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ORIV, IREE, MERIZRT HEIE, fSERLH - THE., EM - T, HE &
WMV AETE BT, B, . BE. 2RI S AUEMEY R . R RIS 5,
4 PRI~ A 2 VT ¢ RS NMERIE & 270 Sdv, ZRIBEILBURBIEKR T 2 Dl 4 il
WA Th b, EUBSESPCEEAEHEFEZOKLEO T, 45 TOMHEMMER P ESIED T,
5) MHI~A VT 40 DAMEZRIEE N T, FICRWVEFND AR L 20D BT,
[LGBT D A4 L6 Em T 5 AFEEE Ot Crlfifb+ 52 &1F. o x2% 0 Al
LOORMERNETH D, B A @A, RG-SR A TR MM
HiBlCB T A HEHREUNET S Z & 1X. LGBT O A4 NEE T 5 ARG B 2 iRk 2 o
TOHEDICHETH D, |1 HALMSEHEF2S TG 2 N0 A O LM | 2 9k,
WMEFNE, —EHRGHOP CHREEDA OBV ATOREFHRLIELEZ D,

2. SOGI HICEFT A A0V HRICEZIMY LIFREB

D2 TR, OMRXS (B 3@ . &L OF K - Btk (RPEECE FixH) B,
)L UV A TR & EhiL, 2000 18, KR 2010 FER 05, WA 2 K-2011 IR Sy
=21 ke, N AX 2017 S L, NI UAY = H—, A=A T U T-2016 4FME
X321 FFERE D . GRE-2010 AR, W20204E 7 7 R T, #EH (S: =m F4E
#—2022, E-W THfi) &UF % THRKD, GREMEXIGRIEY, VA T A 5%,
UN (2015, 174) -2020 7 v > Rmi) : X yimekdE L, EU- (2015 4F) -PEXSr, RS
Rimigd V., WLk, USA- [#F7EI1Z/F ] 2016, UNECE-2019. OECD-2019,

3. SOGIIEEB—AFHEAVTISUR-HI—)LATH 2021 EE2HR— (LRIMIIBHFIER)
3.1 AF+AF 1) 5FEm, 2145 A 11 HEE, BE (75%. 17/H+) EEZEQ25%. 58 M

! OECD(2019) Society at a Glance 2019 OECD SOCIAL INDICATORS-A Spotlight on LGBT people,p.109

2 RN #E - AR HFICH T S LGBT OEFRES RIS (2017) TS MHH~A4 2 V74 O
FREZ D L C— M5 - BFH - %2 h.0ic—1] p.8

S DOFER—(2020.10) T H 2 (Gender Identity) ® %2 Wi TSR (Sexual Orientation) %5 D ffEFHA
HICLZHMEICHATZ2HE2FHFEZ (1) - UNECE oEFEZMEHIC LT~ [V = v X —#EHAR S &

NL] No.50, @O% 2 %t L 72@(2020.1) [ v % 2 T oM HZE M HZE (Gender Identity) & 2 W 1 TERYIE
il (Sexual Orientation) ICBId 2 B ~D M Y #l& —UNECE #5 & THE DR A M| TEUF#E
WFgefk< NL] No.43, ® (2021.1) [HA2#FZ Q) #HetHE~otkmfEm - ¥ = v x—H#E (SOGI)
BB A - SERERDEEMY —F v 77 r— 7 o0& OMA %MWL T [GSSNL] .51,



+ )@ F’E_jji N 80%01’1“1’16 %?3_]:0 (1) Hj éE 2 What was this person’s sex at birth?

< N .. Sex refers to sex assigned at birth.
BEDOME, G)BFED Y = & — | % (iii) 5

Flliﬁ 2-3 @@%\%Iﬁ E ‘@gﬁ:ﬁ\ (IV);(‘{I‘%QE O Female

i L. (MGLORKIGRDLE B Ry e

AL (VFEAEEMEREL Rater o gender wich iy ba el o ne asegned bt ey b ks o whet s ndoted on gl
DO : TE WS (Statistics O nee

Canada fit), ©@EEH - BLAIG) MHAE

IRFDPE 2% 5 YU FH ORFE, A
RLOMETH D, (i) HZOBIROATLA, BIRER L THOREADRD D, + -
3.2 AV YR -DI—)LX 1DI0FFmE, 21 43 A 21 HEAE, D online,75%H£F,
s 14 B A 51 R, OHEAEREOME, (i)16 L Eloxt L, Gi)BAED MR, (iv)Y =
A=A, (v) HAEROMEE SOGI Z X HIIETArHE, (vi)SO & GIIEEfE 2 HH, (vi))SO T
FEGRPL, (vii))GLILH LA, (ix)SOGI L AIZ LR,

2) OBFE:: TREWE—H4 ©O@%3% - #] 26 which of the following best describes your

sexual orientation?

Or please specify this person’s gender:

()16 BTG ORI, (i0)3 (XEIEIRE], % 3 T avestion is voluntary
Eﬁ a‘j' 77 26+27 @iﬁ&fé—"‘o ﬁﬁ]‘jﬁ‘ r zb Z(IE@‘%@: 7"@& Straight/Heterosexual
N - G r L bian

B 22N 2 (iii)26 - 27 DEEITE AT S, o
2 O)% ﬁ%lj 753‘32@8 El/‘j &: fi 6 ﬁﬁ‘é/l‘io Other sexual orientation, write in

3 What is your sex?

< A question about gender identity will follow if you are 27 s the gender you identify with the same as

aged 16 or over your sex registered at birth?
w2 This guestion is voluntary
| Female
Yos
] Male

No, write in gender identity

3.3 HEANEFK 1) V¥ [H5~7=
WEE Lo A= N F—B, [AEESEb 0V, 2) A5 K- v=—1 X MH
6. AR 4T, EEE LD/ A— bF—, f5 THTF : BN FE =-EEEO 4], [3)
USA : 2010 - 20 - H AT, HADOHET 15, &) OH %k, HEERT I Fix,
BYEDFIMED, EWFEIET - B, BTORT « 8] ORI B -E LS5 L BT

lo

4. YR -NEIFEETO SOGI BRIBEE AL LHEMEL S EOBR N RE
DttaiEn c OYFE ., SEHEHE - EFEFFOIEE - Bin, @54 1EE> (LGBT M
JEHEME DVERY - I EERYIEYE) | QBT - B2 - BIRIRFE OB, @R - EROE RO ZAl,
2) MEHZI T 2 M8 OFFHI BT 2 EHEE - ENEEOFE, AESME ORE, HFE -
BB DORIE, @7 74 NV —DRGE, @QHFE - R E (EEEZEZEHT) O,
@O EHEL - FEEEEORBL (7 A M), @K@, ©k 22K Bk - - -
)FeFt I EH TO Y OGRS - O LFE 2020 FFE YR - T RTRICH T4 - [EH,
TORMFEM & AER (EZE, BEE, BRA, BV 22K~ E £3HEREOM
g - FIHEENE) OfMli, @F oMot A TORE, @k v ALUSADAKFF T
SOGI ERIDMHH LfEHR, @HAA « RO AE - A 2O < Dima s - - -



NHRETIIOOT—2ORFEREEICE T HRLUT —2ER DA REM

mEs B (LIERYT — X %A = AF)

1. LI

ANHIFEEH 7 v 7 —ZIZB LTk, 2007 KO 2018 FFD 2 FEDOFFHEDWIEIZ LD |
ANBIFEEEO ZRFIRICET 2HER LR SN D7 &, 2 ORI RICET 2 BRE O MR K
LBNLTETWD, Flo, MWFEI I 7 a7 =MoL Y —V 7 ARHFELINL R E, B
FHBEORFA B HEA TE TS (FE - HE (2020). & (2020)), DO X H I, ARIH
7 u s —2oMR-BEMAOIFERK HILTWDER, 20— @O HHEED =D,
NHFRII 70T —ZIZH LATHLL I DOHEM., bH0WEI 7 e r—4FHEHEE
L7e7 v 77 57 A NHORLNRI 70T — X2 ORBEHEIZONTHIEHIL TS (11
0 (2019), 29 LEHEH - 7u /747 A MOV a— REMOT—X & LT, 564
[#Ci%. Synthetic Data (HT — %) &MEEN D 5N 7R T — % OAERIFIEIZBE 3 2 58
PITHONTWD,

272U, AETIEH, AWHFH I 7 e s —2ho b E#EMICLa— REMfOT — X %
TERL « 292 LW o FRUZ, BATORHIE L, 8o Tniwn, 295 LEEEEE £
> Synthetic Data D& % 5 % K12 AR EFHRLERET Ve EOHEERE R e &% |
T —Z OMEMEICEE L7z ECERNCART 22 LIk, 22hbREUMRI 7 eT—
HEAERLT B IFIEICBE L COMT - et EiT o 72,

2. Synthetic Data D& 2 FIZEDIKBELT/OT—2D/ERK

EANETIL, SyntheticData (G T — %) EFEEN D ET AR —ZADEUW T — X 1E
GBI BET 2 AR E 3 A TUv D, Synthetic Data &1, #RAx Rt EOTICAIHEND Z &
ZRELT, TOT — X DR OkRA L CTE LRV RFF L TIERR S A LHY -
SRy a— FBEMOT—2Th, —K~DOXH - FIHEHMELTL LD TH D,
Synthetic Data D {ERK « 212 KV | JEDOT — X DR OMEMNEZ MR L7- LT, HHE - @A -
BEEOLa— FEMOL L TT —F 2T 52 LN ERY, I 77 —%DF|
MAAET H5F X, Synthetic Data Z JHWNT, 70277 ADFA% - 7 A M, FEEOI 7 m
T2 OFHERE LGN FIEORF 2 EEZITHOZENTEL LT D (- 188

(2020), #&3id (2019)), Synthetic Data (X, —#iD L =z— N« 282 N TR RHEI S &, &
ANCHEE L-ERRET AP Yy NETAEZHWTERET — 42 28 ESE 5 HIETHY

(Templ (2017)) . Z= 58] D BfR 2 PR L 727 — Synthetic Data®DA1 A—>

2 DIERRE & 72 D b ATHIC
SemEe o =3 e RM T

64 E TTIXBEIZ, Synthetic Data D& 2 51T L : b La-k
EONWTHERSNIERBUNRI 7T =420 il ! xmiE Ynot observed ! |
AN ITHONTH Y (Alfonsetal. (2011)), F ;“é |
Bio> X 7 7 — & /5 Synthetic Data % {EfK ;’t& Ysyntheric €
THEHO R DSy r—YbH% - REESH X | :_I
T % (Templ et al.(2017), Nowok et al. (2016)) , BUE Y, poorved }:E:T"}b
FE L. SO, 20 mT e s 0 B T



Wb a— RRBEAOT =2 Z{Fld 572, BUTORE L, RO RN HFETHL, £2
THIEIZGDLE B TREN I 78T — X 2ERT 2100 TRBNLE LIRS,

THIZBE LT, MNATEBOE AR X —TlE, DT — X OFFOMENMICEE L7 E
T, TRHBREFRZFEANICAR L, ZOHEFHRZRICZERERELEZAMT 52 LI
L0, BUMRI 7T =X BERT D HEICOWTHEEZIToTEY ., 2O FETIER
ENRUN R T =2 MRS, Z2<oa—FCRHES R TS (LA - g - Bl

(2013)),

AT, EFEo X D PR e BFHR 2 ER T % J715 % Synthetic Data D ERLIZ G ]
L. FANCER LERFIR LBURET VO RZ KIS, ET VEMOTERUT — & Z1E
T HHFEIZOWTHN - BmFE1TH, 2D XL 5T, Synthetic Data D& x FIZHES x| Bk
DFEEIZE DRI TIRDOT —Z DMIELREF LTERLUN R I 7 v 7 — 2 2B T 2 ik
DOWFFEFEFNL, FARTZR Y TIEFE LR,

3. EF—4% AU I Synthetic Data fE K D #& 5t

AR D 2 FiTin > T, 75— Z M T, Synthetic Data Z 1ERLT 5 J7EIC DU THEET
T 5, FANC EOREOEFRLEIFET LV (BEEFET V., 2H-ZHr Yy NET L,
IEF e Yy hET IV, BREOSMICEAT 2 BN ER L) O RELARTLIX. T
DT —Z OFFOMEEZ AR RIR Y REF LA M REUT — % ZERTE 200250 TIE,
%< DRITHBMALIE L 250, ZORBICOVTH, KRYRICRTZE L Lz,

25 3k

[1] =% (2020). ABIFEEE 7 v 7 — 2 OFEARD & B - 248 L ORI O fLA
nG, AR T18), 49, AAKEEHHS

2] EEEh, fEEREE (2020) TAMHG X 7 o7 — X %255 < Synthetic Data D {ERK &
Wor T DA ). TESTRELAJL, 321, 19-24, #EFHEBRMIEHIE L > 7 —

[3] FIEEXRAS (2019). AMFEIZISIT 5 synthetic data( N L7 — Z)DIERKIZ DWW T,
ESTRELA, 308, 32-35, #tati&#arsepiset & —

[4] W AsE= (2019) . SIE Sz #iatiE & A O BUR &3R8, 5K H =% T2
RHESR - T ORIER & REL, R R HRRGER

[5] Wr=E=, g, ik (2013) HEMBEEI 7 07— 2 OfEK—FRL 16 F4
[ e RRe A 2 B & L CT—, #eatsE. 2013, No. 104, pp.1-15

[6] Nowok, B., Raab, G. M., & Dibben, C. (2016). synthpop: Bespoke creation of synthetic data in
R. J Stat Softw, 74(11), 1-26.

[7] Alfons, A., Kraft, S., Templ, M., Filzmoser, P. (2011). Simulation of close-to-reality population
data for household surveys with application to EU-SILC. Statistical Methods & Applications, 20(3),
383-407.

[8] Templ, M., Meindl, B., Kowarik, A., & Dupriez, O. (2017). Simulation of synthetic complex
data: The R package simPop. Journal of Statistical Software, 79(10), 1-38.

[9] Templ, M. (2017). Statistical disclosure control for microdata, Springer International Publishing.
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RET—2ZERALEEHBEDREROBEREDOHEIZONT

I = GBERR)

ETBI

(é;%%@m?a%zi BAENCBT LM BB M AI/ 0 N~ 70O # 2 b A 2 5720
DOIHBIEIEDERZ THY | B RKE F OV 522 LB FE A AZ —RLI1], 2017 FITFRAL
L7 T B B n) FE AU 28 Wil 2= 1 2381 Difiam &8 CL SRR 30 4R (2018 4F) 1 H 53 DfE b A
BB,

— 5 HERB IR L OO, BT —2E AW i B AR R E LT E S
TBAL, AWIFER O BNBIER LT AR H AR THIEERRHC, 1H & B 45 20 58 1
FROVSLAO T, () $iter 2 —OW %% T RET —2OFIE I 7= 5t 4 i
HTE[2,3,4],

2. MYH B B R O RO U E T 7o B

BIH BB AR (LT, TCTI ~2m ) RS, ) 1E, WS ENCI T D 2R o1 B S H e 48
(GDP #e it O F FH A& 1H B SHINTH YY) OHERB 2 HEN T 2455 C°h D,

CTI =7nld, Fat ki X HZ2 B AR E U IR ZE [ = 7 /L S R A EIR 5
VICEDHERFL TR0, BIAZEITIL, A ORI AT g7 2 B O ARIFEFH 2 FH L Tnd,
ZDIHLEODDORFHIREDO B 4 AIZARINDT-O A OHEF O BRI i HT A O B3
ATET, BEHHOEH A OMEIL, FRFIIETLVERANT, BHDOMN VR E O A7 MIED
ERAHEEIT > TCUND, TDTD, Fllaa vV AO AT IS B T8 [[ O L5728 K g A8 8
%, CTI ~27u® g A OfE RIS IZHIAT ZENTET | ZHUTL- THE A OfE R B KIRIC
BESNDENWSTCREN DD, I TIAVETIT, e H OfE AR H TERWHEEH D E T OfE
. BE O URICEDIE R 5E Tkl Eﬁﬁi%b%%ﬁa‘ézé%%%@f—&fm %:%IJFHLT

7T DB A D TET2[4], ZAUTKY, L O RIEREEZ , — ERE . FRICIATLZE
MATREL7RD | ZBE A KR E VI USRI 5 H Of5 R OWE % %ﬁd\éﬂiéxﬁ%ﬁ%é_aﬁﬁﬁ
RCE(FHEBH], ),

(20155E=100)

106

00 D-o—o—c—O—OWA

94

—— AFIEH 4B) %= AREHR A X
—— EHEHEE (4B) o HEEHEE (A) s
88
M @M @ @mM @O @@ I @O @@ @I @M @ @ @O @@ OD O @D oI
20194 2020
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3. A& DHGH

TRETORFICEY, CTI ~/ROfERIC—EOWHDOHES RONTZ LD, EFRORF
W RICH SRR R L, SRR 2175 T E Th s, Eim, Z0Tolc, RHAEHEN
BT DT — 2L EMICAT TEDINC, B ELOHHEORIL L ST BHLL L T Th S,

2 3k

(1] #EE 2017, NEMMEDH LRI H B BLEREOTEY H I T2 S ms # 1 0n
., MRBAE BEE R CERL 29 4£3H 22 A).

(2] HBEQOLT), THE BB RS | O, RBEWEE R CFk294E7H 28 H).

(3] #F FE=. &I M 2 S, U A HEQ2019), NEFE B ML (CTD OAER~D
REET — 215 AICB 3285 BEREH 25 63 1] (2019 42 8) 2 [EAF 5 KW
ZEH p.73.

(4] #3F & (2020), HE B MFEE (CTD OHEFHEE ROSGE TR 58,1, 2020 4 EEHEE
B 2l A R R 5 5 L p.66.
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EEM-EXRRDII/OTRIETIERLEE ES i
Bl B GRESEFFR) . O M (R

1. [XL®HIC

bREOAMRKRHCB W T, BUE7THEO MY - ADROKFHHEDOES T — 4 MM E
A s REES TV D, RIS LT, FEF - REROMIAEICHT IESLT —F OfF
B, BUR TIXFEBR L T, AN OFEERE R O T, Eurostat oA # U 7 # &t
. RA G R, FERT - REROEBELALI 7 aT — X OEREIT> TE M,
OV TAEREMNIIR O TS, Fio, IEFETIIMEET —F OFERITA A4 R
ARVE—F7 7 E2ACY 7 FLTWDHMICH D (FHE(2018)), LinLignn, F
A« REZROEANI 7 a7 —X X, FINHRIZE T ThGFHAEFT~D=—XHbRKENT
EMBEZOND, Fo, TARKE ORI T 2 AR5 (2018 FRIEIRE) T
X, BeMEEARGHEDES T — & ORMEAREENEHR SN2 &b, BeliER
AFFAEICET L T —F OIERICM T @ mB R Sh>2oH 5, 202 &b,
FEP - REROEAMI /0T — X ~OHFITORETHLHFET L LI ICEbR b,

Z ZTARBE TR, bOEICHEIT DR LT - m%+®ﬁ#ﬁ§f%éfﬁ%ﬁ
YH R —iEE A (MUT, RREE VTR End,)) 2, BEALIZ T —XOfE
FCRTREME & a3 5, ARSI, B - B (2021) b i, BRFEVVROEET —
e MnT, BEEOFEFEL RRIT, Mk, PEZE, %%%ﬁﬁ\ﬁﬁéﬁﬁ\ﬁi
(WA)Aﬁk%otF¥ﬁTi B9 2 RKRARBIEMEZ HWT, ELARE O FT6E
PEDET 21T 9. S BICARE TIE, Bl G565k, R EHE RS, EREBEGEH. A
%Eﬁ%%@%ﬁ@%\&%%%kmok%ﬁ¥ﬂﬁéﬁﬁﬁﬁ%@i@ﬁ%kLRL
T, FEFT - REROI 7 v T — 2T D EACHIE O FHINED E &R Z1T 9 .

2. BEM-EROIIVOTRICHTIERILEBEDENMEICET AT M A EZDOME
RO D TE T, FEF - REROI I BT —XIZHT LEL{LIEEOH
PRI 25 FEOMEIIU T O LB Th 5,

BN, A XY T O%ITHER (Ichim (2007)) °FA Y OYHITHEF] (Brandt et al.
(2008) ) TEM SN TWVDOHEF - REROIZ n T — X DOEAMTFIEICER LY T
BT, EAMEI 7 e T — 2 OIFRGEEZ R T 5 ETRET NS R AW T 5, 2T
POREOREE P ADEET — & &35 %Ei@%@mﬁ%%txk77A\£%
@ﬁﬂﬁﬁﬁ%%%%®7¥%ﬂ%@%%ﬂ%uﬂ%ﬂW??éo%@iﬂitﬂ%&kﬂ%@ﬁ
HHETRICHNOND Y a—F 4 7D KD RIEBETFIEL T TR, EITENT
FRbENTWLI 7 a7 7Y —va VEORIMFIEOMEA fREEL BT 5., &b
2. Va—TFT 4 v T ORENBRRLIZFEOEAI 7 nT — X 2 X%IC, BREEL ED
BHEOZNERICR LT, MEESCAHHME, 202 ICEE LI E&N2FMm (F
EML (2014) ) ZATWV, ZTORREZAHIT D5, ZNHDOFERICESNT, MEHEB~D
HHZRFT 2% 610, MEESCHHAMEOR O ML — 47 OBFEO b & T, FFE TR
FEMEOKEEIZB N T, HHWICEHEZEDL2 0 TEL T -4y VBT L
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ERBE2ZONDZ EEIRRD,

ZOEDBREATHRICES S EEN TG T, RIFRICBWNTX, BT
ADGATRISCEFHEE ORI FIEEBE LN D, SORHIEIEINEIToT-, B4
R aT— X OEKRIZHT- > TIX, R U X2 (disclosure risk) WFHRAIICE W FE
FTORMEEZIET L2 ENEETH DL, REL VT RAOEET —Z DG4E, Hilik, ¥,
WEEFRBL, BAREMMRIZT TR, B E (IA) &%, HIHERE, Bk 565, K
MOEHE S . FRTEE AR, AREEEEF RS, RERBEE Voo B ¥ —4&
BLoaeErdsd, £Z T, ASHTIE. 2O Z2RENICEBE LIEEETOHTZY D
X RgER ) A7 ORESE TVRTE] G LTERL, FEIRE VR EDOESWE
EBOEGERRT H 2 L THIR - BT ERB T, ROWHKENL, BRiFEEV AT
ZHEORBIEEBGFAET D0, i - ADROFA L T, BHEMOMEBEMEORTA &
WEELRDARENRRBEIND,

BB, RFEE P ATIR, AREEEEFSRBUE S SCRERE L Vo 7o —H O @ M #E
X, BET A EEOREEENDOEHINTEY, BALIZHT- > TUIEN L OBKRED
ZETHVLENRD S, Hl2I1E. BRELCFAORMIERORA . Bk EAEHIT 5%
REMREAS . BIke X IIRE TEF 9%, BREFENROBEBREEZRFF L LT, Eok
INCEALZIT O DR E D, ZO XD WRICx T 2 EA L E X, BT - ¥
ROMETMAETZT T A - AAROFFFHAEICES N TS, FEMARNRIEH Otz
BT 27D OEAICOFRMICRY 2D END, A% ILRIMFANKRDOLND,

3. BEEHRADI/OATAREAVERLBEDAREMEIZDONT

KA TIX, BBV R 2/ BRI LI EACIE O A 2RI T 2 EIEF R O UR %
L, FEF - BEROI I T =X EXNRIC LG OEALOREEIZ OV T B
WD GEMIZOWTIE, BREY HICELESTOBREA NN SREEZITI)

2 3Lk

Brandt, M., Lenz, R. and Rosemann, M. (2008) Anonymisation of Panel Enterprise
Microdata - Survey of a German Project, in Privacy in Statistical Databases,
LNCS 5262 (Domingo-Ferrer et al. eds.), 139-151, Springer, Berlin

Ichim, D. (2007) Microdata Anonymisation of the Community Innovation Survey
Data: A Density Based Clustering Approach for Risk Assessment. Dokumenti
Istat 2

FHRERAT, AHER, &S IERE (2014), X7 e75r—2CB i 2EACEIEOREH
AIREMEDRRGE] , WEBEMAHITRAHMERT [#EHTFEsEE] , 25 71 %5, pp. 83-124.

R (2018) TARIHEEF I 7 v 7 — X OFIEMRIC BT 2 EAFEEOH Y I7Izo0n
T TAABEEFRE] 54T 8H 2%, T1~101 H

R - BEES IR (2021) TREECHZADI 7 v 7 —2 % 0 cEAFIEOREH AT
REPEICBE 9 % FERENFZE ] MBERETIIZEAHERT [V Y —F _X— =] H 49 5, 1~
61 H
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ANEZSTUREFT—HIEFTHRBNED K ANIE
G E (RIRR)

L L®IZ

NIRRT T D RAME OB FiE L LT, R AVE (ratio imputation) 728 X
<SHWHND (&, 2017). L L, BET —ZIFAICEBEL, M2 Bl L%
VN, RAFSELE, LEHEE & (ratio estimator) (X V) IAZ (trimming) & 7 v 7 O #EfE (Cook’s
distance) #JISHT 5 2 & T, Hi-rufdtbHiERE (TC-ratio estimator) Z&FEL, &
EIERZATONNEICK L THEEREERAEZRET D, ¥YIab—vary—4
RELT —FREETHOTRAEEREZHRET 5.

1. HHEERE

BEMEFT NV Ey, =Bxi+ LT 5. 22T, yIITOM% L RN —5 L8 SN
TOARWRERRERTHY, qiEmRCBR S HERE L, g3/ 0 T, HiK
szizf@rt%ﬁﬁj\%ﬁalﬁé5§/g&%IE&¢5. S ENDERTHD. DEV, FFME, UA
mLOENFET NV (JRAZELENFET V) ThHD (Eisenhauer 2003; de Waal et al. 2011,
p.245) . Takahashi etal. (2017) I X % &, R — DB OREETg 1L, ME /N " FiE (WLS)
LT, W BOEAEEy, = &/x \CEBTE S, 22T, y~N0,6)Th 5. xFiFx®
B2 DT, xSRI T BE, &/x OMBER L rIcR 2721 TR, g/xiONEY
EHTHD. LEnoT, R (1) 0o TRE—HHICHIETE 5. 2ads, AT,
MEzWMHHAITI=1,..,nTHY, nIEAY A XE2RTEDLTDH (ARMICENTZSLE
EER<). Fio, HooWmoBEEHy IR (2) ThD. £=050L &, Byidst (3) 0F
Y O e K B HEE e Bragio T Y, ZHULICHEE R E LTHMBATHE Y (Royall 1970,
p.380; Cochran 1977, p.150), & ®DFk7e, 13X (4) TH 5.

5 2 x‘l_zgyi Vi — ﬁWLSxi
Bwis = —5a=5 (1 Vi=—=¢ (2)
inZ(l &) x;
B . =in1_2xo'SYi =Zyi =2yi/n=)__’ (3) e s ZYi_ﬁratioxi (4)
ratio Z xiz(l_o_s) Z x; Z xi/n 7 7,0 \/x—l

2. 7 v 7 Ol E leHEE & ITHER

L E R v 7 OWBEZIRET 2120, L HEHIZ, HDErBANER W0 K5I,
K (3) ChanzHETSH. 2FHIL, X 4) OEBY, WHEETEDOKEe, ZilH T 5.
3FEHIL, X (B) OBV, 2Fa—FT v MEEEEZHETS. 22T, X (6) OB
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TIiX, Quetelet (1870) IZHE R %Y T, Galton IZ5 2 B LRFT 5,

Quetelet (1870) @ Fif T Quetelet [TKD L 9 IZIBRXTW5, TZOWED BHEIIL, MK
BT 2R b EELRMEEZHOICTEZETHD, T ITIFAMICET 2 ERZH L
PEFT AL L EENT NS, THILEE, AR, AROBEESHE BT 53S0
BRI RO R EZ N T HZ L2 h7e A ) (BFEAITHREHE) ] (Quetelet (1871), p.1),

Z ORI HOESEZICEET 57251, Quetete D AMKHIE 1L, %12 Galton 2RI L
B ARG IR O EH-A FICh T BEZX BN D, T 2 T Quetelet (1871)
D NERNE S 75 Galton DBESMIFEIT ED L 5 2RI THRA S N7z D7 (F 72 iFfkA e )
STeDD) HMEEEL, BLHFRZERR O FIENBEIIE LU0 BESh, BERREHT & L CTHvE
ERINTWoEEREEO —HmEH L T,

RBMAEFTHIE, Galton [ZIHED A F U AFPHF OO X5 RMEENS, FHESMH
i, 2D WIESHCIEERZE L W ol ZOFIRICHFAOHBES, ARKICEASNTZDIT
MEFFICB W T TR, DEFEPCANBHEBEEFICB W T Th o 72 (B (1918), [ (1914)
M), AL b A XU AKIEMFAFZORELHFRE ZOSDPLLRAETHZ ENTE X
I, RFETHE2OMEE BT 2 ERARL Z2ICH Y, RERBOFFIT#H TZ 0MAIC
DONTHELLTNET,

& 3k

Galton, F. (1908) , Memory of My Life, Methuen.

HEITE (1918) THIEEMBAOHITE] LELEREE.,

REER (1914) [EEEAE] RO E

Quetelet, A. (1870) , Anthropométrie ou mesure des différentes facultés de I’homme, Bruxelles.

Quetelet, A. (1835) , Sur 1’ homme et le développement de ses facultés, ou essai de physique sociale,
2 tom, Paris. FEE - AFIUER (1939-1940), TAMIZEEW Tl (1 - F8) SHEE,

Stigler, S. M. (1986) , The History of Statistics: The Measurement Uncertainty before 1900, The
Belknap Press of Harvard University Press.

ERE—BE (2019) [77 Rv7 « & b L—Oftdtam ), SHE%RE [ARREHE & — T OFE
MERE] 243~270 H,

EREEE (1999) TSR L A U ALEKEGHE — I RURBER R AL — ), RE - &7 -
LR THERE & weatBlam O +E R dbiibE RERETITS,
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HE#HELA=DOAOHER

BEURTE S ORAE - BIRSGH)
1. [ZC®HI

TANEE (BrvaRX) OSBERIFIEIVmEREZT LML AELRSFT—2R6T
BN T DR C O THICARZITR THEERS NDOERZEE L TRIEOMERE & L
UTHEDRR L HIM L ZHNIEAL T L LT IREFOER] HFHEOOLAZLEE
o) LA RITE OMBESICAE 2B Uic (THEEHERS] 58 32 % TRSMWmE ). p.151,
iR 17 45 4 A1) .

CONEIT 188416 17 O b DT, EIZWIG 12 4, 1879 4RI I 2E[E BLAE A JIFH 23 5
SN THLR2NZATHLIN, TEANOBC S ABRARE RN 2 L2 WiE-> T
%, LirL, 20L& RREBIIESFHEENESZE -2 1902, iR 35 FEHIZB W TS
ZTNFERDRS>TND LTV ARY, ZOHFRITITAAROREFARDEEL L Tz GEE
D EESH R SR 2 RE T 2 ET R A2 (EBRRE RS ORI ) ORI 6 5,

Z 2T, FEBFHAZO NAFREHIET 230#E, & <ICAB®BCHRICET 5k E R
TL. TOREEZZE LIV,

ANEDOWRFHEDOLIOBFITELHETE TEL T, L0 H AT, 1903, WA 36 £ @
B (REHREEE) Lo TEINL [FESZREZRERE] RAKIZLSZ EITL,
il b ATREZR HPH O IR L 2 Z M4 %, 5 5 [8] 1863 4F F TORLEF ST A R EH EE B
TUENT — A TEEO TR L D, Compte-rendu general des travaux du Congres
international de statistique dans ses sessions : de Bruxelles, 1853; Paris, 1855; Vienne, 1857;
Londres, 1860, et Berlin, 1863, Pierre Maestri w1866 & T
2. FEMEA AR DREEAOMKET

HEHHLAEE IBOEEFAERZBIEIROBYTHD.1 1853 T U2 vk, 2 1855
NU 3 1857 U4—r. 4 1860 v KRr. 5 1863 -~ 6 1867 TmrlL v
A, 7 1869 N—7 8 1872 NTFALARTAT 9 1876 T HNRA L,

2?9 b, FwE 1903 1%, TEEHA] oW TRENSNIZOIF, KO TETHD &F
5o 1 1853 7 VU=awk/ 2 1855 XU 4 1860 v R 5 1863 /LU
6 1867 7B LYRA 8 1872 XTI ATNT 9 1876 T H AL,

FRIDOZDONEDONL SDOREZHRE T 5, @mff 1903 BNARBEKICHET 7Y 2 v
TNV RBDORE 6 R LN G, BITREERINLTND Z L BRENTH S (Maestri
1866 121X 7 kD). DTV 2y BARAEZDOANABRRKICONTORGE LT, SiEH S 2
LUTFOBEYRLTWLHDOTHL, TNEHE FEICARTHOAER (LF¥F=2X hL, K
TARE2T7v3ay) k22 &MY mMLTHABETI-HFL - ~— LR L
F—ICHE O NBIRKREIZE TRHEEY 2 FHZ2 88 LikICHF o NEIZgEEAD —
Yo REZNARICFLHE T LML TABEDOHIBRK OB A ZIEHEICTFEE LA R DITE
FICTHELFEFRREOREICEET L) ((HEHEE] 2 36 5T 17 45, 1884,p.257)

L2L, 20— T, @i 1903 13 TEZBFHFHE) ([CHEL CUTOEHAZET T D, 1
YRUREOE I FMEERNE TEEH RS~ 6 S 2IFF OWE 2 BB TEFEICA
ROFELZHAERSERE L CEECZEZRAET ~L L
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SFED, TEBHEAE] L AOBRBROBEDY 272 A 60 LTWEDOTHA S D,

ZoONOBEE TEBFEE] OBLVIX, 7V a2y ARAE0RE IH 15 ANORE
FBEAADOERICESEHBAORAICWY FHEST AL HELEEIKVEREOADE
AT 2 HDR O (5440 [1E#] 2325 2 & 2145 (EH6 1903,p.7. Maestril866, 34) |
EDD, ThbL EBICIIBEANDN, BEICLDEBEAONENIEE VX D,

1863 F~L U U ASTIE, H=5 AOREOFEELZ L TITH EEROTEIZISE L
DAMBDEICBENDZRET 205206 THEAEBFINOEHEANDZRHET 2L TH
Aéd EKTHEHEADOMEHIKY RO NORFAEICRTEREL CERANDEZLEE LS
NIRRT HZ LMY 5x ] (@ 1903, p.19. Maestril866, 72 L),

LR, ZHICHET 2 BOREEZ D L, 1867 F 71 L ADAETIE,

B2k HRONDFHBITBHEND ZLLCHRMEL T

Bk NDFHEORFHAY 54 NEEDORIE K ikt 2o RREZTEHT L2 &4
A0 KTAOORERETICRTERE, ILE, EEOFZHFERTREEMICNSDIC
EAOMEMEZLLTEAZ L ZMET (Wi 1903, p.20, Maestril866, 72 L),

M872 Yy "RXT AT AT AGICEV R RORBLEE L KEORBL HIRED
HoOBEEL HFHITAEDOmML

() —foEx
e RAMR AR U EBEZ I A DR 2D O KR &

() EEADABIAEAND

(m) BEEEEOANOBBFEAND

() EEADALEE Eo AN
HENHISEEN D ITHHAEZ ETT 20EICR THBAEOLGNICBET 2E L s )
BE EEENMNTHAEOR —RAEOEZMAX —RBAEOE EZRE -5 —FMOEEAD
720 EEANOTREOGEINIER EOEFT 2R T IEE EOBGIEOFET 2RICIEY T
NIRFEDRLERIZDNAZ 55

UEDXSI, ARRBICEHEOIHFELTND Z L 2HERTE D,

INEEFMC ANOFEFHEHFVEDLLRWVWEEDNAHEBIZIROL I BRLONRH D (F
& 1903, p.27. Maestril866, 36-37)), /XU 1855 ENE DR O o &M EHZ A I
BN ~&FmE  FEICRTADICET 2 EHOREICIZILEICET 285% ) KIETHY
T OFEZEZMES~L
(H) B J)..

(&) FEEm 7

B K

ZoXHREAN, [HBHEE) OPICRERHETL01550, BOTE D b XED
ANHtE S Z long form IZHEEOEBEOREIOFENGENT-Z LR ERDDLZ LITHL
W2 s LRy, R iRELLREE B b o0, KEHTH D,

3. LT UIZTNZT

PLED X 9722 OWSi 7 NE 2 FFO T ERFHASOREIT., S HICEERH SO
MEERTAAE T ZADIFONTIZEEL TV b0 EEZI LD,

34



#2IT 2000 FEERFAE—MR 14 FERBFEZAEICOLNT

PefgIE IR CGRESMERER )
1. [ZCHIC
AHFZED BB, BATORFFELZHLNESBMEL LV KEBER L DIZT 5 L v 9 8k
ERH, ThEZEBEL TV EDIZED L) Rl CBRRELE - bEHG L EP b
DIZTHZEThD, ZORMOTS, AR T 1939 HFI2E i S vz TIFD 14 45 R E
B ZW0 B 5,

2. EFELBOK

AARRYIOEBHAED 1920 FIZB b zOFEMTH L3, Z OE CIEEIIC
TEZETmo, fEERBIIAOFENR SHEAICRONA TV, Lol fiFEithodbn
FPTIIERMATICRFENREE G TRV E W IFCRA]RS . F 1 RERREICH -
THRPNZERFHETHESTHL E 2 BILIRIREEE 2T RLEWIBEN RS,
BE—HTHRRENTWD, 7o, BARDHFHIFEET) D580 > TR IR AEIL 1930 FEZ
FAEIC T, FAEHEAZRBFORDOICBIET HRETHDL L ER L, LoLRn b
BEHAZHELT ZLICETRERL2NY BREBRBROWS SONOPFERFER STV L
bdoT, MEHAWMOERZBORREZ IZRD I L DIIRERIEETH -T2,

3. 27T 2600 ELNSEFF T DFEEA

ZDE D EFFE T LOMKRE, BAMICERT S LT, BRUICKERERER- 72
DI, 1940 £ THLIC 2600 | IZHT72D L WNH 2 ETholz, MHERRKENEMLTHD
2600 4EH CTHD EWVI ZOEICIE, HEAV Uy 7, FEBESORES, BRAKED
TR T D TENEHE] REbitES, B2R2T TOMRBITERTES N TV, #
FFEEBIE, TORNEL—RNICEY, BROENZ2EMICHLNZT oHEELT 5 &
WO READOS L, HERHEICRFENLREFHLZEEL 2L LEOTHD, VWE,
1940 AT 2/ b T WERHE LT REHR & B TIEFD+ T 47 E 5030 A 2 B AR i (JL
D 1)) ZR2DE 1936 HFHF A CRHE S LTV 2 1940 FEEBHEOFHEFHOFMLM T, A D
BT ORRA. RERE. KPEERE., SERE. LERE. MERE. KBE¥EL LI
DleoTBY, SHORFEE T AZEDbELINETH ST,

LU, BREFoRMI S | EE4AS TOHARDOIMNLIZ LY | it 2600 4F DL
EATEIIRAICHIESNTIT2TLE Y, MAFF T COBRRKREZERMT 5720, 21l
RbA2FAEDOKFL D E RSOTH S RTNE R b olz, ZTHIETSICR o7z, B
HEAL L= A4S 2 | A% a2 3. WNC K Z TV e W) BURIRE D E B 5 15
H, WO HDTHoT,

4. NORBLEXREO B

wEtRER VDNEERICRTHBEE 2V 7595 (19374 11 H30 HB LU 12 A1 H
7)) #R5 &, TNETORFEHOREEL 1 FTEET LI ENFAEENE I DLV
BNRNCTHEIC R ERNbnd, ZOBRERSL &, TTEREE (193947 A
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) L TABKEZE] (1940 45 10 HffA) & 2BICH T CHAENRERSND Z LiIchko
TW5,

5. KE&EDDPYLY

Z 9 LT 1939 ERERFE S A X FEM S N D X< E\EF D G2, T2 TRIEE N D
GREE R RN AN D, PEEK TEIZHONW T, LHMAESCHERENL DY, RIZES5 I HE
BHAEL LCEB LTI Rnon, LnwH oThs, TEIIEOF CHINZ
OB L, FEHR ORI, A TEHZORE (FBih &) 23X 2 272 O M
BETHY HROWHEDOFEEEZHONITIMHETHL LI LD THo7c, ZOWFET,
HEHRIE, MEKEOKMEE CThH o P REHEZESZ M L. REKE ORI
BHIEZELE VNI TETHE O EREA IE 4k LTz,

L L HEREZREOMNOIMZ D W) READESLTENDZIT, ZOFRFRT,
WERE STV TEFEITBE L, THEF 14 FEFESFHEE] oNRIT. FENIDIX
FEREICR->TLE D,

6. LT UITHNAT

1940 FEBMEZ R FWFHEZZLRBABEZFEICLL D OB T, YREDOKRE
LB I THLIN, EICALEIIC, TZTHBIOLNIKREL O, #H
BEOHY HFEABRICENEZ LD LEZ LI Z TIREERZRLTBERD,

1939 4FICE i S vz TR 14 ERRRFESRA ] O BRI W T, B HOHE
WCFED T2 S S
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KEHE T DRRBICH T HMEARE

FRETE (—HBRFR PP %)
LTI

A TR O OKRERE TOMRRICK TR M EDORE R ZEL £DE(LDOERITHONT
BET %, ZOB, RO KB BIOMWMICTRESN T H ROFEFAENE DX b%
S L TR L T 2D @RS TOERIENR E D IO ZE L L 72D DN DN THE H A Y
Th, AR BICKEEA BRIz 1945 4 4 A5 1972 4 5 AIZH RITRESNDHET, il
WEKEORIE Tichoic!, KERICEHMIGHMELL CORERBUF A, 20 FEMME&EL THE
RACE D BIRBUN 3% B STz, BIRBURIFEUE OSBRI T O 703, 1952 FITITHRERBUT A3
RXANLSHL, IR TE M IR E RBUFICH D WIS T CREIE, Sk ATBUSREEZ A 358912
725, ARG O G R HIE, FLERBUR LIS FHT 3% B &7z 1952 4E0 58, WilikiE
DR AP E T2 H KSR = A H Sz 1969 4F47° 5,

2.8 I EE 5 L ONHE B A O Bt (1952 4E7°5 1956 4F)

HRATIZIZ A ARD 1 #EFIREL TR EB LT QORI 8k 1| DOML L7kl
TATHZEE T528L20), ZDO DMt EManBELL, T7bb, AR, hH B,
B @A, FHEREIRWEEFIC OV T, FRED THAUTA & B I OW TR DV IEFH
LN TGRS B A BATEBUT B R DD IR TH D, —FH T, MaHTIZH AR
T THEZ 0> TR IR ASHIVAE AR BEER I EE ST 0 I a0, B R FHE
TER FTRE L7 DA E O FE A EMENL LWV S T BICH X IR T2 E R B o7, Ik B 5 T &
MERGAL, B IR KERIZ L > CIRE X G0 e 2 - TE b Ko 7= P TIE GO
ZIRIRFICE AR T D LIXREEChoTe, ZOXI 5 F FCRE LIRFHTIX, B L THEZEN
T LD AR LD BEI LT R E TR ORI REE L o7, 2L T, FFH T IZ RS
FEMZATBUE R E L CORBHER TidZe< #Ft O E M LoBEREZ F#HELL, 20X
SEEOOLIIHFTFEICE T BB I, HFHR A Z R EMet AL 2 O AT/ HH
L. R ER G E TG IT O BN EM TXHEE DT, 1956 FFFRELTIL 9 DOFRMAE NG EH AT
AL EDON, ZNHOREE R FICIENT5720, WhWwAEEFK I OW TIOR3 T
HZ LI, REM AL O OE R A E i T REZR R AR EL L 67T AN ED DL
Too T0H FEHT CHMER T £ 3 2 FHHEZ D BICHIR L7 BT, 2NH0H &4
] BT HZENE 1 OFEBEESIL, EB I EHT OFEESMNIEDPNTZDOTHD,

3. = RAEEAGHA (1957 45 1962 4F)

1957 4, H AFRERFHEFH R 7K 2P IS 0 T = RAEEARFH A | 233 EH S e, Zhudiiesy, i, 5
HEFTEVD 3 DODOEARMZEAHL , HLRHT 2MTOM AR FHIZOEAM AR L TITH 2 L&
LTV, = KIEAREEFEICBO X, HAEOEEEZRLSTIETHREED , H»OINETO
AEMMHEE L TESCKR AT ELZOEATIEISHA LA T IEEZED LI THREOR E
] 2 HEL TR, DB OFFREL T RITHEEL SO0 T2 TICED b D Th o7z,
LU, R B OITBE R E L TORMEHEMA~DOERZIZLY HEFHTHNTOREDOEME, &

V1953 EETIHEEE N E END,
21945 D5 1950 £ FTITKE RBIF LWL R TH-o 72,
> BRERBUT OFEFHE Y 3 R O 4 BRI IR IS L0 BUE 2 SN2, A Tl — L THREHT EIEFRL T D,
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FHE IR OO OF B EEIC LM & MR IS ROM A M T o, D E O
BAERRE LI FHE L CIIM T RIS B W O IS ARG 21T OB ORI N E D BTV
MoT =0 HEHT R NLEEE | BTN TEP, MEREL TR AR TORG oK
AR TR E e~ T2, B ARDHE B DIZAWEIH O EHE M A F OO ICESE Kt 27h
AT HERRRBINTN, T T FITBEE L Q20 2 h L FHT IR T&edo
Too MEB R DMERL T DT AR L, St OREEZ M EEE5T 8% HIIT 1958 FITHaHER
EREFRFITIXERLIZS, WIEICIXESR o7, BADOHK A DITEATE ICBWNT
AR ARE AR B 3R R EIR S TG B IITTAE XS GO T, DR E AL THE A4 Hi
W o2e0, RXHELFHHSE VULFHOEREAFTLIENRESN., —HOBRIEMIC
DONWTCIEERRAENFH SN, Mt ELZ VIR EL TR E N LE2ED L2 Lx BiRLZ =
REEARFIE D 5 eHIER A REREN . FERELTBE M B ATBOE R L COR G O b
DO BREESNTZDOTHD,

4. FEEFAA OB (1963 7225 1969 4F)

AR D ISR E AT T DI RKE A O TR 3 FEMES LA T2 D1T 1963 4ETh o7z, 1961 4
DL -7 2T 4 2RITED . BRICED R EEZ T AND H R TEEIN, Hatn BT
ELLBIS B PFIZ ORI RE AT 5> TN =28, 1961 4F DL 1T B A 52 Bh O 9 N & & 442 B 0 BRl b
IZEORETR A D B TONT=OTH D, BINEB)FH R O —BREIRE I B RHEHK R
DS ITIHESE 1963 FFDOYEH B AR T 1964 FFITEE L AN ER SN T2, 1965 FE) DB
MREAUT- AR PER R A T, RS P ROFER AR5 CoNETH EfTIEIC
FIT o T A A HEVE A A IC RV ER T 280120 o 70, o, ZIVETHGHHA S FE RS
T T ljRFE 3, —E R EOFAL | [E R 5§15 (S0 ZER A M TR E O & 4 B
FIE LTl N AR R A O AR R A e LD a7, B ARICIDBI BN IE R LIzZ& o
TR EESNIATEE B E L CORMEHERAT EE O EOR G RERLIZOTHD, 72721,
1965 4EICHE O FHER IERZER LA IO LB IEITIZE ST A 205 5 B2 o
IRE TERWEE Th o7, F72 B AR MHREIICEEL T ORF KELAARD 1 ReE
FIARYEIZS ] EIFAZEN EIELL CTRITLNTEY, ZOEBMF BN EOT=OITIE A ARAR L LT
B R REZR ML B O VERR 3 FT -2 B E L TR S D X512 o T2,
5.800IT

k% PR ITER ORI B T O T O, JAHE, BRI TEUE B L CORE ARG
DN TFLAEAR BT HE S HEFHE W ORE EE 17 E& ) BB U7, 83T 130 2 ) R4
FELU TR T REFRELLCTEH2  DEOFFREICE T HZLTHE R LICERSEZE SN
ISiEtE LTz, LU, MR RS OFTBE BHEL COMBHE M ~DO B N0 HFHT oWt
TYERSIARAHIEIN L2, B AOFHFEENSOLAFI AL CODHEFH O/ IS RS
NS DRBENR TR L THE AAFIRLEHOJERE T REZLEREEINTILT, HdH
T $tOHRBL A RE A SV, SEEHT LM R O G & LG At 2R 7528 T
FEDR EEATBERATEITEIEL, HHER EAZRATBZO LI 72H G EZob ook
FUXER CTE R oTe, Flo  BEOR L2 A PELTHEIESN A BEMEESCR A ENH O
M S ATz, 1963 AELURE . H ARBUR OO R #EE B 5 1 AN DSBS T2 & THRIPH DAL K
EXEEE W EOBIFICHER D RO, H AR LD BN A GEL 22 D7 5 OIERR &V Fii-7e
MR fERSND Il T,
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AUTHEEIURAICEIT58 ™ - EMERSEED S
—ZER/NARILT—EETILOBERANS

LI Yapeng (SANAERT)
1. [XC&HIZ
21 R A - TLUK, #1222, #B T & BRATHIC I D Tigsk =70 &
FREFT A 2T T 2MEEZ X T b b b3, FEBFIZOVDICRE 23R S
L NEOR ECREERB L 2o T o, £O%, 2006 2BV T 15 11K 5 » FFEL
H1 (IR : 2006-2010 £F) 23ME7s Su, BT « JERATH O TG4 22T 697 % 56 SR 03
ED b, AFFROHZ, TEOWNLE & ILHRE ZIY L, #Bil & B OFTs
ZDERZWPLNCTLHIETHD, AFFRICHND T —FIX, #WHLE & LA D
2006-2013 FE DK H OFGHEHIZE S TR DO ANRNVT =2 ThDH T b, HBE Lo
FHBIMEIE % 5 F X T oohT & ATREIC 2 ZERIGH & T 7 /L O I X 0 S EICHEL T 5,

2. - BHBICHE T IR EKEDELE
FI. AT & B OIS EOHER Z . JL— Tk E ETTN OISR S, AN
DFTFFHE 22, #h - RIS E) 2B T2 2N TELIXANVRE (R 1) #H0
TR %,
#1 WHLE L ILRE DX A NVREOHR (2006-2013 4)

#TAE A

F
e #WHA | BEFA [@HEAR =& #HHR | BN | EHEFE

2006 | 0.10107 | 0.00505 | 0.00361 | 0.08880 |0.10894|0.01031| 0.00450| 0.09413

2007 | 0.09538| 0.00364 | 0.00373| 0.08428 | 0.11231|0.00897| 0.00431| 0.09904

2008 | 0.09066 | 0.00372 | 0.00370| 0.07953 | 0.11265|0.00761 | 0.00412| 0.10093

2009 | 0.08908 | 0.00402 [ 0.00377| 0.07752 | 0.11303| 0.00752| 0.00403| 0.10148

2010 | 0.08569 | 0.00407 | 0.00375| 0.07411 | 0.10802| 0.00712| 0.00400| 0.09689

2011 | 0.08194 | 0.00396 | 0.00365| 0.07069 | 0.10110| 0.00693| 0.00373| 0.09044

2012 | 0.08119| 0.00434 [ 0.00362 | 0.06960 | 0.09977|0.00651|0.00352| 0.08974

2013 | 0.07892| 0.00417 [ 0.00353| 0.06770 | 0.09459| 0.00622| 0.00339| 0.08498

(HAT)  THHTA R 2006-2013 ] & [HLHE R4 2006-2013] X 0 EH1ERK,

WL X 2006 4205 2013 4F £ T, BRDOFTEREEITMHINL2ob 5, TONFRE L
T, AR - RATE C O EN R S K E S MITTNITRH 2 & R NITAHE 221380
i EATEIPTEE 2 L D b —MIE &N SVMEZ R LTV D, BT EIL. E0F
FEIZBWThH, BTN EL Y IRV L5, EBAWNE IR L 0 bk
DINSWVMHMICH D EBEZ DD, RERFINRHER 2R 5 & AT - EAT T
7213 2006 0> B 2013 RIS T TRUMEMIC & 5 25, AT N TSRS 223 X OVEA NS
FEFET, AR IR L T\ D,

IR L TiE, BROFSHEAZITINIE LV bEWKEICHY . ZONRELD
LR - AT S i b R E < TN, BT ZDIEI /N S0
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A HNT WD, RERFIIZA D & RIROFTSHEEIIH N L2 2&H 508, ZDHR
(2B U CUTART - JEATIATSHS 2213 2009 4F CRRMEIZZ2 W 2 O%ED LT Y . #iiiN
FTAA 2248 L OV INFTAE 2213 W T b MBI 23 B B v B

WUTHD &, HBT - BRI ZER, RO ECR L TRbREN T = A
NeHDANREETHDL EEZBND,

3. i AE

FI. EREHRET VISR 2GR E S, # - BAEAERITAELSE (GAP) T
D, THICHLT, AT, AO#T R (R) | F2REXFBELE
(SEC) . %5 3WRPEFGDP b= (TIND) . EAHNHEEEkSR (NFP) | —AHT7Z VI E
& (FIL, AL 0 R/ N) . — ATV EHERE (PEC, B : o/ AN) . MBUZHD
LEEXH (BOC) #HWD, 72, (5 11K5 » FBOR OFEE2E L, 2006-2010
FEDH I — (D2010) ZHRET D,

GAP=BX+pu

.B:[:Bo’ BisBas Bss Bas Bss Bes ﬁ7’:88]

X=[1,D2010,UR, TIND,SEC,C NFP,EOC, log| PEC|,log (FIL)]

M &b RO EHAE AW TEMBRHEEBERE S E X TRV T —Z2ET /1 (ZE[H]
ZI7MET )V, EEEEMET V) e EEEA L, IS EO RN A2 MRET 5,

4. TFTUWITMAT
B 1B - BARERTERE (GAP) ZiERT 5 &, HIEIMIZIZWTOEIZ
BOWTH, DEMELIRENIEEL TV DI &2 OISR BV TR - AT RE
RfF R E <, RRR o HiE T ICALE 35 g2 BV CHR T - R A R R TS
HREMRMERNICH D, 2O K 5 R HIBR 22 (0 & B A B F 2 CZEMEHRET LIZLY
INTEATV, TORRERET D TETH D,

BJ1 2013 i IT 248 « BATFERIGHSR (GAP) DOHIEER />

HEyT /3 A
(a) HFTA (b) L%
. /
e,
o s -
q ¢ 2
..
. S
W - EHSEREEE: : "?‘} 0 - mERRLRAAE
o 276-3.00 o - 2530
m 252276 % i -
8- 2.5 . B 24-26
W 204228 . m 2224
W 1.80-204 o - 20-22
.
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Introduction

This study seeks to perfect the Global Flow of Funds (GFF) statistics to measure global
financial stability from the perspective of national and cross-border sectoral levels. After
investigating the data sources and rebuild the statistical framework, to establish GFF statistical
matrix including G20, which can evaluate the financial risks and influences in various countries.
Then, connect the GFF matrix with the sectoral account data which from flow of funds to establish
sectoral financial inflow-outflow matrix (FIOM). The FIOM focus on the counterpart national
exposures and cross-border exposures which the sectors of China, Japan, and the United States to
construct country-specific financial networks and to connect each country-level network to each
other via cross-border exposures. The analysis results systematically show the characteristics of
overseas investment among China, Japan and the United States, the external shocks and internal
influences, and the homogeneity and heterogeneity in GFF contexture between G20.

For the past few years, in order to conduct research and pilot compilation of GFF statistics,
Zhang’s paper (IARIW-OECD Conference, 2015) focuses on the three main problems of Global
Flow of Funds (GFF): the definition of GFF, integrating GFF Statistics with SNA, and data sources
and approaches. And Zhang also has organized and implemented Invited Session on GFF
observation and financial stability in the Society for Economic Measurement (SEM) for three
consecutive years from 2017 to 2019. By inviting scholars and experts to exchange and discuss with
each other, we gradually deepened our understanding of the GFF theory, designed the GFF statistical
framework and data sources, and compiled the GFF statistical matrix for the period 2015-2019 as
tests. In addition, at the 35th IARIW General Conference held in Denmark in August 2018, there
was a very useful discussion with statisticians from the European Central Bank about the paper
(Zhang and Zhao, 2019) we presented to the Conference. We discussed statistical discrepancies:
Methodology, vintages, coverage, compilers, and asymmetries with Mr. Celestino Giron who is our
paper’s discussant.

The latest development of GFF research is Zhang's new discussion paper presented at the 36th
IARIW Virtual General Conference (August, 2021). The paper discussed about development of GFF
matrices, including the FIOM which on a sector-to-sector basis are an innovative presentations in
terms of the framework and content, and presented applying network analysis to GFFM. Mr. Artak
Harutyunyan who is from IMF, the paper’s discussant, put forward constructive suggestions on the
terminology used and statistical methodology, calculation methods for GFF matrices, and caution
in interpreting the results. This paper is the final draft based on the discussion paper submitted to
the 36th IARIW conference, which is modified by referring and absorbing the comments of the
discussants.

Through the use of internationally-agreed statistical standards, data on cross-border financial
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exposures (CPIS, CDIS, IIP, and BIS) can be linked with the domestic sectoral accounts data to
build up a comprehensive picture of financial interconnections domestically and across borders. A
new challenge for us is to develop a GFF matrix that not only looks at risk exposures between
countries, but also describes debt relationships between counterpart country sectors. The GFF
project is mainly aimed at constructing a matrix that identifies interlinkages among domestic sectors
and with counterpart countries (and possibly counterpart country sectors) to build up a picture of
bilateral financial exposures and support analysis of potential sources of contagion.

Some studies have used sectoral accounts in order to identify interconnections among economic
agents and assess financial stability and systemic risk. Okuma's paper (2013) aims to estimate
Japanese sectoral interlinkages by more accurate methods to analyze those. Using sectoral accounts
data in combination with data from the Coordinated Portfolio Investment Survey, International
Investment Position, and BIS, Luiza’s paper (2015) estimates bilateral exposures between financial
and non-financial sectors in three different financial instruments within and across G-4 economies
(Euro Area, Japan, U.K. and U.S.). However, this paper lacks an overall framework for measuring
GFF.

Giron’s paper (2018) discussed that W-t-W matrices embed information on indirect inter-
sector financing/investment patterns and on indirect exposures and risks. This information can be
used to describe the underlying web of financial interrelationships. This paper uses sectoral data,
but hasn't put the focus its analysis on the interaction between across Country-sectors. Hagino et
al.’s paper (2019) discusses the method of using sectoral data to prepare financial input-out
statements. The main purpose of this paper is to comprehend and organize the Flow of Funds
Accounts of various countries of the world from a financial point of view.

This paper is the development of the above research, the improvement of the GFF statistical
framework, the integration of data sources, the improvement of compilation methods, especially the
attempt to achieve the sectors connection between the national tables based on the W-to-W model.
That is, the combination of GFF matrix and financial inflow-outflow table based on sector data.
Therefore, on the theoretical basis of improving GFF statistics and developing application methods,
this paper also focuses on the setting of counterpart country sectors in the United States, China, and
Japan, which not only explores new theoretical methods, but also tries to put forward some practical
countermeasures to prevent financial crisis.

The arrangement of this paper is as follows. Section 2 improves the GFF Statistical framework
and reduces statistical discrepancies, discuss the integration and consistency of data sources, such
as enhance consistency between IIP and CPIS, CDIS, BIS, and Financial account, and financial
instruments BOP/ROW consistency. Section 3 establishes the GFF matrix of G20; Section 4
discusses the methodology for preparing counterpart country sectors tables; Section 5 makes an
empirical analysis on the United States, China and Japan by using the sectoral table, including the
financial network, and use the influence coefficient of assets (ICA) and the sensitivity coefficient

of liabilities (SCL) to show the financial position of the countries in GFF.
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This study examines the effects of firm age and size on employment dynamics based on large scale panel data
from Japan. It contributes to the literature by examining age and size effects on firm-level job creation and job
destruction, which have not been clear in previous studies. The empirical results indicate that firm age has
significantly negative effects on both job creation and destruction rates; however, firm size has a significantly
negative effect on job creation while it has a significantly positive effect on job destruction. The theoretical
background of this study is the standard theory on job creation and destruction in labor economics theories, which
considers that job creation is determined by expected profit from newly created jobs, and job destruction is
determined by whether the job is expected to be profitless. The age and size of firms affect their expected profit
and therefore lead to effects on the behaviors of job creation and destruction. Finally, the results are similar for
manufacturing firms and service firms.

Past studies have found that age and size significantly affect firm’s profitability and productivity. For firm’
size, on the one hand, a larger firm size could increase productivity because of economies of scale, however, on
the other hand, larger firms could also face more difficulties of management and a larger decline of returns to
scale. In Japan, Yasuda (2005) examined manufacturing firms using a two-year panel data of 1992 and 1998, and
control variables of R&D activity and subcontracting relations. They found that firm size and firm age have
negative effects on firm growth (measured by net employment growth). However, the regression result in Fukao
and Kwon (2011, pp. 34-38) showed a positive effect of firm size for the net employment growth rate, the analysis
of which is based on existing firms of all industries in 2001 and 2006, with the control variables of overseas parent
and subsidiary companies.

Different from that of the previous studies, this study examines firm-level job creation and destruction, which
is hidden behind the net employment growth that was examined in the previous studies. For an individual firm,
because of the relationship that net employment growth rate = job creation rate — job destruction rate, a negative
effect on the net employment growth, could hide several possibilities, such as, a negative effect on job creation
and a smaller negative effect on job destruction, a positive effect on job creation and a larger negative effect on
job creation, a negative effect on job creation and a positive effect on job destruction. The same is the case with a
positive effect on net employment growth.

The data used in this study come from a large annual survey conducted by the Ministry of Economy, Trade and
Industry, namely, the Basic Survey of Japanese Business Structure and Activities. This core survey is conducted
according to Japan’s Statistics Act and companies are required to respond to the survey. The survey has a high

response rate of over 80%, with reliable responses. This study use individual data of 1995-2014 in this survey,

1 This study is conducted as a part of the RIETT Data Management project undertaken at the Research Institute

of Economy, Trade and Industry (RIETI). This study utilizes the micro data of the questionnaire information
based on the “Basic Survey of Japanese Business Structure and Activities” which is conducted by the Ministry
of Economy, Trade and Industry (METI)..
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and the adjusted sample period is 1996-2013 after calculation of job creation and destruction.

Hausman specification test results show that random-effects models are not rejected in almost all specifications
in this study. Therefore, we prefer random-effects model while report fixed-effects model results for comparison
and confirmation. Further, robust standard errors, developed by White (1980), are used to control for potential
heteroscedasticity. Interestingly, the result indicates that age could have a negative effect on job creation; however,
its effect on job destruction is also negative. Further, the negative effect on job creation is larger than job
destruction, which is consist with the estimated negative effect on net employment growth. According to the
theoretical model of this study, the explanation could be as follows. For the effect on job creation, as age increases,
the productivity of newly created jobs in the firm could decline (e.g. rising cost and obsoleted asset that stated in
Loderer and Waelchli (2010)), thus leading to a lower and expected return form for job creation, and, therefore,
fewer new jobs are created in older firms. Further, there could be two opposite effects on job destruction. Age
could affect both the distribution of idiosyncratic productivities of all jobs and the general productivity of jobs in
the firm. On the one hand, as the firm ages, general productivity declines and this leads to higher reservation
productivity of job destruction. The higher reservation productivity causes more job destruction. However, on the
other hand, age could affect the distribution of idiosyncratic productivities of all jobs and lead to fewer jobs whose
productivity drop below the reservation productivity. For instance, a firm that is being operated over a long time
could be more efficient in terms of work allocation; thus, jobs with low idiosyncratic productivities could share
some work from high-productivity jobs before they drop below the reservation productivity. Because the latter
negative effect wherein age causes fewer jobs’ productivity to drop below the reservation productivity could
exceed the former positive effect wherein higher age reduces general productivity of all jobs, age could have a
negative effect on job destruction as indicated by the estimation result of this study.

Moreover, the result shows a significantly negative effect of firm size on job creation, and a significantly
positive effect on job destruction. It is indicated that in larger firms, fewer jobs are created and more jobs are
destroyed, than smaller firms. The difference between effects on job creation and destruction is negative, which
is consistent with estimated negative effect of firm size on net employment growth.

The explanation could be that, according to the theoretical model of this study, in larger firms, expected return
from newly created jobs are lower than smaller firms, therefore few jobs are created. Further, in larger firms, there
are more existed jobs whose expected return dropped below zero, which lead to more job destructions. The reason
could be due to the decline of productivity in larger firms, which has been found in previous studies (e.g.
Majumdar 1997). Further, more management difficulties in larger firms could also lead to more existing jobs
whose expected return dropped below zero.

The limitation of this study is that the dataset does not include very small firms whose number of employees is
below 50 workers, and firms whose capital are below 30,000,000 yern. However, it might be better to exclude them
in this study because a different model is preferred for such firms. Many small and immature firms face large
uncertainties in terms of their productivity and the available market of their product. Thus, different theories, such

as uncertainty and risk preference models, are better-fit for this analysis.
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X ZBEH D A kD Nife T — 4 (38%%) %, it 12 AOTF — % OFHE, T8 A DOHAN
DEANVFEBEZNETNRL TS, 3BT HOBEEZEWRL, & H O HED R 2
LTW5, BxIZ@)DXANVEHITANE AMOEBICHETELZLEEKRLTWVD,

3. MHTHER

UL, FEBDEH 23 A O RHKR, AR, RO OCNCHERDO NGT —F A LIz Z A v
FBHORREE LD LD TH D, HIZIX, HWERATELOSE, BIRT — % 2% 0.035, H
W7 —HZ D AN 0.010, HIHEA 0.025, BERT —Z OEN 0.006, EFA 0.029, FEAEMN
—0.001 720, ZNENOFRFEITART —2OEE—ET D, XA VERO K EHEE
AR L, A g LSRR SRR (0.334) & REBRRNIE KSR (0.011) Th ol
B ANABBOBEN /NS Wi, SBIHICEWTEEELZHE L, 6121F, E41H
HILSFEREDOEA, ART—ZOHANN 41.9%I2x L, HRE 58.1%EFHE S, A
FOEEDIE ) BEEPRENZ ERDNDL, —FHTHRT —ZIZBWT, WA 28.4%,
D 71.9% & ZNEFNFHE I, BROFGORE IV TE D, FEERSME R
WIEIZ T2 E, HIRT — 2 OB OB R e K Th - 72 BOEHIE 20 A TH D —F T,
AWRT =2 OAMOBMEBRRTHBIHIT 3 MEDOHLTH T2, SFHERND, B
FHIBICB T A EMEHOKE SBRHLNTI R -T2, S%ITHART —% O E FERT
H72FTIERL, WIRT —Z OFHELICANT 2D MR O T HRFTT 20BN H 5,

K1 BMLBRICLDTEHRALMDART —20OEH I THER

ZAER HEE
B2 ‘ ART—& BRT— & \ ] BRT— 4
A% \ : ‘ =P ‘ : ‘
AR A EA B A= AR A AR AR E
EIEEER B2 0.035 0.010 0.025 0.006 0.029 -0.001| 100.0% 29.0% 71.0% 16.7% 84.8% -1.5%
/NG IE R FE 0.042 0.011 0.031 0.007 0.036 -0.001 100.0% 27.1% 72.9% 17.3% 84.9% -2.2%
EZEEMEL 0.021 0.009 0.012 0.006 0.016 -0.001| 100.0% 41.2% 58.8% 27.8% 75.4% -3.2%
HtERBEED 0.097 0.049 0.048 0.033 0.066 -0.001| 100.0% 50.3% 49.7% 33.4% 67.6% -0.9%
IO BRI 0.065 0.059 0.006 0.050 0.015 0.000| 100.0% 91.2% 8.8% 77.3% 23.3% -0.6%
fao-viNE=bul 0.034 0.013 0.021 0.008 0.027 -0.001| 100.0% 38.1% 61.9% 23.2% 79.6% -2.7%
FEAR B A BRUA 0.076 0.022 0.054 0.014 0.063 -0.001| 100.0% 29.1% 70.9% 18.5% 82.9% -1.3%
&RE FAREEL 0.100 0.013 0.087 0.010 0.091 -0.001| 100.0% 13.1% 86.9% 10.1% 90.6% -0.7%
AR ERUE D 0.069 0.007 0.061 0.006 0.063 0.000| 100.0% 10.8% 89.2% 8.2% 91.1% 0.7%
BRIREBRED 0.141 0.053 0.088 0.038 0.103 -0.001| 100.0% 37.5% 62.5% 27.3% 73.1% -0.4%
HERRERD 0.025 0.006 0.020 0.004 0.022 -0.001| 100.0% 22.0% 78.0% 14.6% 88.4% -3.0%
REHELFRREN 0.334 0.140 0.194 0.095 0.240 -0.001 100.0% 41.9% 58.1% 28.4% 71.9% -0.3%
FREE 0.154 0.077 0.077 0.051 0.104 -0.001| 100.0% 49.9% 50.1% 32.9% 67.7% -0.6%
FEALLERED 0.058 0.022 0.035 0.013 0.045 -0.001| 100.0% 38.6% 61.4% 23.2% 78.5% -1.7%
HWEHX )= R0 0.030 0.009 0.021 0.006 0.025 -0.001| 100.0% 30.1% 69.9% 18.2% 83.8% -2.1%
K S BARBAERE 0.103 0.082 0.021 0.064 0.039 0.000| 100.0% 79.6% 20.4% 62.2% 37.8% 0.0%
RE™H AMAXFEL 0.011 0.005 0.006 0.005 0.007 -0.001| 100.0% 47.4% 52.6% 42.0% 64.9% -6.9%
L& AB Y A 0.023 0.011 0.012 0.009 0.014 0.000| 100.0% 47.6% 52.4% 39.7% 62.1% -1.8%
BHRIRRED 0.028 0.018 0.010 0.012 0.012 0.001| 100.0% 63.0% 37.0% 42.1% 42.1% 4.7%
K™ BEILFED 0.013 0.006 0.007 0.004 0.009 0.000| 100.0% 44.6% 55.4% 33.3% 70.0% -3.3%
REARI AN E 0.030 0.010 0.020 0.008 0.023 -0.001| 100.0% 33.0% 67.0% 24.8% 77.6% -2.4%
E 7 B & 2 0.055 0.018 0.037 0.012 0.043 -0.001| 100.0% 32.7% 67.3% 22.1% 79.3% -1.4%
RIEE LA — RED 0.038 0.007 0.031 0.005 0.032 0.000| 100.0% 18.4% 81.4% 13.6% 85.2% 1.0%

4. TESEXM
+ Jaume Rosselldo and Andreu Sans6 (2017), “Yearly, monthly and weekly seasonality of tourism

demand: decomposition analysis”, Tourism Management Vol.60, pp.379-389.
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