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a7 Y v 7§ % TNA(Transactional Network Analysis)® 7 12 v 7 F = 4 Vi EAEH T LT 3
[51(6][7]. AFETIZ #7277 — XK 281 7= et KB D IRENE & U ¢ BEfF o ESEE IR D T4
DT —2HEL 13582 7T — ZEICBEL CT Y 2N A VR4 AT — 2 2Pl HEHE T 5.
JEE S5 B o B v

A VERA AT — 23 E LR BOWNE D T — 2 CTH Y A O 1D % i S As AT A
H LR DEEKRAMT T 2R TN, EEOM,EEDEOHG A v 7 — 27 03 53T
W3 E 72 HUIEIE RS A T T B 72 D BRI I T E O 0 FEATE O MBI B L ¢, (M) E3E
SEBIR AT TTRE TS 5 (4], £ 72, B P HE AT C A2 3 JEFTAL O 2 (T 5 C &
QATREL 7 2. BV UL, A VEA RTF —ZIC X o THEDOR T X XD HEEN A2
BLVH T LI EESEOHEMISL TN EIR VB |2 2EKRLCB Y, 20 B &
X o TRONDIHEHICBS 2 B & 7 5. T OFkam Al R T8I X 2 BfED 2%
L& 81L&, BRENRDIN 72 & DR DI TR T 2 BB L CEmI N2 LEHDH
2. %7, ERICHER L 28 A0, WiTH 7 & O EE A EMNICIZREEC 2 B, ST 5720
DSV, FEP KRR TH 2 T 3 iE L 72 5.

Ay NI =0 T 7

AVERART =2 WA A Yy b7 =2 %2RBL Cw 3729, BFEOEEERNZTIIER o0&
ReB3 L HANERAZ 7 7 ICEM I N 2O FEIEL T B[RS H 5. 72721, C
CTTWIOHEAFEHRZ T 713U ZEAN ZBEEITIICH 0 fTHI L FfETH 5. —J7T,

L ognsEcir, FYAAA Y AHEA RO BT OMEIC & £ LT H b3 R, & X 7 254 MO FES AT ET 5 25, % DAl HEE 0B L

Xk [181E S L Cn 2 & 20,
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PESERAL, AL DR 7 7 2 2 =00, HOEic X 2007, Ay T — 27 DREREN R &
D77 7HERICE T B FESIY Ao 2 mHIEED 5.
F72, THITE ARSI 7L LTCT =2 %o 28580, D0 ORBAIRETH 5. file L T,
AVEART — 2013 OB BEA I N T 5720, FFEOREEAMZRICHEAT 2
T COFHME LR E LCRHAL, P r e A REBUC X - TRAMERIE 2 2 & T
9], DEARKF D & 5 S % EAT 22 L3 TE L. F 7,200 DIFEWRIIA v R4 AT —XIC
FEFEN TRV MBI R EZ NS 5 2 & cHBffCERGRKIZ2EZR L7 2 — % v
b — 2 ORRFEMGE R &b ATRE & 72 5 AIREMED B 5
SAREL - 118
AR 77 7 &) B OSBRI W ABIRGE & 13,2 Bz st wTtb 4
VERART = ZIFIHARECH B, TYENA VEARIRET X TH L0, 7 — X EIC
KREMEREEY AN 2 & T, 20lERE HRICKET 5 2 L ATRE L 7 2 . 2FHE& % AL
L7zb ol LTRIREBFE T o2 [10]. ZHEREBUITTRME 2> Tw 3 720, K25 @
Tz R - 72 L FERBAT RS ~O BN AETDH 5.
PESEHPBER 1T, BN DM 2 ] 5 1ZITME— DIRET TH 225, 4 VKA R T —RIC K o THRE DB E
B b ATRE & 72 B ATRENEDS & 2 B2 AT ORE13 Uid LI mey PEE RS & L TRE
I3 [11] [12] 5 OO KBTI A O EFEERRIC B VT, =il L DEIEIC X
S TREIN TV Z 2, XY FRIMEDE b D afh % # 8l (operad)ic X 3K H2H 5 [13]. L
2> L il 7 operad T, & P M OB ARICET 2RESEGIN T WA WA EORBEMAH
D, E T BRI T TR L T T,
23 3CHik
[1] PEPPOL, “Japanese PEPPOL BIS Documentation,” [# > 7 4 »/]. Available: https://test-docs.peppol.eu/poacc/billing-japan/. [7 2 & A H: 28 9 2021].
21 7Y 24 vEA AMEEERE, T Y 2V KRERHE S REE (S 3 49 A 3 H(&)kH),” [4 ¥ 7 4 ~]. Available: https://www.eipa.jp/library/59a5
42acdafe427b0dbd9413/613afe31d347371675ccOfc6.pdf. [7 2 & & H: 2021].
[3] WREITEFHE2RAIIZER, “SUT (s - fIAKR) Flics T3 4 v R4 EHEEHICB S 2 /A (835) ,” Feb 2020. [A ¥ 74 ¥]. Ava
ilable: https://www.esri.cao.go.jp/jp/esri/about/gdpstat_kaizen/sut_gaiyou.pdf.
[4] K. Akagi, “What does e-invoice data bring to SNA and Real-Time Economy?,” %: The 7th International Conference on Economic Structures, Tokyo, 2023.
[5] M. LAMENSCH, “Vat fraud: Economic impact, challenges and policy issues,” European Parliament, 2018.
[6] A. Pouwels, “Missing Trader Intra-Community Fraud,” Europea Parliament, 2021.
[71 M. a. N. V. Merkx, “Technology: A Key to Solve VAT Fraud.” EC Tax Rev, % % 28, p. 300, 2019.
[8] A, “Wfgs 722V v FEEMVE 227 474 - 70 —KCBT2RMHRORERICH T 2 FEIEERROTHIMA IR 2 B EOH
AL ESRI Research Note.
[9] D. D. Garcia, M. Stillman , B. Strmfels, “Tropical geometry of statistical models,” 2003. [# > 7 4 »/]. Available: arXiv: math.AG/0301255.
[10] D. Hiroshi , B. Nakano, “Axiomatic Foundations of Vector Accounting,” Systems Research, #i %3, % 1, pp. 31-39, 1986.
[11] M. Minsky, The society of mind, Simon and Schuster, 1988.
[12] W. B. Arthur, The Nature of Technology: What it is and How It Evolves, Free Press, 2011.
[13] G. Giachetta, L. Mangiarotti , G. Sardanashivily, Geometric and Algebraic Topological Methods in Quantum Mechanics, World Scientific, 2005.

[14] FRASE, “REFHREHERT O ABL & 2 OFE,” 5. BOCFEEIER Y& 2022 2ERE, KK, 2022.
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ABENB T A VICE Y —_A OFREEICDONT
IR 2% (RReE)

Kt cld, HERGEHEE Y — <4 794 v, FAEESE 7750 (split questionnaire survey
design,3 form design) IOV CZ D EEIMZEIL, VWb 57— X@lé, HatT — £
Vv =V ELIEN 2 EEIRO A RAEIC O W THETT 3 2 LiIc Lz v, iR S
D FHETY 72 R % AE 3 2 pEIRGHESR 74 ik, I IF KL EL ZEROME
HET — X OGRS IC T, RMEZHE LT 3 L Bbh 5,

SEIRAERE T A vidr v 2k 7 v a PR KEEGHIFRE-CHEEEE (2 Vi)
ICBWT, MEFAHOBI - #EF1 D85 (Raghunathan and Grizzle 1995, Chipperfield and
Steel 2009 7 &) 2o F h ARk Eofiov o LTEHE LTV S, fiHIC R F—
LERTOIC, FH{LLTTFROF Y 70 - BEE Y Y TERIBRLTH I I,

*1 PEENERI Y — [ FHA v EHE~ v F v 7D
HOEER Ay b1 By b2
ES(FN ¥.X z w
AL (ETES Bl KMl R
A2 % KM R BigE

&) Ali M, Kauermann G(2021) X v {ERK

v.x,2,Ww DOAFHEZ K 5 72 D IR S 4 X n(=nl+n2) OFAEZEHET 5, 72721, Wi
FAHEINC X 2B~ EROIK T 2T 5720, A% 2 58T 25, A1 Tl
—HWOWMEIHE (8 v + 2) ZRHL, FEAR2 CihofEHE (e y bw) &
BT LicT s, HWAER y & EARN LR x Z2EARBEORFEHEE & 32, 7
K1, 2~0EY BTl FHEMIC 7 v Lo L35, BIE (B2 WCIFEHEFBIZER) O
FEFIEHZIC, zw ICDOWTIREERY 4 XOWAIC X 2HEERE, H 20t o T
o ma R FAMES,

ot E (yxzw) DERFESH—DRLLDEwERKICEL—DaTEEx 5, Hlx
X, [BIJEE TV y=bot+bixtboz+bsw+e ZHEE L 72T 5, LaL, WEDky T4 v
Tl zw ZFEFFICED L a— FREFELRWEZ®, KEERSICEL < & 2 0 Bl % H o
AATEY, &5 WIEKBER 7 D ARITARE Z T 72 9 2 TRV Z i 2 22 IR O, gk
FEEL W, WS, BT ROTHFA VoL ) U ERFCTFELTCIZOHFEE WL
%,

P INED BT BRI L R A D DEEZ LI LB TE LM, 25 %H
AL, ZHEE O ERARREAHEE 32 5K, wbw aHEH~ vy 57 v RS LCHlS
T 5, BN ZRGEMECHIFIC X > CTRZR 228, B 2005 ERMLNTEY, 0 eD
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X y,x,z,w OFEIKEDAE, B2 OREEEHEET 2700~ ua7 7 e —F, fhove
DNIFE ST NER e e T — X2 DERL (D’Orazio M, Di Zio M, Scanu M, 2006 7= &) &% h
CE2nhMeodsisrnT7u—FThd, MEDOT7 7o —F2E5RAMIEZZON
5, /BT 7H—FILEVT, BRT —XOERIFHHATIIAR L, A Mz (Cl:
Conditional Independence Z{REL T, 2 =7 v b BRBZETARNT A= EHET S C
EBTE B,

WTFRIZLTHER 1 80T zw OEREZFARFICAED L 2 — FRFEL R VO T, Fk
A A TORANEREE LT, eI~y F v 707 av ABRMHATH 5, 7272 LRAIAE
AT A v ofERTH Y MCAR GERICHEHATREZR M) <H 5., KMlED DE
PR LER 13 % EAAZE (multiple imputation) 1€ X 2 fiZE FICHA I TH Y, #EHGK
D% BERAE (mice) 13 1 7k L E T S b, fthh <, Ficib~7 X 5 IC & &
SYEDIGE " BT 2w OFFRZ RO MRt 2 HEEST 57 7 v —F23H %, Cl i3h
BYOBMNMETH Y, —MRICITHZFET — 22 oMEET 2 D IXREE L Vw2 5,

RABZTHNERAET LD S, 20k CLORKEICDWT b Z DI YD MEEIE
ROURTHB, I ALNBZANZ =T, ETFAR—RACHET — 2 %EKT 25, HEWn»
WET—2CReET—2EHEL, BIZIEN7A-20E[EPBEHITH 2RI T, £ 1 D
XK Z~AF v 7L, HHT 22T ARCKRENFME N2, BE» LD, T R
DR E XLV TRER L ofiGHE TR I N S,

HEEPET A VEROBREE L, EFIHE (ZE) O H 0 J7iEe oM
DI N T W5, HEBEREZMHA L =2 — v v 7, RIS O Pl % 5 3 8157 —
2 DB EDE, HEELTAE 2 R+ DN T v R & D (Raghunathan and Grizzle,1995
7Y BERHINTHS, DEFIcoOWTIE, HERICHERT L 2 LicLzwy,

i) xfERTE, ZEARAEICBE L s - BE - B9 (2016), @A - Ei2(2017) % &
ICZEICLE LT,

235 3CHik

Ali M, Kauermann G(2021) A split questionnaire survey design in the context of statistical
matching, Statistical Methods & Applications 30

Chipperfield JO, Steel DG (2009) Design and estimation for split questionnaire surveys. J
Offic Stat25(2):227-244

D’Orazio M, Di Zio M, Scanu M( 2006) Statistical matching: theory and practice. Wiley,
New York

Raghunathan TE, Grizzle JE (1995) A split questionnaire survey design. / Am Stat Assoc
90(429):54-63

EHE T - BEPSRTE - BRI (2016)  TRMIT — X DffEt Rl HEEE

AT E - AR F(2017) TRMET — 24U R X 2 AR L L ERAE] a7
i
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G R A & PRI A B DO EZDNREL T DHAZEBOIR Y v Ts -
ZEARNEIZ K DMRIRRDOIRE

TL®IC

RUTE LKoo, D> DG REBy~DR IR A E 2 5. B 3 OER, NRAERF o€ T
MCANDRETH LN, FEEELRSIZTETNVIZAND RE TRV, LrL, —#o=
=y FOx, DERx LV BNCEE SN TV IR, 210 Ox, DIEIXRZIEIK - TH DD, 5%
DOZ=y hDx,DEDx, KV BICBRESN TN, TRE0Ox,OEITTHERTH 5.
TOEE METRETT VL =By + Bixy + Lox, 7DD, TILE B =y, + y1x. 72 DD,
RHATHD. RFETIE, ZOLI Rx,z—FOXWPT—% LA/ LT, ZERANEICEK
DR EZRET D

1. AR & 25

YERRER, o2 UBEER, E2H3OEBEL, uroy~ORRIREHEZ L. W
IR OB TEZD &, 3 OOEHOEAFRMIE, y=Bo+bix1+Box,+eThHD. T2
T, elFf@EHTHY, HUR v VaTORELEMET LT D, ods, RBIHOZHE
HAE 200 ERET S.

v, %, xOBFENK 10 DAG TRENDROIE, RIILHERTTHY, HET&E
TIEY =B+ brx1 + Box, THDH. — 7, y, x1, x,OFFEMRK 2D DAG THEEINDHR D
X, IEPHAERTHY, x,0 by ~ORREREHET 272D RET VI, § =y, +
1 Chan. 2F0, FHEKITET VICEA TR LR CEIRE, 2015, p.56 ; # - B,
2016, pp.36-37). AEMIZRELH I, EE (2022, pp.104-106) ZHME 7=\,

xz xz
X1 -y X1 -y
1: ZHa 0 T 2 : hLHK

H 2% O &EIX, Rosenbaum (1984) 73 lconcomitant variable] & FESEE L C,
Angrist and Pischke (2009, pp.64-65)%% bad control] & PSR & L C, Hernan and
Robins (2020, p.239) 7% loveradjustment for mediators] & FESRBEE L CHML TV D,

2. AKWFZEIZIRIT 2 MBEER  BEFICR T 506

yae &4 (BAL: TH), xZiHE (0= 272w, 1= %1F5), x,xZOWEICEDL-
TRk e L, MMEXZZIT 522 TEEVPREMIZENTZETEDLLIDIZHK R H D LT 5.
REBPOZAER 1T 2NV DERET D, I LEMCZREEOH 2 7A%RBO L 572
HLOTHETHZEELEY. BBRPEERAOFPEH L TEEREHWEAS L, B
DYIRNABIHEZEZ T DA 200, B ¢ T, X1 DAGRELZES THD. —
J, BER e+ 1 T, THEZZ T2 L TR A D EEA D255 6, X2 D DAG
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MIELE D THhDH. 2FV, 6B L0 bANCHESNZ0N0, HBRICHE IO
ST, X WRER A 72D PFREE D PBEDLD. 2 21E, R1LIZBWT, idd&F 1
E2DNDx, DIEIFHHERTIO L DT, idFE S 3 & 100 D ANDx, DIEITHHER DL D2 - 7=
ET DL, IR T EFEEBOERNREL TV IRRALEH THL. 2oL x, 9=
Bo + Bix1 + Box; TlE, HEABOBBEIZ LY, Bidx by ~DREDREZEOINCRKRST Z &
MTERWV. o, P=yo+y10 TlE, MEEBOMBEIZLD, yldxy by ~DRENFR
ZHWUNCRT LN TE RV, NIRRT REMESTHS.

# 1 B AR

id y (&4&) x; (BHE)  x, (BBR) xg (BRBR . A1) x, (FRBR : %)
1 32 1 54 54 NA
2 39 0 76 76 NA
3 33 0 74 NA 74
100 30 1 58 NA 58

3. RRR OIS

¥, 1 2OOEHIZR 2D b00, FIEXKMHAl (NA: Not Available) # & $729 2 DD%
OO SN TV LM TES. DFY, 1B T dxtx,Thsd. HETREE
TINEY = 0p + 0121 + 0,03 TH DD, a3 lCRPDBFEAEL TNDH DT, RAMEZ ZEHRANIEIL
£ 2T, Zam=080m+01my+8mXs +8mxs +EnEWVINRAET L (m=1,2,..,M) TLLH
ZLIZETHITTALERDS. L 21E, M=3D4, X20LB0VThHDH. ZOLHE
RANEHRT —Z &S T, §=00+ 0% + 0,Z3 |28 20, 2 HET X, o0 Hy~DH
ROREWENERST LN TED.

£2: BERAE (M=3) 2L 5 MRp
id y (Bh)  x GHE) Ty R %y, BB Tuy GEBD

1 32 1 54.0 54.0 54.0
2 39 0 76.0 76.0 76.0
3 33 0 65.9 64.6 65.5
100 30 1 52.8 55.7 53.2

4. BT HE « a2 b—3 g X AMEE
X, DBAMED, yOMEITIKFE L T, % E3x,0 b o 00fEe L THEET L E X, #E
FIRIZFHTHD IR SN D, BB ROFEMIY, Y HHETD.

255 3CHK

[1] Angrist. J. D. and Pischke, J.-S. (2009). Mostly Harmless Econometrics: An Empiricist’s
Companion, Princeton University Press.

(2] #REZ - BAY (2016). MBI LR LI ERADOIZRL (X LHTHAy 7 FT7HEHE, TWANAMI
DATA SCIENCE Vol.3, &35, pp.28-48.

[3] Hernan, M. A. and Robins, J. M. (2020). Causal Inference: What If, Chapman & Hall/CRC.

(4] ‘&7 (2015). #WEahEgERHAE, FAEE.

[5] Rosenbaum, P. R. (1984). The Consequences of Adjustment for a Concomitant Variable That Has
Been Affected by the Treatment, Journal of the Royal Statistical Society. Series A, 147 (5),
pp.656-666.

[6] mfEIFE (2022). #FHAOREFHEGR OB & F23E  BENMEREAEK E XN T —%, ELHK.
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TORTAE— 3 DIFETRIIEE
B R (REERGFEE Y E)

=i

MBIV A RHE R O A I BRI 2 FEARAY e Bl ) (5% 5 4 3 H28 0 ik iE) (TEEIVH]
NIRRT EARGE ) TlE, (592 94 P—3 a VORMHEER] oW T, IFY 201k
HOBURTIIHERE SN TR WSS T 2 LB R T — 2 F 2R IR A RE L 95
P A OW T, BitEBhT 25 & Tnbd, T, TYVZMbiconT, Yok
IRIRFTEAHE R MLE T A D D BURFETIL, 1. T VX IVEE - FEFEY ORFTHIEE S,
T HNVSUTOAER, 2. BRG] OMEHERE, 3. TVF VT AT+ —A—
I VDOEREHE, Lol R EZLND,

1. TUXVESE - EEWOREAIEE, 722 LSUTDER

WAETIE, AR T V2V SUTOHERH 21T > TV 523, OECD 7Y # L SUTH A R
TAV] BT ONTWETVHNEED S b, (R T T v b 74— MEGERAESE] (5
EDS0%LLENT T v b7 — A& H) R TE-T A T —) (BFREG|2372 LD 50% L
L ORVNEER) OFFHOEENTE TH LT, HFFTE TRV, Thb Ok - #it
ZA[REIZT H7-0121%,. BFEBEIZOWTHHEZITOLERNH D,

2. EERE O TEE
BPEIGIE, TUVXNARFOEREFTMT DD EERSHEETH Y . BRKEE
ECIEMARflEZITo WD (K1),

M1, avbta—H% Xy hNU—7BBTZREZITICEDOEE (%)

90 o

80 © o
70 000 o
60 o o o o o o
50 o o o © Q o o
40 o o o o
o
30 o o o o
20
0 Hititia e
0
FZTFRVFFTFHARRZ7FA/ REEFRFHEBEIRF AT ASFIA 74 LKA
AL T ERFAFA R ZOLLEIOEHBRSAILILRZEFEY)O] SRAPEF
AlzzrpreHF2A4Aryrrrrr7¥F RARIO Py HEaUESRS S v
b1 =5 | S AE = b= - UH rFrFryFrrazTr I3
S| >»F7r s v 7 ) 7 7 I L 7FE L7
) 5 F = ~ 7 L
7 v 7
|‘

mOvEa—4%& -

oarta—%-

(HiFr) OECD.Stat

BAETE, 1T, BEERBICOWTHEEIT > TV, UEHAEH 3L &
Nie, 22T, BEERBICOWT, Hmi0, WROICHETE 5 L5 AMEL1TH 2 &
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DRETHD, ZOR, BHOFHEZSEL LT, BFREEG OERD R BAEN LR FA
HHAOREEZIER Lz, BEMIIE, EFrisl (k) OoFERTEEOE . B
DT—=2 LT, 7Ty b7 x =25 il BSHEFN, £/ « b — 2B E A
gl (R5e) OFEXROEIEZHRLZEREY THLEBERALND, BAITOWTIL,
Dial b (¥R BRG] A 2T-o TV LS EH~LZLnEZALND,

|

2. w5 HEHA

M

MO EFEESI(ARTE) DEREUEIS
- BFBEIE(DL YA PTUEDIENTU CRREENHELZBIE) LY, £/ - —EROBEEE

fTLELED.
Liml.zéiiﬁﬁﬁgrmr<r_tu
.n ) ET Tl B (3 72 13 TR 0O 55_E (IR A) B8RS b D
E?ﬁﬂialmﬁu“i EBALTLIEE L. (J ﬁﬁu?mﬁﬁ)\)
% VEBFREENS| (BT £17 07 {2) mFREREI(HRFE) BATDBH T
L. ¢
i i 9%  (0~100ZERBALTLIEXLY)
1

@75 vk —ARETEERE|(ARFE) O EEUCEIS
- B@ICHVWT. M, SFEERG | (AFFE) F4T2/- 1M I SIBE FIBLE TSV I —AICEN T SEBS
DENTICOTHEHATIEE L.
- Fe  BHOBFEHRSIOMSE EEET100ELEES. TS YR 74 —LRIDF ELEOFISE TRRALIET L.
NI ERLLTF I A )

Ao oo T {3JEDI( T FEDIE&EL)

| T o720 T -

L T 3 T 1 T T
i + : + N =100%
! % H % P %

(tHAT) 2Rk

3. TUVHNNT VAT F—RA—va v OEEHLRE
RAE TR, XBBERR, A A0 w27 oIS E (REA )~y L liF) %
FEHi L, EEARTFOHAEROFIOAECSVWTHELTHS (K3), L, O[5
DH GV a L ORI BT B IR D A BB, KRBT BYEE D AR
TRV, @ [FUHTA =L a VICET — 2 BMEDR B, 7 — & IR B il 25
BT, @ [FVF T B =y a VICRERIM (AGY —2) DR EHRETE
BV LW EBERD D, S, £ ) LIZE~OMERERF T 2HLERD D,

K3. 77Uy Ravta—T7 17 - AIFIAEGEOEIE (%)
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b * 5 / FPILIERAFEFRAFAZARY L2 728K 5/
r?/.. ..s-/wﬁz {f 2ELAB =z AO04 1 O FoIZA35]| F>»FEFL
¥ = = 7 Yy bk ¥ S ARV R NPT AEA ST EHHE 3
| = F £l T FF = | = Eas = ¥ H= >z 7Y
T vz 7 7 L il 7 ) 7 I 7 T K |
> KU o 7 L
7 B3l 4
M7 > 7 FayEa—F 4 FHBEEEORS (Ki) OAIF|HEEDE S (HEH)

(HHFF) OECD.Stat
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BREAEERESEMFRHEIZONT

FRIE ZIRER (RRESE Fit Z B S =)
IFC®IC
AT, KA, EF, B 5787 SRk 2 2288 DWW CE BN 7 48 R A A SR i L
TWD, TNENOMGHHE N EE 2R E 2 R UCE— 07, TNHIE N ZRE % 7oy FEHD
R0 T, BEITEWICEH LG > TODIE T ThHDH, 2T, A -EH OB Z LD EL
ORI D720 FhEHEFT O D J5 A) ékbf Efﬁ HE. FH, T — AT () &
Wl Bp oo fEIICEE T AME N R IER A NIRRT 2268 B 2 0Nn5, DK ED—
SLLT, f@iﬁ@%ﬁ%aﬁﬁ@%F%’Eéﬁzﬁﬁﬁ%’ﬁ/\ﬁ”ﬁmﬂﬁj%;@ﬁmfké&u\oﬁ/ﬁ%é zZ
T, BEEE O G AR A O EE A HMEE IOV THE 1T,

1A B IR & 5 5 A o 1]

o E2E T BT RE O F R E IR AL (Family Resource Survey) 0N DAL 2 %
3%V (The German Socio—Economic Panel : SOEP) 72 & | # 5 fE I 5 & Tt & 3R AT 1o 2> T
N R DR DLZAR % 22 FED DR L TD, BB TH 2OV S T2 I A T A TS,
KM # 5 (European Union, LT EU) 13, # Bl & B A A ChH D15« £ TR IR B HTET
(EU-Statistics on Income and Living Conditions, PA F EU-SILC) Z/Em LTV, Frts. &R,
ANBLEE . R, EIEOE LWz mO@EfER R MmEL TEHL TV, 2oL I
HEERCEELREL, o, ZONREDOET=LV T HATHIEEBIT, S iii*i/‘\fx?ﬁfﬁ
LR ST EF (B2 X, FlmfEnl . BE S 0. A8l FEERZRE)ICEZDEEIZONTD
PR TRD D ZLITR LT TN D,

() EU-SILC OFRANE

g IR A 3O A 6415 D A TRy A
2021 | TS, AR, &% BIERE U7 Z2 0% - BiE SIS 7
R TG ED [ EDOFKEIZB TS
UNIEIE§=1N AT
2022 | T-ELDTT, e ATEDE
2023 | EEEHM. FE-ETEE | B ORT OB TRLF—E A
/295 13N SLEEOR S
2024 AJEDE 1Y
2025 ek B P—ERA~DT I A TRV — LB
2026 5518 - F 2 F wREAESCE

(H{FT) EUROSTAT & %}
EU-SILC I&. 27 ® EU N8R [E | EFTA 3 [E, EU NS G A [E 26 S L L THRY, 260 T H O

TR, =S L URAX Lo T FIE TSNS, 90% 23, FTfE. AR, A0, HE.
e, AIEDE ., HEOEERDIEE THY, 10% 0BT 22—/ ThbH(#£), £/, EUROSTAT T
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L R ORI HOWTE, BT —Z TIIRTOHRZ LB T TBT —F THiET o4
BRHDHELT, EIEOHE (E8) 2L 2mERTEL TWD,

2. IR A T A O AT

FEEL R IR & B At A B A O A % | Je 2l T 58T 72 EU-SILC @ {§ M RIS 52 8
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The Impact of China-US Decoupling on the Global Economy and Its
Countermeasures: Focus on the Global Flow of Funds

ik M RREERS)

Over the past few years, Zhang (IARIW-OECD conference, 2015), Zhang and Zhao (2019),
and Zhang (the 36th IARIW conference, 2021) have focused on three main problems of GFF—
its definition, integrating its statistics with a system of national accounts (SNA), and data sources
and approaches—in conducting research and pilot compilations of GFF statistics. Using
international statistical standards, data on cross-border financial exposures (CPIS, CDIS, IIP, and
BIS) can be linked to domestic sectoral account data to build a comprehensive picture of domestic
and international financial interconnections. A new challenge for us is to develop a GFF matrix
(GFFM) that not only considers risk exposures between countries but also describes debt
relationships between counterparty sectors. The GFF project primarily aims to construct a matrix
that identifies interlinkages among domestic sectors and with counterparty countries (and possibly
counterparty country sectors) to build bilateral financial exposures and support analysis of
potential sources of contagion.

We introduce the method of transforming the flow of funds table in the form of 2-
dimensional account that (institutional sector x transaction item) into the 3-dimensional global
flow of funds table in the form of W-t-W, where W-t-W represents the flow of funds (based on
flow) or debt and creditor relationship (based on stock) between countries, thus we get an matrix
with sector by sector. That is, a square matrix in the form of country by country. This is certainly
an improvement in the statistical observation of more accurate international capital flows between
countries and changes in debt and creditor relations. However, from the perspective of observing
financial risk trends and preventing financial crisis, a W-t-W inter-country sector matrix based on
the sector of the counterparty can provide more detailed information.

Some studies have used sectoral accounts to identify interconnections among economic
agents and assess financial stability and systemic risk. Okuma (2013) calculated JP’s sectoral
interlinkages using more accurate methods for the analysis. Combining sectoral account data with
data from the CPIS, IIP, and BIS, Antoun de Almeida (2015) calculated bilateral exposures
between financial and nonfinancial sectors in three financial instruments across the euro area, JP,
the United Kingdom (UK), and the US. However, her study did not propose an overall framework
for measuring GFF.

Giron (2018) discussed W-t-W matrices to reveal indirect intersectoral financing/investment
patterns and indirect exposures and risks. This information could be used to describe the

underlying basis of financial interrelationships. Giron’s study (2018) used sectoral data but did
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not focus on the interaction between and across sectors in countries. Hagino et al., (2019)
discussed using sectoral data to prepare financial input—output statements, and Hagini and Kim
(2021) developed International FFS table of Japan, Korea, the U.S. and China, and carried out
analytical applications. Zhang (2022) connect the GFF matrix with the sectoral account to establish
the sectoral from-whom-to-whom financial stock matrix (SFFSM). Their research is not only
limited to the circulation of funds and debt claims among countries, but also attempts to extend
the funding operation among various sectors between countries, and then estimates bilateral
exposure between various sectors.

This study enhances the above research studies by improving upon the GFF statistical
framework, integrating data sources, and introducing theories and concepts of financial networks,
this study innovates and improves the above research. This paper mainly refer to Zhang’s paper
(2022), improving the compilation methods, and especially identifying the interconnections
between the sectors’ national tables based on the W-t-W model. This enhancement is achieved by
combining the GFFM and identifying sectoral interlinkages in counterparty countries.

China, Japan, the United States, and United Kingdom (collectively, G-4) are the four largest
economies in the world. Although their economic systems, market maturities, and political
systems are different and face many political challenges, a GFF analysis can grasp the basic
structure, mutual dependence, financial exposure risk, and homogeneity and heterogeneity of the
external flow of funds of these four economies. This will undoubtedly be useful in understanding
global financial stability. Therefore, on the theoretical basis of improving upon GFF statistics and
developing application methods, this study also focuses on the setting of counterparty country
sectors in CN, JP, US, and the UK. This study explores new theoretical methods, deduces the
application of financial networks to FFSM, pays special attention to the changes in capital operation
in the face of economic decoupling in China and the United States, and proposes practical

countermeasures to prevent financial crisis.
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