobooob
(matching)J 00O 0O0O0O0O0OOOOOO0OOOOOOOOODODOOOOOODOOOOOOOOOD
oboooooooooooooooooooooooooooooon
00000000000000000000000D07000000000000000000
gboboobooobooobmobbomooooobooboboobboobobooboo
vgbobooooobooboobooouooooobbboobboobbooooboobbobobooDbo
gbboobbuoooboooobbooobbuooboboooboboobboobboooboo
gbobooobboobobooooobooobbooobboooboooboboooboboo
00 Dalenius (1986) 0000000000 CO0OO
gbobooobooboboobooooboboboobobooooooobooboaoooon
000000000000 00000000000000000000000000000030
gooboobooboboboobooobooboboobooobobobobooboobobobon
gboboboobooboooboboboooobobobooooboboboonoooboobooo
gboogoobooboobbooboobbooboobbooboobobooon
gboobogooooobobobooboooooobooboboboooobobobooooooD
gboobooobooobobboboboobooboboobooboobooobooboooobogoo
gboogobogoboobboobuooboooboobooobooboobobo
gugobbbodooooobbbbuooooobbbbooooooobbboooooonn
O0000000000000000000000 Marshetal. (199) 000000000000
Dale and Elliot (2001) D0 00O000OMarsh0 0000000000000 OOOOOODOOO

Pr(000000000)=Pr(0000 |000000)P(00000OO0). (1)

goooooouooobooooooooboooobooo4b0obobobUobobobobo

() 0000000000 DO0OU00O0OOO0O0D0O0O0O0DO0ODOOODODDOO0ODODOOOOOOn
goo

(b 0D ODO0DODO0DOOOOOOOOOOO
(¢) D000O0D0O0DOOO0
(d) DOO00D0OO0OO0ooOoUOooOo
00o00o0obo0oooooboonoognD o000 doOdnoO
Pr(0000 |0D0000O0O) = Pr(a)Pr(bla) Pr(c|a,b) Pr(d|a,b,c) (2)

gooooobogn

‘0000000000000 000D0000000D00D0000000DU00000o0oUooon
‘D0000000D0000000000000000D00000Ooonaog
000000000000 000000000000000000000000



MarshOOUOQOUOQOUOOOOOOOOOODLODODODODODODOOOO0OoObOOobLOobOobDOoDO
gbooboboobooboooooobobobooboboboboboboboboobobobon
gbboobbouoobbooobooobbooboboobbooobobooobobooboboo
ooobooboooboboobooobooboobobooboonoo

gboobogooooooboobgoboooooboboboboooboobooboboooooob
gboobogooboobobbooboobuooboboobobbobooboobooboboo
gboogopobooboobbooboooo

gboobogoboooooboobgooboooooooboboboobooboboboooooob
gbboobboobbooobooobbuooboboooboboobboobbooboboo
0000000000 +«0001/4000000000000000000

goboobogoooboobobgooobooboboobobooobobobobooooooD
gbboobobooobooooboboobbooobooobobooobbooboboooboo
gboboobobooobooobbooobbooobooobooobobooobboooboDboo
gbooboboobooboooboobobgooboobooboboboboboboboboboobon
gbooobboobooboobobooobooo

obobobooooooobooboobobooboobogoD MasshOooooooooooo
000000000000000°0000000000000000000000000000
ubbooboboooboboooobobooobboooboooboboobobooboboobooboo
googoooboobooboobon

ooboooobooooboooboOo MashOOOODOOODOOODOOOOOODODO
uboobooboobmuooboobobobooboooboobobooboobonoo
(2000) 000000000 OO0O0O00O0O0DOOOO0OO0OOUODOOODOOOOUOOOOD
00000000000 (2)00ooooooo

Pr(0000 |000000)=0 (3)

0000000000000 0O0O000O0O0O0C0DO000CODOOODO0OOOOObOOoOO (20
gbboobbooboboooboooobobuoooboooboobooobobooboboooobooo
0000000000000 DUoo00oo0oo0oo0 (HYooooooooooooo
good

goboboobobooobobooobooooobobooboboobbooboboooobooooonoon
goboooboboooobboooobbooobboobbooobbooobbobooboo
O000@3) 0000000000000 00000O000O0000 MarshOOOOODOOO(2)
gboogooboobooboobboobobuoobbooobooboobooooboon

00 Pr(a,b,c) 00000000 3200000000000 Pr(a,b,e)=000000000
0000000000000 00O0000DO000DO000O0 Pr(e,b,e)000000O00O0OO(2)
gboooobooboo

Pr(0000 |D000DO0O)=Pr(a,b,c)Pr(d|a,b,c) (4)

% >2000000004+00000000¢-10000000000100000000000000D000
goooo



O0000Pr(dle,b,e) 0 00000000000O0O0O0OOOO0O0OOO MarshOOOOOOODO
O000000000000000000 Pr(d|e,b,c)0 000000000OOODOOO
ooooooOobOoooO0Joobo0obo0obbo0oboobo0obDbOOobDOoOMarshOODOO
00000000000@MO00000000000000000000Y 0000000000
gobooboboooobooboboboboooobobobobooooboboooboooboboon
gbboobbuoooboooobooobboobboooboooobboooboboooboboo
gboboobbooobooobooobbooobooobobooobboobbooobDboo
gboobobooooooboobooobobooboboobobooooboobobobooobobobon
0{00,00,00}000000000D00O00DO0DOOOODOOO
gbooboooboobooobooboboobooboboboboobooboobobobon
gboobobooboooooboboobgoobooboobobooboooobobobobobon
gboboboobobooobobobobobooboobobobooboboboobooobono 1o
gbobooobooobobooobooobboobboobobooobooobboooboDboo
000000000 Willenborget al. (1995) 00000000 00000000O0O0OO0OOCOO
gbooooboooboooobooobooon
gobooobooobboobbuooobooobooobboobbooobooobon
gbobgoboobooboboobooobobooboobobobobobbooboobobobon
ugbobooboboooboboooboooobboooboobobooobooooboboonooboo
googoboobooboboobooboboobbooobooboooboooboo
ggbbodbooobbooobbuoobbuooobbooobobooobbooobooobo
gbooooboboboobooobooboboboboobooboboboboooboooobonoo
gobogoobooboooboboooboboobobooobbooobooobboooboboo
O0o0oooooooooo {o,00000,00 }000000O0OOODOOOOOODOODOO
goooaoo
gogboboobbooobbooobooobbooobooobooobboobboooobo
gbbodgbbuooboooobbouoobbuooobooobboobbuoobboooboo
gbobooobuoooboboooooboooboobooobooboobooooobobooooboooooboobooo
gboboooobbooobbdooobooobbooobobooobbuooobboooboo
gbbooobboobobooobboooobuoobobooboobbuooobboooboo
googooobooboooboooo
gobobodoboboobboobbuoobboobobooobboobbooobboooobo
gbbodobbuobboooobobooobbuoobboobbooobooobobooboboo
gbogoboboobuoobboobooboobbooboonooo
gbobogoooooobobgobooooobobobobooobobobobooooobooon
gbboobobouoooboooobbooobbooobooobboobboobboooboo
gbobooboboooboboobbuoooboooboooboboobboooboobboo
boobobooboooooboobobobooboobobobobobooobobobobon
gbbooboboobobooobbooobboobbooobobooobboobboooboo

Y0po00D000000D0000000000D0000000D00000000000000O0dODale
and Elliot (2001) 000 Marsh 0O O O0OO0O0O0O00000D0OO0O00O0OO0ODO0OOO0OOOODOODOOODOOO



00000000000000000000000000000
000000000000000000000000000000000000000000
000000000000 00000000000000000000000000000000
0000000000000000000000000000000000000000000
000000000000 000000000000000000000000000000
0000000000000 000000000000000000000000000000
000000
000000000000000000000000000000000000000000
0D0000000000000000000 MashOOOODOOOO0O0O00O0O0O0O0O0000
00000000000000000000000000000000000000000000
0000000000000 000000000000000000000000000000
0000000000000000000000000000000000000000000
000000000000
000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
00000000000000000000000000000000MO000000000
0000000000000000000000000000000000000000000
00000000000000000000000000000O000O0O0O0OOOO0OOOO
000 170em000000000000000000000000
000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000000000000000000
000000000 Pr(dja,b,c)000000000000000000 Pr(d|a,b,c)=0000
000000

000000000000000000000000000 Pr(d|a,b,c)0000000000
00000000000000000000000000000000000000000000
0000000000000000000000000000 Paas (1988) 0 O [T
000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
00000000000000000000000000000000000000000
000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000

N0poU00D0000000000Chaudhuri and Mishura (2006) 0000000000000 000O00O0O0OO
ooooooon



000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000 0000000000000oo0o0000o0ooonoooooon
00000000000000000000000000000000
000D00000000Pr(dle,b,c)0000000000000000ODODOOOOODOO
O0000000000000000000000000000000000000 Pr(d|a, b, c)
000000 P000000000
000000000000000000000000000000000000000000
0000000000000000000000000000000000D000000000
0000000000000000000000000000000000000000000
0000000000000 0000000000000000000 Pr(d|a,b,c)=00000
000000000 Pr(dle,b,c)00000000000000

22 0J0oO0O0obooObOoOoOoobo

00000000O0000O00ooooooog Pr(dle,b,e)=0000000000000000
000000o00oood (eb,e)00000000O0O0OOOOOOOOOODOOOOOODO
0000000000 o0o0oo00oo0oooooUuog Pr(dae,b,e)=0000000000
gboobobooboobbooboobbooboobbod

goboboobobooobboobobuooobboobooobbooobboooboooobon
gboobobooboooooboobobgoboboobobobobobboobobobobon
00 (e,b,c) 00000000000 OOOOOOOOOOOOOOOOOOOOOOOOOODO
gboboobobooobooobooobbuooobooobboobboobboobDboo
O0oooooooooood (eb,e)00000O0DODOOOOODOOOOO Pr(a,b,c) 0000
gboooobooboobboobooobbooobooo

00000000000Pr(e,b,c) 000000000000 OOOOOOOOOOOOOODO
O00o0o000Oooooooooooobo poOogo

Pr(a,b,c) < B < Pr(d|a,b,c) =0 (5)

00000000000000000000Pr(a,b,¢)=0000 Pr(dla,b,c)=00000(5)0
00000000000000000000

000 Pr(e,b,¢)0000000000000000000000000O00 Pr(a,b,¢)000
0000000000000000000000000000000000
000000000000080000000000000000000000000000

12Marsh 0 O Pr(d|a,b,c) 0000000000000 0OO00OO0OOOOOOOOOUOOOOOOOOON 0.001
goboooobooooboooboooooobooobooooooo

BO0O0DO00000D000D000D00000000000000000000000000000000000
00 De Waal and Willenborg (1994) 00 0000000000000 000ODOO Hoshino (2009, Section 6) O O O
goooooobooooooboooooobooooooboboooobooboooooOobOooobboOoooObOooobobDboOoooon
gobooooobooooooooo



0000000000000 000000 Elliotetal. (1998)000000000000000
gbooogbooooooboobooobobooobooobooboboooboboboooboonboo
goboobooobboobobooobooobboobbooobooobboooboboo
gboobogobooabod

goboboobboobboooboooboboobboobboobboooboooonoon
gobooobooobboobboobboobboobobbooobbuoobboooboDboo
gbbodbbuobbuoobobuooobooobboobboooboooboboobboo
gboooooboooboogn

0000000000000 0000Y00000000000000000D00000000
gboboobobooboboobobooboboboboobobooboboobobol
gboboobooboobobooobooobbooobooobooobboobboobooboo
ooooooooon

0000000000000 oU0oooooooo0dg Pr(e,b,e)D0000OO0OOODODOOCODO
00 (b)000000000000000000O0000O0O00DOOUOO00DUOOOOUOD
oooooo

goboboobboobbooobuooobooobboobboobobooobooonoon
O0000000Pr(a,b,c) 0000000000000 OOOOOODOOOOOOOOOOODO
O0000000O0Pr(e,b,e)0000000O00OOOOOOOOOOOOOOOOOUOOOOO
00 Pr(e,b,c) 0000000000000 OOCOODODOOOOOOO

00000 (5)00000000000000000DD0O00UO0DO00D000O0DO0O0OOOO
goboobobooobobbobe:>0000000:00000000DO0OO0ODOODOOO
gboogoboobob .0oboboob.0oO0bo0booboboboboobooboobo
E-000 (Sweeney, 2002) 0000 > k000000000000 00000DO0O00O0OCDOOO

gbobogobooooobobgobooooooboboboooobooboboooooob
0000000000000 00000O0000oO0U00OO0D0OOUOO (p)oboooooo
O0o0000ooO0o0ooooog Pr(eb,e) 00000000 0OOOOOOOOOOO

000 Pr(a,b,c) 000 pO00000O0O0O0O0O0O0O0O00O0ODODOOOODODODODODODODODDO
ubboobobooooboooobobooobboobbooobooooboboobobooboobooo
gbobooobooobooobboobboooboooboboobboobbooboboo
gboobobooboooboooboboobobooboboobobobooboobooobooboboDbon
booooboboobobooobooooboboobboobobooooboboooboonoobooo
goooobogn

000 Pr(ae,b,c) 000 pO00000O00COOOCOOOOOOOODOOOOOOOOOOOCOO
gboobooooboobobobobooboobobbobooboobooobuoobooobonoo
googoobooboobbooboobbooboo

MOopDOUOO0DO0O0O0D0O0000D0000D00000000000000D000D00Do0oooooog
gobodoobooooooooooobooooooooo
0000000000000 000000000000000 (suppression) 00 0000000000000



23 0O0O00O0OOOOd

0000000 (b)00000000000000000 pU0DU0OOU00DO0LOOOOODODO
goooobooboobbooboobbooboobbooboobbooboon

gogbbodgbboobbooobooobboobboobboobbooobooobo
gbobooboboooboboooboooboboooboooboobooobobooboboooboboo
googn

ggbbodgbbuoobbooobooobooobboobboooboooobooobn
gboboobobooobobobooooboobobooobobobobbobobonoobono
gboobobooboooooboobobooboooboobobobobooboooboobobobon
gboboobooobboobbooobbooobbooobbooobbuoooboooboboo
gbobooboobooobobooobobooobbooobooobooobobooboboooobooo
0000000%0000000000000000000000000000000D000O0
gboobobooboobboobuoobooobb

goboooboooboboobobuoooboooboboobboobobooobooooboon
oooboooboooooobboouoboobobooobbUoDb0 X=10000000D0OO0
OX=00000000

Pr(X =1)=Pr(0 0000000 |[00000000000)P(00000000000)
OoO0oO00oOoo (1)00 (2)000
Pr(X=1) = P(000000O0|00000000000)
X Pr(a,b,e,d)Pr(000000O) (6)

oooon
000 (6000000 (b)00000000O00O0D p0 XOOOODOOOOODOOOOO
00000 Pr(e,b,c) 0000000000 00O00O0ODODO

P(O00000000 |[00000000000)>0 (7)
goo
PH(OOOOO0) >0 8)
00000000000~ 000000000 p(y)OOOO
goo
Pr(X = 1) = p(y) v>58 (9)
0 ~<g000

0p0o0D0O00000000000000 4300 2000000000000000000000000000
goooocooooobooooooocooooobooooobooooobooooboboOooooOoOboOooobDoOoooon
ooooooooobooooooooooooooOooooboOoobooOoOoOoOoboOoOboOobODOObOOoOobODOboOnoonon
goobooooooobooooobooobooooboobooobooooobooobooobobooboooboboooboooboOooon
00000l 3000000000000 000o00oo0oUoUO000D00oO0oULOUOLOOOoOoDOOoDoUOO
gobodooobooboooobooooooooooooboo0ooboboooboboOoobooOo 3soubooboooboOoobooooon
000000000000000000D0000000000000000000000O(GBYO0 2030)0000
0000000000000 000000000000000000U0UDO0O00O0LDOUDOUODOOOGID 20)0
gooooooooboooooooobooooobooboooooboobooooooboboOoooooDOboOooboOoOboOooboDboOooon
goboooooooooooooobooboooobooooooobbooooboo

10



gooog

1-p(y) y>p000
1 y<pO000

0ooooon
p(y) =~ Pr(dla,b,c)Pr(00000000 |00000000000)P(000000) (11)

00000000000000 p) 0000000000000 Pr(e,b,e)000000000
0000000000000000000 (9)00000000000000000000000
000000000

0000 (7)000000000000000000000000000000000000
0000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
0000000 000000000
000000000000000000000000000000000000000000
00000000000000000000 P(00000000|00000000000)0
0000000000000000000000000000000000000000000
000000000000000000000000000000

0000 (8)0000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
000000

00 Marsh et al. (1991) 000000000P(0000 |000000) = Pr(a,b,e,d) 00
00 Pr(000000)0000000000Marsh00000000000000000000
0000000000000000000000000000000000000000000
Elliot et al. (2010)0000000000000000000000P(000000)00000
0000000000000000
00000000000000 (7)0 @) 000000000000000 (90000 (10)0
00000000000000A0000000000000000000000 000000
000000 (9)000000000000004,4=1,2,...,n,00000000000000
000 000000000000«,000000000000000000%>9%> >
0oooo

00000000000000000,=10004000000000 <8000 ¢8)0
000000000002, =1000000000 8<4,000000000m<n0000
Tmo1 =1, & =Tmy1 = =2, =000000000000 8> 100 £(B) =007m,_1 >
B> ym 00 UB) < p(Ym-1)0i 2mO D000 5 > B> 741 00 £(B) o< p(ym—1) [Tjmm (1=p(75))
0000000 p(y)000000000000 41 >8>7,00000000000000
000000000000000000000&>y 0000

00000000000000000000000Y 000000000000000000

OpooDUoOoOOO0OODUOO0OO00O0D0000000000000000000000000000000000
00000000000 p(w) 0000000000000 0D0O<p(y)DO0DOOO0OOO0DOO0ODOODOO

11



0+ 0000000 B804*000000000000000000000000000000
00000000000000000000000000000000000¥ 0000000
0000000000000000000000000000000
00 000000 A000000000C0OO00OOOOD0O00000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
0000000000004 >400000000000000000000000000000
0X=000000000000000000000000y >8>40000000 1—p(y)
000000y >8>400000000 (1-pmn))(1-ply) 0000000000000
0000000000p()0000000000000000 3400400000000000
00000000000
0000000000000000000000000000000000000000000
0000000000000040000000000(9)00000000000000000
000000000004 000000000000000000000003>400000
00000000000000A0000000000000000000000O0OO0O0000
00 p()00000000000000000000 (11)000000P(00000000 |0
0000000000)0000000000000000000000000
000000000000000000000000000000000000000000
00000000000000000 800000000000000
00000000000000000000000000000000 40000000000
000000000000000000000000000000000 (Public Use File, PUF)
00000000000PUFOOOOOOOOOOOOOOOOY®Y 0000000000000
0000000 A0000000000000000000000 4000000000000
0 400000000000000000000 4000000000000000
00000000000000000000P:(e,b,c)00000000000000 8000
0000000000000000000000 40000000000000Pr(a,b,e)000
000000000000000000 Pr(e,b,)000000000000000000000
4000000000000000
000000000000000000000000000000000000000000
oooooo

24 0O000O0ODOOOOOOO

0000000000000 000000O0O0000000O0 Pr(a,b,e)0ry*000000O0O
gbobooooboooobbooboobooobobooooobooobobooooboboooobooboobooo
gboogobooboobboobooboobo

BSweeney (2002) 0 0000000000000 000

00 (2010) 0000000 PUFO0O0DOOO0OOODOOOOOODOOOOOOOODOOOOOOoDg
000000000000 0OPUFOODOOODOOODOOOOOOOOOODOOOOOODOOOOOOoog
0000000000000 00000D0000 PUFOOOODOOO

12



gobobooboboobbooooboooboooboboobbooboboooboooonoon
gobobolooogboobobooobooboboobooooboooboobooboobn
gbboobobooobboooboooobbooobboooboboooobobobobooboboo
gboooboobooogd

gbooooobooooboboooooboboooboooobooboboobooboboooobob
OoooooooobOo0ooboOooooooobDy*ObOObOOo0ODbOOO0OO00oDbbOOoOobDbOO
000000000 p0y*000000D00C00000DDOO0ODOOOOODODOOODODOOOO
gbobobooboooooboobobooboboobobobooboobobobobobobon
gbooobboobuodoboobobooboa

000n=0000000000000000D0000CO00ODOODODOODDOODOODO RO
oooo0dOoooooooOoOoooooooOo0OooooDO pooooOoOoOODOOOOOOD
gboboobbooboboooboooobobooobooboobooooboooobobooooboo
googoo

goboobooooobooboobooboooooooooboobooboboobooboobooboon
gbooobobooboobobooboobbooboobbooobooo

000000000 XOOooooooooooooooooooooopO0oobboOoOooo
gboobobooboooooboobobgoooboobobobooboobboobobobobon
uboboobobooooboboobbuoooboooboooboboobb1obobooboobooo
g3ooooboooobooboboooooooboboboooboboooboboobo
gbooabboobuogboobo

goboboobboobboobooboooboboobboobobooboobooooobooboooonoon
gbobooooboooboooboboobbuooobooobboobboobboooboDboo
gbbodobobuobobooobbuoobbooobooobboobbuoobboobboo
gbbooobobooobboooooboooboobboooboooobobooooboboooboobooo
googooboobooobooboon

3 Uuuoboouggod

goooOoOoOoQoOoOOoObODOOODoObDOOO Pr(e,b,cDO0DO0DDODDOODODODOOODODOO
Ooooo0ood Pr(e,bye) 00000000 O0OOO0OO0OOOOOODODOOOOODO3100
gbooogoboooboooboooboobboobboobos20oboooboooboon
Pr(a,b,c) 000000000000 0O330000000000000000O0ODO0ODOOODOOO

3.1 0UO0dobobodgdg

gooooooo Pr(e,b,e)0000000O0OOODODOOOOOOOOOODOOOOOOO
goboobooboooboboobooboboboboobobobobooboboobooobOoboon
gbboobbuooobooobbooobboobbuoooboooobbooobobooboboo
gboboobobooobooobooobbooobooobboobbooobbooobboo
gboooooooooooooboobooobooobogno

13



0000000000000 0000000000000OElot et al. (2010,2011) 00000
O0OEliot0 0000000000000 00O0O0DO0O0O0OO0O0OO0OOOOUOOO )OO
0000000000000 00000@@) 0000000000000 OODOGH)0D000Bo
000000 webOOOOOOOOO(Gv)JOOOODODOOOOOO()OOOOOOOOODO
O0((vi)JO0O0OO00O0o0O0U00oo0o0o0oooooooo(viyoooOoUoooOoooooooo
OO0 (SNS)OOO0OO0oO0oO0oO0o0ooooooooo0oo0oooooooooooooooooDooo
gboboooboooboooboooboboobbooobooobbooobboooboDboo
gbobobooboooboobooobobobobooboboboboboobobOobobon
OO0O00oO0bOOo0oDOOoO0oOoO0b0oOOobobCObD EltODOO0DOODOODOOOOODOOODOO
02°00000000000000000000000000000000000000000
oobooboooooboooooboobooU Rt 00bOOoooDOooooobooDboo
goooaoo

EliotUOO0O0ooooboooboobboobooboobooboobooboobooooboo
Oo00OOoOoODoOSNSOOOOOOOOOoOoOooooooooooooooooooooooo
OO00O0oO0bO0O0DOOo0oO00OoO0O0bO0bOOoO0DOO ElistODOOO0ODOOOOODODOODOO
gbobooooboooboooboooboboobboobbooobobooobboooboboo
gboboooobgoboobobobooooboboobooobooboboobooobobobon
O0Elot 00 000000000000 OFungetal. (2010)0000000000000O0O0O
gooboobogoog

000D 4A00000D0DODODODODOOO00000000O0OODDOOD 20000000280
gbbooboboobobmobooooboobboonobooobbooonoboooboooobooo
D00 4A0000000000000000000000O0O0D0 A00000O0O0OO2*000
gbbooobugdgboobobuooboobobuoobobobobooboooob

00 2000000000000 0D0D00000000000000Ooooooon (u(l)g
u(2)§~--§u(2k))DDDDDDDDDDDD upy0oooooouooomoooooo
gbboobobooobbooboobooobooboobob-.ooboobboobaoabo

gbobon0o 1sogbooboooobobobooboooobobooboboobobobboboboonbn
wooooobooonuoooobooboboobboobboobbooobbooobbooboboo
gooooobooooboobooooobooobooobooobooobmooooboboooooboon
000000000000000000000000000000 2% =204800000000
goooooooyjo00000000000000 w;000000«;00000000000
pobooobboooooboobooboboobooubo.0b0bobbbibuw, ool
000000000010 “11vars”0000O0

gboboooobooboooboooboboboooobobooooboboobooboob
gobil1o0booboooboobooboooboboobooboobooboobooobooooDD
O00000000 “exregion’0 0 00O00O0O0O0O0OO0O0OOO0OO0OODO “exdate” DO OO0
gboobobooboooooboobobooboooboobobobobooboobobobobon

0000000000000 00000000000000000000000000000000000000
gooooooooboooooooboooboooOooooboOoobooOboOooLobOoboOoOobOOOobObObODObOOoon
gobooooooobooooooboooobooooboooon

14



gooog

35000

T
"1lvars"  +
"ex region" X
"gx date"  x

30000 |- + i
25000 |- i
20000 | X 1
15000 +

.

10000 - B

5000 j B

0 500 1000 1500 2000 2500

O 1. 0bobidbunybbooo.0no

gbobooobooboboboooobooboboboooboobobobobooooon
gogbogboogoboobooboobooobobooooboobooboboobobooboooboDbo
gboobooboooboobooboboobobooboboobobboboooboobonooo
gboboooboooboboobbooobooobooobooobbuoobboooboboo
ggibobooboooboooboobooboboboooboboboboobooobooboboDbon
ugbboobobooobobooobooobobooobooobobooobobooboboonooboo
00 2000000000000 00000000000000000NONONONONONONOOOO
gbogbgooboobboboobooboobooboobobboboobobooboboo
gboooooooboooon [0,2]"’]DDDDDDDDDDDDDDDDDDDDDDDDDDD
goboobbooobooobooobbuooobooobboobboobboooboDboo
gboobobooboobbooboobbooboobo

oo r-obooobooobnoooddb<r-rdbibug <u,O0o00000
gobooobooobooobbooobbuooobooobboobboobboooDboo
gbboobobuooboooobooobboobbuooboboooboooboboobboo
gboboboboboooooobobobobobonpoooobobobobobonooo
goboobobooobooobooobbuooobooobboobboobboooDboo
gbooobooboaoo

gobobooboboooobbooobooobobooobooobobooooboobobooooDoon
booboboooooobgoooooboboboobob e0bOobOobDOODbOODODOD
gbbooobooobbtbooobbooboobboobobooobboooboboobboo
doooooobooooboobooboooboobobobooboboobDobb cbboDoD
00000000000000000000000000000000dD00c0000d000
gbbooobooboobboobuoobbooboobobooooboooboo

15



gobobooobobooboboobbuoooboooboboobboobobooobooooDoon
goboobboooooboboobobooboboboobooobooboooboooboOooboobooDbo
gbbooboboobobooobboooboboobboobbooobooobobooboboo
gbooobobooobooboobooboobobobooboobobboobooboobonoo
gboobogooooboobobgoooobooboboobooboooboboboboooooob
gbboobbuoooboooobboobbooboboooboboobooobobooboboo
gbobooboobooobooobooobbooobooobooobooobbooobDboo
ooooooooogog
gbogbooooobobobobobooooboboobobobobobooooboobooon
O0000000000000000000 re(1,2,...,2° 000000000000000
000 F(r)D 1000000000000 0O00O0O0ODODOOOO
goboboobooboobbooobuoooboooobobooboboobobooobooooonoon
gboboobobooobooobboobboooboobbooobooobboooboDboo
gbobobooboooooboboboobooboooobobobooboooboobobobon
ubbooboboooboboooboooboboobbooboboooobooooobobooboobooo
gbogooboobooooboboooboobboooboobobooboon
goooobobooooobooboooboobooobooobooooboobooboobooooD
uboboobobouoooboooobobooobboooboooboooobooboooboboooobooo
gbobooobooobooobobooobbooobooobooobboobboooDboo
gooaoo
o0o0o0oDOOoOoO00oboOCOoOoO0CbOOOERElet00DOOO0OO0ODOOOOODOOOOODOO
goboobboboooooooooboobbooooooooobobbbooooobbobbboooo
000000000000 O0O00OOoO0OoOO0o0ooOOOo0ooo00n Pr(a,b,e)0000CDO
goooOoOobOoOo0oOoOoOoboOobO pUObOObOO0ODOODOOn
gobobooboboobbooobooobbooobbooobboobboooboooobo
0000000000000 00000OO0O000O (VaR)DOOOODODOOOOODODOODOD
uboooboooboo99uooooboobooboobobbobboobobooboobonbobo
O000000000000000000 (1,2,...,25 000000000000000000
gboobogobooabod
gobooobb «O000boobbooboobboobbooboboooboobobooonon
gbooooboobodb «booboobooobooboob «boobooboonbobo
gbbodobobuoobboobbuobbooobobooobboobbuoooboooboo
gboogopobooboobbooo
gboobobooobobobooomoooobooooobobooooboboboob
oo0ooOOoOoooOooOo0oO0oDoOoboOoO0o0@mooboo00oDOoODOoO0OOODEletOd
gbobooboboooobooobobooobobooobooobbooboobooobobooobooboo
oboboboooboobobooboboboboboboooboboobobooboboobOoDno
gbogobobooboobbooboobbooboobbod
gboobooooobobobobooboobobbobooboobooobooboooob21n
gbooboboobooobooooobobgoobooboobobobobooboboboboboobon

16



0000000000000000000000000000000000000002' 000
gooo

gobobooboboobbooobuooobooobboobbooobbooobboobo
gbbodgbbuooboooobbooobbuoobbooobbooobooobbooboboo
gboboobbooobboooboooboboobboooboboooboooobobooobooboo
gboboboooobobobobooobobobobooboobobobooobooboboo
gbbodgbbuooboooobbouoobbuooobooobboobbuoobbooboboo
gbogboooobooboooooboobbob 1bboboboobooobobooboobboboo
gboobobobooooobooboboobooobooboboboboobooobobobobon
gbboobbuooobooobooobboobboobobooobbooboboooboboo
gboboobooboooboooboooboboobboobbooobooooobobooboboo
gob2100000000000000DO0OOO0ODODODOODOOODODODbOObOOODOODbO0OD
goog

3.2 UOogogobooood

0000000000000000 Pr(e,b,c)0000000000000000000000
00000000000 Pr(a,b,e)00000000000000 Pr(a),Pr(bla), Pr(cla,b) OO
000000000000000000000000 Pr(e,b,c)0000000000

3.2.1 Pr(a)000

Marsh 00000 (1)000000000 ()0D00000000000000000000
O000000000000000000000000O0Marsh0D000000000000O0
D000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
O000000000000Pr(e)0000000000OO

O0MarshO0OODODOOOOOO0OODOODO0O000O0DOODOO00000DOOOOO0OOOOO
00000000000000000D0000000000000019810000000000
000 (Post Enumeration Survey) 000 000000000000000000000 19910
O0000000000050000000000000000000000 080000000
0000000000000000000000000000000000000000000
O0Pr(a)=082=064000000

00000000000001971000000000 1000000000000000000
D000061%0000000 Marsh0ODDOOODD199100000000000000Dale

200000000000 0000000000000000000000000000000000000000
gooooooooobooooooooooobooobooobooOoboOoOoobooOoOb0O0bUbOObCObODbOObOOOODObOOoOooon
gooobooooooboooooobooboooooooooooboooooObOooobboooobOooooobooObOooooD
ggooobooooooooooooooooboooooooobooooooOobOOoOooboboOoboOobObOObOOooboDOboOnoon
gooooooooooooooboboooooooboOoooobboOooooOobOoooooOoboOoboOoObOOooboDOboOoooon
goboooooooooooobooooboooobooooboooooooobooboo

17



and Elliot (2001) 00 0000000000000 O0O0O0O0OOOOO Dale and Elliot 0000
boobobobooboooooboboboboobobobooboobobobobobobon
gbboobbuooobobooobobooobboobobooobboonobobooobboo
goooooboogan
000 Pr(e)000000000OOO0O0DOOOO0UODOOOUOOOUOOOODODOOOO
O0000000000Pr(e) 0000000000000 ODODODOOOOOOOO
goboboobboobboobobuooobooobboobboobobooobooobon
gbooboboooooooboobooboboobobobooobooboboobooobobobon
gbbooobooobboobobuooboboooobooboboooobboobboooboo
gbobooobooobboooobooooboobbooboboobbooboboobboo
gobbooobooobooobooobooboobooboobooboobooboobooboooDoon
gbboobobouooobooobobooobboooboooboboobboobobooobooboo
gboogoboobooboobooon
0000 Pr(e)0 0000000000000 OOOOODOOOOOOOOOODOOOOODODO
boboobogobooobobobooooboboboonoooboboboobooobaono
gbobooobooobboobboobboobboobbooobooobboooboDboo
O00000Pr(e)=100000000000000000O0COCOOCOOOOOODOODOO
000 Pr(e) 0000000000000 O0OOO0O0OOOOOOOOOODOOOOODODODD
gboooobooooboboboboooboboobooboobooboooboboobo
gbooabboood
gobobooboboooboboooboooobooooboboobobooboobooobooooonoon
000000000000 000 Pr(e)00000000O0O0O0DOOOOOOO0OOOPr(a)OO
gboobboobuoobboobuooboobbodboo
gobobooboboobbooobooooobobooboboobbooboobooooobooooonoon
gobooboboboboooobobooobobuooooboobooobbobooobbo
000000000002 000000000000000000000000 (20090000
goboboobobooboboooboooobobooboboobbooboboooobooooonoon
00000000000 00oO00U0oo0o0UooOoUPr(e)00000OOOODOOOOODO
0000000000000 000000000OODO000ODOO0OOPr(e)000O0ODOOOOD
gbooooboooboooboobooboobooobobon
gobobooobooobbooobbooobbooooobooobboobobooobo
gbboobobuoobboobbuoobboobboobobbooobbuoobboobboo
gboopooobobobboooboobboboobobobobooboobooobobooobobooo
gbooboboooooobgoobooooboobobooboboboobooboobobobon
gbooooboooao
goboboobooboobbooobooobobooboboobboobobooobooooboon
vbooboboobooboboobooobobobooboboboboboobobobooboon

2QQoUo0D00000000000000000000000000000000000000000000000
goboooboooooobooobooobooooooooOoooooooobooOoOoooooOboooOoObOOooboDboOoooon
goooooooooboooooooooooboooboboobooOoboOooboOobOoOoUbOOobObObObOObOOoobODOboOOooon
0000000000000 00o0oo0oodonO Prle)=0000000000000000

18



gboboobooboooobooobbooboboooboooboboobboobboooboo
obooooooooooooooobono

000000000000000000000000000000%® 00000000000
gboboobboooboooboobooobbooobooboboooboboobobooboboo
gboobobooboooooboobobobooboobobobobobooobobOobobon
0000000000 Pre)0000000OOODODOOOO

3.2.2 Pr(bla) 000

MarshOOOOOOO Pr(ble) 0000000000000 DOO0OO0OODOOODODOO 19910
000000000ooouo 2%0000
goboboobbooboboooboooobobooboboooboobboooobooboooonoon
00000 Pr(ble) 0000000000000 DOOOO0OO0OODOOODOODOOOOOOOOD
gbooboboobooooobobobgooboboobobobooboobobobobobobon
0000000 Pr(ble) D000O0ODODOOOOOOO
gobobooboboobboooboooboboobboobbooobobooobooobon
gbobobooboooooobobobooboobobobobobobobooobobobon
0000000000000 000O0MarshO0OOOOO0OO Pr(ble) 00000

3.2.3 Pr(cla,b) 000

MarshOOUOQOUOQODOOOOOOOOOODLDODOODODODOOOOOoObOobobobOooDo
gboooos3ilgbobooooooooooobobooboobobboboboboooooooon
00 (2003)000000000000000O0OOOOOOOOOOO

MarshOOUOQOUOQODOOOOOOOODOODODODODODOODODODOODOODOOobOobOobOoDOo
gbooobobooooboooboobob bbb oobbooobooobbooboboon
Pr(cla,b)0 24%0000000000000000000000O0O0O0OOOO0OO0O0O0O1991
000000000000 0000ODale and Elliot (2001) 000000000 700 1200
0000000000000 0000Pr(cla,b) D 48%00000

oO00O0O00b0OO0 MasshOOOOOOOODOOOODOOODOOODOOODOOODO
00000000000 0000000000000000000000000000000
gboobgdgbooboboobooobuooboooboobooobooboooboabo

gboboooooboobobobooboobobpoobobobobooboboooboooooon
O (Pitman, 1995) 00 0000000000000 0000O0O0OOO0OOOOOOOOOOOO

000 Cleveland et al. (2012) 0000000000000 00D000000000000O00000O0OOO0O0

goooooooobooooooboboooooooobooboooobooooooOoboooooboOoooobobbooooDoo
goboooobooooooooboooooboocoooooYuoooooooooboooooboobOboobooOoobooOoon
gobbodoooboooooooobooooobobooooooooobooobooOoooboboOooon

gooooooooboooooobooooooboobooooobooooooboooooboOooooboDbObooooDoOo
gobooooooboooooboobooobooooooo

¥0poUoOooOoDU00O0000D000000D0000000000000000000000000000000
goboooooboooboooooboooo

19



0000000000000 00000000%0000000000000000000000
gbobodobbooboboooboooobboobbooboboooobobooboboooobooo
googooboobooobooboon
gboboogboboboooboboboboouooboobobobooboboboboon
000000000000 00000000000%00000000000000000000
000000000000000o0o00Ug Pr(e,b,e)D000000O0O0O0OOOOPr(a,b,c)
gbbodgbbuooboooobbouoobbuooboboobbooobooobbooboboo
gboboobboobobooobooobobuooobooobooobooooboboooboboo
gbooooooooooooooooon
gogbboobboobbooobooobooobboobboobbooobooobon
gboboobobooobbooobooobbooooboobooobbooobooboooboboo
O0000000000000000000000000000000D00000000O0% 00
gbhbobuooboboobooboboboobobbooooboboouboboobobo
gboogoooboobooboobon
gboobgoooooobobgoobooooooobobobooobobooboboooooon
gbboobbuooobooobooobbuooboboooboboobboobbooboboo
gboboboobboooobobooobooobboooboboobobooooboboooobboo
gboooooooooooooboobooobooobogno

3.3 Uui—>0Ouoggbobod

gbobobooo 1sbobobobbobobobbobbobooboobobbobobobn
oboooooooooi1boblbooboboobobooboboooo

gbboboobuooboooouoobooboobobmooboobooboobonon
gboboboboobooooboboboobbobooooboboboboooobono
oboooooooooooooooobooboboobobobobono

gogboboobbodobboobbuooobooobboobbooobbooobooobon
gboooboobpboobbobbobooboo 200 120000000000 000DODDOO
gooooboooogoboboboooobobomooboobobooooooboooooooon
gbbooobooobbooboboobboobboobbooobbooobbooboboo
oon

gboboooboobobobo3ibo2e60000000000000000 200000000
000000000 47260 (47255300) 000000000000 O0OOOOOOOOOOODODO

»0O0U000D0000000000000000000D00000D0000D0D0000DO0DOoooon
goboooooon

QoD O00000000000000000000000000000000000000000000000
goboooooooooooboooooboooosboboooobooooooooooOooOoOobOoOoOooboOoOooooDooOoon
goboodooboooobooooooooobooobooooooo

YO0OoO0O000000000000000000000000000000000000000000000000
0000000000000 00000U00O00000000D00 (e<O00000C0O0OO0DOUDOOOODOOO
gooooooooboooooooobooooooboO0ooooboboooooboboOoobooobooOoboOboboObOOooboDOboOooon
goboooooboooooooobooooboobooooooooooobooobobooboooobooboooDn

20



0000000000 Pr(ble) 0 0.6600000000000000000000000000
00D0200000000000322000000000000 Prble) 0000000000
00000000000000000Pr(e)=100000

000 Pr(cle,d) 00 000003230000000000000000000000000
00000008 00000000 0000000 (47260)000000 Pr(cla,b) 000
ooooo
000000000000000000000000000000000000000000
000000000000 0000000000000800000000000000000
00000000000 Case 100 80000000000000000000000Case20
Case I00000000000000000000000000000 Case40 Case 3000
0000000000000000000000000000000000000000000
0000000000000 OCase 6000000000

e Case IUDUIUDODODOOODOODOOOODODOOOODODOOOOODDOGBSD
oboobooooogrwsnoobooboboobobooeooboonooboobobsobooon
gobodboooobooboooboobooo

e Case 20 Case 1-0000O

e Case U0 ID0OO0OODODODOOODODDOOOOIODOOODOmMDOODOODOOOO
e Case 40 Case 3+0 000000 O0OODODOOODOOODODOO

e Case 50 Case4+0000000DOOODOO0O

e Case 60 Case 5+0 0000000000 DODOO0ODOOOODODOOODODOOOODOOOODO
gbobooboobboooooobod

e Case 7T0Case 6+0 00 0O000DOOOO0ODOOODOOOODOOOODOOOODOOOOD
gboboboboooboboUoH1obooooogooog

e Case 80 Case 7+0 0 000DODOOOOODODOO

gl1goobgosgobbobooboobobobbooboond SﬁDPr(c\a,b)DDDDDD
000000000000 Pr(e,b,e) 00000000O0OC0ODO

4 UU0O0oboooooooobood

gbobogooooobobgoooooboboboboooboboboboooboob
goooobooooooooooooboooob poboobob0obOO0obDOObOoOoDOODOO
oooooo4100b0b0obobobo

gbobogooooboobobgoobooobooboboboboobooboboboooooob
gbboobobouoooboooboboooboboobbooobooooboobooobobooobooboo
oooooooo42000b00b0b0obOon

21



S1  Pr(cla,b) Pr(a,b,c)

Case 1 4918 819 104 .00068
Case 2 1683 983 .036 .00023
Case 3 5038 968 107 .00070
Case4 6 871 365 145 .00096
Case 5 9374 185 198 .00130
Case 6 29 082 561 .615 .00404
Case 7 35 610 454 753 .00495
Case 8 42 962 590 .909 .00597

01 00bdb0dHbOoboboboboboboboo

ggbbooboboodobbuoobobuoobooobbooobboobbooobooobn
goog

41 00000O0OODODOOOppOOOOO

0000000000000 0oO 00000000000 OPr(a,b,c)0000O0O0O0ODO
booboooboboboobob23bodboobooobobobooboooboobonoobo
Pr(a,b,c) 000000000000 B0O0O0OO0OO0O0O0O0OOOODOOOOOOODOOOOO
gbooboogobodabod

goooooooooooooOobooOoooOooobo pOoOoOoO0OOObObOOobDbOOoDbDOoDbo
gobooobooobooobobooobbooobooobooobboobboooDboo
gboaoboboobuaaoo

oooboooOoooobOoOo0oO0obOoOoOoO0obDOooO0obDOooOobOooOoobooOoooDog
gbobooobooobooobooobboobboobobooobbooobboooboDboo
gbobogobooboobboobtboobbuooboobbodboobobooboo

o0bOoO0oOOo00OOO00O00bO00oDOo0oDOoOUDOOoO0bObOOobOOoOOoOoO0OMarshDO
Pre) 00000000000 DO0O0O0OO0O0OOODOOOOUOOOOOOOODDOOOOUDOO
gbobobooobbobobuoboboobooboobobobobobobobobobobo
gboboobboobooboooboooobbooobooooboooboboobboobboo
0000000O00DOo0DO0o0oOoOO0ooO0o0ooOO00oo00oDOOooD pOo0OOoO0ODOOODOO
gbooaoodg

gbooooobobbobooboobooboobooobobbobooooboboboooon
00000000000 000000000O00000U000L0O0UO0OU0OO0OO0nP(a,b,c)
0000000000000 0O0000O0O000OO0OD0O0OPr(e) 0000000 OOO0OOOD
0000000000000 00000000Pr(e,b,c)0000000O0O0OOOOOOODO

gbobogoooooobobgoooboobobobobooobooboboboooooooD
gbboobobuooobboobbuoobbooobooobboobooobbooboboo

22



00000000000000000000000210000000000000000000
00000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000 A00000000000000000000000
000000000000000000000000 400000000000000000
000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000
000000000000000000000000 A00000000000000000
0000000000000000004000000000000000000000000
00000000000000000A0000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
000000000000000000
000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
000000000000000000000000000000000000000
0000000000000000000000000000002000000000000
000 {(110,M),(120,F)} 00000000 {(120,M),(110,F)} 000000000000000
00000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
0000000000000000000000000%00000000000000000
0000000000000000000000000000000000000000000
0000000000000 0000000000000000000000000%® 0000
0000000000000000000000000000000000000000000

BQ0U000D000000000000000000000000000000000000000000000
gooboooooboooooboooooooooooooooooobbooobboobobooooboOoobboouoDoOoo

¥NOoO0000000000000000000000000000000000000000000000000
gooobooooooboooooooooooboooooooOobooooOoOobOoOooOoOooOoOoOoOobOOOOooOoOboOoooon
uobod3sguboooooodooobooooboboooobobooooooooboooooOoobbooobboOooobooOooon
oooo

23



ooboooooOoOooOo0oo00oDOOo0oDbDoUObObo ghOoooObOO0bOOO0OOOO0ODOODOo
boobobooboooooobooboboboboobobobobobooboobobobon
gbbodobbuooboboooobboobboooboooboboobooobboobboo
gboooobooo

gbooooobobooobogoooboooooboboooooboboooobobooooobon
gbboobbuooobooobbooobboobboooboooobbooobobooboboo
0000000000 Pr(e) 000000000 DODOOOO0DODOOOOODOOOODOOOOOD
000000Pr(e)00000000000000D00000O0DOD0OX 0000000000
0000000000 Pr(e) 0000000000000 O0OO0OOODOOOOODODODODODD
0 Pr(e)00000000O0DO0OO0DODOOODODOOODOOOODODOOOODOOO BOOOOOD
ood

000 Pr(e)000000000ODOO0OOOOO0ODOOOODOOOOOOOOOODOOOOD
000000000 o0O0o00o0ooDo0oooood Pr(e,b,e)00000O000O0ODOOOOODO
00000000000 Pr(e,b,e) 0000000000000 O0O0OCOOOOOOOOOOOO
00000000000000000000000 p(HOOODODODODODOpBOOOODOOODD
DDDDDDBDDDDDDDDDDDDDD

oooooooooooOoOoOoooooooOooooooOoooOoOooooO poooooooO
ugbbooboboooboboooboooboboooboooobobooobooooboboonooboo
goooobogn

4.2 0O0O0O00O0OOOO0O0O0bDOO—-0bo00bbobgao

gooboboobboobobooobuooobobooobboobbooobbooobbooobo
gbboobbuoooboooobbouoobbuooboboooboboobboobboobboo
gboooobooboobbooboobobon

gbz210b000booboooooboooboobooobooobooboooboooboobooboon
gbooobooboan

1. 00000000o0o0ogoo

2. 0000000 obooboobboobuoobbooboobobooboobooonoon

. 0boobooonoobooobooobboobooboboobooboobooobooboooonon
gboobobooboobbooboobbooboobo

l. 00obo0oboobooboooooooooooboooobooooooooogn

000000004100 0000000CCOOppO0OOODOOOOOOOOO
l1gboboobouogoooboobooboobobbobooboobobooboooobooobo

gboboobbooobooobbooobbooobooobobooobboobboooboo

gboooooooooooooooooooooooooo

30321 0000000000Pr(e)=10000000000000000000000000D00OO0O0O0O00
000000000000000 Pr(e)=1000000000000

24



gobobooobooobobbobooobboooboboobobooooboboobobooooboon
booboboobooooooboobooboboboobobobooboobobobobobobon
gbbooobboobbtooobbooobobobooboobooobobobooobooobboo
gboboooboobooobobobooobooobbooobbooboboooobooboooboboo
gbobooboobobooboooooobobobooboobobobobobooboobobobon
goooaoo

41000000000 b0b0b0oobooboLobobDboooDoobobOboobUoboDbO
gboobobooboooooboobobobooboobobobobobooobobOobobon
godg

4100000000 000000 00DOO0OO0OOOOODOODODOODOOODOOOD
goboooooogobooobooobooboobooobooooboooboobooobobooobooobo
goog
0000o00DO0o00O00O00O0d0OO0d0OO0OO0DOO0O0DO0ODODO0ODOO0OOOEBA
goboooobooboooboooboboobobooobboobooboooobooboobobo
ubobooboobobbobobobooooboooboboooboobooboboobobooono
000000000 0O0000000oO0o0o0o0oO0o0bOO0D0o0OOO0H23/3/2800000
gbooooooooooooooooon
goboboobobooobboooboooobobooboboobobooboobooobooooonoon
gobooobooobooobbuooobbooobooobboobboobboooboo
gbbodobbuooboooobooobbuoobobuooobboobbuoobboobboo
gbooooboobooooobon
gooobooboboooboboobobooboboobboooboboobobooon
gbbuoooboooboooobbooobbuooobbooobboobbuoobboobboo
gboboobobooooboboobbooobobooooboooboboobbooobooooobooo
gboboooboooboooboboobboooboobbooobooobboooboboo
gboobobooboobobooooobomobobooboobobooomoobobooboobooon
gbobooboboobobooooboboooboboobobooobooooboboooboobooboo
goboobgoobobbobooobuooboobobbooboobooboobuobobobobo
gooobooooooooboooboobobmobooboooooooooboboboboboooo
gbobooobuooboboooboooobboobbooobobooobooooboboonooboo
gbooobooboobbooboobbooboobbooboo
guoboboobobobooobobobbooobboobooobbobuooooboboooooboo
gbobobooboboobobooboboobobooooobooboboooboooooDo
obooooooooooooooooooooooobobobobooboboob
EBAOOOOOOOODOOOOOOOOO Pr(e,b,e) DOO0DODOOODODODOOOOOODOOO
O0000000000000000000000000000000Pr(a,b,e)D00000O0ODO
oboooooooooooooooooooooooooooboooooDg
gobboobboobbooobooobooobboobboooboooboboonon
oooooboboooooubbElstd0D0b0oboooooboobobobooooooboon
oboooooooooooooooooooooooooooboooooDg

25



5 ULoog

gogboboooboouooobbooobbuooobbooboboooboboobboooobon
gboboooboobooobboooboooboboooboobooobooboooooobooboooboboo
oboooooooooooooooooooooo

gbobobuooooooboboboboboboboboooooobaobooooooan
000000000000000000000000000000000OOOOOOO (2010)
ooooooooogoooobogoono

gbobooboobobobbob 1sbogbooooouooboobuooboooboboobn
gboogobobooboobboobooboobbooboobobooboon

Acknowledgements

gobobooobobooobboobobooboobogomaooosssbuuonooooooooonon
gbobooobooobooobooobbuooobooobooobboobboooDboo
gbooabooan

HEN

A 00000000 0000ODOH23/3/28000000
1. 00000

gobodgboboooboooboo
gobooboooboboobooo
gobooobooobobooobooo
gooboooboobooobooooo

(a
(b
(c

)
)
)
(d)
2. 0000000

() 00O0D0D0OO
(by 00ODOO0O0O0000000
(¢ 00D000000000000O0

3. 00o0obon

() 00O0D0DO0O0
(b) 0000000000000

4. 00000

5. DO OO0DOOO0OO0OO0OOO

26



6. 00000

() DO0OO0OO0ODO0DO0DOODOODOOOOOOO
(b DD ODODOOOOOOOOOOOO

7.000

() OODODDO0O0ODDOD0ODODDOOODOOO

(b 0000000000000 0O00OO00O0ODOOO0O0ODO0ODUOOOOOOOO
(¢ DOODODDODODOOOOOO

(d 00000 O0oooooo

(e) DOOODOODODOODOO

B 0O00ddooooood

gopboobooonob 0000000020000

1. 0gobooboobboobooboo

2. 000000000b000b0o0bO0obDbOOobOOoOoboOoboOobOooboOoboooobooooobo
gobooboobbooboooboobooon

e 0000000 000000000 J000;=1,2,...,JO00000000
goboobooooboooo

e 000 JOUODUODOULODUODUDUDUOODLUODOUDOUDODOUODLUODUDUODO
ggbbooobbooobbuooobbooobbooobbuooobbooan
gooon

. 0oboobooooboooboboboobobob

ei=12..,n000000:000000 00000000000 100000
00000 s=Y7,1(ff=4)0000

e 0000000 u:=3%",50000

e 000D0O0000OO sy :=(s1,82,...,8,) 0000

e 000000000 mOODOOmM<:i0000 s;,=00000

4. J0DOOoO0bOoOoobDbOoOobooobOooboo

e OO DOODOODOOODOODOOODOODLDOODLODLDOODOODLDOODDOOOOOn
gobooboobboobooboboooboobboobo

e J0I0OUDOUODUODUODO Pitman DO 00O OO0OOOOD0OOOODODODOODOO

27



— Pitman O00OO0OO0O0OO0OD0O0OO0O0O<La<1,d>-a0000000000O0

oon
g[u o] (1—a) [J 1] 1
p(817827"‘7 =n! 09[”] H ( 57 (12)

n
8n € Sy, = {8n 18 € No,i € {1,2,...,%},21'82' =n},

0000 =00 +a) - @+ wu—-1a),dM=00+1)---@+n-1)0000
e Pitman 000000 0000000000000 OOOO0OOOOOOOOOOO
Ou=>7" s,n=>.,is; 0000
() 0<a<1,§>—-a0000 Pitman 000000000 (12) 0000000

(b a<00000 (12)000=—-Ja000000O0 —a=~0000000000
oboobobobo

n

n!JIT(Jy) 'y+z 1
ceeySp) = —. 1
p(s1,82,...,8n) = T(Jy +n) H( ) 5! (13)

1=

Ub00~>00000sy=J—-w0000

e 000 (12)00(000)Pitman 00000000000 (13)0000000000
0000000000 AICO0000O000O00O0O0O00000000000000
000000000000000000

() DOOD0OO0DD0DA0D0000JO0OOOOO0OOOOODOOODDOOOOOOOO

(b) 00OUDOO0OO0OO Pitman 00000000000 O0DOOOOOOOOOOOOOO
goboobooobbooboobobooobooboon

e 00 Pitman D0 OO0 UOOOO0OODODODOODOODOODOODO
() DOOO0OOOOOO0OOOO

u—1 n—1 n i—1
0) = Zlog(@ +ia) — Zlog(@ +1i)+s1+ Zsi Zlog(j —a).
i=1 i=1 =2 j=1

(b 0O0O0O0DO0O0DOOOOODOOOOOODOO

u—1

3L049
Za—i-za_zﬁ—m 0,

n i—1

8La9 e 1
9+za_zsiz '—a:O‘

i— =17

@)Mm@DDDDDDDDDDDDDD(RDomMODDD)DDDDDDDD
ooo

28



(d)

(e)

(f)

0000000 (14),(15),(16) 00000000000000000000000
0oo000O

PL(a,0) &~ 1 = 1
a2 _; @+ ia)? *; @+0)2 (14)
2L(a,0) gﬁ i2 nooil g
- =) sy <0, (15)
da? (0 +ia)? = = (7 —a)?
0°L(a, 0) s, i
2000 Z; Gato2 <" (16)

goboobogbood

nuc — s1(n — 1)(2u + ¢) &= O(s1 —n) + (n—1)s;

2s1u + s1¢c — nc nu

6=

000 c=s1(s1—1)/se0000000000O00OODOOOOOOOODOODO
000000000 DODOODO0O0DOOO00O0DOOO0O00ODOOODOODODOOOODn
goboobooboooboooboo

o HUODLDOODLOOUODLDDOODLUODLDOODLOOLDOO

(a)

(b)

(©)

(d)

gbobobobobobo

n

E:ng7+z-+§:&§:bg7+J

=1 7=0

gooboooooon

n i—1

— 1
ZOJ’)/—I—Z—'_Z&ZW:O

i=1 j=0

gooooo

L(yOUOOOOOOOOOUOODOO (RO optimize() D0 0)0D00O0OOOO
goo

gooogooo

n i—1

DD eurae
J7+Z pc il 7+]

‘“Mf
L

goboobooobooboooboobbooobooboo
gbooooboboobooobobobobooboboooobobonooooono
gooooobobooooooboboooooboboooob Jooooo
ooobooooooooooobobbbOob0O00 Pitman 00O OOOODOOO
goognd

29



e U Pitman 000000 ODUODODOOOOOOD («=0)00000 Ewens OO
UO00D00EwensOODODOODOODODODOD

0 L (1\% 1
p(s1,82,...,5n) ZW!WH (j) Sl (17)
j=1 J

~ 000000000 Ewens0000000000 p0000Pitman 00000
goooo d,éPDDDDDD a>0000

éE > ép.

- 0000 Pitman OO0 000000000 O0O0DOOOODOOODOOODODOO
ooobooon

— EwensU0O00O00O000O0OO0OO0OO0O0ODOODOODOODOO
5. 00000000000000000000000 4, 00000
(a) OO0 Ptman 0000000000 OOOOOO &,éDDDD(lEﬁ)DDDDDDD

O+a)+a+1)--(

S i) ( (18)

(b 00 ODODO0OOOOOOOO0DO0DO0OOODODOOOOADOOO

(J= DA+ (T 1§ +2)- (=i +7—2)

Sy =n(J —1)4 (Jy+D(J3+2)---(Jy+n—1)

e JO0000OD0OO0ODODOOI0ODODLODLODOLODLODLOOLDODDOOLODLODOO

e J10EwensUUOODOOUOODOOODOOOPHMman 00000000 a=0000
ooobooon

e 12)000J0O00000DDDOOOOOR(1-1/J)" 10000

good

[1] Chaudhuri, K. and Mishra, N. (2006) When Random Sampling Preserves Privacy. sl Pro-
ceedings of the 26th Annual International Conference on Advances in Cryptology (CRYPTO
2006), 198-213, Springer, Berlin.

[2] Cleveland, L., McCaa,R., Ruggles, S. and Sobek, M. (2012). When Excessive Perturbation
Goes Wrong and Why ITPUMS-International Relies Instead on Sampling, Suppression, Swap-
ping, and Other Minimally Harmful Methods to Protect Privacy of Census Microdata. Privacy
in Statistical Databases, Domingo-Ferrer, J and Tinnirello, I. (Eds.). LNCS 7556, 179-187,
Springer-Verlag, Berlin Heidelberg.

30



[3] 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.

[4] Dalenius, T. (1986). Finding a needle in a haystack — or identifying anonymous census
records. Journal of Official Statistics, 2, 329-336.

[5] De Waal, A.G. and Willenborg, L.C.R.J. (1994) Minimizing the number of local suppressions

in a microdata set, Internal Report, Statistics Netherlands, 1-16.

[6] 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.), 111-133, Elsevier, Amsterdam.

[7] 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.

[8] 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.

[9] 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.

[10] 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.

[11] Fung, B.C.M., Wang, K., Fu, A.W.C and Yu, P.S. (2010) Introduction to Privacy-Preserving
Data Publishing, CRC Press, New York.

[12) ODOOO (2003) D000OO0OOOO0OOOOOOUOOOOO,O0000, 51, 297-319.

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

[14) ODOO0O (2010)00000000000O0O0DOO0OOOO,000000A0, 40, 23-45.

[15] 0000 (2012) 0000000000000 O0O0O0OODOO0DUOO—000O0O0O0OOOOO
googooboobooobooboobboob—0bO,0b0b00o0boon, 24, 1-14.

[16) DOO0DO0O0OO00O0O0O00OO0OO (2009) 000000000 DOOOOOOOO0—ODOOODOO
goooooooooooooooooo—-g,0o0boo0oboooboooooboooon, 11, 12-14.

31



[17]) 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.

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

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

200 DO0000000O0O0OO00OO0O0O(2011). 000000000 ODOOOOODODOOOOO
ob0230 302800000

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

22 0OOO (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] Willenborg, L.C.R.J., De Waal, A.G. and Keller, W.J. (1995) Some methodological issues
in statistical disclosure control, Internal Report, Statistics Netherlands, 1-13.

32



JSPS Grants-in-Aid for Creative Scientific Hmd'l

Estimating Daily Inflation Using Scanner Data:
A Progress Report

Kota Watanabe Tsutomu Watanabe
Meiji University University of Tokyo
& Univ of Tokyo

January 30, 2015



4.

5.

6.

Outline of the paper

Introduction
Data
Methodology
— Three-stage aggregation of price changes
— Comparison of the POS index with the consumer price index
Results
— Daily and monthly indexes
— Item-level inflation
Some additional experiments
— Core inflation
e Time series decomposition
* Trimmed mean estimators
— Chained Tornqvist index
Conclusion



UTokyo Daily Price Project

The Daily Index for the most recent period has been updated on 2014-02-24

Daily Index Monthly Index FAQ
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/Prices are collected every\
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 Updated every day with a
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available over the last 25
years. /

One week moving average: ‘ 0.11% ‘

Year-to-year inflation rate for 2014-02-21 |

downloadable. Free!
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How is the UTokyo Daily Price Index calculated?

The UTokyo Daily Price Index is a daily version of the Tornqvist index, which
is known as one of the superlative price indexes.

CPl Manual released by ILO: “Many different kinds of mathematical formulae have been
proposed over the past two centuries. While there may be no single formula that would be
preferred in all circumstances, most economists and compilers of CPls seem to be agreed
that, in principle, the index formula should belong to a small class of indices called
superlative indices.” (Consumer price index manual: Theory and practice, 2004, p.2)
Price relatives: The daily inflation rate is calculated as the weighted
geometric mean of price relatives across products, which are defined as the
price ratios between today (t) and some day in the past (t-dt). For example,

dt=365.

Weights: The weight for a product is given by the average of the sales
shares of the product today and the sales share of the same product on the
same day of the previous year.

Z Sit T Sit—dt Dit
Tt t—dt — hl EE—
| 2 Dit—dt
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Original data is provided by Nikkei Digital Media, Inc.

Year No. of retailers  No. of products  Sales amount (ven) No. of records
1988 29 88.207 24,967.387.,530 25,397,753
1989 45 118,459 38,848.140,951 39.967.625
1990 50 131,217 47.914.018,985 46.,449.145
1991 53 133,201 56,554.113.519 50,762.796
1992 62 135,862 67.325,003,923 56,069,411
1993 65 139,929 75,403.002,651 61,371,512
1994 103 157,148 115,779.158,308 91,670,103
1995 124 169,366 149.,242.076,718 119.894.820
1996 132 177,116 180,557,355,210 150,298,311
1997 150 194,522 205,874,958,531 171,939,036
2004 202 278.894 306,121,269.565 281,899,515
2005 187 287.680 328,939.,470.128 309.625.996
2006 189 305.223 334.615,509.093 323.381.091
2007 274 347,185 373,166,817.586 378,924,802
2008 261 367.064 407,677.569,675 412,336,053
2009 264 357.928 404,988.058.786 416,290,153
2010 259 358,282 395,223,198.995 415,348,828
2011 249 358.813 330,908,900.,263 403,645,269
2012 261 356.587 399.628.,611.703 445,046,118




Sales price and quantity sold for a particular product at a particular retailer
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http://datazoo.jp/tv/%E5%A0%B1%E9%81%93%E3%82%B9%E3%83%86%E3%83%BC%E3%82%B7%E3%83%A7%E3%83%B3/808904
http://datazoo.jp/tv/%E5%A0%B1%E9%81%93%E3%82%B9%E3%83%86%E3%83%BC%E3%82%B7%E3%83%A7%E3%83%B3/808904
http://datazoo.jp/tv/%E5%A0%B1%E9%81%93%E3%82%B9%E3%83%86%E3%83%BC%E3%82%B7%E3%83%A7%E3%83%B3/808904
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AT AT HE DM : Financial Times “Why Shinzo Abe could
nix tax hike two” (November 16, 2014)
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B ¥ 4th £t : PriceStats

Figure 1: Running out of steam

Japan PriceStats Index
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M PREMISE
. Premise data corp

® Business: Provider of a platform that offers real-time macroeconomic data for a streaming global economy.
= Service
— Business for financial services
o Real time inflation tracking
o Street level activity gauge
o Local demand indicators
— Business for Government, brand and Telecoms
®* Founded 2012 January
* Employee: 21
® Financing
— 1St round in Aug 2012
o Andreesen Horowits
o Google Ventures
o Harrison Metal Capital
o New Venture Capital
— 2" round in Mar 2014 ($11M)
o All 15t round investors
o Bowery capital
o The social capital platform
®= Management
— David Soloff: CEO, Metamarkets Group; Director, Information Products, Rapt
— Joseph Reisinger: CTO, Fellow, Google; Chief Scientist, Metamarkets; Researcher, IBM
— Chamath Palihapitiya: Institutional investor, the social capital platform

Food 5uru|il::.- Brazil
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Use of scanner data by national statistical agencies

Statistics Netherland

Swiss Federal Statistical Office
Statistics Sweden

Australian Bureau of Statistics
Statistics Austria

Statistics Denmark

Statistics Iceland

STATEC, Luxembourg

Statistics New Zealand

Federal Statistical Office, Germany
Hungarian Central Statistical Office
Central Bureau of Statistics, Israel
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UTokyo Index vs. CPI for 1989-1995
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3/11/2011 East Japan Earthquake

40% ! 4%
——1 week moving average of daily sales growth [Left]
——1 week moving average of daily inflation [Right]
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Competing Inflation Measures
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