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Measuring Global Flow of Funds:
Who-to-whom Matrix and Financial Network

Nan Zhang
(Hi roshi ma Shydap)dmi versity

Abstract

This study seeks to construct the GIlobal FIl ow of
mar ket mechanisms to measure global financi al st e
data G20 economies, to iestiabtisti GFFG23@ at whitchbhat
financi al ri sks and iThdnuencersneacont vitahseo@®I®© rcraitnrtir)

accoumthidcat & r om fd otwa olf ia §f umsdesc ivaft p iu n @ EnaTh)e i x
FIlfOocubeonotunater paatared pdisssud eers &k p o & yICahpsanna, and
the Uni thendd Setxaptleasi.ns how to estimate bilateral ex
in order to -xpacitfriuc tf icaoaidod ircad N meect tw oerakesh meowuwom ky t
each ot helrorwdiear cefxdupsossaim @&lsy s i @u rsiunggge®0As,8 tthhaet mo st
vul nerabl e Becdoer sexmosumwesesare Japan's ROW sect
the United States remains a huge player in the
expand niatni al debt .

JEL Cc8es: F21, F37, F42
Keywopgrldo-bladwv funds; -bunhpaotjastanpateacptesr ameworKk
financi al net wor k

l.Introducti on

In April 2009, G20 Finance Ministers and the Central Bank Goverteking Group on
Reinforcing International Goperation and Promoting Integrity in Financial Markets called on
the International Monetary Fund (IMF) and the Financial Stability Board (FSB) to identify
information gaps and provide appropriate proposalssfoengthening data collection and
reporting. As a result, in October 2009 the IMF and FSB proposed 20 recommendations for
improving data collection with a view to closing or narrowing identified data gaps in fout.areas

!'They arap(io)f buislkd in thebbdbrdancfahasetabr]| i ka)e

vulnerability of domestiingp reocvd magmiceosnmuom i schad d kosn, oc
statistics.



There ignternational awareness of information limitationsaigis the problem that existing data
do not describe the risks inherent in a financial system. Previous research has evolved into a
discussion of the basic concept of GFF and a proposal to estastigis@cal framework for GFF
(Errico et al., 2013)And Errico et al. (2014) go one step further by combining sectoral accounts
data witht he Coordinated Direct I nvestment Survey (CD
Survey (CPIl S)v,esltnmheenrtn aRtoisointailonl n(1 1 P), and Bank f o
s t at toanalyzethe U.S. shadow banking sector by breaking down its claims and liabilities by
counterparty country and sector.

Themethods for converting-Shaped accounts ingectoraimatrix were proposed by Stone
and Klein respectively. When Stone (1966) was in charge of the revision of 68SAN, he designed
a financial matrix model which combined the flawd stock of fundsf various institutions and
sectos with the inpuoutput tablé. Klein (1983) put forward the research idea of linking the
capital flow statement with the national income account and the-aytptit statement with a
matrix representation, and compiled the financial matrix table according to the princip&e of
inputoutput model Tsujimura and Mizosita (2002018 madea lot of successful studies on the
theory and method diow of fundsmatrixwhich based on the ké-to-Whom (Wto-W) by using
theflow of fundsstatistics of Japaand the U.S.

For the past few years) order to conduct research and pilot compilation of GFF statistics,

Zh ango dJARpPNaQEED Cofference, 20)%ocuses on the three main problems of Global
Flow of Funds (GFF): the definition of GFF, integrating GFF Statistics with SNA, and data
sources and approachésd Zhang alsdias organized and implementaavited Sessioon GFF
observation and financiatability in the Society for Economic Measureme{8EM) for three
consecutive years from 2017 to 20BY. inviting scholars and experts to exchange and discuss
with each other, we gradually deepened our understanding of the GFF theory, designed the GFF
staistical framework and data sources, and compiled the GFF statistical matrix for the period
20152019 as tests. In addition, at the 35th IARIW General Conference held in Denmark in
August 2018, there was a very useful discussion with statisticians froEutibpean Central
Bank about the papéZhang and Zhao, 201%e presented to the Conferend¥e discussed
statistical discrepancies: Methodology, vintages, coverage, compilerasymdhetriesvith Mr.
CelestinoGirowh o i's our paperés discussant.

Anot her point worth mentionifgoRaystpubl iresedr
cblection ofoschbbarbfy WwWonE#kbeAbabiksis @FFAQded int
a total of s@uclkaphewns, the &l dw of funds statisti

2Richard Stone (1966), 19
®Klein, Lawrendsle R. (1983), 35
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and applications of academic monograph. The bool
statistics, financi al accounting, ianntde r fnian a mamiad |
net wor k,mananllyysidi scusses how to observelnhhe fl ow
particul ar, from Chapter 8 to Chapter 10, it f
sources, compi | aftiinoann cmeat|lh ondest, woarnkd anhael ysi s usin
Through the useagoéednsteaniasi baabdolrydearn dfairndasn c id
exposures ,(APIB3)S ath&awh Sbe | inked with the domest
buil coumprahensive picture of financial.interco
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 betwegru nt er p & r ts elchbeo mn&GF F
project is mainly aimed at constructing a matr
sectors and with counterpart countries (and po
picture of bilaterwmgpdritnaarcdlaysiex pofs up etse mtnida s
Some studies have used sectoral accounts in order to identify interconnections among
economic agents and assess financial stability and systemi©kigkias paper (2013) aims to
estimate Japanesectoral interlinkages by more accurate methods to analyze those. For these
aim, first, His paper recompiles the Japan s flow of funds accouRteA()Jinto the secteby-
sector flow of funds accounts, which shows links between assets and liabilitiess Hotdeach
transaction item, i.e. scalled fromwhomto-whom data (FWTW)H i gaper applies input
output analysis to the intsectorFFA and simulates ripple effects of financial shocks transmitted
in sectoral interlinkages.
Using sectoralaccounts data in combination with data from the Coordinated Portfolio
Investment Survey, International Investment Position, ang IRI8ad paper(2015) estimates
bilateral exposures between financial and -financial sectors in three different finaaki
instruments within and across4seconomies (&o Area, Japan, U.K. and U.Sowever, this
paper lacks an overall framework for measuring GFF
Girond paper(2018)discussed that Ww matrices embed information on indirect inter
sector financing/investment patterns and on indirect exposures and risks. He proposed ways of
guantifying indirect exposures and financing relationships between different sectors, and made
clear that the algebraic structure of the matrix conveys information about how assets and liabilities
are distributed across the economy through direct and indirect Tihissinformation can be used
to describe the underlying web of financial interrelaships This paper uses sectoral data, but
hasn't put the focus its analysis on the interaction betag®ss Countrgectos.
Haginoet al . 6s paper (2019) discusses the met ho

*Luiza Antoun de Al meida(2015)
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input-out statementsThemain purpose of this paper is to comprehend and organizéciveofF
Funds Accountsof various countries of the world from a financial point of viévae paper
construct a global financial ingudutput table that shows both international and domestic
transctions by each domestic institutional sector for the U.S., Japan, Korea, and China.

This paper is the development of the previous papies improvement of the GFF statistical
framework, the integration of data sources, the improvement of compilatitioase especially
the attempt to achieve the departmental connection between the national tables based on the W
to-W model. That is, the combination of international capital circulation matrix and financial
input-output table based on sector data.

The United States, China and Japan are the three largest economies in the world. Although
the economic system, market maturity and political system are diffar@hgven they also have
a lot of political trouble now, buihe perspective based on GFF cmasp the basic structure,
mutual dependence afidancial exposure risk of the externfidw of fundsof the three largest
economiesThis will undoubtedly have important implications for global financial stability and
for world economic growthTherefore on the theoretical basis of improving GFF statistics and
developing application methods, this paper also focuses on the seting afnt er par t coun
s e ¢ inthe Wnited State€hing and Japan, whicot only explores new theoretical methods,
but ako tries tgout forwardsomepractical countermeases to prevent financial crisis.

The arrangement of this paper is as foll ows
framewor k saaticditdaraepmasciu ®s t he ciomtsda gsrtaetnicoyn odn
sourcesnhamclke @®nsei stency ba&iSweaan FlilnRnerndl CRIcS
and financi al i nstrurmBerctd oBOB/ RAW add i sihsetse rt dhye.
Section 4 discusses tbhenmet hadbl ogunfoy peepar
makes an empirical analysis on t hsecUhhoarbakld, St at
including the, fand®owaaf®i s pmeertswdmMka)h8desi-adfi vi ty
Di sper s iShto)d mawxt he position of the countries i

2l mprovéemenstati stotaGFFramewor kK
Based on the comments of the ¢imsxtkd s arstyanmeett rli A
for dathe o oildsamEsugs tGFtFH asvwd clseen revised in this

2. mpdovement the statistical frameworKk

Zhang and Zhao (2019)
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Table 1 the Statistical Template of GI ob
a b C d e f g h
Creditor by country Total
County A | Country B ”"” All othgr Iia.bilities. of .TOF€i| Difference| Total of
Debtor by country economies| financial | Liabilty | (A>L) | World
and financial instrument instruments
Direct investment 1
Country A Pprtfolig invegmgnt 2
Financial derivatives 3
Other investment 4
Direct investment 5
Country B Pprtfolig invelstm.ent 6
Financial derivatives 7
Other investment 8
9
Direct investment 10
All other [Portfolio investment 11
economies|Financial derivatives 12
Other investment 13
Direct investment 14
TOtE.il Asge Portfolio investment 15
of Financial . : o
Instruments Financial derivatives 16
Other investment 17
Total Asset 18
Difference (L>A) 19
Total of World 20
Net Worth 21
Reserve assets 22
Monetary gold 23
Special drawing rights 24
Reserve position in the fund 25
Other reserve assets 26
Adjustment item 27
Net Financial Position 28
NotEeidllet worth i s t hteo tdaibkfeftiess teanricdei Ibiett ween( 2008 SNA,
( iAid)j ust mean iittem fier balancing the net wort h, res
Gl obal FIl ow of Fands pMat ilitxdiépGffvieedinn2ath ewdr t h
each bgunty
a. Adjustment item-N=etNeAReRikbrammrec iaasls eRoss, i tainodn
b. Net Financi al Position = Net Worth + Reserve
Tabl e 1 is in accor danacned wist hb alslerd sotnata ssttircuad!

frewhomwhom dat a

ar e

used

t o

establ i

s h

t he

GFF



wi t h t heentdroyu bpirei nci pl e. According to the statis
Bal ance of IPnatyemrennattsi oannad I nvest ment Position Mz
Il P can be set as foreign financi al assets an
bal ance sheet of a country in questiwne, bwith ¢
an instrument with the counterparty country id:eé

Table 1 provides a statistical framewor k for
into five parts: direct investmentnv epsotrnefnotlsi,o

QD
=]

d reserve assets. Liabilities are divided int
c

—

nanci al derivati ves, and ot her i nvest ment s. T

Uus reserve assiedals ins naosn diisatbanti twietsh wthhe st at

-~ O

his statistical framewor k, the GFF statistics

abilities between the world and a region at
remain consistent with 11 P Statistics Standar c
characteristics, which can be summarized as f ol

(1)n order to reflect-tdhe GFEI| sttiacnshiigsbatswe
processing method wherein transaction and coun

transaction items that direct investments, sec|
i nvestments to countri es c(osuencttroyr s()s eicnt otrh)ye irso wsr
Accordingly, we can determine the dual rel ati ol

h can show the scale of-whdtewhpdmwhtaton ite
i ons hwapys fionr mextatmpwdae8r (asbee col u#@®n @i madt ro

q
D

w o o ©o 9 60 O d S
~t

i nvest ment can be represented as ab, portfolio
other investment as a8) in the table shows Cou
wh i h fnatamemeant s are used for transactions bri
t hi can -waryoviindfeortmaot i on about the financing st
we also can identify and wunderstandi oonheonfi nan
counterparties. At t he same ti me, we can al so

in the row vectors from other countries to rai
on country B in t hreairsoiwCgvuwefcttoow sA,onetic.s f und
(2ZNo reflect the actual situation of internat.
to establish the GFF matrix table for the appl
and col umns by-tthhtea bpurliantciinpgl.e Wef aWso desi gned a
sector (see coildmnt hdatamcdnr dve IrCkepresented as
relationship of these fAalll other economiesod ar

fili abil ihteire se coofn oamile sodtl Fabot ati Esabfltheesot al
That is,-(al10 = 1@ 13 c={1@&®@1L3 + bl3 + cl1l3).
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(3Bach "column" shows a country how to use f

out pwt snultedv funds by what iitem; each "row" repr
four financi al instrument s, namel vy, who inputs
bet ween the total of the row and cotlhuemnusien ofow
external funds financing for a certain country
of funds. For i nstance, Country A's net worth
l'iabilities, that +i $,4)a21 = al8 1 (f1 + f2 + f:

(4To maintain sytmNetmay rirn, thkbe Wdi fference t
ADiIi fferensesmebr>oAI DOf aemmdencd n( A>dl)unmintshisetway, t
tot al | a@adu ht it v cegelnudseh € f eirse necgptheel country' s tot al
t he col umn pl ubhsa ttTditea fiD i Wofr el sde tmcheic. ahildon a | of Worl d
whi ch patei nnr bwaalcacnscuenton t he

(50orresponding to the various troawsg2a®2ti on i r
show part of the reserve assets, speci fically
positions in the fund, and other reserve asset

1 shows a balanced rel attofnshiapchal wpesinéeonwar

t hereof . For example, country A's2=xo0amddaRent of
+ B2 @2

(6MNHhe bottomlilr owamea gTameéfesect s net | 11s corr e:
Net Financial Position that obtained each count
equilibrium conditions of nati onal external fi
assetsaetowbhéh of the financi al assets of a col

position of the 2@0uwn2tAa g an@ob2elx2ampl et ca However

there are factoonpsatilbi keétyhedfantdatske t da taan da ndh eo tdh €
selecting-imvestimeahbnci alem, the actual external
inconsistent with the above theoretical rel ati
adding the neéto wtohhe hr é :1e mradses a&shseeyt sarien erqgoval2 t o
positi @2 fi nTlarbome need to set up an adjustment i

the reserve assets and net fi @anNetalp opsoiesniictoimoln i
of each country is calculated using net wort h,
adjustment item is equal2& dat2nad G 2 B abt2 ida2l posit
+ H2 d28 B2 282 B2

( 7B)e c atutsee main purpose of compilingbohde GFF m
capital positions, the diagonal line el ements |
financi al i nvest ment between thendaddmaelet iac comactf
internal financi al i nvest ment s.



(8)n the bol dcttthleue olpi mallhdt h&albi aahci al i nsi

country in rows are merged, we can get a sqgquare
and an orthogonal matri x can be otbtmakedso®e w
statisticalacmndalrena@ae®ss about

The statistical framework delineated in Tabl
provide informaisongaboéut chundndi cate financia
GFF within a country andadcebbksesctcouotritag, ngn
financial ©policies on domestic and gl obal finar
break down further some special -hdVedsootompnamrc
a separateagnarnirnx daah mei nanci al i nstrument .

I n addition, d#&\ ntgp tctoempflyr widfh Whe GFF matri
gual ity and consistency of datheclpiroygi amndgbaloa
information. The 6GHFI|I MmMawusi nxg whiochkhksi data, can
to quantify bilateral flows of funds. Using Tab
clear the synthesis probl ems, namely HAwhat i s
financi al i nstruments are used, andowhat i s the

2. 12nt egration and consistency of data sets

S

~— IMF

J—
Sectoral data from SNA
Non-financial
Corporations
General u Financial
@ -
Household E— BIS
ﬂ, _ @@ - orco

Government Corporations
Financial input-output matrix | <I:'.>‘ External assets and liabilities matrix ‘

Fi.gPr ot ot ype template for measuring GF

The GFF data should be basddheorf ®@xe sshage s
mil arities of approach with them (I MF, 2006) .
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oft weorl d account of national accounts but al so
Il P st atLiogtaitd o,n aBt Hxatnakddn gOESGD 6 s F.i nTamec i parl o tAactcy
templ ate for the mal nThata amse sthhwowndamna Fsgurees
(1Data sour ces efxarereasat abalsissehtddsn(gE R td. Mhieal iwloi t i e:
matri cdisreld amobreef | ect c oadlretbear pardtatd ownrsthri yp ss ettt o

as well of | axattFeenrd ead det ai l ed description of th
previ ousZhmpangerazaa@lwhhiacch f ocuses on the depart me
compiling FIOM and integrafThenEANLMhpt bBeelktAd Md :
what everseexttoerr nffailnanci al stock data are avail ab

Bl S data s oiusr ctense. ITihrek IblePt ween domestic and ext
data sources and integrate with the economic Ve
(2 ctdatsa sour ces ffoirnampcdaadtt giwnnpauh@NYrhiaxy (B
Shotwhle me ssd s et s a & nwh itldibmk t he ResiThéet OMorl als ¢ ROW)
on the BSA, wihtihd hR@W fdat@anci al natcowmmal s astoun
According to the feasibility of data, financi a
basic sector data f-out gwtmpistbnieds ¢ 6 ta danaut ratinroiteng u

included in tban O&IC®o shbad tainsteic dithdech o bser vati on.
statifsamelwbse&kd ocanSHNA ustlde t foofldlebevinmreaygi n i nsti t u
sectTohrast.Na-ssi,nanci al Cor frFo matnico a g c M F@Emreatail ons

government (GG), -pf hidnigteihtod tdiso rasn ds enrcaurirdegs th coufs e h o
the world (ROW).

As a case study, we have compiled a sector m
Firstly, t he bal ance sheets of five sectors in
wh cuihsi ng the financi &It ada%asmdi mtisise or a ttihceen adECHal ar
Chimhe Chinese government has yet to release i
from China's Natignalompdll emdc eoySheéreet Na2G@G2 ®dn al I n
Devel ophnelmim)d Center f or NgtCiNdBr5gS e ctBpanl atnhcee 9 hneaentc
i npuwtt put tables of Japan, China and the United
of fivehesrctaoaoccsar didawhitxoehthhe hBOWal &hoecsbeet wi
combinedCWi &hl S | Pnad aBl S hde exposure risk of ROW
sector of the counterparty country is calcul at ¢

The |1 I P dataset ceChpBemeadt sBItShed aCRIs®,t s by
information on who holds forei ggm eassi sdeetnst sa n dl hveh o

*OECD St@Mawti3@s2021)
"Li Yang and Zhang Xiaojing (2020)
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https://stats.oecd.org/

dat aset here wuses Locational Banking Statisti
securitiesi basnsdi nteos sa vsotiadt irsetpeat ed cal cul ation b
and deposits weltestselments ofn LB® data set.

3. Crebhei G§F matrix for G20
3.1 sThectucharawcder imatircisx of t he
Based on ffThbllkajyoutveohave established the GFF n
2t hat includes 24 co.Umt siudgs a@ret nosshyeird ee cpoonsosnii bel s
in a GFF framework for a country toienaAhhti mani
and booder | evels througRBalfsomabmhas&dbemsMmarme,nt ¢
the Acolumnd as an Assets, and Arowod represents
of rows as columns too, which a square matri x.
Tab2l eis an illustration of t h2e0 1®FFa cnha trroiw oafs t
matri x has two statistical groupings, includir
showing the source of funds, telsatmeing, (dilr e atndi
invest ment (Ol), covering the main structural (
assets are |listed by country in the columns t
enti fi edTlhfeoru pedaacihedc eddl .t he GFF matri x. has t he
We used dRIiE&PIfS,om | P and LBS instead of Ols t.
couBshygws-hPaeabdes | iabilities-bofddebtomas mér
t holders (columns). The GFF matrix reveal

o

, we can determine both the Wowttrhbédubasnc

~+
=

cture of its external i nvest ment position.
rmine the sources of i nward financi al i Nves

o o O T 9 O
—

-~ DO C O O® =
—

h e col umns of t he matdesxt,i nvad i oanBn afsout

= N ¢

vestments from a country (creditor).

At t he same ti me, we also know that the rows
that is, total gl obal assets = totnatlr yg!lhoeblad tlh e
tot al l'iabilities of financi al instruments = t
column fAa country held the total assets of fin
Therefor e, we canEéahsépbpveatbheustryctilUhierdf fron
financi al assets and | iabilities, we can get t
country 1T total assets of a country = the coul
balnce between domestic and foreign financi al a

Tabl e 2 GfFéad2mat(raisx00lf9nmeind i ons of USD)

10



Issuer of liabilit Total
e Eipancial nstrumen{ AR | AU BR cA cN FR DE IN D I P KR Lu MX NL RU sA s6 | za ES cH TR GB us Others | llabiityof | Total | Diference| Total of
Holder of Financial | liabiities | (A>L) | World
claim (creditor)
Direct investment 317 3962 1254 1191 879 2719 6 0 1545 0 224 2577 1208 15647 2 0 404 60 17332 3167 0 0 10698 10818 74101
AR Portfolio investment| 346 59 1369 100 249 1089 0 1 2281 543 33 9167 18 1618 95 10 562 8 318 508 1 1520 25473 9029 54397 147416 o 147416
Other 2 0 1 o 660 0 [ 0 37 o 63 92 138 2953 0 [ [ 0 1060 570 [ 1598 5676 6069 18919
Direct investment 0 196 28953 25026 15267 14448 225 612 2581 71051 12759 15495 0 69379 436 382 25267 7930 1436 6105 17 50690 162400 17871 528492
AU Portfolio investment| 0 12 28846 7659 31022 | 52190 2 502 5800 153130 15908 46508 2 32206 105 1265 31565 1109 2245 25515 1 63307 377399 323957 1200253 | 1983115 0 1983115
Other 32 50 1212 17462 8835 9475 3632 723 306 10962 1121 1534 40 9863 79 1774 22420 543 230 4480 26 29022 70673 59876 254371
Direct investment 801 3139 9379 2524 31104 | 13107 318 148 13395 22907 6500 58254 8064 155736 38 27 3942 349 66133 10897 35 18139 81731 43333 550002
RB Portfolio investment| 357 5029 18877 1876 7920 5924 54 1 1358 13519 12356 47827 915 15145 159 828 9 626 3289 5439 25 20718 204546 85798 461586 | 1144974 0 1144974)
Other investment 15 1 375 564 5295 1150 5 2 184 1699 723 1397 2 6065 [ 1 27 1 6381 a1 1 4930 51505 53023 133387
Direct investment ) 24588 2449 12620 12267 18157 599 37 4152 20666 5232 130021 1035 250311 1533 o 185 2416 12133 36407 14 34821 402255 43025 1010026
CA Portfolio investment| 19 27963 139 4699 31012 | 70070 26 4 4512 77113 11034 83627 66 32612 336 29 20439 820 2973 40459 10 63706 1122120 386332 1080121 | 3677830 | 299328 3977158
Other i 1208 3700 14 13515 7736 2367 355 54 143 5155 295 6456 7640 6233 61 253 2558 87 218 2937 233 106266 466331 53781 687684
Direct investment a 10867 576 10254 32337 93530 989 18807 11663 | 127517 82323 8556 23 40284 282 1804 102458 145 3631 23245 59 13732 116203 740889 1440132
CN Portfolio investment| 1 19803 8 32426 11337 7227 552 1270 1526 28450 16887 72539 80 16150 23 13059 | 147529 | 1419 239 9657 10 60815 233063 753536 1427607 | 3590649 0 3590649
Other i [ 33417 3 9403 13616 0 [ [ 1163 o 21299 17942 29 871 0 0 0 460 1969 1786 [ 49227 36828 534898 722011
Direct investment 1 2696 930 7903 5108 101516 122 19226 34461 16245 1837 145459 0 154304 3113 412 2124 1087 26318 65962 188 97678 83826 95501 866103
FR Portfolio o 23521 224 48556 8606 457017 a 6 171085 | 204758 | 27897 455696 119 210894 560 9855 0 1363 70398 79270 22 188684 661037 1070004 | 3779576 | 6867997 0 6867997
Other 213 12703 4552 4630 11321 182704 1989 318 125124 | 40269 1307 220350 3586 89128 26939 13478 15270 816 55011 74549 474 637279 325297 375011 2222318
Direct investment ) ) 229 8847 11239 74174 586 9 41705 33979 4948 183339 947 304494 8740 6 959 1772 24142 64905 1769 42535 148259 129504 1086629
DE Portfolio investment| 64 31475 212 36530 | 12572 | 212461 0 7 75334 | 136663 9773 387103 116 229545 2161 7400 0 543 32576 84819 a4 165307 467180 1165757 | 3057643 | 5165589 | 1806576 |  6972165|
Other investment [} 4502 498 1072 o 110744 0 [ 30261 0 3796 88406 225 43831 [ [ [ 1199 21276 22061 0 259423 63393 370629 1021316
Direct investment o 1354 -4 1921 2571 6596 27176 95 6830 27918 13274 2485 195 31205 104 118 57462 1007 2974 6795 152 20615 45883 78571 335296
IN Portfolio investment| 0 8671 6 18475 1266 8808 5014 2049 233 20766 3320 56078 4 11391 73 475 63803 780 180 4349 10 32401 202651 169518 610321 | 1089033 o 1089033
Other investment [ 3549 42 0 0 2792 0 [ 211 0 4003 660 1 807 o [ 0 184 700 1080 [ 24733 16800 87937 143416
Direct investment 0 2484 2 2945 10670 1929 3300 252 924 40229 8697 1035 0 19307 6 70 55386 23 90 1747 139 7806 12151 (35530) 133661
D Portfolio investment| 0 2484 0 6095 1104 2481 8658 58 1669 11790 1921 32945 25 10145 91 1097 26812 92 222 2702 2 10331 73668 52258 246651 | 410993 0 410993
Other i 0 730 363 0 o 2600 0 [ 78 0 5036 81 0 0 0 0 0 0 86 396 [ 2029 3015 16268 30681
Direct investment 1 101 635 355 1737 96470 | 44114 127 0 5362 909 102712 0 144351 2850 80 103 811 13246 21800 172 18253 34900 34589 523676
T Portfolio investment| 0 5444 77 9796 2406 234916 | 140405 0 11 59382 2382 185245 20 37618 39 546 3 1484 134915 | 11570 14 58205 142909 393964 1421347 | 2310607 | 356378 2666985|
Other i 143 319 165 340 858 109402 | 54039 33 9 4600 12 34930 58 11225 2006 2649 131 121 21274 2861 1006 33584 3449 82372 365584
Direct investment ) 1158 267 6419 3485 23614 | 10821 29 ) 2002 7604 417 0 64082 37 27 23428 70 516 18841 4 7189 131793 335 316249
N Portfolio investment| 0 50190 27 73560 | 13672 | 115342 | 42018 21 23 13622 26878 168227 18 54971 63 21696 3 925 8208 39104 o 145326 1154027 836687 2765505 | 4447980 | 5843333 | 10201313
Other 0 19309 264 0 o 176780 [ [ [ 308 6263 5105 a6 [ [ [ [ 100 1244 1893 [ 323324 436688 394901 1366226
Direct investment o 862 18 1648 6109 4592 11204 140 -285 1788 38870 1608 o 16350 68 2213 16287 ) 1846 3666 18 5094 39105 (4395) 146805
KR Portfolio investment| 0 13429 1126 19582 7301 12346 9413 4 140 906 22539 46606 18 16046 33 6738 53620 138 a11 13786 3 36275 231191 159679 651329 872688 163017 1035705|
Other investment 13 151 24 383 13407 706 959 952 46 69 1505 380 24 553 317 417 4672 4 383 390 [ 3636 7660 37901 455
Direct investment o ) 10630 | 77505 12902 63050 | 213181 168 0 35879 13625 7470 o 331577 7955 5886 31437 2388 11015 | 152908 637 146666 766099 680606 2555673
LU Portfolio investment| 96 11346 2077 12035 12701 | 511239 | 729170 359 1904 724239 | 127611 30373 1465 130059 15960 733 29755 | 15846 | 203325 | 254955 89 192139 160836 1082920 | 4251232 | 7218964 | 2835413 [ 10054376
Other i % 338 845 640 14407 72107 79018 108 18 18088 2971 152 131 12733 1467 262 6277 97 5044 54204 141 29172 4737 109005 412059
Direct investment 1273 765 1244 21390 779 5237 16105 126 o 3137 13272 3828 21520 129642 7 4 1084 190 45468 6104 16 15434 100888 8403 395916
MX Portfolio investment| 2 3581 2184 10480 987 11920 18393 [ 1 6067 20817 1691 43474 10481 955 329 0 119 5438 7067 2 18755 159613 62011 384369 792377 0 792377
Other ) 3 9 705 116 248 1750 [ [ ) 584 111 2 39 0 0 6 0 1315 29 [ 632 5756 785 12002
Direct investment 143 3731 4222 27517 20808 | 203426 | 201183 | 13247 748 50086 | 116189 8837 717063 25219 34543 37479 91505 | 93532 1637 180104 | 18232 192067 860528 474301 3376349
NL Portfolio investment| 1 23804 366 31764 3963 289197 | 305467 26 6842 65021 | 117338 9506 227562 105 5778 4011 14432 12478 44900 66734 47 108601 577152 520281 2444466 | 6452434 | 2205561 | 8657995
Other 153 2572 501 3717 o 44404 | 93775 0 ) 12165 o 469 16258 51 0 0 ) 1396 26454 39344 1583 102446 28144 258189 631619
Direct investment o ) 6 1029 6024 25776 23903 o7 0 13993 2194 3863 3772 0 96677 120 4783 28 834 29820 864 17655 14439 184775 430651
RU Portfolio investment| 11 1837 2 4180 2072 3287 6692 9 9 1349 4644 1316 29084 20 9797 62 o 143 149 3750 22 12746 84796 67895 233853 733772 o 733772
Other [ 6 12 3 o 6064 [ [ [ 6089 o 675 6916 5 1330 [ [ 6 917 1789 [ 16616 120 28744 69268
Direct investment o ) ) -8 512 4189 1393 236 o 5519 4725 405 174 o 10000 1 o El 1345 1987 -60 6305 10826 5809 53356
SA Portfolio investment| 0 0 0 286 165 1332 2998 5 3 841 2843 1643 5282 o 1510 28 0 9 [ 1409 3 4824 0 23040 46221 193151 260254 462405|
Other investment [ 136 [ [ o 6905 [ [ ) 234 o 3604 2571 o 288 0 [ 6 514 3484 [ 31257 3994 40581 93574
Direct investment 0 19695 380 7137 38105 15410 | 16118 17852 31409 1098 81874 18653 38382 0 86323 10828 404 318 747 21526 12 21206 287951 146701 862128
SG Portfolio investment| 0 16427 24 6405 7492 3348 7562 58 635 701 17713 5792 21905 3 9068 669 1813 520 221 4455 9 22081 100060 122186 349138 | 1947592 | 993130 2940722
Other i ) 30018 @) 6050 o 20447 ) ) 0 252 o 2752 5608 67 47550 0 0 342 2316 9511 [ 97132 55238 449143 736325
Direct investment 0 634 92 658 5856 3432 7053 381 116 2210 4437 244 7761 ) 24130 14 22 171 1236 4920 10 5821 7812 13413 90423
ZA Portfolio investment| o 3277 50 7000 531 1513 5011 0 0 1397 7696 963 23539 0 10696 51 670 0 116 2723 0 16254 87136 34510 203135 319785 105467 425253
Other i 2 43 5 a7 1692 824 579 328 0 24 272 10 261 1 125 3 7 62 23 213 4 9105 1487 11110 26227
Direct investment 343 92 6879 5825 981 54060 70048 207 8 45643 7357 1253 82615 13171 155839 6449 (58) 4240 115 11755 75 95120 40793 53704 656512
ES Portfolio investment| 20 6659 1302 10449 1384 182693 | 158968 [ 3 122153 | 64368 3705 127002 407 49718 57 4951 0 129 14853 34 46005 163311 300275 1267445 | 2215842 0 2215842
Other 942 774 807 323 1526 76445 | 52927 19 i 8772 327 17 5771 3145 13621 2180 10525 162 60 6050 135 29174 10865 67312 291885
Direct investment ) 506 14907 | 12264 5446 48046 38881 3453 29 12453 33893 451 455737 1330 405260 16827 ) ) 5059 12330 291 74171 228968 120962 1461448
CH Portfolio investment| 0 14946 1721 37845 4453 35500 | 68576 9 10 9965 37748 7514 103505 78 30643 374 7708 12280 6240 7349 6 67213 604147 201963 1250885 | 3391073 | 228998 3620071
Other investment 2311 904 1005 2037 1214 56149 | 42646 180 226 17671 1761 106 38730 5886 17384 12733 3880 10129 1331 8268 4261 205241 12139 223548 669739
Direct investment ) ) 12 998 1581 3330 9528 a4 3 5991 o 1281 3995 ) 19660 6029 721 545 1 6749 2248 9377 3333 26984 102409
TR Portfolio investment| 0 551 5 2617 312 2917 4325 0 2 1878 4970 353 16390 10 4962 1032 3694 o 46 359 1661 7817 28457 23503 105863 304921 o 304921
Other investment [ 9 25 ) o 8977 0 [ 0 6196 o 2078 1326 [ 6426 0 0 0 7 1384 4179 21605 1247 43240 664
Direct investment ) 100509 | 4666 81927 12610 | 144689 | 140310 | 6409 307 25503 | 163594 13225 704537 12729 655547 18984 739 10716 | 26163 | 111948 | 81201 3649 851414 420727 3592102
GB Portfolio investment| 2 80348 629 102468 | 21805 | 217266 | 200598 34 10 54222 | 175336 36100 398018 161 125025 8931 371 42347 | 63314 33185 89675 68 1515670 1583253 | 4756833 | 12386256 o 12386256
Other 420 64661 6463 95709 65084 | 265856 | 298320 | 28183 1521 42573 | 112265 937 91763 4949 185046 24234 105396 | 77064 15354 40824 | 157944 | 11099 1033837 1300919 | 4037321
Direct investment 5041 102160 | 20177 | 483636 | 67855 | 243567 | 310971 | 13039 359 43824 | 518490 | 100239 487437 74854 869220 6381 220 21060 15705 | 101608 | 308118 | 3449 466458 366480 4636348
us Portfolio investment| 34487 | 387323 | 19669 | 1260152 | 162830 | 338718 | 468231 | 3826 4035 145949 | 1806516 | 254120 | 1299308 | 19234 587172 6501 92476 | 408077 | 20657 65680 | 346015 790 1166927 7577468 | 16485171 | 24495729 0 24495729
Other 14139 29779 18991 | 172192 | 123681 | 157549 | 142842 | 16998 6748 21110 | 213993 27207 561 70544 52472 11401 13173 | 58752 2426 19777 144 7554 756988 1328879 | 3374210
Directinvestment | 35065 | 303602 | 210300 | 244793 | 1943142 | 410378 | 365819 | 33373 8004 188497 | 404799 | 114777 | 1176971 | 33599 | 1533076 | 298001 | 11885 | 188186 | 55831 157976 | 434009 | 19272 528820 1517337 12388158
Others Portfolio ) 182707 | 18245 | 194131 | 366027 | 593269 | 978672 259 4355 306054 | 1404584 | 90539 1177591 | 38658 527701 36221 94322 | 638681 | 51502 | 194946 | 361827 392 1152883 4748784 17192952 | 33254208 o 33254208
Other i 2049 41936 1377 438992 | 566349 | 803233 | 535073 | (2014) 156 (26636) | 366556 53810 (107730) | (83691) | 252201 49851 65668 | 469967 | 2956 137276 | (24907) | 20357 1369226 510619 3673098
Totalassetof |Directinvestment | 42671 | 579259 | 247605 | 1044549 | 2198881 | 1532818 | 1754585 | 92045 | 79632 | 554969 | 1769103 | 418832 | 4359923 | 172419 | 5582402 | 407318 | 68559 | 641733 | 214998 | 622688 | 1499135 | 48980 1895649 5959592 5824210
Financial Portfolio investment| 35156 | 921160 | 48165 | 1982023 | 645981 | 2860182 | 3754587 | 5209 21814 | 1718162 | 4610836 | 572011 | 5064220 | 61541 | 2165175 | 80294 | 282141 | 1489901 | 180310 | 811643 | 1472302 | 1595 3671933 13125226 | 21054331
Other 21825 | 250462 | 35854 | 737831 | 832095 | 1967375 | 1497624 | 50769 9828 264421 | 762920 | 141848 | 502374 12877 760742 | 131272 | 217484 | 667498 | 20495 | 353946 | 406334 | 46872 4143646 3155497 4164544
Total assets 99653 | 1750881 | 331624 | 3765303 | 3676957 | 6360375 | 7006796 | 148112 | 111274 | 2537552 | 7142949 | 1132691 | 9926527 | 246837 | 8508319 | 618885 | 568184 | 2799133 | 424803 | 1788277 | 3377770 | 07447 9711228 22240315 | 31043085
Difference (L>A) 49072 | 462130 | 780151 ) 183097 | 639340 ) 999066 | 315083 0 ) o 0 552703 o 115185 ) ) 0 206148 ) 199969 2901854 2350195 5352460
Total of World 148725 | 2213011 | 1111775 | 3765303 | 3860054 | 6999715 | 7006796 | 1147179 | 426357 | 2537552 | 7142049 | 1132691 | 9926527 | 799540 | 8508319 | 734069 | 568184 | 2799133 | 424803 | 1994425 | 3377770 | 297417 | 12613082 | 24590510 | 36395545
Net Worth 47763 | 232234 | -813350 | 87473 6308 | 507622 | 1841207 | 940921 | -209719 | 226945 | 2694969 | 260003 | 2707563 2055885 | 114887 | 375033 | 851541 | 105017 | -427566 | -13303 | -207474 | -2675028 2255414 2211122
Reserve assels 65779 | 43257 | 374715 | 83931 | 3167992 | 166628 | 198230 | 396116 | 120654 | 152510 | 1265290 | 403575 939 11 468478 | 496580 | 287292 | 51631 70652 | 788582 | 93028 171823 449070
Monetary gold 2256 1316 78 0 6331 | 100525 | 139055 | 21690 3230 101177 1409 4795 92 935 25275 86903 433 0 5169 11621 42804 | 20130 12737 334457
Special drawing rights 4354 193 4046 7941 10690 11284 16453 1463 1553 7712 18484 3427 344 3810 6537 6725 8089 1052 2078 3834 4526 1343 13270 50803
Reserve position in the fund ar2 776 344 2706 479 4692 6315 3164 1096 3451 95¢ 2021 3221 ] 2438 1921 3117 165: 065 845 2368 121 157 643, 22016
Other reserve assets 58797 | 40972 73284 | 3072492 | 50128 36406 | 369800 | 114776 | 40170 | 1204442 | 393333 1814 1 165100 4384 371733 | 486417 | 285181 | 43540 52828 | 730952 | 71398 139381 179.
Adjustment item 46736 | 535961 365571 | 1146798 | 168147 | 396015 | 111065 | -137987 | 477647 | 879879 | 227535 | 2670551 | 214503 | 1457155 | 20811 | 213996 | 439724 | 111549 | 735075 | 29060 | 255182 | 2092357 7868099
Net Financial Position 64752 | 724938 536076 | 2107502 | 509141 | 2435451 | 433740 | 317051 | 98192 | 3080381 | 436043 37951 583760 | 636847 | 374402 | 657626 | 699109 | 45100 | 1001988 | 746220 | 369628 | 410849 9674443




Data SobMFceCoordinated Direct I nvestment Survey (CD
https://data.imf.org/ Coouldamad egx PlCePtl 581, 2 27 4 h& e st n
https://data.imf.org/regular.aspx?key=60587815; | nt er nati onal Il nvest ment P
( B OP/ Iht¢riRonal Investment Position by Country - IMF Data; and

BI'S internati onhatlt pbra/n/ksitnagt ss.thaits rsbhrPde/ s200at x/ t oc/ LBS. |

NotElere is a clear criterion to distinguish direct
of 10 percent or more of the voting power iin direc
strictly follow thimocovdrelrapmi;ng htkeeteWwmere,t Hdhee et w
of Ot her ITm\b2amgtemegnot BecamskeB$She data of LBS is con
scope with that of [I1P, CDI'sS and CPI S, LBS shoul d
LBS overl aps wittcdh prhev ePl Sd oduabtlae, counting we selec

I nstruments of which UTad® and Deposits to compile

I'n this upgraded verDdifdrereinrt@wh RimtwpdeAD &g nc ve ( A
>Lgorhrus to achieve the symmetry of the matri x.

existing in the original GFF model can be sol
l'iabilities, so that the totalsasstens, awtdicot ak
convenient to operate in the analysis and demot

I n addition, in the updated GFé&seamasietitegm t her

in the finawdi ahei npipmeantméimxtd.§ Tohfertehear e two reas
t hat count er paadsiestdshtga&btio,t @rneds emavneys cou@nries do
the ot her hand, in the bottom half of t he matr
assemnest olri abilities, it has been included in t
matri x maintains the balance between the use a

whol e.

Tab2can further indicate the scope of extern
proportion of and relationship with the internse
external financi al assets amgpalcitabiflriotm dade ant
a financi al crisis in a country or region as
effective financial policy in terms of the i mp

focus on China,oJiapane tamae &¢fhfeedt S.o0ft ext er nal
bank credit funds.

3. TZhe Composition of bilateral i nvest ment bet we
Using the data in Tallhefc@¢cuswiengleor| Gpieda,a Jdna
Uni tteadt el8s i n Tabbdeow®'afmisndiabkeng, and "col umn"
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https://data.imf.org/regular.aspx?key=61227426
https://data.imf.org/regular.aspx?key=60587815
https://data.imf.org/regular.aspx?key=62805744
http://stats.bis.org/statx/toc/LBS.html

Table 3 shows the compositiomvarsd memdar ett emreiesnt il
Japamd UtShhey 4 dWDbenchmar k.
By pbBespecti vreodw fChdhnian élbiob d u oad f r$dln6 Japan

billion frombtyhlee UhDltasdeoRiOal®Bg st heoff ®Prim Japan'
i nvest meatwabi £hion dollars, while thewdanited
$23Bi I | i omhdokfare, we can see that the United ¢
in China, while Japan focuses on direct investrt

TablTehed Compé s btaitia@nveads b ynevd( as @f0 16 UBP.

credito China Japan United States Others Total
debtor O | P o [D | P o | D | P | o | D | P | Olbites
DI 1275 1162 1194 14401
China | PI 284 2331 1166.1 14276
o] 00 %8 6861 | 7229
Dl | 35 1318 1810 3162
Japan | Pl 137 11540 15978 27655
o] 00 1367 9295 | 13662
Unteg | O | 678 5185 4050.0 46363
P 1628 18065 145158 164852
States | 137 2140 20365 | 33742
DI | 21275 1232 57116 123882
Others | PI 523 27759 117381 171930
o] 7084 5489 26820 36731
Total assets | 21989 | 6460 | 8321 | 17692| 46108 | 7629 | 595056 | 131252 31565 | 56242 | 210543 | 41645
Networth | 7587 | -78L6 | 1092 | 14520 18453 | -603.3 | 13232 | -3359.9| -218.7 | -65639 | 38614 | 4914

From the columns in Tabl e 3, we can see that
P and Ol al | exceeds t h&80d4d®hailnea 'osf DIt st d ntvhees tlme
was8b$iel IPil omvB3s bsid | i on, and Ol was $124 8billion,
China's Pl i NS astmenbd 2 pdért hd sUt ot alt hBeS, mai nl y
Treasur@hibimamvdsst meastr aintk st féa rdt, accounting for
i nvest ment , while its investment in Japan accol
United Kingdom and Australia are al saocc cloaurngd nfgi

for 3.19% and 1.6% of China's total foreign i n\
As can be seen the 6rowd of Japan, the U.S. inv
wi t h DBldiolfl i$alnl, 5R Il | d fo n$4a3t¥d | Ol oof Rc®B®BdAdohttimg foral

8Zhang and Zhao (2019)
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DI from the U.S. 80%9agprad, OIP la3c@Ewnsndasfrdesrul t we ¢

Japan a®ffdo¢he RJnanbd Ol , and the scale is |large. CHh
on add PI , but the iRaegasndinemg »lamdre' s sexstmarldal i n
the col TanbBlgehien scal e of Japanese investment in the
that offapghbDiane tShrwaB1Bi | | i200%8fori ts tot al forei

i nvest mdnthc9aMRn tasn df o0l &2Bc o WArst iang efsaurl t, Japan an
oPlan@ while Japan and Chi n2) f éln@(s%). n |dii raedcdti tii novne
the UC&i nandthe UK and France are also |l arger r ec

Table 3 shows thoeenghkeasrntanetndr bet wee ndRGhrisnta,, Jap
the forms of mut ual i nvest ment setaweendi GHiemra,nt J
i nvest ment between the ODhRIt eadndStQlt,e swhainlde Jtahpea ni ni vse
China and the United Bboha®es ciomndBaitmley Uers tame afbsrod
domi nant sharnenicni atlhe nfvoersetingenntf imar ket . Compared \
the scale of China's f or &@h gthedibnovtetsotnmermnosah ibogf sTtaibllle
t hef neaext ernnvaelst ment positions &6t aCeaohbhyi JamanAnart
t he &r0d 9ddheex t eirnnvaelst mesntofpob ot i aPuaanpe s anid\be
billi%lD&nd i on restpree tviavsR2¥5 Iwhiidknem 2 R0 t o
Chiammd Sheavle matme asamel hAegative sign

4. The met hodol ogy for prapamahgi eounterpar:t

Tle financi ail20@®ioswesd otfha2t0OOnvany risks to the g
from-bcarodksesr exposuresacamndnis-bbheasecpowalur es f
under the ROW sector without specifying the ¢
Therefhorlke asis of compiling of EALM which cov
to the sectonk wmaikrniessot lhcaotmbi ne t he Idl@dRPd Sqgf f i na
CDIL&nBlIéSk ocati onal banki @ nynteatti ¢thiec SEALIMBSnat ri x
sector account dat a, afd t @outtl and laithdiviec. sweacghuorre f i nar
Crebsosr der exposures between sectors of -major ec
financi al sectors to build up a comprehensive
and across borders, wityhtarloiugh bahecksttcabhrhal ra
China, Japan and the Uni seecd bDSitpruittesu ta smaat rciaxs,e an
specific operation procedure is as foll ows.

4 Compi | aRi in@amBadlfalBhceee t s

Zhang (2®@%®), 362
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Firssliyng QEBEAGt aotfantdi 6€enaer
compi Fien & heeli aashoedd tF BSK)
are FB®Kenf ifnraoomi ahe accp2@®BS,o-nwhi
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dat a
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acrcaoly nAvehiec hc Itas s i
Fa In aitchlamsali cgpubl i $Addr leytatrameshiEMrs oinvi ded

Moeetchrayg sg dC wrdraeardc \SDRs
and

e i igtheg mamamatphoart
d eDpeobsti tssplcouarhigtuii et sy

fi

iitse,ms

cat.

on

for

Nat itom al Bal

setcheo rniina d atanh a s

ch i

acc®@radidng ncd uSINA s

of

standar diFsemcdangual adtegeasy ati ves;

transacti

on it e

isrhvae £1id masmitir tafsucned pen s

aaQddhempl oy e
Ssheets

United States antderChmatniagnahi cthamdaareds n
Table 4FB8pant 8§20p09dSDfbn.)
Financial Non-financial General Households and
. : Rest of the world
corporations corporations Government NPISH
Assets Liabilties| Assets Liabilties| Assets Liabilities| Assets Liabilities| Assets Liabilities
Monetary gold and SDRs 38 0 0 0 21 17 0 0 17 58
Currency and deposits 5847 18704 | 2680 0 761 0 9534 0 93 211
Debt securities 10713 2699 299 789 636 10183 | 325 0 1698 0
Loans 14046 6018 498 4474 195 1399 26 3120 | 1955 1708
Equity and shares 2963 3231 2820 7516 | 1523 159 | 1947 121 | 1774 0
IPs 243 4851 29 251 0 0 4830 0 0 0
Financial derivatives 531 541 14 39 0 0 12 13 317 281
Other accounts receivable | 4669 1862 | 4193 2545 | 2678 @ 421 513 174 865 7917
Total 39050 37905 | 10533 15614 | 5813 12179 | 17187 3428 | 6718 @ 10175
Financial net worth 1144 -5081 -6365 13759 -3457

SourOEeC.t,dat aseRBBnbOBmONnsol-HAt 2008

Secbywdachieving the same
i nclude datwe wqChe@ha nsa, natoi onal bal
and CNB&.balance sheet of China st
of the SNA, and

( FONo-Ri nanGirplor aNF,6nGener al

i nnTéden HEICON alat @ao dma |

sheet,
foll

ance W

rictly 0 W

alVidedti huodoi binaé Goercptosrrast ri eonndsme

(HH) tRReet of @thRe@W)wlohd df i nanci al t
correspond ltoow tshetfeurecht compi | ed
foll owi ngnalnelut, e, @@y si t s, Loans,

SNROOS,
LI MF (2@1

Tabl e
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Il nsurance technical reserve€snahosal achoouenttisgaoh hno
Debt securities Equity and investment fund s
investment, Changes in r &sfoaoveer ddsisge ttso tMiesceil d
transacti olrB8ft e®BECDnNn 1Ihdetr agFBaBcft iGhni niat eammse icn ats
and consolidated into 8 items, SO as to achieve
mai ntain the same standard with the classificat
which show as§, Tadahbkedp. Tabl e
Tabl e 5 FBfeatU.th20k@dSDfbn.)
Financial Non-financial General Households and Rest of the world
corporations corporations Government NPISH
Assets Liabilities| Assets Liabilties| Assets Liabilties| Assets Liabilities| Assets Liabilties
Monetary gold and SDRs 1 0 0 0 51 49 0 0 49 62
Currency and deposits 2631 19585 [ 3117 0 1021 23 | 11415 0 2257 865
Debt securities 28794 14690 407 6573 1703 22117 | 5653 212 | 10841 3804
Loans 28120 5328 278 10105 | 2094 21 1010 15799 | 2520 2768
Equity and shares 35611 38588 | 9814 53424 | 392 0 45240 0 17984 17029
IPs 8006 32595 | 521 260 0 6137 | 30747 36 88 334
Financial derivatives 0 0 0 0 0 0 0 0 0 0
Otheraccounts recevable | 4708 1491 | 14534 14788 | 1057 1474 | 270 373 | 349 = 2791
Total 107881 = 112247 | 28670 85150 | 6318 29822 | 94336 16421 | 34089 27654
Financial net worth -4366 -56480 -23504 77915 6435
SourOEeC.t,dat aseRBBnOBmONnNnsol-dAt 2008
Table 6FBfanate&20padSbfbn.)
Financial Non-financial General Households and
. . Rest of the world
corporations corporations Govermnment NPISH
Assets Liabilities| Assets Liabilties| Assets Liabilities| Assets Liabilities| Assets Liabilties
Monetary gold and SDRs | 3120 0 0 0 0 0 0 0 12 3132
Currency and deposits 2050 33855 | 8994 0 4881 0 16969 0 481 420
Debt securities 11850 4032 208 3362 123 5411 392 0 505 273
Loans 20567 3466 417 17390 0 27 203 8930 | 829 @ 1263
Equity and shares 11768 15737 | 1355 = 38567 | 13560 O 21140 0 866 384
IPs 3379 6033 796 0 0 0 1858 0 14 14
Financial derivatives 0 0 0 0 0 0 0 0 0 0
Other accounts receivable 0 0 2104 3602 660 0 0 0 2042 2104
Total 62633 = 63123 | 13934 62920 | 19224 5438 | 46562 8930 | 5648 @ 7590
Financial net worth -490 -48986 13786 37632 -1942
2Li Yang and Zhangl8¥i.aojing (2020)
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Sour ce: China's Centen8bBor Nati onal Bal ance She
NotTehhe yuan tradedSdal | 2801 8P8&85i od, abiyernaag eS)t at i st i ¢
Year be@dk 533 .

4 .Qo mpi | a tiniaonnd-@a & bF e

There are two mestbtvds issecrcatmphodne tilse t o i nfer t
ratio of a trassafoiksnlilke mpdbred tve emerteh @d her i s
to cal dulnatrabidadieed 1-Opr it hei pl e. The | atter is mor
this paper adop¥Asdebpesetbool dthembodtrates that
above-"alls governments at -bbedeodMhiidrepglthned deetc t h
|l oan exposures wasbowdér | aegelr Bhabhat ctbescourt
equity exposures was more accenboardef ulhegwaelhe c
201lBjecedents can al so be-EGas¢FAsaraphaé t puepar at

Tab(lHagetnoal .,n 20dE)Y to obseratthd hcedbatimé er al e
cr ebsosr,@d@d | i nk with wsiseeucGFOR amhatarcicxounts data in
data fCDINSRPHU,IBeP and BIS to estimates bil ater al €
nofmi nanci al sectors in three diff &r emnctonfoimn a&rsci
(China, Japtani,s amaelc dJasSaroyuntteremedtoaealuntiryanci al
out put( Ftla|l,e ewnhviedk® 8 t drppa r e d thaeb ofvoer m notfo F 1 O.

I'n order téseenWabntecoHBFS Ot of all, we separa
| i aibdd iaf each seenhbryfabB@obdeponephte the asset
(Table E) of each sector and the |l iabil2ity stat
(Zhag09h

Institutional sectors Total Institutional sectors Total

g t= | § R t*

= S

LL LL

Total Total

Fi gur eCa2mp o s i Ta lodnfesosfe Etshleaminado i (IR)t i e s

3Zhang 0a®3B0) ,
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E, which i @ sieg time Ffiigruareci al asset matrix and
(selee AnneXatTatbhlee elnd,t%fstneiagglapgate of financi al
by each sector r ot iosn tththee aagpgreag astied eqf afnidnanci al
sector row on the |iabilti=t] eiisdet,hevirert tfhienemsaiaall
t htesectrprs the net fipa&recitalsasdhet doafaltwd asset
each cselcimBEach part of Tabl e d&naadadiatd eeemem ti s 1 ¢
of mEt amadmaRkt a$ Xxs hyegvand,.

Wheregg 20) i s the asgaifi=a@b)dnmaati al instrumenit
the j institnyrizomal thect orabdid thyanacmadnnti nsft r ume
by the |j institutional s &abbB ealnddRt esohrodwinggi mteo t he

m m
2, wdecthilveel at WotfEiHiep, t"=3r, At the samertdimeg, to
j=1 i=1

t he deonutbrlye accounting ptfi=tteptebl ithteed, sthhat di
assettstehoifnanci al i insdg ualmetna i(trowfhot al i abiliti

ofttand®is shBg® .in

et; o et o
étEU étRl]
tE:éZU tR:éZU (l)
€ Mu € Mu
é .0 é o U
&ndl &nbl
The difference of assets and I|iabilities of
rel ationsigiep algatf we egpegl > f, ., themhasectocrease i
n iF1 i=1 i=1 i=1
assetsje afd . sdcthasnjincrease in liabilities. Cc
i=1 i=1

each sector witahtdakieng ot mé ftl'd mpdrei malest x of t he

of each sectdlz(tleiSIj,CB&gn)).ressed as

)

14 Zhang ( 2® 9 5 .
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So, we then have the&) relationship shown in Eq

ag+g F...ap W i @

i=1 i 4
wheegeis t he net i narheeasmatirn el iodbidxptreesss e d a
e=(e,@e @) ./, i $he net increase in asrgdtss and 't
expresséddpsd@r ). Equitiionmdi cates that the total
in Table E are equal to the total Iliabilities ¢

Théd8abEenThbRa&r e used to calcul ate the asset anc
I'f dwevi de t he el emgntthsatohfe stshuem P ft abhlee absyset s or
sector E(qrueafPEjonve atatbhat debt rati o. | f each deb
liability) is efxpmaersmsodi fiiol Rook rnmeatcrbifxsebeor, its
r,,.The calculation formula of each row and col un
Bare stEqQ@nN. in

r.

b, =

1)

(4)

—

j

Si mi wareindjwei de t he terlaemsepmoassiEtdik@mBheby t he sum
of t"owweolctaatien aséét welnesieasset ratio (asset coe

then the individuatael eemecabtabkcolfaEqg® .Dy mabhei kol I

d,= " )
JI tiE
FroEm(4) and (5), we can get tihmasttbmehiabli| $e
and the asset coeff{skeenormatriamsdPd@méesponds
(sector ITamMceg(oms)t rament sblt hdsei mmeatspPn of s

only discuss the mewhhiocdh otfh ep rneaptarrii xbVgifsd abod see dY o n
Let C be the input coeft}(iatsiertnte mamr ioXx oheTdhin
otiabilities of the various inst}(i=tjuhtoilodnsa,l t sheecnt o

the input coefficient.®@f Table Y can be defined

_Yi
Ci =+ (6)
t
According to the industri-® preacbnoplegi talk as:
rel ati onshi pecoofnotmhiec taencdh niincpault structure of eac

a certain persisampaefi otni mes. aPlpil s ead i n the field ¢
described as the use of funds in the same way
funds, and the proportion and structabéeof t he

19



called the portfolio of financi al i nstrument s.

tiwmarying than physical transactions, the port:-
institutional s ebueo rtso mish arteil cantsi voefl yt hset afbilneanci a
| aws and policies, the business scope and finar
have strict regul ati ons, so the financing comt

relatively stable.
Since the representation of the asset coef f |

instruments) and the liability coefficient mat
sectors of financing and i nevecsothnide ntti opnosr,t ftohlei g ru
D matrix and the B matrix is Table. Aadadbdid @i ng
Y table is also a square matrix (sector | sect

tabl eegpnebe@d. as Eq¢

C =DB 7
It is expressed by the el ements.®f the input
G = a dikbkj (8)
k=1
Herd,can al so be interpreted as the proportio
terms of tihesasbet psogertion of financial i ab

sectors in the debtor. Applying tylod itrmput( seacdfofr

I sectors) Table.(9.can be defined as Eq

Vi =Gt} 9
This gives practical significance to the c¢comg
I n addition, the analysis of the ripple effect

urent | y Mceceadreddi.ing to the above deductiffg infere
@D 9o (the reempit Faeldlameaiddb((9eTHhHe <cal cul ati on pr oce
i nput coefficient TablWeacal t uAspapeedaodn r eehed n & off t
paper
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Table 7 FI O Tabl e f200rl 9JUaSpha b n(.at t he
Liabiltes Financial | Non-financial |  General | Households| Rest of thef ~ Net
. . ... |Total of row
Assets corporations| corporations | Government| and NPISH| world | liabilties
Financial corporations 15054 7352 9358 2725 4561 0 39050
Non-financial corporation§ 4355 2901 442 181 2655 | 5081 15614
General Government 1780 1655 604 89 1686 6365 12179
Households and NPISH |~ 14745 1692 289 33 427 0 17187
Rest of the world 1971 2015 1486 401 845 3457 10175
Net assets 1144 0 0 13759 0
Total of column 39050 15614 12179 17187 | 10175
Table 8 FI O Table f@QO01lO9W&SDUDb&. )(at t

Liabiities| - Financial | Non-financial| General | Households| Restofthd ~ Net
Assets corporations| corporations | Government| and NPISH| world | liabilties Totalof row
Financial corporations 35413 33174 15041 13278 | 10974 | 4366 | 112247
Non-financial corporations ~ 8091 15226 1299 391 3664 56480 85150
General Government 2047 1797 894 999 581 23504 29822
Households and NPISH| 54320 23643 7465 528 8381 0 94336
Rest of the world 12376 11311 5123 1225 4054 0 34088
Net assets 0 0 0 77915 6435
Total of column 112247 85150 29822 94336 34089

Table 9 FI O Tabl e f200rl 9GHSIDn a n(.at t
Lebites| Finanal | Non-financial | General | Households| Rest of thel ~ Net
, ) ... | Total of row

Assets corporations| corporations | Government| and NPISH| world | liabilties
Financial corporations 20865 23588 4929 8591 4661 490 63123
Non-financial corporation§ 10300 2542 86 0 1007 | 48986 | 62920
General Government 7406 11594 51 0 173 0 19224
Households and NPISH | 23825 22060 162 67 448 0 46562
Rest of the world 728 3136 210 213 1301 1942 7590
Net assets 0 0 13786 37632 0
Total of column 63123 62920 19224 46562 7590
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43Compi | aitntoenr EtO c€malnt er part country sectors
By compil laifregOal we c ant O nroeM atthieo nV€ hse pt ®oreg wefe nF C
NFOGGHHanRIOWDbuthi s secticbrdeoreddsuadtiong r KRIOM i onshi
in FIPBC,anNFC, GiGn @ankderHHcDhetefi®ese, FwiDen deter
financi al transactions or debtseaeoadorcsedndoovee:
especiall petclodr $ hec icfoiumt er party, it i s necessa
the specbbdbi £he cobateipgparthwere needs to be a b
the FC, NFERut G&lcscbbH dance with inteTronameieotn atlhiusni
requirement, two methodstegmabexiconisngedada; onhl
use the ratio to calcul ate

We attempt to-bestdi matatilbestdéebt bet ween count e
ut i | i ¥it @\ ntfhoer mati on i Andheéent sbyrkeskdsad et ween
out standing amount of assets and eaddhe dteddrt o.r s ¢
Ther ecfoombei,ned with the FW® wuakldet ¢ &ulteygd east eadf abo
me t htoalrse ot dbeé aFeOabl e

Filrgtfrom the perspective of the nature of fi

asset holding sectors and I|iability issuing se
are issued and hel 8eblgn dficinrmahrc ii amlstir msneint 5t iwhms.e
be identified from other sources. For exampl e,
deterimi omd®E; i s usual INF Ccnasrurieaendc eoupgenbsyi on and
guar antaeseswel | as i nvest nleHfitndmaisdls, déarsi watuial d g
i ssued and FiCahd ®$lehti wedd ny, for some cases, such
financi al bonds, where it is i mpoawsdEtl iematoed pe

by -paompr oach.

I n accordance with this i dea, we deter mine
met h o d $seef cotr@ea isn toefr pa€Clt aicmsnof ysectdvi § s$a@ctomung
in country Byamel tapkbtvwl agedountry A's foreign c
A) by the share of country B in country Abds fo
foreign assets in country A, and tnhoenesh areentosf s
n c¢ouHetrrey iBs. an example of a methodology for d
secttaomotsleedfora c o umteerdmarat ys.our ces f osrecdtadrcul at i
n Jvai-psains s eChianar jouigkm e ROV ,CPCIBIBS, | & Rd

The CPI S data s hoowr desgunparitefsdl i or oisssvest ment
counterparty country and instiismemrt etrynp en e(dd alztc
to the sector debt posit.iTh@Dt &ti e ohlyherocests
transaction between the NMhS® 9SeBcSt osrtsatafs ttilces oa wi

22



on banks' totalkéoreogm by ai mst nomembtr® but br ok
country and recently also by counterLBdrtiys sect
included into FC sencdt otrh eosfe tdhaet amsoaucietyseer ¢pbar It ayh | ea
basTtkel P dat aset compl ements the CPI S, CDI' S an
information on who is holding foreign assets a
Ther effoorreei,gn c | Gasi Gress twdfisy UGhpi aee'cdi anrb tje secur i ti es
cal cuwlsatfeod | ows

FC”_JP- CN= ROW 3 S ., 3§OW_ o (10)

WheR@Wsi s the amount of the JTalpamDisetIRaEPM ns)e citnor '

debt securities c¢ominagn df rnoene dt fidoa tl@soee oLleBaS, wbeau
estimating fi N&BceicIDIrdBstsa tissSjomgiesdhesd sGhr eaof

in Japanese foreign debt sléda.tiot,\,_%,\,icsl &ti@ms comi n

share in the hol di ngGhicafcacfoardahdeggb t dbe(V8 es eour i t i e
UsibBg(10) and retemphnn eidnatbear,n aviatcmruanlt eFlp@r t coun
sectasr shown .in Table 10

In order to be consistent with the creditor
transposed the rows and columns in Table 10. T
rows represent &aiadlidmn iberse. .akEsheatrseviboya ectoluentt emr psar d
from the observation of the col umns, we can no
domestic sector s, but can also know the infor me
vari ous c o ubnotrrdiéeosr steoo fc rootBiser ROW ntinr it dhe. bott om r
10 refers to f(naaddiyad usnitnevrepsatrne nchcsucnoturnyt rg eecst oort:
t han t he tTaortgaelt acsosuenttsr yof t he ROW sector are c:
astse of t he ROW3esceocntoofmirowibmr ea kb @&owhi ab isheicttioersd s
count etrtpaomnfyt he pearoswpewéei vanobbserve not only t
bet ween domestiknoswet diasbi boutneaéeéspetd twwguntry
cr ebsosr der ThectRROW riightcmé sidnin Tabled el ® to the fi
l'iabilittoirédi ah, sdapamooamidet het WgrSsebaonrt hose |

To avoid doubl e (ofouwnhtiicnhg, Itohaen sClaanidmsd @pbsiet s) of
A6-:S2 Bankdordeospositions on r eascicdeeunnnts aorfe Jsaupbatnr

from the claims of FC to ROW in FI O table (see T

®Ccpl S: Table 6, Repostsed sPbiyt Selcitor!| m¥e Homeletr , A al
Economy of Nonresident | ssuer .for Specified Econ
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t he .t albhlaett ol apioki tti hes ROW sector are calcul ated
|l i abofithesROW S8ecotwowomias al l G

Tabl®nternbBlOMandgadtx t h 0d®dSPf bn.

poset CNFC CNNFC CNGG CNHH| JPFC JPNFC JPGG JPHH | USFC USNFC USGG USHH| ROW
Liabilities
CN_FC 20865 10300 7406 23825 | 5 2 0 1 155 il 0 14 531
CN_NFC 23588 2542 11594 22060 | 21 135 0 3 134 208 0 5 | 2578
CN_GG 4929 86 51 162 | 0 0 0 9 6 0 4 189
ON_HH 8591 0 0 67 2 1 0 0 12 8 0 5 245
JPFC 33 10 | 3 15054 4355 1780 14745 | 544 244 0 3 | 758
JP_NFC 34 13 | 3 7352 201 1655 1692 | 337 382 0 385 | 860
JP_GG 25 8 | 2 9358 442 604 289 | 249 184 0 24 | 733
JP_HH 7 2 0 1 % 181 89 33 67 50 0 1 198
US_FC 517 144 19 4 1115 306 91 66 35413 8091 2047 54320 | 10072

US_NFC 439 200 17 43 620 798 83 60 | 33174 15206 1797 23643 | 9051
US GG 199 60 8 19 281 127 38 21 | 15041 1299 894 7465 | 4365

US_HH 48 14 2 5 67 30 9 7 13218 301 999 528 1044
ROW 3360 5% 123 326 450 1255 1466 263 9469 2561 581 177 0
SoulTadb l6dhPad aset : 720 Financi al bal ance sheets of

LBS6s Tash| eCDAN6S®@sd d &bd kel 8 5.

Table 10 showsedheomdebeée!l amidonshi p between th
Japan and the UnhieteddSo&we€dlas the bilateral ri
to the ot her, So as to construct deberg§ besobhoh |
account data canCDUEPhHhISB Sammi 4 d d wiattiten f toad fmgaeé i o a
crebsosr der risk exposure from iBrysitdche tsaweutmeitdhdeeo d
have al sthec @rapgwdligegditAn ne x 4Taabtl e¢ hepaped of t hi s

5BbFinanci alAnNsliywof lbs GFF Matri x and Sector al FI o

A network is merely an al tty navthiewe téppr egsrean
representation allows for a faster interpretat
net work consists of nodes and the | inks connec

Ki mmo Soram2ki anao Saimamithla Cook
24



represent differentcouctontycigeespagdenitési akahmeym

(expost-wey wevpsnlthrey positions of the nodes is
proportional to the countriesd holdings of |iat
ofysst emi cally i mportant cdUCrst rieps.eskort eelx dmp lae |
the financi al net work depicting exXxfess uar elsarigne d

i ssuer of debt securities. olLpiokretwiosnea | tthoe twhied tshi
sectsorexposumlsect oSrianncoet hneert wor ks are constructed
instead of drawing a |Iink proportional to the &
on t he secoesdairptaccri ty to absorb the potenti al | oss
secitsorl ess able to absor betherhleorsesf corfe ,a tchheailm ntl

proportional to the ratisecidoartaothon adleirdhdt ed aa sns

51 Network Correlation of G20 Countries

GFHEata at t f(es Gembd) eowfas20ulsed to establish the
Figwas dritasvna net wor k diagram t h-8W amditclad esc & lh
of the credit position held by 24Ficgp.umMeordiees an
colacgdeet er mengenbect PECWwant eakt heNossedetef mi hed
by nwhrebdr ext ernal claims and I|liabilwe¢eigbt el d |
deg.rArd etdhes&ndepends on thanliealgihkkeil wifdst h62 @& s <

countwhieh wes ghheadf dtelye eamount of investment hel
EC is a measure of the influence of a node
nodes in the network based -snotihegcoodeptcomiaat.i

to the sconoédéeofntfpuesti on t-Banregqgahodeasanedhen
Fi g, the colors of nodes are divided into four
respectively represent different EIC vian alewdi nlg
AU, CA, CN, FR, DE, I N, I T, J P, KR, ThleUnoNMlk,s RU
shown in green have SG, | D, MX, EC value of 0. ¢

AP, and the EC value ilsan @de9b5tama, O0Oactsordésnpgetcto

Zhang (2020), 384
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size, they are arranged as US, GB, LU, NL, FR,
MX, I N, RU, ZA, SA, I D, TR, and AR.

Fi.gGFF &Netaork afmasgoG20h% end of 201

Combinedtwnebk§t hdhe net wohreks ee dcgoeo n enrfil euse ntteaev e
t han iont @BEhBend t his observation i squtahder asnatmep oassi tiil
in Fidddit hwandatthhig,nksi ndi ahmibnd he scale of fore
of these countries i s hi dhheeyr htahvaen at hsattr oonfg oitnhfel
creditor' s ird @dmat)desditvgehit gehdtt @ g)r ecef ot h.er countri

From aeyye rubPie2yy. wa obeeteenbhaarteoabéehitaesd in
USGBLUFRNLDEJRA &MNd amaki ng on exterw&lLUassets
GBNLJPOEFRCA LNd .Htea e i s a brief i ntroducti on
invest ment of the G3, namel y hefhgd ridaidklet Jap dare,
United States stilelxthalndd twbeabdlicr goebsetdy esthtabr e o f
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R4M rillion. The U2 t2x4 | $ti atnhes nalf 9o ehMd c$ ai ms,
of gmabkéktn second place based on sBa&Pefis the
gl ob@atiabmosr t Bt B8i |l |l i on. The Wniwed| Kongdomflbeldg
account7i%iepff gl obal <c¢l aims, making itieasgi alo Vv i
econolmyx embwausr gt hi r d 7&mn ¢ hlae led edidenblihsat account ed
7.%1o0f gl obal cl ai ms.

Japam@afe exnteer niah debdbtmar ket i s IS ghBt,l yLU,owe
FR, NL,, aancdc oDuBn. t%i5md otbced abtwisi c hdwadi | | i on. Howev
Japanbés proportion of fmanraknsctil nagr gtelria ¢tuhgai &€hi inm@at e
al so 7hdldd 13 i on in foreiSgW ocfl agibrpsh,bd arise owat | d§s f
foulramgest hol der of foreign assets.

Chi na nii sitatrhgee st hobtddeg ektacovauhtkbfsfhobobal
total deb®#3s.,6ewhilC€Choinmas3alésBbl hehdi & f or &©%gn cl air
of gt obakhi ms. From the perspectifvemaoti hbl giosgt
JaparCha mdhn eftian apes iatl i$8.6 & wii tt b i2dirtirb hrdeosipect i vel vy,
the end of 2019, but the Uni36edr iSltlaites Ghaee nEdb

5.2i genvector Centrality in the G20
I n graph theory, eigenvector centrality (EC) i s
Rel ative scores are assigned to all nodes in t|

higkoring inbuWtes momeé rt o the score of the node i

| oswcoring nodes. A high eigenvector score indi:
that themselves have high scores. We ma® use t
parall el duplication along wal ks and is based
directly on the centrality of the nodes to whi
node in a strongly conneaxdeaeds ncedmorrakl iatsy xpramd
average centrality of its neighbors, we have:

n

§=TE AN
= (1

where n is the numbdi sof Tohspme stem@ dn Athwo mile,t
(weighted or unweighted) adjacency matrix (if

l inks with higher weights are more | ikely).
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Tabl®BFEinkages and Network Ce®trality (as

Id AR A BR CA CH CN DE ES FR GB ID IN
Elgenveclor o 09 0026 0.865 1.000 1.000 0.777 1000 0.954 1000 1.000 0.563 0.699
Centrality

Id T P KR LW MX N RU SA SG TR US ZA
E'Cgee:t‘r’zhctt;r 0.954 1.000 0916 1.000 0.767 0.843 0.736 0.659 0.777 0.699 1.000 1.000

Accordint tamdEqusi(nlg 2t hehdaE€ val lakl are cal cu
TabldTeh@20 countries are dividedimogmtohdeédmurtltat EG
values for CA, CH, DE, FR, GB, JP, LU, us, an
posi ti on -boofr dtetre bcarncksisng among t he G20 Tchoeuntri es
next | evReRUES ncllTuudeassnd KR, whose EC is | ower tha
in the ARBR] e¥,y eNL, R, waintdh ES values | ower t
than 0.7. The | owdrD, NevBRRGamdico hret ri &€ |l yaé ues
mai ntai ned at approxi mately 0. 6. Therefore, we
United States and Jadomparmeat bam& ceedéet , ofandr o
significant influence, wherG2a0s aGh itnh& weansd sotfi 1210

EC is a measure of the influence of a node in
in the network based on t-$eorciomgepodde hatcomtominie
the score of t heaonaeda ail n copuwscedtcitio mogntsiha doe sl.owlrhe i
coefficient of assets (I CA) and the sensitiwvit)
net work cent® alCAyameéaSQktescal cul ated from the
regarded as -t dheest wiomr kt.he W

I CA is a relative indicator of the amount of

i ndirect effect ses whtesn uas ec oaufntfruyndsn.crlefasdi r ect

hol di ng edx tdeerbnta, | INCA wi | | be smalll . I n contr ast
including gl obal and regional financi al mar ket
contrast, from the perspective of fsynd hdee nsaCnld,

YZhang (2®24), 388
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of a country is relative | ower when it obtain

However, when the country obtains indirect fin
banks, its SCL increasesdepbeadefonethehasseizenp:t
country, whereas the size of SCL | argely depend
I'n order to facilposaitei 6heotompaanscsioal ofnvaset me

at the 1&ndveofus20 t Ka os admea wnetthheo dG20 net9tvor k | oc a
reflect the whaonbhesBownELCn Fig.

5.5
45 US
35
>% o GB
NL
1.5 FR LU
ICA Ip DE
0.2 04 po 0.6 0.8 05'51S AU CN CAIT 1.4
IN MX AR ' RU SG KZF}A
ID R SA
0.5
SCL

Fi gPRos3i tli Oan8Cflby Q&Fhe end of 2019

Fi g.hdbws the position of t heinGarDk ectosu nattr itehse ien
209US (@GBJF RNL, DiEd are in the first guadrant . I n
and |liabilitysiewusaitti eist y neytihtealelmaterinsathiognhadr t
average for the G20. AnuJoSapgezabngind 6t hei ¢ £€AIi agdt B¢
U. Sad ht he isntfrlounegnecses iathiduv ietryn attd oofal ali hvé2® memant r
t he end odfhieRk &lapneeds noafr ktehte afrien aonbcsieadype @@ ado hav
effect on the United Swenes hendaphéeé aUnineedsKiof
capmamket doubl as, otf hd8rd apistha la sitdremermbl.sdb any
2. B88mes, rHNepecunwelVyise coauiudk,gdwahterrban hts ClLe r e

207Zhang and Z#3465.,(2019) ,
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hi gher than the G20 average, but their I CA is |
gadrant | NJDBRURMXanAR all of which have | CA and
the G20, amedagves can see that the countries ar
devel opi ngheovuoumti eises i nCHheR,To@QA,t hZA,uaSlA,anCN ,e
KR, AWBnNdERU, which hold more influence regardi

have weaker sensitivity to their I|iabilities.
guadrant ; however, Jlaipgamtblsy | ICiAg haenrd tShCaln aQ hei nsa 6
influence and sensitivity in the international
of 120

5. ANet wAn &l p¢ihe3EG onolmySest oral FI O
Using thanAmmbdx T&@lecamM observe the bilateral r
cCr eébsosr der sectors of China, Japan, and the U.S.

for the GAndcghmad emmect elhewelconaetwgrk to eacl

crebsoerd exposor as hinevtewof si knaalnicz aatli © hFei.4ga stdhseh o wn i n
Fi gAsb a preliminary attempt, we carried out the
JP_ROW

Fig.4Cr o 89 r dxiposures(betwbekend of 2019)
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ONIGG

¢ N IR : ; CNAROW

USANFC CNLAH

Fig. 5 Cross-Border Exposures Networks (at the end of 201 8)

5. Dbsempi | at er al Exposures within Countries

Byt hFei. ¢, we camatsiscencadafhi na, Japan and the Uni
creditor's rights and debts of their counterpa
edges are wider, so that we can understand the
sectod B3sGhe | argest exposur es taheSt W& 'sciosunttheg | e
US NRKON_ FG'sy iGN_NFahd JWi-gFSIsP_ GG, these sectors h
| argest nodes. HerG ecwwer wahtd €tacrwuyg ontthhe anal

As can tshae gf. dgmtFlGeodanki od i s Cthhenallapptneld St a-
TheéS_FC hol ds i blaOn78.i 88 tarsisleltison, tahtas INFCappl i e
t hkS GG taksd HH respectively, accounting for 30.
asset BkSo fFCowever , t he i nt kleFn aFlC faucncdo uingisn gf oaf tt
propor ttioothalofasssest sOnr ehehothhgpee Bah 8 BBHWESI IFICt i es
are $112.25 triltlhieSnNF@, tht ER2BG modn8t he f r om
US_ HH, respectively.

| €hitheeCN_FC hol ds fwi tJESn c$iba2l. 6Bhstertsd t oogest | e
exposure HS$etuwidanitshilee NFCt hséd8s® & ptdh e stdldand r
among to 37.66%%o0f7. B8F6& r aasOat3st h2r eost pheecrt ihvaenldy,.
debt hGN_F®&6Bs12 trillion, and tthGeM _NF@6ansi b§. P2 %
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11. A 3% mMCN_GGandf Bd i@ HH

JP_FC holds financial assets of 3@en®05atctilblliiom:
to JPJRFX,anHHslePcst,oraccounting for 18. 83 %, 23.97%
respectively. On the other hand, tthe pgrod@mdr tdiedbnt a
financing from JP_NFC svas. 7%, 4®8fd ffrrom JP_HH was

From the abbutehFe&reaxltyos &8 oift t h@&n tha gshd egnr etshpaots t h ¢
of US FC amdneaCiNn IUyF Cc o ntched¢hiR G a ¢, & dvthied dreax ges sr e s
fromlR hse€ct ervd sUiP@G@ ect or at tFheonmnrndhdeofpeZ2&Pprctive
raisers, -t aesanas nCoNf_uUFbC8 ama@, JtPhHHCe a®mrtaHd ot her han
from the perspecti WeS_dfC mentd fCiNnearrEctiaale podis inteito d,e b
$490 band6dmirleisprctively, wHiilnem&PiadiBthl® | ds a ne

trillion.

5. 3Bi2l aCeomér der Exposure
As shawhe gsni dchee e dgebsosaiileposauresnuch smaller tha
exposur es, another referenceoobaee flomklilsi mlos & hwa
vi suadi i fzerences in expoWewidsctusc ddiofrfderoesreix poswIr t
ot FreG ecther NFC annelbReOON ,s ¢ hitae t wieheen Uni tChd atdat es,
Japan

First of all, |l et's observe the characterist
and the United States fr omt &Feingihcdr,oU np etresdp eScttait vees.
the biggest exposure at $ 43D 8bg@mmnidl ICihd3mga5 faa | 1$o0 w
bil Whohe in tper dé St hd OF C 7s aicsteadr & sh ea sRsCeW ss eacrteo r
the financing ROWpoedti ome rifcFeonttl. I dPppear odiatt e
FC sector 6s & bBReGW ss eacrteoru s edhet opr otpldreOtVed et @wrf  f i n
i s pSe.rx e Ho wierv eCh.i W p d rhiee&retc tamfras s et st dRe@Wappl i ed
sdmr and only 1.15 phkklReOCWeatTlhire meatahsee di G agoent t or
China stil]l has a | ot of work to do to open o
financing

I n termbooélepopstsbse edppanre BEC sector to th
i s greater than that sooff WEGGGann & ,HH hsadc ti sr, itrhet le
St aftreeam JB_BC€eater than that.TokEsehexrwumiulrdm sec
2. 86 %, 1.598nd 0Q.72P% of Japan CF's total assets
to similar sectors in China only accounted for
tot al assetlst, craens pbeec cls engerns vt hcaete gtr fadehidet LA
financi al net wortkhGhs-lhi gbkeatit bashtit pat of

32



Al t hough the scale of the risk exposure of C
ri sk exposure of China's FC sect oorf tGhitnhae sUFC
sector to Japan. The risk exposurNF@GQGagdi na' s
HH sectors respectiveaygydaBcd2®Wwtef fOheOt 88&l &8s

sector. However, t he e xtpoorssurien oXa pCaNn_ FACn Ityo asci cnoi
0.05%,, a0 d00D®%01% of China CF's total assets, re
I'n termbootlecr dJgSp NEWreevh ¢ rivat gerabili-ties, n a

“-viChi na aotdhdmr pm@\dtCor, sSG&nh d HeEra US_NFS$ hleolldar gest
exposiundés $56, 4LBh ¢ wbdrdgdgiean node than the NFC sect
The funds used bYNUNRKOECGG,0 &€MNd FCN_HH account ed
0. 7 3 %, 0. 02 %, and 0e0d8%byfVNSHI#$EEONRC' aaskiemnanci
from COCNFKEE®N,_ GG, and CN_HH accounted for O0.52%
of US_NFC's Tlhée aflurfid s amnsé ch ghyP UNBFN,FQ35 taon dJ PRI PF (HH
accoumMt 865®r 1. 33%, 0. 64% ameéspPedPovelfy.i t 8o waesvseert,
finahcdmgBe, NFE, GG and JP_HH accounted for 0. 73
of I ssesdpbddMei wobdsnp.s ee thanddrheexpoMdBCegotlttobhe U!

Japan's ot her setcad oChsi nas' sl asreggeetrortshan t hat
As a comparison, we use tthed.Hda maevhaod sderaenvdersc e
al so set according to the asset size of- each se

l evel dmd deross sk exposur e.Boyf ctohmep ad@3 wége ¢Fn éginige s

5, it can be seen that compared with 2018, t h
increased by US $3.075 trillion, among which th
wer ell1$xl | i on band iefSp7e2ca b veShhgs Usust ai ned financi e
of5-19 4t 6 iTchruis , t er ms ody eeaposunesy | evel, t he U. .
vul nerabil i-tviiess,Chnianmee layn dv.iAlsecp@ar ot hgrnatecoonabk e
the NFC tetH osrecanod in the US increased their e

2019, with 14r2%3eandvieE2yYy32%

Duri ng2 02188 most vul mer ebtotral ege etxprosure are Jze
sector and Chantdh s ROMRERCcdfo RORIMNoO dheassdé r un k
with Japan's ROW down 12.47 percent and the US
the nodd&d&Cpf GBCand HH sectors in the United St
9. 0%, 37 %, 5.69%, 12. 32% Tahnids 8.h704ws, trheastp etchha v i

remains a huge player in the global financi al r
de.bt
6 . Concluding RemarKks
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i's paper presentsta metasabfFatainslt iad dlo ®ppgradd dls
atistical mo d e | based olnt tahles oe cdoinsocmi scs etsh etohr ey
eded to establish the GFEeMmatamnxemmidritdal | ana
8Btatistical matri x based on stock | evel i's e
scussed, and the influence and skmsbotdertyoo
serve the relationship bet wee nt arhgeetGFcFo umattrrii
catlFolrO mat r G-Xecoofnotniees is established by usini
catbartG& F and FI O are regarded as a financi al n
troduced i Atho sGChRigpamasldyw Sicsk. ceoxwprbteruye ke at C€Chiena
pan and t haenaldn iwe ¢ tb c8rsdaecre s€ésksp osuun ey makes t he
ur main contributions:

Fi rTsath,| e 1, which builds on prior #t&oeamnetica
novation via its provision of an operational
at is, the data contained in Table 2 make GFF
ble 10, integrat eklF aarsd sttheem RIn@.| yG&liearolfy tdteh «

trices can be constr wrtatke dn gt oa umeheotr itthhee sneeds ¢
Secomids its the first paper to compare nationa
ithhge GFF anal ysus&€®r me@bt ks, Wed LBS data to
nanci al exposuresanidetcwaare c®2@I| e d o mamice @ | net
her Yioaderoexposures by merging amdoemat i Wa
| cullaCk dandhet he SCL of G20 countries for dire

ebsosr der banks that identified the advantages

Third, preparing cobhepfF&mhmpari xsemetedtsalt hmaneiex

t-h®&/ Wenchmar k, which can be obser vevdi st he f i n
e cowBtry is not possible to provide more d:¢
posures bét wedn nfaincamdi ssectors in different
d across counti es, to observidhetrtednoirtmperch a cihsa |
constructing thdheslhhleomatiical afmdameGFadb ki i n
t wxu,rdeeeFbP @mat rfiox moddeenlt i f yi ngwhsiech otraakeds nt

i na, Japan, and the U.S. as the obdeartwaati on
uarod compil Bof obuisketchtoogr atlheFl O matri x
Founmntelygatn dhiendGFF asTha mrattwdbrl k shed GFF matri x
sQuare Ghansi dcesi ng each country and sector as
bil ater al debt as the edge of the net wor k, r

cording to {The meswortls hedhy nel wowk anal ysi
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(1) The asset influence and Il iability sensit

international capital market are higher than tF
the fourth quadrant, | ower nt hhes paetiiandll aure,nc €
eigenvectibn thetGadity stildl at the third | evel

2Yn termboofdecresposurhe€, nothe siané& i0o$ t he U
China, d&ndm dpen.above analysis about the FC se
ighly exposures of US_FC and CN_UFC are mainl.y

-

arger exposures i s"-Mirsont hehel BIsP_GFEED Bseedctt corr s vi s
(3) We also can know that China's FC sector i

sector is |l ess exposedowdwawear JaipranChi maoveTsd€éspas
sector's assets are applied aovetheaei ROW seaemot h
sector. This means that the FC sector of China

n an orderly way and expand financing.

(4) I n t éoromdeaf exrpoosssures, the expoSuméeegf Jaj
is greater than that of China's, that is, the e
States from JP_FC is greater Itthaoman hlaée oéern hth
closeness centralUSt §yi ded ovmwa lko fi st the ghaepglaSt han t h.
relationship.

G)Xhe US_ NFC shows the | ar‘guears vChlimear aabnidl iJtai peas
sectors (FC, NFC, GG, and HH) , because US_NFS
bigger ndhee NtFiCamect or s Wef aClsion ac aaan dsbedka gtenna.t t h

exposure of the US_NFC sector to Japan's other
(6) By comparing with 2018, the tot al capita
Uus $3.075 trillion, but thevii$hS94HhnhaTshiuksys biani n e d

terms of exposures by the cowrtarbyAdidtvredsg.art cien d).

nati onal exposur es, t he NFC sector and the HH s
during@g02®18

There are | imitations in this study to be ado
GFF tawhel asneed to be i mproved mainly in the
reserves are not included in the current Ext e

mi smatch of data sources. CPI S, CDI ®,f athd clhBS h
can be carried out-Wi baacsomadaance. wiHblwetvt ke, Wt he

taken from I I P and caWwmwbasilkBe dherieé¢dreuvut sthoutl e
integration and matchi nGPb8, d@bhSsyanhdmLB8t weer

The second is to enhance the function of the
tabl e of GFF, |t can be soakBidsredtendeGFENMat
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categories: transactions, reval uati ons.

Third, aniem wio |I'i mprove t he financi al net wor k
approaches, and expand the network theory. Thi
measures on GFF which directly represenmntys the n
capturing direct and indirect links with finan:t¢

Annex Tdhbhbétel&. Goss(ehtapam20p09dSDfbn. )
Financial | Non-financial| ~General |Householdq Rest of the| £
corporationg corporations| Government| and NPISH| world t
Monetary gold and SDRs 38 0 21 0 17 75
Currency and deposits 5847 2680 761 9534 93 18915
Debt securities 10713 299 636 325 1698 13671
Loans 14046 498 195 26 1955 16719
Equity and shares 2963 2820 1523 1947 1774 11027
IPs 243 29 0 4830 0 5102
Financial derivatives 531 14 0 12 317 874
Other accounts receivable 4669 4193 2678 513 865 12919
Difference (L>A) & 0 5081 6365 0 3457
t 39050 15614 12178 17187 10175
Annex Table 1b. TablgegaR fh208apgabDdbbn L) abil it
Financ_ial Non-finar_mial General | Householdg Rest of the] (R
CorporatlonE Corporatlons Government and NPISH world
Monetary gold and SDRs 0 0 17 0 58 75
Currency and deposits 18704 0 0 0 211 18915
Debt securities 2699 789 10183 0 0 13671
Loans 6018 4474 1399 3120 1708 16719
Equity and shares 3231 7516 159 121 0 11027
IPs 4851 251 0 0 0 5102
Financial derivatives 541 39 0 13 281 874
Other accounts receivable 1862 2545 421 174 7917 12919
Difference (A >L) r 1144 13759
t 39049 15614 12179 17187 10175
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Annex Table 2a. Table E for the U.S. Asset (at the end of 2019, USD bn.)

Financial

Non-financial

General

Households

Rest of the

E
corporationg corporations | Government] and NPISH|  world t
Monetary gold and SDRs 11 0 51 0 49 111
Currency and deposits 2631 3117 1021 11415 2257 20442
Debt securities 28794 407 1703 5653 10841 47397
Loans 28120 278 2094 1010 2520 34022
Equity and shares 35611 9814 392 45240 17984 109041
IPs 8006 521 0 30747 88 39363
Financial derivatives 0 0 0 0 0 0
Other accounts receivable 4708 14534 1057 270 349 20918
Difference (L>A) & 4366 56480 23504
t 112247 85150 29822 94336 34089
Annex Table 2 b. Table R for the U.S. Liability (at the end of 2019, USD bn.)
Financial | Non-financial| General | Householdg Rest of the) R
corporationy corporations | Governmentf and NPISH|  world t
Monetary gold and SDRs 0 0 49 0 62 111
Currency and deposits 19555 0 23 0 865 20442
Debt securities 14690 6573 22117 212 3804 47397
Loans 5328 10105 21 15799 2768 34022
Equity and shares 38588 53424 0 0 17029 109041
IPs 32595 260 6137 36 334 39363
Financial derivatives 0 0 0 0 0 0
Other accounts receivable 1491 14788 1474 373 2791 20918
Difference (A>L) r 77915 6435
t 112247 85150 29822 94336 34089
Annex Table 3a. Table E for Ch i n/sses(at the end of 2019, USD bn.)
Financial | Non-financial| General | Householdq Rest of the] e
corporationg corporations| Governmentl and NPISH|  world t
Monetary gold and SDRs 3120 0 0 0 12 3132
Currency and deposits 2950 8994 4881 16969 481 34275
Debt securities 11850 208 123 392 505 13077
Loans 29567 477 0 203 829 31076
Equity and shares 11768 1355 13560 27140 866 54688
IPs 3379 796 0 1858 14 6047
Financial derivatives 0 0 0 0 0 0
Other accounts receivable 0 2104 660 0 2942 5706
Difference (A>L) & 490 48986 0 0 1942
t 63123 62920 19224 46562 7590
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Annex Table3b.Ta bl e R f diabilitg W&t theaefidsof 2019, USD bn.)
Financial | Non-financial| General | Householdd Rest of the R
corporationy corporations | Governmentf and NPISH|  world t
Monetary gold and SDRs 0 0 0 0 3132 3132
Currency and deposits 33855 0 0 0 420 34275
Debt securities 4032 3362 5411 0 273 13077
Loans 3466 17390 27 8930 1263 31076
Equity and shares 15737 38567 0 0 384 54688
IPs 6033 0 0 0 14 6047
Financial derivatives 0 0 0 0 0 0
Other accounts receivable 0 3602 0 0 2104 5706
Difference (A >L) r 0 0 13786 37632 0
t 63123 62920 19224 46562 7590

AnnexTable 41 nt er nBLI ®andgiax t h2e0 le8ndlSD fbn. )

ASSEY N FC' CN_NFC CN_GG CN_HH| JP_FC JP_NFC JP_GG JP_HH|US_FC US NFC US_GG US HH| ROW
Liabilities
CN_FC 21868 10301 7382 22551 | 4 2 0 1 47 20 0 12 580
CN_NFC 23188 2542 10008 20012 | 17 130 0 3 93 187 0 48 | 2533
CN_GG 4559 83 46 163 | 1 1 0 0 5 5 0 3 162
CN_HH 7907 0 0 83 2 1 0 0 8 7 0 4 243
JP_FC 3l 8 1 2 | 13916 4014 1701 14483 | 462 216 0 329 7%
JP_NFC Y 12 1 3 | 7408 3035 1721 229 | BL 3 0 418 | 152
JP_GG 24 7 1 2 7T 410 638 286 | 202 167 0 255 172
JP_HH 6 2 0 0 2519 41 93 36 50 v 0 63 192
US_FC 573 144 16 4 979 318 73 60 |33150 7115 1985 49005 | 9475
US_NFC 42 121 13 3% | 503 749 60 49 [28986 12468 1590 19976 | 7620
US_GG 257 69 8 20 293 152 3% 29 | 14141 1212 845 7349 | 4714
US_HH 41 1 1 3 47 24 6 5 1319 32 9% 491 751
ROW 347 601 105 270 | 2339 1608 1483 252 | 8168 2921 561 6035
SouilTabdtibe Dataset : 720 Financi al bal ance sheets

LBSO6s

38

Tasb,l eCDANI6S®@s | TRl e Tad8bI e

5.

(0]



References

Errico, L., WaAbiwoShharRab, HH.e,rraond AAmi dgi c, G. (2
Mapping Bilater &@Ir oGeegit 8ShHsiWsOFIdo 8$,at28&25 cs C«
2830, Hong Kong

Errico, L., A. Harut yunyan, E. Loukoianova, F
Abu&rmab, an@o HdMa$hpiimg t he Shadow Banking Sys
FIl ow of Funds Analysis, o | MF Working Papers

European Commi ssi on, I MF, OECD), 9yndtteem dNfat Natnis
Account s p RNAR.7

Cel esti,MarGiar Rmo d rAmgtucerzi v2MBB8adpagati on of Quanti

i n Whwhom Ne,tPvaprekrs prepared for the 35th | AR
Publicationgh)3.1cm (iari w. or

I MF (2016) Monetary and Financial Statistics Mz
I MF, Publ i ccatpi-foOn5 5Ser vi ces

Kl ei n, LawrkeastuReg 198 3Bwmaen @meHzomi:l cadhédr, t Hl

Ki mmo SoaarnadmaSkaimant haNeCaovmk k( ZhEe®) v ,a Rd skKi rBaonockisa |
a Division of Incisive Media Investments Lt

Li, y. and Zhang, Y. J. (2020) China National E

Luiza, A. A. (20159e cAt o\rea Ilw oA ckc cAunmatl sy:s ilsd eonft i f yi n
i N-4GEconloMi eWor ki ng PaMaseshi Wt D5/ 1 DLC,.

OECD. St at , Dat aset: ,dA@&@on$o |Haduhe ti2e0d0 8h al ance s he
https.:odecsdlaochreg /202 1.

Ok uma, Ryoi chi (2013) ASector al I nterlinkage i

Satoru Hagino, JiyoungDekven, o pSnae Bbessht f Ashio8nat a ( 2 (
FinanciGut puntp uTi2lb$ @S 3IIDEN PAPBRtNa.ut 25 ®f Deve

Economi es, Japan External Trade Organizati on,
Shrestha, M., R. Mihkhtegda$SedF&samewof( X012y Anmnn
FIl ows odNhaod-mEAYhaom Basi s: Concept s, St at us, an

Papwh/ 12/ 57. Washington, DC.
| MF Wor ki ng Paper s Vol ume 2012 | ssue 057: Al

Positions andWho-baewWwhom &BaBrem Concept s, St at
(2012)

Stone, R. (1966) The Social Accountsormhag oaandc Col
Weal t h33.12, 1

39


http://old.iariw.org/copenhagen/giron.pdf
https://stats.oecd.org/
https://www.elibrary.imf.org/view/journals/001/2012/057/001.2012.issue-057-en.xml
https://www.elibrary.imf.org/view/journals/001/2012/057/001.2012.issue-057-en.xml
https://www.elibrary.imf.org/view/journals/001/2012/057/001.2012.issue-057-en.xml

Tsuji mur a, K. and | bW uMidzso sAintaal y(sd2 302 )Fundament a
Policy Ev&leuat Unnver,s#8By Press, Tokyo
Tsujimura, K and M. Tsujimura (qu0aIn&)i tfA ifvleo vwE aosf
Economic Systems Reseir7cth, Vol . 30, No. 2, P E
ZhandgN2015) Measuring Global Flow of Funds and |
Concepts, Data Source®OELWd Sherr @dc ICon,f etrleen cleA

the SNA?0-17Apr2iBlaBbP6 pdf. (i ari w. org)

Zhang, N. (2016) Measuring GIlobal FIl ow of Fund
Appr oaoomese,mpor ary Wor ks ignalEclonnfoominta tS coing n cEecs
OR and Mat hKeynuasthiuc sUni ver si 69. Pr ess: Hakat a, p

Zhang, N. and Zhao, X. (2019) Measuring Global
and the UBcbedmbtatgst e&/md . R8deamMNowh 1, 2019

Zlang, N. (2020) Flow of Funds Ana,) yB&3: l nnovat

40


http://old.iariw.org/papers/2015/zhang.pdf

