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ISDA SIMM 7HAIS7Ha 21t
Tx3t 52 A

2 Ao B2 202195 AJRY o]l BIFgAT Felub AR iAS AT Aol tiElste] ISDA
9] SIMM (Standard Initial Margin Model) &2 Aoty F8 Fa] 1231 A99] /A SAF 4=
of Agstogn 1) ANEAT et AFA A1 2) XS AF AL A5 et 474 A
= ANShE Aot = A12Q] BFE 0 & AW §le YREF Q] SIMM W28 2-8oto] dat =
&%0] Z3MH Vanilla, Range Accrual, Spread Range Accrual 2% thA+e.2 Hull-White 22 ©]
Boto] RIZE REPE AL & ANSATE AFESHITE 2014956 20199702 & 67 Ao T
g o]gsto] AR HEF tin] HASATY Hla FANE AF AU BuA o= o

2.6%, 2.8%, 5.2% =1 31tt. ol AleFe] o7z gl J %
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Ford Zloz Hlnt mebM XS AT Ale] 24 olf+E estohy] flof Y AE, B £ WA,
A AhE W 5ol Bet 5= T AR 7ol Eatelo] dad Al o = gk,

O FA191: SIMM, 7HA15:712, Hull-White, Range Accrual 24, Spread Range Accrual 2
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L
1]

o:
i

231911 2020, 1. 31, 424l 2020, 4. 2. AR 2020, 4. 22.

# (A2 KISAEE 7}

FE (AR KBoR1-2-8) AHLA) AL (E—mail:hosamki@gmail.com, Tel: 02—2073—8960, Fax: 02—2073—8948)
ST 07328 AlZA] P52 ol UbER 50 Sl A dg A 2 45

ttiol] chsto] folah 201 slF-Al DB SEAF 44141 el 2miwhel Al A= U o ws o] | 4 g)
E8 2ol oyl HARP AR e



258 + F8LEATL M7H - Mi1E
[ A=
° T

2008¢1 F2 FELI= N = S1He A shFans BT A Al 3
SlubARE ] ojBiTkelo] et AlRe ¢lalo] Wit TUE WA
G—202 ofRt Aot A &R0l 22 1°H7]E A7l aglolel=
off Zu Y FEAIS] St F
A, Aol Al EAE AT 4 e HEAR gi-g— %ﬁﬂ ZgA 2 g
AFH= Aol Al WA Fojup A o] 272 WIS o|nalalis oot oa]ubap
G20 3|YUZo T A 0|9} Z+e 2A|A FHolo] whE Ao|ub AR A EAA AVSRS A
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ANEAT) B elAES Fshe F871%0] AX UL 4
oAt (13 11 F8719o] 728k U (structured note) W3 o] W 9]

_

S HeEshr] sl 23 A (structured swap)a A Ash= IS WA YAollA B
of =1L Qlt}, Aeubg Al F23} A% o] Al ARl A2 ut WAl o
Aol gk 7HASAT FAIE WA "ok, whebA S57138 Yol & of AE i 2
AE ] S FF FHSHL AFafjoFd AT ATY ¢S AR metsh= Ao
T8 AoR oifHrt
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ojo} 2 A 2 9] W3} Kol F8= TS MSAT Al 2 5% 71
AR E Awssln iy, FEUEEE FAIH TS wrgsiol” At AolulgarE
A AT W Aol thgt 7to| =Rl A= 3 g %
&5l Aot E =4 9 Bekelal glrt, & rlol=alkle] w2 W FAF-2 MASAET
HESATY F 7R s 27 fEA o2 HaEh MASAES Aub e
AHE A o ksl A 02 A S k] Qg SAEelIH ¥
AT AR whek AT o) M-S N s Farihs S Gtk AXEAF e
A= TG4 (CCP, A Aol A AAt=A] o= i
Z9 oAl F-g3lAtl thstol 2021088 AlHE of golc}?

MASATC] Bagt o= WEsAEe] A8EA = 71Xkl Aok &old AEo] =
== AL YA feliAolt, AAFAEE HesATS AdEeld Hds gHE

+ AolA sYsHATE 1 A87]7to] 2to|7} Qlrk, MeE A2 MY AAtEl= Al71E 7t
off 714k ol £9& kgt 1euh A doe] AAlEol Abdo] WAYsH Rk
o7 A 22 FEAIA (close—out)7H] HgsATo] HEE] org UdFol o ¥
WA 7} WA o] 7]17kS Margin Period of Risk (MPOR)Zhal 3t} whebx] MPOR 7]
2ol S 18-S diulst] fiste] weksh=s HE7F WASATOlAL A AFAI- O A2
WG S AJ7to] el mHE 9 9 He-S whgsto] A7 A 082 A phE|of wEkE T

MAZEAT ArEof ToE B340 oz olfgHt= 32 [SPA (International
Swaps and Derivatives Association)?] SIMM (Standard Initial Margin Model) %
Foltt, BIS (2015)0] w2W /HAFAFL AT (netting set)”2] A vle) QJAEA
(potential future exposure)?] 10¥ 99% VaR(Value at Risk)= AAFHTH ojdf 10¥&
ARESH= o]8+= BIS (2015)01|4] 71438 MPOR 7]7k0] 10 0]7] W&ol VaR 2&-Z o]
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riation margin}2 AIZAIE Hotof W2 HIFA ARUMAMEHO| AVt HE 2|ATZEE E587|
EEE Q0[5 HAIB 1S initial margin}2 72lAtHe] AFZ0[4A| HIFA EelnhdaEr12le]
2, ChAISH | ffol Heet 712t SF dhlfst o~ Q= Oj2i] AV IS 2lA3(FAlE 2l A)=RH B

ehol= gEE QIn|Bth(0131E:2017)

o[ 7eHe] £U0] 1028 Ol 707 0|2 S8t &S 7l w=20f w2t HAER AlRlE ofgolct,
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€ sensitivity—based)2] SIMM %3-S A A5}
ot SIMM-2 dEk(delta), Hl7Hvega)e} 22 VIAEE AR OR stof oA A4l 217
AA MASATS AAEshe BFoltth ol S dAvit 919 a9t w17

s

NAISA SR
BAF NN SAFTAIES] A2t ol Tt A=Al SHY A47F =5 oleth &% -
A& &3l CCPe| 2|23 a4 o
Sk AN ARk AlQEeRRITt, oA G (2017) v A AL FEA N ST wekA| = of
3 TholSekole BASIT T4 TS Bl 93 WAl THEe AN AASY
o}, 2} ISDA SIMM AAIZ7 33 el 9EHel e oy Fuje) 4% Ay g
+ 208 Heltt 3j9] A= SIMM ZE®ut opzt SIMM <% (forward SIMM) 2.2
AT 31 Qi 9Fo 2= CVA (credit valuation adjustment) 52 AAF 2-$ v =
ASOIA+H5)9] ASAE nlg oA of|A] Apztsfarolof e}, H7E AlFo] opd 1]
A AR SAES Atsl] faiAe B Alue et SAFS AR S 7198 Al
Abslof st 49 3 AlEd|o] o] ks o] I1 ALIAITNL vl-go] 2A| F7Kgkh o
ghA] 7]E o R SAFES dSthe A ul$ vlagAolgs Qs A IHEA
(Caspers, Giltinan, Lichters, and Nowaczyk; 2017, Caspers and Lichters; 2018), &
3P (McWalter, Kienitz, Nowaczyk, Rudd, and Acar; 2018), 2 ZAFH (Lee
and Wilkens; 2016, Zeron and Ruiz; 2018), WAl# Y (Vierkoetter; 2019), ©#d(Ma,
Spinner, Venditti, Li, and Tang; 2019) 5 HEt} §&%9 Y =8l A7t &5
SEERER
MASATT WA Fa3 ol HIE 4H=H SAFol gk Az GARF 7F 2%
(reconciliation) FAOIch, A FARZE A2 AXGE FAFC] thE 297t YubAo]x
Sk Al 39 FAlE Sl 7oA AR SAEOlE & FARE oloE A7 4= Slch
SIMM 7HAlSA e MRt 27 e AtE B g g7t 2y wef 2po] 7k WhAie 4= Qir}, w)

o
AN

a4(2014)= CCPY| MASAT &2 284 &
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A WA ZAF A L] A3} BEsle] AR o7 HA A7}t 9l BEO M8 1w
Gt 2 A A AIXW 59 Aot} Fg7|7ko] ARgsl= H7) o] Zrehe 1
T 34 R B 20 dast Ar (E &0 #oE 54 27 A8 ] §) 50
w871 U] e 7ol £71 whie

olt}, 1A SIMMo|2h= Ut W=
& ARl Behal HEA o R Wk HAFAGE T Yallae 24 Aol

HA o)},

olo} 2 ANEAT A A2t BE BAIOJAo) A £ %‘Lz S e xﬂ,% o

24 A Vanilla, Range Accrual, Spread Range Accrual 2otk

o] F25 WYst7] fiske] Hull-White 1291 % 2891 3= Ol&
Skoinh 4 Abme IRS v 7129 284 s gl 2014 8 20199 7HA] &
o] el Ap= oot @%v‘f‘}—\—. Ay} 32} = %38}o| 323E Vanilla, Range Accrual,
Spread Range Accrual 2% oAt 2 WEFN tjd] 7A|SAF9) v &S HAA o2 oF
2.6%, 2.8%, 5. 2% =2 %‘s%jﬂ ot ojuf SIMM X239 uhr] Fx7t AQuprAlEel E
ol @ASHA Uefh W75 Z3behA] o2 79 thd AAsHA] o2 =20 JAE AT
o] AREEIQILh Wk F38 AP gAl= SIMME] g 7kel vy Wzt Q] ul YA
9] 91& A= Rrdet=A] gofsl= Aoltt, 53] A2 Mo 24 HA(YR B4s
iﬂ’é}i U z] mamtk 327)& 0|88k Hull-White 2891 R 02 A&H SIMM 7HAIS
A 7ol whet A GARR 7F 23 0] ¢4 B2 S U7 &= SHiH

AR AR, NHE NS B
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I, gHE

1. ISDA SIMM 2§
(1) SIMM =& go] A9
[3 1] SIMM =3 0] T Spa]o) Yehhs 20 7152 Hejst Aot ?

[# 1] SMMZHE 7|2t 1 o|O]

7|1 olo|
X CRIF mo| 2817 (Risk Class), x2t L2 2|0|Z 7}E
I-R2(risk factor) — I8! TRER HE L= Azt
* AE T2 L0l U et MEA2 [H 3] ED
W) 2ER2210] x2! THEMEC| 7tX|
S 2Et QIZ=(Delta Sensttivity), YRR LEL AE A2 (B 3] &1

A% HI7} BIZE=(Vega Sensitivity), o= ATM LA HS44(1271 2H7])

00 M7 AS Al [E 3] &tm

WS HIE} 715 9IZbe(Delta Weighted Sensitivity)

VR HI7} 715 BIZtE(Vega Weighed Sensitivity)

CVR I 7= QIZE(Curvature Weighted Sensitivity)

CR =O|& : ; o|& i i
VCR e}t £1I=2|8(Delta Concentration Risk), HI7F 21528l (Vega Concentration Risk)
RW QIsi7 =S X|(Risk Weight)

T =28 UAIZt (Concentration Threshold)

K Bucket L 715 &HASE VS

S WSet Ko stz M 2eZASE Hty

6) [H 18] 7|S= KLt bt 22 SIEAS Zel6ly = Sith 019F 20| APt etE 7|0 thet AE= 2201 Cf
SES Btk
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DM, VM, | Bucket Zt 7E&5 gkt K
CM, BM Delta Margin, Vega Margin, Curvature Margin, BaseCorr Margin

M Risk Class?| Initial Margin, IM = DM+ VM+ CM+BM

=% :ISDA (2019) X4

e Vi $1E.a9l0] xol SHIARES] Z4X) 342 ojulshe] QubAQl WeE Lrehp
3}

oo ook

o}

My
o

V=V {r(7), cs(v), P, P, r/™, o(7), t, r,+) 1)

RIS 91920) xof thate] AkEm v A 4ol et Fel((), AgLze
Sles(s). F7HP, BAA AP, BT 53 ® et £ Fol ke

Aol w2 717} 25 U A3l & 4 5ol e 9T 2909 A
a0 ek - oleh ol T A4 A DAL g Asl ek A4
2 Gl I Vioe, W A4S 910 I Vo) Jelel, SVl e
g & ugEL delet ltoln 217} sok OVa vyepi,

(2) SIMM9] 7] =

SIMM"& AF82171 AARSE W17+ % (Delta, Vega)2} ISDA (2019)0|4] wjg] 43 =2
stetu|E (A, 1E 7R §)E o8-St THASAES AtEshe due AkbEt
ofct, o] el del 91, w7k 917, F=(curvature) 17, HlolAI2 ZHinter—curve
basis) ¢1¥, A% (concentration) ¢J3 5] ¥t =},

7) & A0 M= ISDA (2019) 2+ ISDA (2017)S 7[RIe2 Sh= SIMM 2201 LER r; F2 802 72N ®of
U= AE5H7I2 SIRit 1 0lfes 3845 G959 R HY 50| O MAEX| peeaz =2t 252 ¢

Rlot7] HfeHAoltt,



264 + S8L=AT H7H - HM1S

[322! 2] SIMM2| ladn} AEo| SEE

Trades Product - Risk - Risk - FaRcifgrs
g Classes Classes Buckets Greeks(s)

4

Total Aggregation .
SIMM IM for ki R Aggregation .
SIMM ) within Risk ithi Weighted
<I,:| for <I,:| Risk <::I Classes <::I within Greeks
Tr];c()ire s Products Classes (DM, VM, Buckets (WS, VR, CVR)
CM, BM) ()

‘ Input flow (Trade Decomposition using CRIF)

<:I Output flow (SIMM Aggregation)
Z) &S Qo] 2Xh= ISDA (2019)0IM AFZst= 7|=0]Ct

DM, VM, CM, BM2 22} Delta, Vega, Curvature, Base Correlation MarginE 2J0(3lct,
EZN RPSIN N s

[ 2]olA 912 352 ISDA (2017)¢] CRIF o ¢8& Uetyil A& 552 ISDA
(2019)¢] SIMM =& 2-8-& oJu|gtc}, WA SIMM 2g9| o8 528 HH Ao}
o] Adfj(trades)= 4719] Product Class % sttoll 8= ™ Product Classe= 671¢] Risk
Class= F-ZHt, 2219 Risk Class= ¥ 540 F-3== Risk Bucket o2 -5
Risk Bucket®] 3}9] 84+ Risk Factor7} ®t}, Delta®l Vegat ©] Risk Factor# = ¢
ey,

SIMM =&9] A& 522 ¥ Risk Factor ¥ TIF=(s)o 749t &3-S viy
5t7] 91et dAGke] A-EE o] 7HEAE(WS)7F ALFET, ©]% Risk Bucket & F201%]
7429} AFkA| 7} BE E] o] Risk Bucket Margin (K)o] A4 Risk Class®] 917HE
¥ Margin (Delta, Vega, Curvature, BaseCorr)2 Risk Bucket Margin®] 71532 9 A¢
HA7F 1 Eo] AR ET) o5 §5HH Risk Class ¥ IMo] H1 ZFAog o5 Af
olo] JHHAIE areisto] ket A7t o] Product®] SIMMo|t}, & 7HAlSA = (Total
SIMM)- Product ¥ SIMM9] ghe ghato|ct,

=

Product Classt= Interest Rate, Credit(Qualifying), Credit(Non—Qualifying),
Equity, Commodity, FX9 67§19 Risk Class® FEX3o g Haject, E3|
Credit(Qualifying)2 71} A} Wyt BEx15+ = 11400] AlRulRIARE-S. oju|5}
1 Credit(Non—Qualifying)> ABS, MBS 5= &JH|3tt},



ISDA SIMM 7HA|B74E =&t &3t F2| A2+ 265

SIMM %3-S CRIF st 25 6709 Risk Class”2]e] wizte® vhzl(Delta Margin,
Vega Margin, Curvature Margin)7}A] AAFE & o] ZH5& o83t & WASAT
2 ARSI}, WA 6709 Risk Classoll Wiet IM& 2+ Delta Margin, Vega Margin,
Curvature Margin®] $+0 & UeRHch o Credit (Qualifying)2] 7% BaseCorr Margin
o] Z27}ett, webk Xebi= Risk Class®] IMy= thaat 2t

IM,, = DeltaMarginy + VegaMargin, + CurvatureMarginy + BaseCorrMargin, 2

Product Classt RateFX, Credit, Equity, Commodity® & 47]o|8 ©2E A= Z+

Zt 3149 Product Classoll £t pE product, r = s& Risk Class® Ut 57
Product Class®] 7JAISAS(SIMM,)2 th53 o] Risk Class?t 33 (4,) & 285t
o AF=EHT
SIMM, = Z(IMI’) +3 3w IM'IM? 3)
o719 4] . = Product Class We] Risk Class 7F 6 x 6 A7 sy o] Yaolct ?
Z MAIEAZE Product Class & /MAIEAFS 5 ok ghaksH Aol
S[W = S[WRatesFX + S[WCredit + S[WEquity + SIWCommodz'ty (4>

A= SIMM Alikoll B a3t g5 67119 Risk Class o] W= npxlolct, 1=d| RIZE
H opRl ] AL 2 Q1 SRl et AR o 7o) AgHt SIMM 232 oE
T Aol fAETL TF™ i Fo] folsheSE ISDA (2017)9] CRIF (Common
Risk Interchange Format) o 3412 0|83t}

(3) SIMM<] 912 4] : CRIF ¥

A0 2 Risk Class®] £%, Bucket 7+

CRIFT}Y-S- SIMM AtEo] 2t 2k7o] Q18 &4
n7te 2 AEL SIMMO) Al5A el 4=

% 9 Z7149] A (Labell, Label2) 12|11

8) H7[HO| HasE 5t 67H2] Risk Class®! Interest Rate, Credit(Qualifying), Credit(Non-Qualifying), Equity,
Commodity, FXE &=AMLiZ IR, CQ, CN, EQ, CM, FX2 LIEHN 7|2 Sict

9) ISDA (2019)2] 88H 2 Z11
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A]2 CRIF #tY9] A a4E olgate] M Ert, [3# 2]+ CRIF Y A3 H&S
Q0Fgt Zlo|t}, ProductClass= A7} Wi == 4709 A& 9vlgith, Amount,
AmountCurrency, AmountUSDy 212} Rt 4=4], 53} F& d8sta A g

Fxjo|tt, RiskTyped 1@ QS UYete ol & 167H0]c}, RiskTyped] 3
oA 7122 ARE & 4= )t} Amount®t AmountUSD:= RiskType©] “Vol™& Z3+6}H
Vega, 1%A] & 79 DeltaZ 9Ju|3tt}, Qualifiers= RiskType?] FA|3to|n ISO (FA)E

A

Z3p717) B35} FEU ISIN (A EZFEND) FE E= EAGo] Fejz Fojir), FE23
ol 9A}sE 7 ¢l Qualifier= 1 7)47) wjl$ womg EXF OAlL S 7)Ao} Bucket
o2 IFshEr}, CRIF shelo] A=) Al Uh8-2 1SDA (2017)2 st =,
[£ 2] CRIF ot &4
Product ) -
RiskType Qualifier Bucket | Labell | Label2 |(1)|(2) | (3)
Class
Risk_IRCurve eurrency sub curve
vol 1:38 | tenor
Risk_IRVol 1:12
Risk_InfiationVol ISO currency name
Risk_Inflation
Risk_XCcyBasis
Risk_BaseCorr Index family name
Fatosix Risk_CreditQ SIN 112R
t e,
e Risk_Creditvol tenor
Credit 15
; Risk_CreditNonQ :
Equity e ISIN 12,R
Commodity | Risk_CreditVolNonQ
Risk_Equity SN or o
Risk_EquityVol user-defined string o t;e:c;r
Risk_FX ISO currency name
i t
Risk_FXVol ISO Currency pair enor
for vega 112
Risk_Commaodity , o
String description 117 :
Risk_CommodityVol | (SIMM appendix) ' o
2 (1),2),(82 =M= Amount, AmountCurrency, AmountUSDE LIEHHCH
Bucket 2E9| R2 Residualg 0[5t 1:N2 12E N7IX|Q] & N7H| HS S LIEFHTE

CREEEN

==

L= 2—=

EZNHPS PN R

Of— ull:E O||]|oH:|-
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Bucket-> ISDA (2019)0]] AJA=lo] 9)o™ Qualifier?] A&
G5 sk 17 H AJ&Sk= weAke|t), Risk IRCurves 53t
719] Bucketo @ FEETH RiskCreditQy issuer/seniority®l] wa}t 1
Residual®] % 137) Bucketo & JLEHTH ™ Bucket &]ofl 27142 Aw7} st HS

—111
)

Labell, Label2 WE7} o] &5t} S| AE2] 45 38 HeAd HE=E Bucketo] +E5H+=
gl o]jof| k= 7], 4=0& A TF Tk T 8% 8A0|BR ZFZF LabellY}t Label20] vY

AEtt B2 A9 ulg} Labell, Label? T Bucket S0] ¢l A% 9},
[ 3] Iz 2911 BIZE ME A
s & BIZE A A | F 291(x)
e}
SeHE fUE ZM| 12 74 B | AUE
Bt7]: 2w, 1M, 3M, 6M, 1Y, 2Y, 3Y,
Interest Rate 5Y, 10Y, 15Y, 20Y, 30Y
£RIEIM : OIS, Liborim,Libor3m,
Liborém,Libor12m
s= Va1 bp)_ Vix) (for USD only) Prime and Municipal

Credit XZEst2 T2 issuer/seniority paird
Quialifying AMEATZE @ 1Y, 2Y, 3Y, 5Y, 10Y
Credit Non Issuer/Tranche pair & AMEAIY =
-Qualifying :1Y, 2V, 3Y, 5Y, 10Y

Equit

commodi | g Z't e 7424(spot price)
ommo

_ommodly | s= Vlx+1%x)— Vx) ——

o ALte| 7|1 Saiet 2 St etg

(H IHOI 7|25k M)
H|Ef
aV 1270 2712 FHElE S 221(x)2] ATM LHK #HE
AL =Vio+1)— Vo) M(implied volatiity)

19 %%t— oo B9let 5o

2w, 1M, 3M, 6M, 1Y, 2V,
3Y, 5Y, 10Y, 15Y, 20Y, 30Y

=X ISDA (2019) KH7A

10) ISDA (2019)2]| 33tH
1) ISDA (2019)2] 39t
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[ 3] 9= AFES 913 SIMM 2% 9] RiskType® Risk Factor &F 917 = A=A
= YERdH, SIMM 23 9] det= w29k 418 9199 45 919 2219] 1bp HIlol| w&
7kA] Wgte A9 O 9] Y99 del= d= 7H (spot price) TiH] 1% ¥}l wE A
&0l 712 Wslae A=t SIMM 28 9] w7l HEA =4 ool Eels) tholE 7}
A& 3 T ATM WA %’\é (at—the—money implied volatility risk factor) ¥3}of wh
€ 7 et SAE 5 HeAe] o &9 Hek otlolA 12 HEA ALt D7 %0l
™ 1%0°]1, bpo]H lpr]E},

2. DIZIEH Margin Z[A

Risk Class X9 IM 7} oA SIMMo| ¢4 AAt= 22 67]9] Risk Class®] IMS ++
g8k RI= nEI(DM, VM, CM, BM)& Alkke: ah#lelot,

[a2 3] QIZE=E Margin AlAH EHA|

Risk gactor WGei ghl,ie d Ag%\l;;etg?r':lon 'Aggrc(:gg;uon
Greeks ICEC same Buckets different Buckets
Delta Margin
Delta |::> WS |::> |::>
K BaseCorr Margin
Veaa VS Vega Margin
g CVR Curvature Margin

ETS PSRN e

(19 3]9] vift= upde] At dAl= [1 219 SIMMY] f8a} A% S5of|A] A
Z "1k sgsitt, = SIMM 2o 2 52 93 201 Tt =(2Ere} #|7}ol ISDA
(2019)9] FetulEE 2838t 1) 7Hs WAE(WS, VR, CVR)E AHES)

, I3 2) Bucket =
A 217 H2 FAHK)SE & 3) Risk Class H2 2|F ghikoto] vizt=d vpdls Aaksl=
Aoltt, ol p,,, T, o] s=Ao] AAEA] g2 i mhetu]E+= ISDA (2019)9] H-=o

S5 o] 9l



ISDA SIMM THAIE 742 2800t 2R3} 22| AY + 269

(1) Delta Margin

EEGLCEEEKL
0% LEC, ol B UUEE FOIE HAY, WNR AL

[ 4] WS (Bucket LHOIIAM AAHSH DIZE) AE

Interest—rate risk class All other risk classes
Credit Spread Risk Equity, Commaodity, FX Risk
s s = Viet165)— Vin) P et d
s = Vix+1b6p)— Vi) s = Vix+1%.0)— Vx)

WS WS}M- = R]/V,%Sk,iCRh WSk = RVVIZSkCRk

2 Zsj ‘Sk

5 J p—
CR CR, =max| 1, Th CR,=max| 1, T,, CRk =max| 1, ?b

Zx1:ISDA (2019)

7FsA17F vt E 28 WHE(WS,)= W k, 9E Al (sub yield curve)?] ME 9
Gt UHE 5, 25E AL, oln T 752] (RW))S} AeHd 2(CR)E
A7) gt AAGH TS o83ttt 7Hs W= A87FA x = x JAEHd 84l
O &2 AitEl=d ojnf HAFHE 892 vE o] Adighat gt HAF5AE dAGE 0§

shof AAkE T

[3£ 5]& Delta Margin®] K < Bucket Ulol|A 715 WA EE SHikele A4S HojE
o] o= T et 1 99 o R FEH %“?_ g of| A
A AL A9 71 422]+= Risk Classoll wet th2t}, E3] &
AP 7F L&) AE9] A JAFHH 8l ot A

S A7 7=
At AL 3ol el 220130 GARE E30] e BT A0
2k7t 138 7PN A7N] A Qo] o ke Hgshs 0] HHEE(double loop)©]o]

ojuf 3} dof L2 FZ AT dlfF At A 2jtrt= ofu|E 7l
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[E 5] K (Bucket Wi 7[5 &Hbst WS) ME

Interest-rate risk class All other risk classes
K Kc = \]Z w. :i + 2 2 ¢ijpleSkiWSlj K= \/2 WS/? + ZzpklfleSkWSl
ik ik (7.)=(,7) k ko lzk
bi _ min(CR, CR)
Ju b5 =98.5% o= rex(CR,, CR)

=% :ISDA (2019)

K= 71 3P E 185 bucket 7|20 2 ARt & A= thE bucketol] &3h= F+
W] FEt ek 22 K& ARt ol A4t didell whek bucket®] +4 247 o2
tt IR Y9 Delta UFA(DMy) A4 A85= £33} bucketS 2= 7iE E3lo|t}, o]
785 2479 F37E shte bucketoltt, ofof Bhs) R=9] [3 A 119 [3F A2 & &

Aol HEAE 8A(CR)Z 4709 &3 1Fo & FREY o JAE-17E 715
(RW)= 3702 B8} 180z LRE J8u [R 989 Delta 1 (DM,)S AL
A% 008 TR W 5319 5, 7F BE B8] theld 22 JeEjofof gk,

[& 6] Delta Margin (BucketZt 7t §HAtst K) AtE

Interest-rate risk class All other risk classes
DM DM[R = \/Z Kbl + Z z ybcgchbSc DMX = \/Z K: + Z z 7/17cgbc'slfsc + Kres
b b b b b b
S, Sb:max(min(ZWSk'i,Kb],—Kb] Sb:max[min(ﬁWSk,Kb],—Kb]
ik k=1

Zx1:ISDA (2019)

[ 6] K7} 0] #<$- Delta Margin < Bucket?t K& 3Hilsh= 714S Hojzo)
o] A= FEAE 1 99 s FRE A oA AHEA(r,.)7F TY
A A-E=X]E 1 4=2]+= Risk Classo] et th2ch, &3 A58 8210 upet 2A =

| 2
- min(CR,, CR.) . -
A g, = T N L 3ol AgEn, Solth B Aol A}

4\_
-85 W2 K7t okt Solct S 2EET e sAtase S48 dxjolt.
WSS9 ©<= ol Ktk 27U &(-)9 4 7= 22 Ko Atagelld WStk

Olv

ﬁ

rr

Q

™

e
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BUATS} AL YA R AR GUALE, o) B BY I §E VI K,
QEE 315 KR 22| Q7| slatAl e AAshe 2

ke
RS LR T
o= o|§g 4= it} Residual Bucketol Y= F29F FXE AQg UM A] &9 Delta

Margin Residual Bucket (Kp)2 w2 JLiE51o] ghAbE )

1

(2) Vega Margin
Vega Margin®] 715 WHE(VR)E AXlsls IAS HojEr, o] F$of=
=]

B
LS St 1 9o giglow FREr,

Delta Margin?} &2 &2 -

[E 7] VR, (Bucket LHOfIA] 7lAkst alZie) A&
‘ Equity, Commodity, & FX

Interest Rate & Credit
%
30 W= Vio+)- o)
ATM AZMO| LITHEHEA _ RW,\/365/14
Ol (k : risk factor (vol tenor), j : swap maturity) Oy = ®1(99%)
1% V
VR, VR,=Y0,
ke > kj ao. kj a
Interest Rate Credit
VE, VR,=VRW(X,VR,)VCR, VR, =VRW(X,VR,)VCR, VR, =VRW (X, VR,)VCR,
Interest Rate Credit
1
VCR Y, VR, |V Y. VR,
VCR, = max 1,[ ;f’l;, i ] VCR, = max 1,[ VI, ] VCR, = max| 1 [ VT, ]
Zx| 1 ISDA (2019)
HZHOY e ATM WAPEA2) 19 B Thp (A5 Siolx 1) o) e
= HEA "7](volatility tenor) 2 Fo] A= Risk

742 W3kE oujgict w7t g AA(VR,) = WS
Factord = H|7}& 4Hnetting) et 43} 0 & W54 Fo& ALk o & -
Alg 0]9]9] AL JALA HEA] H]&(historical volatility ratio)] HVRE &3l H|7} =
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gt} VR, o] oA HIZF A 7S AI(VRE

A AR TR B o] AHES
B H 9E9E 8A(VRE

g3l VR, Z a0 715 vizte(s7h 7t Ai

VRS WI7E A58 AAIGE VI, E o]8-5to] A4bect,
[ 8] VR,0] 1% 7% Vega Margin®] K < Bucket WA 715 =S
S HojEnt oldf £, F Ao d 8o net 2= AT 22 S8
o r_ mn(VCR, VCR)

B Su= ma(VCR, VCR) ol

av

o rlr
=
\
o
kl
[
fo
1o
4o
juie)
1o

[ 8] K (Bucket Li 715 §Atst VR) AtE

All risk classes

K K, =\/ZVR2+ZZszfk1VR VR,
k

l#k

Z£x{ 1 ISDA (2019)

[3E 9]+ K7} F01A A% Vega Margin & Bucket?t K& §4lsl= 3148 HojEch H359
min(VCR, VCR) o 101 5 o o)

<ol Si3l ARss AL FANBE B9 g= 10 Vo)
b

[# 9] Vega Margin (BucketZt 7}& gtst K) Ak

i

All risk classes

K
v VMX = \/2 K[? +zzybcgbcsbsc +Kres , Sb = max(min(ZVRIe’Kb]’_Kb]
b k=1

Sb b c#b

=% 1 ISDA (2019)
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(3) Curvature Margin

# 102 Curvature Margin® 7% U E=(CVR,)E AAH= A4S BoEtt, &
g2 o)A A 73"/\}01] gt wiZtel WEdS w7k g3 oaxA VRS Aktst
49t Fdsitt, B2 S0 R SFY)7F B AAN Bl F AU AEH
Q& gtk SF(t)“ ZERE71 9] ghapol w7} Zup Atolo] BHARRE =EE dF
A ZA &L str} ou Equity Class®) 13W¥ Bucket?l W24 A4 (volatility
indexes)?] 3¢ CVR, =022 1A=}

0Il

[Z 10] CVR,, (Bucket LHOfIA] A|AF

bolZE) AtE

F

All risk classes

CVRy, SF) CVR, =3 SF(t,)o, % SE(t) = %min(l, 1?;?;3)

Zx1:ISDA (2019)

[} 11]2 CVR,7} 5012 79 Curvature Margin®] K < Bucket WolA 715 9=
FAkeHs S HolEth CVR, ol oy AL 0] 285 J591d 29lo] glon

[& 11] K (Bucket L} 7t& &5t CVR,) ME

All risk classes

K Kb:\/ZCV +22pleVR CVR,,
k

I#k

=% :ISDA (2019)

[3E 12]+= K7} 9% 2% Curvature Margin < Bucket?t K& g4 6l= 1S Hof
2t} Curvature Margine Residual Bucket (CM,,)3 1 £]9] Bucket (CM,,, )22
Tsto] chEet & b, A L w] ARE 1 9] e s s
989 49 AFA0R H2E £A A WEH v18E HVRZS) Fel= Folect

o} o7() & BEYTLEY Agsolet
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[E 12] Curvature Margin (BucketZt 715 &Atst K) ALE

Interest-rate risk class All other risk classes

CM | CM,=HVRXCM, +CM,) CM,=CM, +CM_
CM,, = max[z CVR,,+2 \/2 K2+Y Y 9SS, OJ
b,k 14 b c#b
R .
CMton res 9 mln[% 0 l = (@71(99_5%)2 - 1)(1 + 0) - 9

S, = max(mm(ZCV o j,—KbJ

CMRes:max(ZCVR +2, Kes,oj
k

CM,,,

>, CVR

6, =min| ———"5 0|, 2 =(D7(99.5%) -1)1+6, )-6,
res (2 ‘CVR ] res ( ( 0) )( res)

res,k

=X ISDA (2019)

(4) Base Correlation Y&

Risk Class & Credit Qualifying®] 7 CDX IGY iTraxx Main Z-& A18-A]5=(base
correlation risk factor)®] AHHAA(BC,)oll tigt W= 2 2 € A margin®] M2
SHAblof =71

[& 13] Base Correlation Margin Z|AH AN

Credit Qualifying Only All other risk classes

BM BMcf\/zWSszZZPHWS WS, BM, =0
%

l#k

s, WS =V.(BC,+1%)-V.(BC,), WS, = RW,s,

=X : ISDA (2019)
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3. =t|=y
shpel el wi gR] Fe) Axese s Bue ue] sojPast AR 2
3 32 A9E W] AaiHE Gl Aol ngo] skt £ ATl Feng

© & Hull and White (1990)2] Hull-White 1 221 ¥ &3} Brigo and Mercurio (2006),

Overhaus et al, (2007) 5-2] Hull-White 2 291 232 A5}t o] B3 A7k 7hd

g E =Qste] FojXl g FAlof| HEe] % @El% ?“ = 7 EE T2 oA

Z g7} BAo| B3lEt};, £3F Hull-White 232 B39 AL wresta 27, 2

gE20], 2o tigh @3l & AlstE® Aol ARg-St= "41%}401 Hgof &3t

B o ez F-84L Hkeshy] 918 Longstaff and Schwartz (2001)2] LSMC (least
[#Ho] Hull-White 28 ¢t 7@H 28& AMg3i3ich ™

Lo

square Monte—Carlo) 7

(1) Hull-White 18.¢] =23

47|84 (money market account) B(f)7} 7]&A (numeraire)?l YFFHEZE
(risk—neutral measure) Q dtollA =732 ()9 TEIAS th3t 2ol 7H3it,

dr(t) = [00) — a@r@ldt + o@)d W) 6)

A7| A 0t) = =3 AEglold A7t —.—01 2 42915 A (initial yield curve)
of Agees 24sh= %@Eﬂ (deterministic) gHolH, a9} o(t)= 22 B3]
(mean—reversion), HEA (volatility)2 UEtY= 24olth W)= EZ 99 (Weiner) 3

EWE ol

12) 22| IMMMES TIhE 282 Ho and Lee (1986), Black, Derman, and Toy (1990), Hull and White (1990),
Black and Karasinski (1991) & Ctfsict, 0| Zi2at 22 22| slEAMolMz 20 22 7ol AZE(X]
IODE 2 ol He g BDT 22 ZYS 12foikl= U

13) X|H M2fe 2 215104 Hull-White 22| FAIAQ1 LIZE E201|A CHROIX[X] QAT 2420

U= =X= MRS
271 https://kiandlee.blogspot.com HlA] Hull-White 23S A5 MHet XAizS &&= Qlrh
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(2) Hull-White 2 8¢ 23

WAFEAR BOZE 1A SRFUZE Qstold 7k r)) SEIEE The
3} 7o) 4AgH,

) = x(t) + ¥ + o)

dx(t) = —a®x@®)dt + oOdW,(t), x(0) =0 6)
dyt) = —bt)yOdt + 20dW,),  ¥0) =0

AW, dW,t) = odt, —1<p<1

A7190A a(®), bt)= BtelH =, o), ()= WA Eoln o JuEA oI,
W@, W= &= 94 B4, o= 2HEA F=eolth

H o] Bl jikol Ae]uliY FE|ARES Vanilla, Range Accrual, Spread Range
Accrual FEIE 71 23} A% (structured swap)©|™ 23} YA (structured note)
Ep ff} g713o] A A F2 9] Age Adeitt= 7ol 7123t 53] 23}
ES =o|7] flsto] AA| Al Al 23 A2 IR Zissuer call)

gl Aol iFio|rt, 24 B 3 7ML dHEHE 1009 9, vl=
AL = YAk 1o At AREE Zhssithe Aol a7 3 23 5 E
At g pFetRE 23} A9 7}1{3 -5 (floating leg) F-olA 117
Fi(structured leg)e AHHEt 712] & HPAHEE718) YollA A4LtEr,

BN AU e

S
lI cld rm oS i
=3
& ML
91;

mﬁ—%
o

D)
ol
(E
o
ULI
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Vanilla 58] 2g° HE F2]= CD 91¥ Fdoly 1T+ 2%°]|1 dF35E o
ZF7)1= 3/MYE 71435t Range Accrual 292 o|a} AAL7H(A7] o|AAFY
- FULANA thS ol AFL7ADANA AFFe7E 4 BIfIERt Adehol

(day count)PHE9] A7} A E o] s oA AT Lol Z]:LElh T3} 751
(structured leg)S W% &8 (floating leg)Q}t W &st= Agolrt HE & 11]9} 3235} 24
AAsl= A3 w24 CD 919 58 & ARSIl da3E ue -7— T2 Ay
Ak 2 15t 3/HYZ 7HA5HAT} Range Accrual Swap)] %uﬁ =99 49
“2(payoff)& T} 2k,

0]
AR

rlrigr

o

2%xn/N (n:0%<CD91<5%), Act/365, Following (7)

9 T2 o AAA7ITHAM) B CDINY FE17F 0%2F 5% Atolofl YAsh= Fo] U4
()& o|AAA 7S] AALEN)E Uae vl 1 F2|(2%)S wate] 723t A &
S AA3Itt= Aotk Spread Range Accrual 292 A3 Fe|7F A7 AZHE(10Y-

il

5Y)ol1l 3 E welEr)= 670Y¥el A 2lof= Range Accrual 2¢T} Sty 4=
Z& ot 2
3%xn/N (n:0%<10Y-5Y), Act/365, Following (8)

9] Fx+= oIAAA7IZHEM)54E 10 TH7] Fejet 5| w7] Fee] Z}o] (spread)7t 0%
Hrp 2 29 di(n)E oJAAH 7] AALR(N)Z Uae vl&of 17832(3%)E Hdt
T23} A FeE A= Aot
2. K=

Hull-White 2&2] B4 A of " Q3 A7 = RS o8] 7|7 E2([3 14)eF 294 ¥
54 Y3 15) BF HEo] B o) njx|= IS H4sslr| st 2014%%:'—

20199714 9] 67 A= o AR S A}%—ﬁ}?&u}_
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[E 14] 27| KRW IRS 22|
0| H= 2014~20193 o] KRW IRS 22| 7[ZFAES LIEHHCH S 0t |(year)0|H THl= %0Ct,

1 2 3 5 7 10 15 20

2014 1.6060 1.6080 1.6425 1.7360 1.8200 1.9330 2.0060 2.0325
2015 1.6060 1.6080 1.6425 1.7360 1.8200 1.9330 2.0060 2.0325
2016 1.4970 1.5170 1.5630 1.6730 1.7330 1.8330 1.8500 1.7400
2017 1.8274 1.9942 2.0624 2.1266 2.1550 2.1992 2.2477 2.2483
2018 1.8758 1.8174 1.7850 1.7717 1.7850 1.8300 1.8630 1.8225
2019 1.4048 1.3271 1.3197 1.3327 1.3404 1.3823 1.3809 1.2814

ZX|: Bloomberg

[E 15] KRW AM HEH

0] #=2014-20198 LU KRW AN HSE(HR| %)= LEHAC, St 2 212t Amt 549 2i7|0|Ch,

1 2 3 5 7 0 | f 2 3 5 7 10

20144 20174

2170 20.85 2010 1890 18.05 17.30 | 1850 1899 19.64 20.39 20.62 21.14
2110 2015 1920 1760 1720 17.00 | 2020 20.80 19.80 19.90 19.90 19.60
2175 2030 1915 1725 16.90 16.80 | 20.80 2120 20.10 19.70 19.30 18.90
2140 2035 19.80 1880 1830 17.50 | 21.60 21.80 20.10 19.00 18.40 18.10
19.95 1945 19.00 18.80 19.00 1880 | 21.40 20.60 19.30 17.70 17.40 17.40
20.00 19.35 1920 1880 18.80 18.60 | 1880 1810 16.90 16.80 17.10 17.10

~N 01w N

—
(@]

20154 20184

2455 2410 2380 2330 23.10 2290 | 1729 1929 2144 2537 2534 25.00
2440 2405 2375 2310 2240 21.70 | 21.97 2279 2345 2470 24.10 24.49
256.00 2390 2295 2185 2120 20.70 | 2329 2330 2260 2270 2270 22.80
23.80 2225 2180 20.60 20.00 20.00 | 2524 2420 2359 2180 21.80 22.00
2215 21.05 2030 19.70 19.60 19.40 | 24.05 22.10 2110 20.60 21.00 21.50
20.50 19.85 19.80 20.40 20.10 19.20 | 2291 21.72 2139 2123 2232 23.56

~N O w N =

—
(@]

20164 20194

36.30 34.80 3350 31650 31.00 30.30 | 2750 29.15 3150 36.30 36.95 36.65
33.60 3020 2920 27.30 26.60 26.40 | 30.60 31.10 3225 3450 33.90 34.10
2050 2720 26,50 25.00 24.10 2420 | 32.30 3290 3345 33.35 32.80 33.30
25670 2480 2390 2290 2250 22.80 | 3400 33.85 3320 31.00 31.10 32.80
23,50 2250 2190 2180 2220 2320 | 3270 3215 31.30 29.80 31.00 34.30
10 | 2250 22.70 22.80 23.00 2410 26.30 | 30.80 31.65 33.30 32.60 36.00 39.80

~N O w N

ZX1: Bloomberg
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3. 2 =3

Hull-White 28 9] X~ 24 (calibration)S H& 2] A4 7}73‘,3’_} NAFO] ALb] 71A
(M)A A A 5= A9hM o] thet Black W54 A4 71402 wWglst ghatolo] Ag
£ gl Hes Ak Aol [3 16]3 [ 17]2 ZH2F KRW IRS ¢ 7|17=
o 2k W5 AR E o]-&5to] Hull-White 32| defu|g & F43F Ao}, uje}
nEl 8] Tz AR B9 TN, SRR - 1570l ojuf AFA o= Hull-White 23
o] Bt} A K= F40] flA] oRR IAsH=s Zlo] dHbAlo|t) TIEiA 1
89l By O] Ft3| Ha(a)= 0.05, 2881 2F] B3| Haxa,b)2t A 0)=
7¥7+ 0.1, 0,01, —0.88 AAHT}E ™

[E 16] Hull-White 1 d 23y o
0] H= 2014-20199 LA AMIR (RS 22| 7[7HE, AR HEN)Z 0185101 Hul-White 1-201 2&9|
T3 E@)et SN 2(0)E FEot 2ot HrslHEa+= 0.052 DE6IICH
20144 20154 20164 20174 20184 20194
@ 0.05 0.05 0.05 0.05 0.05 0.05
a(1) 0.5274 0.5361 0.6828 0.5612 0.5433 0.5968
a(2) 0.5494 0.5594 0.5690 0.5445 0.5563 0.5654
a(3) 0.5972 0.5581 0.5496 0.5581 0.5080 0.5972
a(5) 0.7355 0.5971 0.5842 0.5772 0.5806 0.6099
a(7) 0.8442 0.6130 0.6190 0.5722 0.5725 0.6497
0(10) 0.8771 0.6612 0.6687 0.6053 0.6900 0.7147
Ext Mxt 2y
4 HullWhite @380) Bel7| 0 US Y R4S 0 BESR BEl0] 2Nl 2l SN BUE HAGIE T 5
FO BE A0 F8ok= A2 4 9| ZAIE OF7[510d SAIMCZ Chh o2 ACE X Tk 0] 2XE
2ttty | fIst] YR 24 ﬂé)\l?lé 20| A&l walolct B 2 Aol AEet 0y el chxraol chat

OIZ0[ UZ = UCE 0l0f 1Y 6EO] 24 = A0 THE SIMM AEg1e| 2IF=2 BRI,
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[Z 17] Hull-White 2 291 28 R4 Zn}
0| H&= 2014-20194 elo| AIMAIZ (RS 22| 7[2%, = 0|25104 Hull-White 2291 Z&o| @4
(@bp.0n)E st Zuo|ct 2709 Hs| =42t AHA 0.01, -0.82 IHGIHLCE

20144 20154 20164 20174 2018 20194

a(1) 0.1 0.1 0.1 0.1 0.1 0.1

b(2) 0.01 0.01 0.01 0.01 0.01 0.01

0 -0.8 0.8 0.8 0.8 0.8 0.8
a(1) 0.0971 0.4270 0.3101 0.4732 0.4518 0.4927
o(2) 0.7596 0.7504 0.8823 0.8206 0.4569 0.4481
o(3) 0.9494 0.9008 0.8868 0.9365 0.5424 0.7694
a(5) 1.2567 0.9473 0.9036 0.9919 0.8744 0.7690
a(7) 0.8204 0.9757 0.9397 0.9597 0.7575 0.7746
a(10) 0.6112 1.0232 0.7994 0.8317 0.5994 0.7153
7(1) 0.5019 0.6590 0.7396 0.7001 0.6749 0.7389
7(2) 0.7359 0.7305 0.7248 0.7068 0.6531 0.6498
7(3) 0.7655 0.6707 0.6491 0.6637 0.5822 0.7270
7(5) 0.9076 0.7035 0.6818 0.6423 0.6569 0.6916
7(7) 0.9823 0.6237 0.6561 0.5699 0.6041 0.6773
7(10) 0.7961 0.6345 0.6755 0.6405 0.6782 0.6750

EN PSS!

4, UZT ALt CRIF mhd &
(D) 9z= ALt

SEH(s)2} W 7HoV,/do)= SIMM WP 2o whe} 13} o] Ak,

_ V(x+16p)-V(x=1bp) 9V, V(c+1%)-V(c -1%)

2 " o 2 ©®)

del= a7 RS 22]9] 1bp A5/s1o] W 73] wWeke] Hatol 7le At
7|-FAR7 I ATM 298 W59 1% 3o /otetel w2 7HA] wiskel atolct. w7t 9]
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3 AAZAL SIS 7202 3 ATM AA0] MEAL H7bo F38t ghe FHAlsl
Aolth, [3 18] 2014-2019¢ Y Apzo] tfsto] A4S gl digh wit=el det
oF w7HCERS] W7} 919 ClAZA)E Hull-White 1 291 4 2 8.9) 89S o] §3to] At
3 Ajolct
[& 18] x5t A SRE HEIQ} |7} o - mi)
) Range Spread Range . Range Spread Range
ak7| Vanilla Accrual Accrual Vanilla Accrual Accrual
el HI7F et W7 ZEF  ®7F | REt WIZF #EF  w7E "®EF W7t
20144 20174

1 -19 6 -19 " -24 370 -12 -10 -10 -3 -102 13
2 13 32 9 19 -45 121 47 63 48 70 -155 -62
3 17 29 26 21 -178 43 48 40 38 49 -363 534
5 141 126 74 237 300 395 120 85 74 106 1513 218
7 504 81 645 164 2559 175 290 37 306 64 3281 207
10 19 0 21 0 -993 0 10 0 14 0 -2267 0
20 0 0 0 0 -913 0 0 0 0 0 -1265 0
20154 2018

1 -22 3 -16 -5 -155 -93 -4 25 -5 30 -42 489
2 20 52 18 41 -178  -135 41 59 35 60 -130 1384
3 45 53 27 47 -254 10 38 58 42 72 -294 188
5

7

143 132 112 160 2170 80 97 94 84 126 622 406
425 64 494 95 2102 52 294 38 370 76 3533 76
10 17 0 20 0 -1891 0 15 0 12 0 -1721 0
20 0 0 0 0 -1036 0 0 0 0 0 -1108 0
20164 20194

1 -18 13 -13 26 -31 -122 16 34 8 47 -146 45
2 43 64 33 72 -84 -166 61 52 58 71 -209  -103
3 33 57 38 66 -260  -134 33 24 33 27 -330 692
5

7

113 95 90 141 406 189 70 67 68 91 2447 666
343 46 422 84 3233 108 145 22 172 52 2362 419
10 13 0 16 0 -1628 4 0 8 0 -2756 0
20 0 0 0 0 -970 0 0 0 0 0 -865 0

o

Bk s = [Vt 10p)— Vie—10p))/2 Q| RIZ=ES Aldtet 21,

av;
oo
ZATM AR UAHS NS &6t 3 4 07 [E2 kst ZniQ! (ISDA;2017, 2019)

H7te L= [Vio+1%)— Vio—1%))/2 el CIZt=S Atst S VR, =2 0,0 Vi/001EN

4

ES PSS!
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Chk 2 AtollA] ARgek= IRS w9 wh7l= 1Y, 2Y, 3Y, 5Y, 7Y, 10Y, 15Y, 20Yo|&2
= FAY w71 97]19] SIMM Y75 E3HE| o] Q] ghrh, A9 A9 FA /AT
717} B% 1Y ,2Y ,3Y 5Y 7Y ,10Yo|E =2 T3t dAto] Yepdt) o] A9 XA 2R 9
717} SIMM. §H7] FL2of| Rt e s A=) S B HikE e 4= Qloh

(9) CRIF 72 24

SIMM HH 28 A83517] Q8] Qs CRIF & Vanilla, Range Accrual, Spread
Range Accrual 2~gof tfgt dele} Hi71= o] &5t 2= [3 19]= Vanilla 58] &
& A L] CRIF s} o]},

[& 19] Vanilla A& CRIF Tt (2019/12/31)
(THe] - Ot g)

Pgl’::sd RiskType  Qualiier Bucket Labelf Label2  Amount cAur;Z:;; Az‘g;”‘
RatesFX  Risk_IRCurve KRW 1 1Y Libor3m 163,646 KRW 142
RatesFX Risk_IRCurve KRW 1 2Y Libor38m 607,695 KRW 526
RatesFX Risk_IRCurve KRW 1 3Y Libor8m 331,848 KRW 287
RatesFX  Risk_IRCurve KRW 1 5Y Libor3m 699,495 KRW 605
RatesFX  Risk_IRCurve KRW 1 10Y Libor3m 1,446,117 KRW 1,251
RatesFX Risk_IRCurve KRW 1 15Y Libor8m 44,500 KRW 38
RatesFX Risk_IRVol KRW 1Y 335,328 KRW 290
RatesFX Risk_IRVol KRW 2Y 522,970 KRW 452
RatesFX Risk_IRVol KRW 3Y 241,510 KRW 209
RatesFX Risk_IRVol KRW 5Y 671,882 KRW 581
RatesFX Risk_IRVol KRW 10Y 219,207 KRW 190
EN SIS

oWl Q] Vanilla 292 22 AZo|0 & RateFXo| <43ty detgt 230z
RiskTypeo 2 Risk IRCurveS |43t I3d] B 1510] BA tjAf A9ke mis whaiz}
T 2& TSR w|717h 2418k Risk IRVl AH-HTh Risk IRCurve?] e
29 B Aol 2| mFels KRW IRS 2|0 B & Qualifiers KRWolH $-29] [ A 1]
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of| Al Ele 4 =0l L regular volatility currency®l 43822 Bucket2 10]t},
Labell?} Label2+= 247} 9719} 0l& JA49Y S75 vlsh=d] [# 3]1} o] Label29]
FolE FAle] FR7F A E AR 7 AR Libordme A=A Risk_IRVololl=
Bucket¥} Label27} AFR-E| 2] 9o B2 T abell®] &4 wh7|ulk olH =}

Amount+ YT $2]0| 22 Risk IRCurve?] 7Z-¢ @Elo]™ Risk IRVole] 73 H|7}
o]tk AmountCurrencyt= AT 9] ARSIl KRWE &3ttt 1] £59) [ A.2]
oF Zo] ISDA (2019)9] H51E A 59 Fetule7} USD 7|EolBg 37 gha=
SRt USD ©919) RIFAEE AmountUSDe] =iettt, wheba 25 AskA] 7HASAS
2 USD 71202 A5 AAZ A0l thl B71210] B8 M 83to] Skt gholct,

[E 20] Range Accrual A2t CRIF ! (2019/12/31)

(] BHg)

ng:st RiskType Qualifier  Bucket Labell Label2 Amount Cﬁ: T:::;; ArSggnt
RatesFX Risk_IRCurve KRW 1 1Y Libor8m 77,851 KRW 67
RatesFX Risk_IRCurve KRW 1 2Y Libor8m 580,828 KRW 502
RatesFX  Risk_IRCurve ~ KRW 1 3Y Libor3m 326,638 KRW 283
RatesFX  Risk_IRCurve KRW 1 5Y Libor3m 683,242 KRW 591
RatesFX Risk_IRCurve KRW 1 10Y Libor38m 1,719,566 KRW 1,488
RatesFX Risk_IRCurve KRW 1 15Y Libor8m 83,431 KRW 72
RatesFX Risk_IRVol KRW 1Y 469,460 KRW 406
RatesFX Risk_IRVol KRW 2Y 706,052 KRW 611
RatesFX Risk_IRVol KRW 3Y 268,833 KRW 233
RatesFX Risk_IRVol KRW 5Y 909,706 KRW 787
RatesFX Risk_IRVol KRW 10Y 520,228 KRW 450

EN RPN
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[& 21] Spread Range Accrual

A2t CRIF I (2019/12/31)

(2] DHS)
Pgs:sd RiskType  Qualifier Bucket Labell Label2  Amount cAur::Zi';ty ArSgg”t
RatesFX  Risk_IRCurve KRW 1 1Y Libor3m -1,458,138  KRW -1,261
RatesFX  Risk_IRCurve KRW 1 2Y Libor3m -2,088,909  KRW -1,807
RatesFX Risk_IRCurve KRW 1 3Y Libor8m -3,297,786 KRW -2,853
RatesFX Risk_IRCurve KRW 1 5Y Libor3m 24,465,062 KRW 21,164
RatesFX  Risk_IRCurve KRW 1 10Y Libor3m 23,618,257  KRW 20,431
RatesFX Risk_IRCurve KRW 1 15Y Libor3m  -27,564,686 KRW  -23,845
RatesFX Risk_IRCurve KRW 1 20Y Libor8m -8,646,018 KRW -7,479
RatesFX Risk_IRVol KRW 1Y 454,955  KRW 394
RatesFX Risk_IRVol KRW 2Y -1,030,320 KRW -891
RatesFX Risk_IRVol KRW 3Y 6,920,756 KRW 5,987
RatesFX Risk_IRVol KRW 5Y 6,658,589 KRW 5,760
RatesFX Risk_IRVol KRW 10Y 4,187,663  KRW 3,623

EX|: MK 75

[3£ 207} [# 21]& Range Accrual?} Spread Range Accrual 2%t A=e] CRIF &l

olt}y, F¢] AEo|BE RateFXel &ob WtE+ el Qof & 23} 275 otz
w2 H7be 2522 Risk IRCurved} Risk IRVolo] ARE-E QiTt
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5. SIMM ZHAIZHZ AE Z1}

SIMM 7}A|Z 7132 CRIF Tt 258 AXbEc” [F 22]% 2014 5E 20198714] 2]
67l AES o2 AMEst A 712 B4 giaf 299 AASAFE Ae)gt Zoldh

(& 22] &35 Ago| SIMM AtE Za}
(Thel - oF)
Vanilla Range Accrual Spread Range Accrual
A= Margin
Collect Post Collect Post Collect Post

2 Delta 34,137 34,137 38,330 38,330 42,428 42,428
0 Vega 43 43 71 71 166 166
1 Curvature 28 0 39 0 230 0
4 SIMM 34,207 34,179 38,440 38,401 42,824 42,594
2 Delta 26,330 26,330 29,270 29,270 45,702 45,702
0 Vega 43 43 60 60 33 33
1 Curvature 38 0 51 0 21 93
5 SIMM 26,410 26,372 29,381 29,330 45,757 45,828
2 Delta 23,929 23,929 26,809 26,809 55,205 55,205
0 Vega 42 42 56 56 394 394
1 Curvature 41 0 49 0 579 0
6 SIMM 24,012 23,971 26,914 26,865 56,178 55,599
2 Delta 31,484 31,484 33,047 33,047 57,024 57,024
0 Vega 47 47 53 53 20 20
1 Curvature 34 0 32 2 12 62
7 SIMM 31,565 31,531 33,132 33,103 57,057 57,107
2 Delta 24,921 24,921 23,377 23,377 53,892 53,892
0 Vega 34 34 44 44 144 144
1 Curvature 25 4 33 1 101 12
8 SIMM 24,980 24,959 23,455 23,423 54,136 54,048
2 Delta 16,156 16,156 17,055 17,055 55,288 55,288
0 Vega 30 30 44 44 268 268
1 Curvature 35 0 48 0 173 23
9 SIMM 16,221 16,186 17,147 17,099 55,729 55,579

Delta 26,160 26,160 27,981 27,981 51,590 51,590
o Vega 40 40 55 55 171 171
o  Curvature 34 1 42 1 186 32

SIMM 26,233 26,200 28,078 28,037 51,947 51,793

ENIPSIN IS

15) =Xt2| 0[S &7 Tt SIMM Altt 1ol Cifet OIS £5 Aol SS5IACH,
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201415 E] 2019971212 67 Q1%of 72 W= ael thu] A7 Fe] vl&-S Vanila,
Range Accrual, Spread Range Accrual 2% A2 HAZ 02 OigF 2.6%, 2.8%,
5.2%2 AEEIIEh, 24 - ol BH(2014)0] o] BiEl 2~3% 0] 290 S
A5 (5 day)& 23HH Vanilla 2¢9] A=k 243 o2 webenh, U] = )
o] 298] % Vanilla 2¢Hh dubd oz 9i9o] 7] ol 7IANSATE =4 U
Ao ® FetE)

2 Ao 24 27 slollA mE&H AR diles 3A Al ZHRolt AR, AXSAT
& A= Fak= Zlojug 23 (collect)?t Al (post) 2 TE=T AASATL A
I 2| FHL Delta Margin} Vega Margin®| 7-¢- A GARA e sLsiaict. 1eu
Curvature Margin®| 7% A GARAL 2] 2}o]7} U= o] drbao|glet, &4 23t
2o HHAIFAFTY o] F FFE v|A= A2 Delta Margin@l 202 YERTE o]
of ¥ksf| Vega®l Curvature Margin®] g8 A& &2 Aottt AR, tfE Aghof| H
3] Spread Range Accrual 2~2] 7§Al5AFo] oF 28] A= o A Yepytt o] 2ak=
A 2255 MASATE A Uefhs o] deS HoE

At ol A F208 2 SIMMS] Th7] 28} A4 0] W] 27t ohE ¢ At
z7AJo] Wasirh= Aotk [ 22 YIHHE A& A] SIMM B 20 2A8HA] o= 7
W wkr)o) vz hS 1uky) ol 5t 109 wh]of wjiEel AvzRE AREE FAIEA
wolth &, A 9 A FatEle MASATE A dsliAe W7EE ALt
g =S SIMMEE Q] gh7| 2 A4s| ujafof shH o] %9 J.P, Morgan (1997) ol
A AR dasE wiE AR S 4= Qlnk Y SIMM W] 2 E 7| AH o R A
g3to] T4 T7]9] WIS A latar Ak 9 [ 23]3 22 HAISATE AA et
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(& 23] X3t Ao SIMM AHE Zat (74 gh7| Q= HHESHX| 43)
(TH| - ore)
Vanilla Range Accrual Spread Range Accrual
T Margin
Collect Post Collect Post Collect Post

2 Delta 27,463 27,463 34,307 34,307 19,640 19,640
0 Vega 29 29 44 44 116 116
1 Curvature 22 0 27 0 211 0
4 SIMM 27,513 27,491 34,378 34,351 19,967 19,756
2 Delta 21,612 21,612 26,133 26,133 35,540 35,540
0 Vega 35 35 46 46 57 57
1 Curvature 34 0 45 0 6 104
5 SIMM 21,681 21,647 26,225 26,179 35,602 35,701
2 Delta 19,550 19,550 24,026 24,026 43,474 43,474
0 Vega 35 35 44 44 383 383
1 Curvature 38 0 44 0 574 0
6 SIMM 19,623 19,585 24,114 24,070 44,430 43,856
2 Delta 25,311 25,311 28,825 28,825 92,849 92,849
0 Vega 35 35 37 37 26 26
1 Curvature 29 0 25 2 8 65
7 SIMM 25,376 25,347 28,887 28,865 92,883 92,940
2 Delta 20,018 20,018 20,869 20,869 86,301 86,301
0 Vega 27 27 35 35 116 116
1 Curvature 22 4 29 1 89 12
8 SIMM 20,067 20,049 20,934 20,906 86,506 86,429
2 Delta 13,726 13,726 15,072 15,072 133,836 133,836
0 Vega 26 26 37 37 224 224
1 Curvature 34 0 46 0 153 23
9 SIMM 13,785 13,752 15,154 15,108 134,214 134,083

Delta 21,280 21,280 24,872 24,872 68,607 68,607
o Vega 31 31 41 41 154 154
o  Curvature 30 1 36 1 174 34

SIMM 21,341 21,312 24,949 24,913 68,934 68,794

ENIPSIN IS

Td 9] EE wiEsA] okl Ak [ 2319 AYE Y 67) A Bk gE
] AXEATY Bl &S BA A 28 o2 gk 2.1%, 2.5%, 6.9% FEE Uit &
3] Spread Range Accrual 232 7|ASAFO] =4 AF=E 1AL 53] 2019\ 9] 75 13% 74
Tof o] 2715k SIGIE}, o]eF & AMO] olfi+= SIMM 7] 27} o] Aol 54 -%
= 39 WS GBI 7] wiFolch a3 ERE T b T vjio] ¢l&
Range Accrual 289] 7jA[5AT O] tha I H7Hd 71s40] s AR oH@,%E}

oﬁ
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~
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6. B4 ZX HIAO] THE SIMM JHAIS 7420 Bizts 2

Hull-White 239 H3]7o} AaahA mio] 24
G 4ok 7] HEIE, & AT A40] B Telele Hull-White 23
9 Jﬂ;@ﬂ% A fré AFAZY, ey A B 7@] H7ol whE SIMM
HEGS) Wkl 22 4 15

Hull-White 23 9] It

rlo
inkat
ﬁ
[o
(o
HU

>

L‘l
E

I
o

—D’ llu
5
05
1>
2
i)
gl

@«

=

=

(2

i
)
o
o
)
ot f”
pou)
o
_g

[# 24] Hull-White 24 &3 W0l 2 7235 Agfo| SIMM A= Znt ( |
ERR

Vanilla Range Accrual Spread Range Accrual
A= Margin
Collect Post Collect Post Collect Post
2 Full 34,261 34,237 39,020 38,999 45,579 47,850
0 Up 33,583 33,552 39,034 39,000 39,538 42,866
1 Down 34,512 34,500 39,408 39,368 56,933 59,496
4 Base 34,207 34,179 38,440 38,401 42,824 42,594
2 Full 27,483 27,449 28,661 28,622 52,437 54,124
0 Up 27,386 27,350 29,967 29,924 42,738 43,637
1 Down 26,054 26,026 27,460 27,408 9,160 8,231
5 Base 26,410 26,372 29,381 29,330 45,757 45,828
2 Full 23,993 23,951 25,089 25,058 76,218 77,949
0 Up 26,008 25,970 24,485 24,424 50,239 48,262
1 Down 23,060 23,014 25,768 25,720 70,064 70,239
6 Base 24,012 23,971 26,914 26,865 56,178 55,599
2 Full 31,772 31,749 32,838 32,812 73,030 72,326
0 Up 30,420 30,399 31,744 31,711 58,715 52,577
1 Down 31,098 31,065 32,710 32,669 66,343 65,802
7 Base 31,565 31,531 33,132 33,103 57,057 57,107
2 Full 24,630 24,642 23,656 23,661 48,801 53,951
0 Up 24,672 24,634 27,714 27,672 46,225 50,110
1 Down 23,426 23,396 23,299 23,261 105,087 104,384
8 Base 24,980 24,959 23,455 23,423 54,136 54,048
2 Full 14,670 14,591 16,174 16,088 57,401 57,385
0 Up 17,784 17,737 18,531 18,480 59,870 57,967
1 Down 15,702 15,660 16,656 16,622 85,024 84,894
9 Base 16,221 16,186 17,147 17,099 55,729 55,579

16) Base2|2| 37 FX| Hull-White 2&Q| 24 FHX|= X|H HIQfo 2 QI =2 B I5IK| 2211 SIMM ASZHEE 2 TSI
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Full 26,135 26,103 27,573 27,540 58,911 60,598

o Up 26,642 26,607 28,579 28,535 49,554 49,237

s Down 25,642 25,610 27,550 27,508 65,435 65,508

Base 26,233 26,200 28,078 28,037 51,947 51,793

Full Up 1.9% 1.9% 3.6% 3.6% -15.9% -18.7%

CHH| Down -1.9% -1.9% -0.1% -0.1% 11.1% 8.1%

Xt Base 0.4% 0.4% 1.8% 1.8% -11.8% -14.5%
Z : Base, Up, Down, Ful2 24 =5 | TEXEM Hul-White 1201 280] IH3| 24

(@), 222! 20| Hrisly 2 27H( 2f AEttA(p)E Chaat 20| H2et Ao]ct,

Ful: 22 18 glo| 2= @42 ;Jg

Up : =0.08, (4, H=(0.11, 0.09), 0=-0.92% T, LIHX| B4 =X

Down : =0.04, (a, £=(0.09, 0.02), p=-0.722 1%, LIHX| 24 =5

Base : =0.05, (a, )=(0.1, 0.01) , 0=-0.82& X LIHX| 24 FH (2 ¢79| 7|2 MF)
EPSIPSINESS,

Hull-White H+3H 249 114 oJE7} SIMM AFEZro] vlx]= 9dFS Vanilla 9}
Range Accrual 299 749 3A] A9t Spread Range Accrual 2299 749 th4a 37
et Spread Range Accrual 290 79 ARLA Q] s S22 HEA] otof| A A H
Hapo] A7)0 whE SIMM AkEgke] HakEo] A#] giQlt), of= Hull-White 2821 23
o7 FWrtHe g dRmY o 27 SeshA| deng ket Wizt 5 Wt Al
o] ¥lso] 27| wZo|t,

Hull-White 28291 H39o] AA| n4E
HEY Bpe Wl e e FEE B
A& A3 §9IE Wolzo|R] %7 wiiz g
2 WY slollA A m4=o] 2717} HhErhd 7 EH SARARE 270] thar A o ¢
O] SIMM 7HAlEA Tl AFEd 7FsAdol ol Ao =

E“

il
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v, AR

() 9z= 4ks o Aust 9 £ A4

SIMM 7AlSAT AF=2] B84 =017] ¢I3h Wde 4k W9 J_—’Eﬂﬂ zag A
O = yetEr vIRE ALk ZE[H 7] Hlgl W2 Al7ko] AR E]
] 2 A=A (recalibration) AAE $H15CH E5|
THA] B s Ao 2 Alnte et depe] A 9-Hef B AlRto] e %H 199 HEH
o 2891 2Fo] H9of o] ZAl= HS At 2T sfefolA= AXE B
H du )53 A2 (Algorithmic Differentiation) &2 WZE=Q] AAF &
gt A7} A=A Qlch(Henrard; 2013, Hu and Li: 2015, Fries: 2019 &), Eg+ 2y
2 A5 53 AlEdoldo] astng NIZtE At 42 5= AR H
£ F7RRITE o] wAIE sidsty] flsl 2eAaE S 283 WH(SGBM: Stochastic Grid
Bundling Method) 52 =%%1 ¢lth(Jaina and Oosterlee; 2015). $-&luet &87]3]
A oloh 2 AFES Farsto] AJ2E 5o 28 4= gl Aotk

A ESHESE

8% Aot

CELCEESTEL RIS HEEER

SIMM AABAT 4H20] S4e 23 ude Ao|ng ANEAT Awe] Ut 4
S AL FEUE FTS FHOE A W B A U g Al it o
29| 7fo|=glolo] AAE oo} & Aoz Holtt E3] Hull-White 2891 2&02 SIMM
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AABATS AR A AR ANZAT AEgte] 240 B o4t B
A0 R ot 150 Fg1me] AaH o U w24
7% WA §rERE B} QAT AdgARel gl e
HA) 9k Ao eIt webd TS Y| A Bl AFEL Rol fht 7}
olZ el AN FO =M ANEZAT 2YRAS AT BAs} S AR Bl

V. 28

2 A= 202197 Al A Q1 v]AE AQlul A ARE] THAIS AT Ao tjH] st
TAAOZ HFAQ WPHEOS 2 QAT Q1= [SDAS] SIMM XgS Aisial 8 &
Skt o]& E3) o= SIMM Egof tigh AwFA]

i

|

A2 B3 ANEAT A SEL Sl ANEAT ARY ARES I3 AT A A
212 At

_|>i
byl
il
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opp
ol
o
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X
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Xz
=
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X
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H o] v &S AXISE At BAGA AR AR
Bt 2.6%, 2.8%, 5.2%= AZEIcE TLejuk SIMME] 97| 271 Al Al Aejuaiiy
= o172 S - MASAT 0] A6k &
At AS ASEAS FollA BRI T3 APl s whAlal A B

A<

T

7 Aol whet SIMM AHEgre] Ato|7F EhAeh 4= QlE2 SIstoinh & Ate oleh &
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A% BAG ulo R g 24 WghE A, 24 Sl Ta AR 7ol Eekloe] A)
A9] o] Eri ARA AL E2T 4 Aot

o) P35t Ag0 AT WEIE WRsonE ELSU DLSEO) wae
HPEl h2 e IR A Skt e Bl o]9le] HIRAk heluy
Foll et SIMM AAZATT Batstel AF E7, B 24 W, UHE A 9
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wed=Y, 2019, AT BAVMIAE A S5 & Ao tiet o] =]l
84, 2014, =Y Vanilla 2% CCPE] g)|A 3 WA= IfAZEAT 22 AA

d B SHCE, A= AGEARAAE,

oldY, 2017, HIFgAL LU AEA SAAEAlel et A, SFMAT A10d A2
%, 37-76

Anfuso, F., D. Aziz, P. Giltinan, and K. Loukopoulos, 2017, A Sound Modelling and
Backtesting Framework for Forecasting Initial Margin Requirements, Risk. 86-91.

Bank for International Settlements, 2015, Margin requirements for non-centrally cleared
derivatives, Bank Committee on Banking Supervision.

Bank for International Settlements, 2020, Margin requirements for non-centrally cleared
derivatives, Bank Committee on Banking Supervision.

Black, F., 1976, The Pricing of Commodity Contracts, Journal of Financial Economics 3,
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A. SIMM 7HAIS7HZ A& o™

SIMM &9 TAE 285 AAsH stefstr] $1% olAl=4 20199 Range
Accrual 28-2] A 27 (collect) A2 TS LA H o7 AwRy| = ot 2a] 9}
HHE ISDA (2019) Ttetug & 987129t A29E AAZS 3 A T 9|3
FEof whet 2zt [F A1, [& A.2]¢F 2o}, Bucket W A (o,)E A0l ZadE gk
7] gout [& A.3]9] 9 2% Yeptt,

_I.

[E Al] Est HEH O

o

32| A KIRIIBRIRW,)

Currency

Volatiity ISO currency name 2w iIm 3m 6m 1y 2y 3y 5y 10y 15y 20y 30y

USD EUR GBP CHF AUD NZD
Regular ~ CAD SEKNOKDKKHKDKRW 116 106 94 71 59 52 49 51 51 51 54 62

SGD TWD
Low JPY 14 20 10 10 14 20 22 20 20 20 22 27
High All other currencies 85 80 79 86 97 102 104 102 103 99 99 100

[ A2] S3t /i D88 32| e SR LART)

a
Currency Risk 1SO currency name Delta concentration Vega concentration
threshold (USD mm/bp)  threshold (USD mm)

High volatility All other currencies 6.9 170
\T/Zﬁigdgat”'ty‘ USD EUR GBP 230 2,300
Regularﬂ\'/‘olatility, """"" AUD CAD CHF DKK HKD KRW 30 """""""" 160
less Well traded NOK NzD SEK SGD TWD
o volat|||ty ....... JPY ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 150 ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ . . -

A Delta 7+ WHZ(WS, )= [ A.3]9 9&y} o] AAEL KRWS RW,=
[3£ A 1]of e} Regular WHEA £} &3kt ®3F [# A 2]9] wef KRW+= Regular
volatility, less well-traded E3}= E7%|o] T,=3,000,0000]1L CR,=1°|t},
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[E A3] WS;“ ALt O

s RW, WS Ol 1y 2y 3y By 10y 15y
67.35 59 3,973.36 1y 1 0.93 0.88 0.78 0.66 0.6
502.45 52 26,127.20 2y 0.93 1 0.98 0.91 0.81 0.75
282.56 49 13,845.39 3y 0.88 0.98 1 0.96 0.87 0.83
591.04 51 30,143.04 Sy 0.78 0.91 0.96 1 0.95 0.92
1,487.51 51 75,863.18 10y 0.66 0.81 0.87 0.95 1 0.98
7217 51 3,680.80 18y 0.6 0.75 0.83 0.92 0.98 1

ISDA (2019)91A4 o, & Bagh wh7]9] A P82 [ A3]e 2&3} Tl A
H =0 E(sub index) A 0|8 E ¢ = ARSEIR] =tk WS, 4 0,5 o183t
K,=147,536.67°]™ 53} Bucketo] sfto] B2 K= e 7} ofujel Azketolrt, WS, 2
K;Z o83 S5,=147,536.67°]t}, & K7} WE|7} ofBH& S7F ARE-E| ] ofom det
TR DMy=147,536.670] Eet, depnbzl o] Al 53k= USDe| 22 20199 Wi o] k&
1,156 (/22)< 5ohH 2% Dbl 17,055 (Thd)olct,

Vega 71 WHE(VR)= [ A4]9h Zo] Axtdd. 872 (VRW)= 0.160]H
VT,=190,000,0000] 22 VCR,=10]t},

(2 A4] VR, AN

2t7|(Label1) 1y 2y 3y 5y 10y
VR, =% 0,[0V,/00] 40611 61077 28255 78694  450.02
VR, =VRW(X,VR,)VCR, 64.98 97.72 37.21 125.91 72

ISDA (2019)9114 oy, & B3 w719] ke FEe [ A 3]9] LE&3 2. f,=1
o|ER VR2 o8 °ol&3Hd K,=378.165 Alttd = =t 5} Bucketo] sppio] L2
K7F Wg7E opyep ~getolny, VRoF K, S o183 Sok vl7d VM 9A] 378,16 ©]
ot 28] 9992 2% Residual Bucket Qo2 K, = 118J5}2] grol= Hr}, B7bd &
&& A85PH 93t EA| Vega Margin 44 (THed)o]e,
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Curvature 715 UHAE(CVR, )= SF)7F 1A [ A, 5]} Zro] AAte Tt

[ A5] CVR,, At

at7|(Labelt) 1y 2y 3y 5y 10y
VR, = 2]. o [aVZ. / 80] 406.11 610.77 232.55 786.94 450.02
14
SF(t) = lnm 1 days 1.9% 1.0% 0.6% 0.4% 0.2%
2 days
CVR, =X ,SF(t,)o, [V, /00 ] 7.79 5.86 1.49 3.02 0.86

ISDA (2019)°114 o, & Bagh 7|2 AaA PE [ A 3]Y 2%} ),
CVR,&} 0,2 o183 K,=17.495 Akt 5= 9l WS, 2 K5 o]-8-31d S,=17.490]t},
=002 A=5.63°|tt, 58] 4B 4 Residual Bucketo] $loeoz CM,=0 olt}, &
CM,,,,,.=117.560] HVR;=0,53"5 H3tH CMy=418.52¢] ©t}, H7}Y 3&S& 285

W @3} 4] Curvature HHE-2 48 (Fh)olt}, 54 02 SIMM 7HAIS AT 17,055 +
44 + 48 = 17,147 (3r)o|c},
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ISDA SIMM Initial Margin Model and
Interest Rate Structured Swap

Sang-Heon Lee*, HoSam Ki**

ABSTRACT

The purpose of this paper is to explain ISDA Standard Initial Margin Model (SIMM) and
present the calculation of the initial margin of major interest rate structured swaps. From this
quantitative analysis, we provide practical suggestions for soft landing of the initial margin
regulation. We use Hull-White 1 and 2 factor model for vanilla swap, range accrual swap, and
spread range accrual swap with issuer call options, which are major interest rate structured
products of financial institution as hedging instruments. In order to sidestep some bias from
selecting data sample and take market changes into account, data from 2014 to 2019 are used.

Average ratios of initial margin to notional amount of each trades are estimated as 2.6%, 2.8%,
5.2% sequentially. In particular, it is important to include relevant maturity which reflect the
major characteristics of trades. In particular, the SIMM initial margin using the Hull-White
two-factor model sometimes showed a level of difficulty in coordination between counter-
parties. As such, the role of the financial supervisory authority is expected to increase in
areas where coordination between theory and practice or among practices is necessary. In
conclusion, we argue that it is necessary for detailed guidelines on the parameter estimation,
sensitivity calculation, and reconciliation procedures which underlie the calculation of a stable

and appropriate level of initial margin
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