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Mpo(P, 1) = (3.4)

2 oA AojydY FA $E BB Amolth oA Msvp9 Masy] A 4 (3.2)9
PovgBEE A 83MY thg 3 22 Ao} vparh
2p 4
Rw ,I = =5, M ani ,I _ T = 35
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teml el

AJ(I(:'L»(PG Ug) =P, J\/jeuc(chwg) =p (36)
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Mp?'(?b(P) = %Z(l - ]7“’) (38)



452

N
0x
[

T
]
e

0
J

L=

ufy

F3lem & de Mae, = A (3.6)9] (1,5) FS i=j% i # U FELE FE5td Fef3tw

Mdev(P) = 2K Z(l Pii +Zpl3:|

i£J
% Z ~ i) (3.9)
7 51o] Q1jel RolBeel thefol
Mpros(P) = Maeo(P) (3.10)
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MSVD Meye Mp?"(}b Mpw Mpa Mpaw
Fris 0.2445 0.2770 0.2197 0.1917 0.1050 0.0014
Wl o] 2] 2k 10.2843 0.3222 0.2643 0.2349 0.1423 0.1260
o] A] oF 20.2868 0.3253 0.2661 0.2372 0.1503 0.1338
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K
K1 > Dri
Myouw(P) = vip12 + s pr k-1 + Z Vi(piic1 + Diit1), Vi = k:;( ,
=2
2p
Mpaw(Pavg) = E § P, K Z 2. (313)
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I 3.2, RAEY 28t MEX0le] BHZQ| 99% LB F
MSVD Meye Mprob
B~ o] Ao —0.0390 —0.0375 —0.0425
(—0.0553, —0.0012) (—0.0526, —0.0013) (—0.0577, —0.0082)
B _ =y -0.0906 —0.1016 —0.0632
(—0.1255, —0.0413) (—0.1331, —0.0602) (—0.0916, —0.0254)
W] o — = —0.0508 —0.0633 —0.0210
(—0.0728, —0.0269) (—0.0858, —0.0407) (—0.0387, 0.0002)
Mpw Mpa Mpaw
B — o] o —0.0428 —0.0319 —0.0314
(—0.0565, —0.0140) (~0.0432, —0.0070) (—0.0415, —0.0116)
By - 2y —0.0705 —0.1155 —0.1170
(—0.0952, —0.0353) (—0.1356, —0.0871) (—0.1325, —0.0929)
o] %] oF — =) —0.0277 —0.0835 —0.0855

(—0.0419, —0.0120)

(—0.0964, —0.0695)

(—0.0961, —0.0735)

Holl A S alg 4= ). WA My BEE AR 30 4] 2ol FEIA] £ & 5 ke
Zolal T HAZ wlolx| ¢k} 2] Xole T2 Aok} Athdgoz tonz wojA| et A o] I
Z89 4L v wol ¥sitiy & 4 vt 95%AIFE e BE Hx o e 08 £EA] et
37HA] Aol E & A7 thE 2 E JIR A o] 2 Aol E FEE & qukn & 4 9)
4. Zo|ABi0f ofst Hjw A
gk Ao A AAITE F 7pA] Alg Aol de] BEAL vmEr] fl3te] A7 71X He|PhE o] 8st] 2
E%‘j/]—-—«l 7t 2t 18-S RAFE Folo] 3 2ok 2EE8 Q9 HUte 7EHLE J P Mor-
gan (1997)¢] CreditMetrics™ |4 A& B A3 EH ) ALR3F= VaRE AAFsH= vhS 430
E]—. A& VaR(Value at Risk)= AEAEL A} sle sroz A Fol7 AF 5 3of|A] LEEZE

L BF717E 2T 5 Qe HuledF ot} CreditMetrics W22 773 (2000)3} Nelken
(1999) oA A3 v} o] thg3 22 FAE uhEt)

(1) T2 434

(2) AolPHEZHE A AL 5FEE 223 4B o3 A85F H3lHE A,

(3) AUEIL A4 - AT pE 2= EESE 9y AL

(4) B89 =98I ANE5F HH L vlade] 13 T Ag5H Z2H

(6) AP=E AF7rste] 7 249 71A A4

(6) M A4 2EZE Y 7Fx] EXRHE A8 VaR A&,
ZEZHE F /Y APz TR ok 7PEERE AlgSFel Al AdE 917t 3¢
I o]F 7} 5%oln Awrl= 10022 ARG, 4l #:Lo] BaalOJ iﬁ?ﬂ% TH717) 5delal o0&}

6%ol AH= A 10002 AARsRT = 348 5

HTE A 22804 T3 4709 Aol gAL A}%z‘&u}. e %LHX}EOH WR 53]
A o Triag WolAek 1, Welx e 2 WAL WR

Aoyt Fste] RE



B EEHA 5%T= 1%5%

Al 101.7714 0.1666 —0.0156 0.3006

o Baal 99.5512 2.2921 3.1586 14.7748
ZEZF R 201.3226 2.3122 3.1430 14.7592

Al 101.6560 2.7087 —0.1310 0.1852

o] A ¢k 1 Baal 99.5403 4.4590 3.1477 19.9531
ZEZTQ 201.1963 5.4407 3.0167 19.8221

Al 101.6303 3.1182 —0.1567 0.1595

] o] A] ¢} 2 Baal 99.6970 4.4168 3.3044 20.1098
ZEZHS 201.3272 5.5847 3.1476 19.9530

Al 101.8330 0.0826 0.0460 0.2047

= Baal 100.3825 3.2268 3.9899 20.7953
ZTEZFER 202.2155 3.2424 4.0359 20.8413

371E 18 x 182 F Lt vlatch 2pAH7EA]
T+ Al 587 Baal 559 Ho|FEREE
F3HL 73t} (Kealhofer, 1995). z+ Aolajed
Cheolesky Factorization2 ©]g3)|A ZEZFHLE FTAZ = F

F £ELe FFo] 0, EFAXI Lo|u ABAFT} 039 WA FEEE HEThy T
714 A" £AEL2 AP £AF ARk 228 7Y 2

A g5t} Mol|Bgo W 41857 WstE vepd £ Qe WEkelth 2HZE A o
2000049 A U228 A4stn Y £YEF ASTF HEES vadte 1d 3 A8E5FE 23
st}

Ag5Foll W37t AL wl= 9B =% (Risk Exposure)& AB 7 sfoF 3tk d7)x& e=AdE 7t
oA LES 2008 69 299 FHF FEIAAYY FEO|AEE o]Edq MRolAEE P T
BEL ARrEch AP 4L WEREE das deE ARSI en ekt Ey Bee 7
t]2olA 20083 69l 2433 May Default Reportol A #E 3R 2497} Sr.Unsecured ¢l 2§42
59 BT 51 E2ANE ARR St ekt $100% I 5&9 HFS $53.0012 EEAAE $8.12
2 WERRZY B4 (o, 8) (19.5918, 17.3739).0.2 AUt A7t QAL X 2HE REZ
299 I g Adsa i AL TEELL A9 FEREY A4S VaRE 7T 7 0T &
412 47}x) Ao|PE 2R P33 TEZP L 71X 414 VaRE B dAHE HoEr

7t AgAolgde 7+ AP LEFIYe 7MY BERRH I, BEEEA E 5%} 1% A
§VaRE TAT %5EL 14T UEVaRE 2HRW ALTHS 5% FF AEVaRolAd =4
£ A9t 2% 247 Ugth Fris Aol ey wio] Ak whyel o3 AolPHo] ¢ AlSFe
A4 19 3 A2 SFol Alel]l AFHoRH 5% 0] Alel XFF T o]o] Ws| Bgol Wol &
7 e A dok whd 2 AolgHEe] A9 5% 5Fo] Alo] EHE AW B ko] Ale] JHXET
A NEAP L TFE 5 Yot WA AL VaRE o) &ste] AolPBE v wdtr] A 5% $& A
£VaRE YuglE golnz BE AojFdo A I & R 1% & 418 VaRE ARG o 3ot

o A1SE A 1%5+F A8 VaR
FH2:(0.3006) > SH(0.2047) > ¥ o] A < $H1(0.1852) > wel A &k ¥ 2(0.1595)
Frxg Ze7t 7HE A8 @] ZA4 velgen 0212 1d & s@Ado] A Fd7HA R



MBESHOSIBO] AR H0|XIOF FH I} B2 459

E 030060149} <37} le\gfﬂ- gEol 1% gu)E 7Kt AlSH AdY 3% 4714
A =7t 211 A3 AFego] 45t 4A4AF o] At

e BaalE3 A9 1%4& Al VaR
21(20.7953) > o] Z] ok #1 2(20.1098) > |0 Ak 41 1(19.9531) > T2 (14.7748)
Fe] A97F 20795322 71¢ A U A Aol AL BRI RE 1 o) &8t
BT BEo] 1%UL Eolth. Baald A% 1d T 71xe] o] Y93(100) Erf AV vk
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Abstract

In order to overcome the lack of Korean credit rating migration data, we consider an empirical Bayes pro-
cedure to estimate credit rating migration matrices. We derive the posterior probabilities of Korean credit
rating transitions by utilizing the Moody’s rating migration data and the credit rating assignments from
Korean rating agency as prior information and likelihood, respectively. Metrics based upon the average tran-
sition probability are developed to characterize the migration matrices and compare cur Bayesian migration
matrices with some given matrices. Time series data for the metrics show that our Bayesian matrices are sta-
ble, while the matrices based on Korean data have large variation in time. The bootstrap tests demonstrate
that the results from the three estimation methods are significantly different and the Bayesian matrices are
more affected by Korean data than the Moody's data. Finally, Monte Carlo simulations for computing the
values of a portfolio and its credit VaRs are performed to compare these migration matrices.

Keywords: Credit migration matrices, empirical Bayes estimation, average transition probability, boot-
strap, credit VaR.
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