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Abstract
The purpose of this study is to investigate the impact on credit migration matrix due to
changes in business cycle, and calculate related default probabilities. Credit migration
matrix plays a crucial role in many credit risk models. We modify Wilson (1997a, 1997b)
and Kim (1999), using TCRI credit rating data and various macroeconomic variables from
1970 to 2004, to estimate the transition matrix conditional on economic status. AR (1)-
GARCH (1,1) model is proposed to simulate the macroeconomic variable and adjust the
unconditional credit migration probabilities. The major empirical results reveal that, Credit
Cycle Index model is more consistent with the expected decline in default probabilities for
the speculative firms when business is in expansion; and Portfolio View model can provide
higher default probabilities during recession periods. In particular, lower rating firms exhibit
higher volatility in default probabilities.  
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19 1

(Beaver, 1966)

Altman (1968) 

Z (Z Score) 

Logit Probit Ohlson (1980) 9 

Logit Zmijewski (1984)

Probit 

Wilson (1997a,

1997b) (Credit Portfolio View)

Logit 

Belkin Suchower Forest (1998a) Gupton Finger Bhatia (1997) 

Belkin Suchower Forest (1998b) 

(Systematic Component) Z Z 

Z Finger (1999) 

(Conditional Approach) 

Kim (1999) (Z

) Z 

Nickell William Varotto (2000) Ordered

Probit Model 

(2000) 102 Merton

(1974) Kim (1999) 

(2002) Kim (1999) 1996 

2001 TCRI 

4 

(2002) (2002) 
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(2003) 

M1B 

(2005) Wilson

(1997a, 1997b) 1995-2001 

1996-2001 

1996-2000 

Wilson (1997a, 1997b) Kim (1999) 

GARCH (1,1) 

1996 2004 

(TCRI)

1970-2004 

(1998) 

Kim (1999) (2002) (2003) 
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(GDP) 

GDP 

GDP 

M1B 

CPI 395 

TCRI 1-4 (A

) 5-7 (B ) 8-9 (C ) 10 

(D ) ( ) 

1996 

2004 

245
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RPt t 

Xh,t-1 t-1 h 

h h 

t t 

m

et t 

ht t t-1 (e2
t-1) t-1 (ht-1) 

2000 2004 Et -1 (
-1 (RPt)) 

-1 

E -1
(RPt) 

-1
(RPt)

2000 2004 Z 

Z Z 

Z Z Belkin-forest-suchower 

(Credit-change Indicator)

G g 

P (G, g) (LG
g+1) (L g

G)                                                                     (6) 

Belkin et al. (1998b) Z L t 

Z L 

( Z t )

( t  ) t  

(5) 

(7) 

(8) 
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G g 

(9) 

(Kim, 1999) (1) 

(2) 

Kim

(1999) 2 

nt,G t G g 

P (G,g) t G g 

Zt t 

L

(LG
g+1 , L g

G , Zt ) = Pt (G, g Zt ) t G g 

Seasonal ARMA (p,q) 

M1B 6 

Xi,t , i = 1,2,3,....6 t i ei,t t i 

Seasonal ARMA i,p i Seasonal ARMA 

p i,q i Seasonal ARMA q 

i i i i 

p AR q MA 
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(9) 

(10) 

(11) 
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19 1

Logit Function 

Pt
*

Pt
*  Pt    PD 1

PD 1

R

PD (14) (15) 

(Mass) 

Dt (Ut        ) t ( ) D (U) ( ) 

PD i , i

Wilson (1997b) i = i = i i  i 

0 ( 0) ( ) 1 1 ( 1) 2 2 ( 2)...

R (16) 

(Mean Absolute Deviation MAD) 

2000 2004 
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(12) 

(13) 

(14) 

(15) 

(16) 

PD =
Pt

*

Pt
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19 1

(1) Probit 

AR (1)-GARCH (1,1) Probit 3
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[ ,-0.88] [-0.88, -1.3] [-1.3, -1.5] [-1.5, -1.93] [-1.93,-2.17] [-2.17,-2.51] [-2.51,-2.75] [-2.75,-3.72] [-3.72,-3.72] [-3.72, - ]

[ , 2.116] [2.116 ,-0.6] [-0.6, -1.28] [-1.28,-1.51] [-1.51,-1.82] [-1.82,-2.13] [-2.13,-2.51] [-2.51,-2.64] [-2.64,-2.64] [-2.64, - ]

[ , 3.719] [3.719,1.714] [1.71,-0.55] [-0.55,-1.24] [-1.24,-1.87] [-1.87,-2.12] [-2.12 ,-2.43] [-2.43,-2.43] [-2.43,-2.67] [-2.67, - ]

[ , 3.719] [3.719, 2.51] [2.51,1.698] [1.698,-0.75] [-0.75,-1.28] [-1.28,-1.86] [-1.86, -2.3] [-2.3,-2.69] [-2.69,-3.04] [-3.04, - ]

[ , 3.719] [3.71, 3.71] [3.719,2.77] [2.77,1.496] [1.496,-0.84] [-0.84,-1.49] [-1.49,-2.06] [-2.06,-2.38] [-2.38,-2.75] [-2.75, - ]

[ , 3.719] [3.719,3.403] [3.403,3.21] [3.21, 2.21] [2.21, 1.18] [1.18,-0.93] [-0.93,-1.60] [-1.60 ,-2.09] [-2.09,-2.43] [-2.43, - ]

[ , 3.719] [3.71, 3.71] [3.719,3.12] [3.12, 2.33] [2.33, 1.63] [1.63, 0.78] [0.78, -0.88] [-0.88,-1.53] [-1.53,-1.96] [-1.96, - ]

[ , 3.719] [3.719, 3.72] [3.72, 3.72] [3.72, 2.55] [2.55, 1.99] [1.99, 1.33] [1.33, 0.77] [0.77,-0.94] [-0.94,-1.74] [-1.74, - ]

[ ,3.719] [3.719, 2.96] [2.96, 2.96] [2.959,2.39] [2.39,2.022] [2.022,1.38] [1.38,0.891] [0.891, 0.54] [0.54,-1.72] [-1.72-, ]
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3 AR (1) 1 GARCH (1,1) 1 1

D-W 2.88 R-square 80.59%

(Variance Inflation Factor VIF) 

VIF 1.0 2.0 

GDP 

GDP M1B 

(2003) 

M1B 0

0

M1B 

Probit-AR (1)-GARCH (1,1) 2000 2004 

4 2000 

921 2002 WTO 2003
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Kim

(1999) (TCRI 1 4 ) (TCRI 5 9 ) 

i s i s

Kim (1999) i = 0.03 s = 0.5 

2000-2004 Kim (1999) 

6 7 2002 (Z=-0.9145) 2

88.9% 66.5%

2 1 2 3

(5.56% 19.12%)
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19 1

8 9 2004 (Z=0.71346) 2 

50% 77.6% 1 0% 2.24% 3 

50% 13.31% ( 1)
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AIC (Akaike Information Criterion) 
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ARMA R-square
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AR (1)-GARCH (1,1) 

Logit Function
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19 1

15 

2000 2002 2%~12% 

2003 4% 16 

MAD 1 

55.44% 74.62% 

51.478% 

261

(Default) 

5-7 

9 5 9 

8 2000 

2004 5 

( 1-4) 0% 
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19 1

18 9 B GDP 

2000-2004 

GDP 

GDP 

GDP 19 10 

2003-2004 GDP 

9 10 

10 C 

B 

Wilson (1997a, 1997b) Kim (1999) TCRI

2000 2004 

AR (1)-GARCH (1,1) Seasonal ARMA 

(1) AR (1)-GARCH (1,1) GDP 

M1B (2) Seasonal ARMA
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