AAZFEH), oIAF A2AZATY), A (HE710)
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Salol ea FAle) AT AR o T4, A, A=, FALE 5 ARG 4%
2 JFeo] A Frela gloH, ool wak FERE Fo] ARAGNA WA s A
28 a5 AAHoR Xt Ao & B oA IA AR B AT AEAY &
Aol A o]elgt A|2~®l 2]~ 8 891S AA3] SAste] &8st Wkl tial w9 gt
HA 71 A7 2 F8w 583w A2H g2 54 AEE st H5<
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L AE
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Seel e FA) T EAGRY o T4, A, =, FAFE 5 ARG
4% % o] 2A Frhha glow, ol met FEUE Yol ARAFNA B THs
# A2g BlaaE AAEHoR QX weslel & Bay G AT dusow Ax

=
o 2]~ (systemic risk) &) = ZI) My 227 FaE 3 o) & s}
A o

=y
o] AEAA ] HAg#el 3

ol#] st A|2~El gl tld] B3] FEAA

o 4

20079 22YE F59071a —Ll T S Aotk Aded e dud dEs ddse d
AR TR 2 H2d oA HE Aok xe YNtete] @y]How fdHd
29 LH A8 (shadow bankmg)«] N z=EA FHokdo] FHalA eyt Rolth 7)&eH
A3 57t Al st el SeAd ] RV F5ee Wk obye B JeA I A
27 AA AA S74E Aoltk. F71H ol 2T 383 ke FAA SR S AaNA B
TE SN 9, 2 AaE gaa 5 AT 7 AE 6 (bail-out) FHAAA
Bt A3 diF5 5o =94 @flol(moral hazard) A= A S84 =de] WIS =
Al Hol =itk

G322 5897 olF v T FeuS FHE dAS FEfAlel e =97t
ojoj ] e A=A Wyt o] FolHrt. Lyt olF-g] QAR 5FEES AL 3l
T AR gaa BAS dRHeR BHshs e Brked B ofy W gy adA
S A A A = S Zolth. kA dFA R aE AR SgHAAAE SHT W
ooolyel ZF A 7|ER Al 2E gl ag § 2908 ZY)(CRID el el o A Gl ol 2 E s
of Al2=®l gl HAS At T 5 s WS Ashe AL o HE] fFaEd A
FA e & 5 vt

HoATE olyd HHA VE AT B Faw 89T A2 gaa SA AHEE
Adsta, 71 Fa & dial] g FEAG FAARE o]&dte ATEAS AR
A, AlE gl A g AAA AAAES EEsE g oldt w=we] &A1 e
2ok AR A2 A Al gaae] g B 5A4S Aiskal U] #HE Fo AT E
S Mt A3 Faare] Al=E gl #E] A A st Al ES Aok A4l
M Fat AEAF Al 2" fgagE SHeE AFEA K-CISSE 4t&sle] o1 A4S Ay
ShaL, A|5GlA AEAG Bl A= gl o] o] AAF AR S AljEeaL,
Aegelr 228 W=
1) “systemic risk’ol D& Moz “AA 9§, A= 97, /\]*Eﬂm GRS MNP = i PN

S8 A7 5 gy, B =EL A 2E fATR §05 EUste] Algstax} sl
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g}, S Aol o9 #d
HrHES AR 2 o

2.2 N2l gag A7 MY A

Tl Al A28 g~ S el tigh A AT EE AFE(2018) 0] At F 23714
o I A"l glad ARES 54 W gt EFE ot el A8 7he gk o5
£ HlolH o] & 7hsd, A& W, HEE Aol wet ATl 7P Ho] a9 Al
28 gag A F] B3 Muo] B o2 Cesare and Picco(2018)7F Ut} 7] = A
FE A 7 FEoR ERst & 58 A5 2 BA =Y dFA ol &b A
78 (forward—looking) & 7|E 0.2 &Fet= A3}, ol 24 w43 £4 MRS 7= &
Fobe A, 2a Ax7F SAHskE 2= S wel EFske Aotk AlaE 220
A A S-S kst xS E, 7dEA a8 o] SHelA AxE FFSHT

o], w3 4(2014)> A 7| AR 5N ARE T 557 A -&3)
7t 48 SAT. F8AF, 28, Sdnd, SdadHd Z2A- 307 FE§7IH] g8

w5 AA 7t 24 85%v FE AT SqolA HAeE O Bttt A&
g gaam Qg 5599 7dEAS 24 S8V B 4dY Hss FAkete] A =8
TAEE 7 E F dov, Aladl glaae] o ugE SH A 9F dold wE dAAA
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A3 9ee nelth
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3. T8 A" gl A AL
3.1. EU A}

EUE ESRB(European Systemic Risk Board)E 53| /\]Z:Eél 238 SdH e
stal vt EUS a8 94dE 57752 ESRB o] L3¢ %
ym, Aol Zape] QJgel A A28 glaa e ARE
HIEE EU #8A]&H"o AlA8E g7 f3 dAO0Z A A FE HAeA=zA E7jH=E
e, 7bg Ax Al A EE ECB(European Central Bank)—CISS(Composite Indicator
of Systemic Stress)o]™, 1 Fo]7} th& <19 1> YEY Urt.

<J& 1> ECB-CISS 0|

—— correlation ~—— forex market
— money market equity market
financial sector — CIss
— hond market SovCISS
0.7
0.8
0.6

0.6

04

0.2

K\ A RS N REE SR R WS R SRS RN S RS SRS
g 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2018 2020

2020 2021

#* & ESRB risk dashboard (11 March 2021) p.3

ECB CISS FEAIAE S 2388238 S8 /17347 A5 Al (money market) -5
A (F2], AA) -] 57 FA FRo R FRea, 7 REEHE 2EY A ARE T
A, T2 AN xF40

)
1 Wsol AAH] AT Aol 44 g8 2 W
5

AXES &83tH, AR 7§21 (real time update)



Je, Fuz <38 1>0)4 SovCISSE FH=7MEo] 23t Sl sl
AEE 2EHA ARES CISS  #WRlEoew HEdtol  AEHEd Aot
(Garcia—de—Andoain and Kremer, 2017).2) ZI8]3 &4 F R &M (correlation)&
SHAAAE 7HE skl ek CISSeh ARRPEE Gl S aejste] Alsbe CISS k9] At
o] YehlE Ao FAANRZES FAAAT HAF AFE H2AIE &%E v et

EUS] AFEAA 7F57]79 ESMA(European Securities and Markets Authority) %
AAQ CISSE Lddli Qon, ol M A¥E ECB-CISS A XS ARA G| 248
Ho] #As ESMA ®#e CISS z] a5 gtk AR AL FAAE, AAAE
NAFA Al EobR FAEM, AN-A o R Wgdoly Axy s

obo o 2L

Al
= 4

T SAANG A RE
dh HFEHOR CISS AFE EE%M o gel A7tatel o5& AFHF el AEt,
-0.4
Sep-16 Sep-17 Sep-18 Sep-19 Sep-20

mmm Equity market contribution

Bond market contribution
Money market contribution
ESMA CISS

Correlation contribution

* 22 : ESMA Risk Dashboard (11 November 2020) p.14

2) CISS W&ol tigh A2 A4ge] W8S harstet



3.2. "= Al

wl= OFR(Office of Financial Research)< w&AA=521Y3(FSOC: Financial
Stability Oversight Council) ¥ & 7| 13 59 Aas} 7|+ 2 4S5 Zﬂ’l‘s]'b
A FH HAHoR g 7|doltt. OFRS A28 g2~a RUEE FdoR tpekst A%
S Y9st=Y, 1 d3slow FF2AEHLS A S(9]sF OFR FSI: Financial Stress Index)%
P&kl 9tk OFR-FSIE dH 2 AEs = A7E AR2A, 228 58A1789 2EY
A3 AR E At} A8 (Credit), 52 7}X (Equity Valuation), A&Z % (Funding),
ZFAH(Safe Asset), HEA (Volatility) 57 B8 X TE FAH L ZF FEHE ThA] o
F ARES A ol T HEES A Ve valste] 7hsE skl A
3t 1 A A (statistical algorithm)9] 7] E{2l= 24 W59 A4 =5 7]
0oz AA% 5, AFE Alo]9] ¥ F (co—movement) 3o & WHEE9| VA&

o FaE <y 3> AIZE F9 &9 F7H2 w59 B4 7](U.S. recession) 7]%t
Ll

oxl FN
Pl e r&
mo i rfo mu pm o2 ()

o

QL

<% 38> OFR-FSI

Select categories: [ Credit M Equity valuation Funding M Safe assets [ Volatility ——FSI

Select time range 1 week 1 month 6 menths 1year All From | Jan 3, 2000 | To May4, 2021

-10

2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

[ . - S I o . iyag I

I
- OFFICE OF
FINANCIAL Shadled areas fndicate Uss. recessi
RESEARCH

* E?ﬂ © https://www.financialresearch.gov/financial —stress—index/




o n= Fg]B A= AWEn] 23 (Cleveland Fed)2 8459 0] F8A1 A
e = S AAFo R yletsto] tiv] 2 2A]817] 3] A4 2 FSI(Financial Stress
d £ CFSI(Cleveland Financial Stress Index)® WwW3aldth. 224 o]

T RN E S8 AR 2Ed 2 ARE HdiFrleE 2F7F B 201613 F-E
% St A28 2E# 2 (systemic stress)ol thEk g Foj= =who] o A7}
52 gAdeR S871#Y A4 FE(correlated default of
financial institutions)”} @Ae oz Bi= o] Qrt, F§7]¢e A Frs AR
2 5 GEE o A wEo AEAANE F4A < fﬂr%félﬁre w2 Al = 7] wEoltt.

_

CFSIE= o2&t A28 ~Eg A sl g AAS AlFHo=z S435H7] 98 A&
(Credit), T2 (Equity), 9]%(Foreign Exchange) 2.8 7V (Interbank) 471 H2& FA st
ZF BedE 10 Al ARE A8, olel Zlxd stue] d¥ FSI, & s 82Ed~
X] = AlLkel, A3 &9 (unit) = XA 138 Z—- 25 (Z—score)°]th. U <3 1> CFSI

Frofl mE A28 27 (system stress) SHES AW, <8 4>+ A9 Fol& HAF

L= T
3L, 89 FAE W BRI AGE Gehe, RS Byre Wey A o

2UAS 3

<¥E 1> CFSI H50f W= A|AH A4 SHMSIE

M4 7|&=H™(grade at threshold) CFSI M= F7Zi(range) A|AEH oA HMELE
Grade 1 (below-normal stress) CFSI < —0.50 19 %
Grade 2 (normal stress) -0.50 < CFSI < 0.59 8.7 %
Grade 3 (moderate stress) 0.59 < CFSI < 1.68 263 %
Grade 4 (significant stress) 1.68 < CFSI 533 %

%« Z 21 Federal Reserve Bank of Cleveland (fred.stlouisfed.org)



<32| 4> CFSI %0|

FRED w — St. Louis Fed Financial Stress Index

100
75
30
3
=
25
- _ﬂm»w
25
1384 1996 1938 2000 2002 2004 2006 2008 2010 w2 2014 2016 2018 2020
LS. recessions are shaded; the most recent
end date is undecided. Source: Federal Resarve Bank of St Louis fred stiouisfed.org

* 2= https://fred.stlouisfed.org/series/STLFSI2 (2021.5.24.)




3.3. &= Al#

S AL 2 A6 A1l A st TFEHEIA, & 200335 A 23]
Adate] Eskal vk AN HAAL R A s dstow FHA L UAE 9% 89S
2.9 718t #d AAIA S A|A g 20113 HRAC wel A 28] o] FE ot A
& AAdstar, o] w3 AE - HisteE s drt. S8 tF RIS Tt N 5
o F8¢AH A4 (Financial Stability Index: ©]3} FSI)E &3t 9o, /| X FE9
gk 4 9 SAANEE AT, dx GA T8 ol v == xIE

&
Al
rlo
o
oy
<8
rlr
Al
=
)
>,
)
)
oX,
ox
ol
o

. o
s
Y
o

AEE g 2al7] 93 2-A59E Aasta, AgF

2 0F-E Hdl 100 Abel 9] & 7™, 1000 7H7H&

\ olmghet, A AthA A7) vl WAL “SA g Al A

PO H gk AFol"S “AADGe HAUGT AALDES] HAag Aol o ® o] Albent
A a gy,

238 FSIE 91719455 dstr] 918 58eh8dss M, , =9, , M7, dA=
T8I, ZF GAE RS T34 A A A (optimal threshold); ¥ oise—to—signal ratio
(e]3} NTSR) ¥, (Borio & Drehmann, 2009)< ©]83}4 A&3gth, NTSR H2H2 9]
7loll gk # o =2 (signal power) tH] AA o559 (noise power)o] H&, & FHAF =
e, Fo] W 97 oA dAIX = ZH7F 8 H 222 AAHT.

3)



<E 2> 8% ZAWYAS THAE
2 e AR E WS
Q|otEXHH|S QBRI S AH/E N E A
2 ups(E=s CHERHEHA 2 712) dXE0Y ol AXZ|E)
ou CDS AT E 97 223 CDS AP E WA
KOSPI H.& % LdE FIK|F=YECQ| 30¥ O|5 HEHX}
KOSPI &jet& KOSPI CMAXS9| 945 30¢ O|sHASIY At=
2 AR MEADPE ZIAKH(AA-,3H)-= DR (3H)
R N P = - = 2| AR (A+, 313)-2| AFRH(A+, 370 &)
H/EHEY g2 Haed | XF7150|sE @ (EWMA) AL AL
QA A= X| = SIEMSE - QetH o MEE
GDP Cfbl Z4=+x | AY+X/GDP
e |29TE #28 5 9 49 @AYo MUSY Cjy 248
ot ool ZtA S 27| ™ A (Hodrick-Prescott filter) CHH| ZA&
St CDS AP E QWA| CDS A& E
SHTEX| ¢ SHHE | SUTUX|+= HASLCHY| St2E
HEZN | MYE ABZEI|E
=SS E AH[AHE7HA = MEASHOH 8SE
I ZtA M L™K CHESHEN M H|O] THAI M - K| 5=
AH|AM 2| K| 5= 100-AH| X4 2| X| 5=
719 S|ARRY A& S| AR (AA-,3H)—= 13 (3H)
= MZE A A=K 4= 100-M = A AS K| 4=
<38 5> st=28 X[ (FSI) F0|
60 60
50 | 1 50
40 + 4 40
30 b 4 30

07

D &<

2) o 4 $7] 9
3) 20204 10¢

=]

09

4 od A=

vl

¢

noise—to—signal ratio’

13

15

T 2070 9 A RS

3]

19 20.11°
shate] Ar=8 284]42(0~100)
of whe} z+zh 83 22 A



4. = ARG Al aE) 2lae 540 K-CISS

o o Zdvbol =9t St &d ARE o] &t AEAG Al 2H glAaaE 5456
#3l, Hollo et al. (2012)7F 23+ CISS A5 AtE WS 83t K-CISS(Korean
version of CISS) A& AbE¢tt o= 4 F7|2 AEHE2 98 F7]|2 dxy e FSI
of Hla] £rA SN S Adv. =3 ’\]-’l“%ﬂﬂ A S g str] feke] Aol 23

F % 3]

, e

e 5y 99 AREE e A A 2E g aTe] Aol =
Aat7] IsliA He] ©hel A g Eo] AEAA T ']* B A GEEs A E AFESEe] A

T3} ghrt
FEEE ARE ARERE gl AFE e A&, 4 daeEs AY A RE AR
£ 7IRto 2 07 1 Afo]9] A EEFIo® Wgkslal, SERXY AZHY WEE wrygstr] ¢
gl 34 dolelE =% (rolling)ste] AFA gt 1ejal Ao FXF T3l o] HFHE
AZEY AW AHRAAE 1dete=d], ole A AREY TAIA A4S Lests 2
WiHo]l & 4 gtk A xS "igk 7= WEH A7 3] A ¥ (VAR: vector autocorrelation
2 A= 2 HFEE AEEY A A SAEE

A 28-S AEAP(F2A]), AHEA (), @725 A1 (money market),

&3)), 93] oAl Tl 9 ‘?-ﬂ H Ao TheE o RE . o
= 5 =9 g o e ol 7ERE A Al
Mol M7 ARE FASHE AFAZES A9 3 Z}f—LOﬂ el =9l & 2EFE O
T eE EFEIA7IER (0,1] Atold gte® WEHET. webA olE AR ARE G
sk oA o] W A RE FA (0,11 Akele] xEshe #hs AU, HF A= olE vl
el WM ARZNE o5 22 Al oste] ks gtom A webA (0,1]
o] = 7hxith

CI1SS, = (w ° 5,)C,(w ° s,) (1)

A7 w = (w,wy,wy,wyyws )= 7HEA BME], s, = (514,890 83 84 85) 5 W
UeRNY, o & oftpulE 53 (Hadamard product)& XAISH} ES O HTE A7 i9 j
3o A AEATFR] p; = ol T FEE Tk, o= uAl U BEE ARES A
22kgol tad 7k AE vty vhE3 o] mdw

1 Pt P13t Prae Pise
Part 1 P2zt Poat Past
C,=|Ps1,t P20 1 P3ae Psse (2)
Pat,t Pazt Pazt 1 Pasy
51,6 P52, P53, Psae 1



NZRA BBASE p, = AR TR o9 27

o 4z
S
>

S
N
N,
N
N

lo,
>

W (EWMA: exponentially —weighted moving average)< ©]-83} Alof] 9
8 sl it
Oip = /\ailj,t,l-ﬁ-(l—/\);i_’t;]—’t (3)
0?,1% = Aoit_l +(1*)\)§Zt
Oijt
Pijt =

A (3elA s=(s;,—0.5)= WFH AHAA FHe 05 Asta o B

o] AAR AAEE YehH, \E A S (decay factor) S YERATEH

EX 5
32 el e ANE F4 713k olde] ARE Mgl T FRAR g

AF-Ho 7 WA FAANG B 2719 ARARRE FAHE, shus Adargde] v
T el Ay TG Ad ssdoR dE FolEY duas FEE Hrste] A
24stal o]l & AT E¥E(empirical cumulative distribution) $FE o|&3s] 03 19 Fto
2 gt At e FEFEL WElE vkdste] AR s 3d(1565)% EHe
o AFA Y. FrHA g FA S e 40 A2d2 19939 14 3otk T WA AlF-A

s}

max|z, ;: j=0~ 7]

kel Ao £AAE Uehith o] ghe o) 49 A

2ol Aeojum A 2d(104F) F<t
W% CDFZ 03} 19| ghoz wghg),

AN A 8 37 ARA TR AR A AR RE 3d v AA- 55 FALA
of 3dt7] iAol w7 Aol gE| Az sl U A(uE FHRE FAstal olE HE
FARE G2 st FEREE FH9 A2 19989 1149 13¥elth F WA Al
FAEE b v w2 (irs) H wa ] g Aol AgaZy e A dHARE F
W B 7ate]l Wakslgth Ag ATy s e A=A 2000 1Y 4otk Al HA A=
e X QARG FUEY Aot 2gazHEe] AE AJ2YE 20049 69
16doltt, AAAGF Az E 7|3te] Aul o gola o5 xFe Ae-of TFEA ¥ A
22 »%E gt

RAAFAE PR 2 ARPARE TR 19 2Fs 91% CD Fel WEE
ARAAEA S ARZ AU, F Felo AR 9 WEA Aigs 2 9E

of Attt A8 AxLL 19954 19 3ol

g /N7I(EEY, =) FE2 370 ARARE FAE 27 A A4 289

4) 3719 FAFE = 20134 109 28471 A|w o] &7lsslE 2 ©y] AFA e FEl AT H e = 1186}
2] eEkrt,
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FE o] &8 02 19 ghoe=
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