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BCBS (2004)

(three pillars)

(minimum capital requirements)

(supervisory review process)

(market discipline)

Basel II

(Foundation Internal Ratings Based Approach)

(probability of

default PD) (loss given

default) (exposure at default)

(remaining maturity)

PD

Basel II

In this research, with data set provided by Joint Credit Information Center (JCIC), we discuss the

robustness in calibration of probability of default and circumstances when proceeding calibration of

probability of default with Normal test and Traffic lights tests, which provided by the working paper No.

14 of Basel Committee on Banking Supervision. Banks do not hope that even when their forecasted default

probabilities are high enough, but still being rejected by the regulator, in that case banks have to raise their

capital charge. On the other hand, the regulator is unwilling to see an insufficient forecasted default

probability passes the test, since if a great deal of defaults happen with insufficient capital support, banks

will suffer huge loss and which might cause systematic risk.

Our numerical results show that when asset correlation increases, the chance of a correct forecasted

default probabilities rejected by regulator decreases, and the probabilities of making a wrong decision (i.e.,

pass an insufficient forecasted default probability) increases. The result of this research provides those

banks using internal ratings based approach and the regulator better understanding for the calibration of

forecasted default probabilities when managing risk.
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JEL Classification: G52, G28, G33

Abstract

1.

(Bank for International

Settlement) (Basel

Committee on Banking Supervision

BCBS) 1988 7

(The Basel Capital Accord Basel I)

(capital adequacy

ratio)

8%

Basel

I

2004 6 (The

New Basel Capital Accord Basel II)



43

1

(Advanced Internal Ratings Based

Approach)

(

)

(validation)

(discriminatory power)

(calibration)

(forecasted

default probability)

(

)

(Joint Credit Information Center

) BCBS

(2005) working paper

Normal test Traffic lights test

2.

BCBS (2005)

Binomial test, Chi-square test,

Normal test Traffic lights test

Binomial test Chi-square test

Normal test Traffic lights

test BCBS

(2005) Normal test Traffic lights

test

Tasche (2003)

0.95 0.999 Clow Chigh
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1 BCBS (2004) International Convergence of Capital Measurement and Capital Standards: A Revised

Framework.
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0.95 0.999

Clow

Clow

Chigh

Chigh

Blochwitz et al. (2004)

Normal test Traffic lights

test (1)

Normal test

Traffic lights test

(2)

Traffic

lights test

Normal test

Blochwitz et al. (2005)

Traffic lights

test

Traffic lights test

Traffic lights test

Normal test Traffic lights test

Blochwitz et al.

(2004)

Normal test Traffic lights test

Normal test Traffic lights test

3.

3.1

1997 2004 1998

2005 1

11

11

1

9

1 9
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(1)

2 3
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1

1997 1998 1999 2000 2001 2002 2003 2004

90864 88809 88269 89743 86382 87870 94576 104465

1998 1999 2000 2001 2002 2003 2004 2005

3681 4097 3676 5960 4280 2986 2383 3325

87183 84712 84593 83783 82102 84884 92193 101140

1
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3.2

3.2.1

1998 1999 2000 2001 2002 2003 2004 2005

1 0.00% 0.00% 0.12% 0.14% 0.07% 0.08%

2 0.14% 0.47% 0.27% 0.24% 0.17% 0.26% 0.13%

3 0.35% 0.55% 0.40% 0.66% 0.67% 0.65% 0.54% 0.49% 0.54% 0.12%

4 0.68% 0.77% 0.76% 1.22% 1.49% 1.41% 1.14% 1.05% 1.07% 0.31%

5 1.42% 1.67% 1.43% 1.86% 2.32% 2.22% 2.03% 2.13% 1.89% 0.35%

6 2.17% 2.73% 2.37% 3.55% 4.62% 3.80% 3.51% 4.07% 3.35% 0.85%

7 3.44% 4.57% 4.38% 6.91% 7.25% 6.89% 6.28% 6.94% 5.83% 1.47%

8 6.63% 8.35% 8.31% 12.25% 10.65% 10.30% 10.68% 11.35% 9.82% 1.87%

9 13.23% 17.23% 16.60% 23.67% 20.84% 20.54% 18.85% 20.13% 18.89% 3.18%

2

1998 1999 2000 2001 2002 2003 2004 2005

1 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

2 0.00% 4.17% 0.58% 0.67% 0.00% 1.08% 1.74%

3 0.00% 0.00% 2.50% 0.99% 1.81% 1.15% 1.08% 0.29% 0.98% 0.88%

4 1.09% 2.15% 0.78% 0.00% 2.20% 2.02% 0.61% 1.43% 1.29% 0.81%

5 1.02% 2.05% 2.59% 1.82% 3.68% 2.24% 1.47% 1.26% 2.02% 0.85%

6 2.29% 3.03% 2.43% 3.40% 4.75% 3.62% 2.71% 2.95% 3.15% 0.79%

7 3.74% 4.83% 3.93% 6.29% 7.44% 6.57% 5.11% 5.02% 5.37% 1.30%

8 4.92% 6.28% 6.24% 11.50% 10.32% 9.92% 9.70% 9.26% 8.52% 2.37%

9 10.76% 15.83% 14.55% 24.76% 21.26% 19.73% 20.83% 16.86% 18.07% 4.43%

3
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BCBS (2005)

Binomial test, Chi-square test,

Normal test Traffic lights test

Binomial test

Chi-

square test

Normal test Traffic lights test

4

Normal test Traffic lights test

Binomial test

Chi-square test

Normal test

Traffic lights test

4

Normal test Traffic lights test

(null hypotheses) H0

(alternative hypotheses) H1

H0 t = 1, ,T, PDt PDt
(F)

H1 t = 1, ,T, PDt > PDt
(F)

T PDt

t PDt
(F) t

Normal test

Traffic lights test

H1

H0

Normal test Blochwitz et al. (2004)

BCBS (2005)

dt

(2)

t = 1, ,T PDt = PDt
(F)



(central limit theorem)

α

(3)

Z1-α 1-α

τ 

(4)

H0

Traffic lights test Tasche (2003)

Blochwitz et al. (2004)

BCBS (2005) N1, ,NT t = 1, ,T

D1,

, D T

(independent)

Rt

(5)

NT t =

1, ,T PDt = PDt
(F) Rt

(mapping function)

C(Rt)

(6)

-1(.)

qg qy

qo

qr Blochwitz et al.

(2004) qg = 0.5 qy = 0.3 qo = 0.15 qr

= 0.05

2
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Rt C(Rt)

T Ag Ay Ao Ar

T

t =1, ,T PDt =

PDt
(F) A = (Ag , Ay , Ao , Ar)

(7)

9

V

(8)

V = 2100

2

α

(9)

vα P(V v) = α v

5 Traffic lights test

P(V v) 0.05

5 vα 120

H0

2 V = 2100 = 2+1+0+0 = 3

v ( )vVP ≤ v ( )vVP ≤

3 0.00013 1002 0.12875

12 0.00125 1011 0.15125

21 0.00463 1020 0.18500

30 0.00800 1101 0.23000

102 0.01025 1110 0.36500

111 0.02375 1200 0.50000

120 0.04400 2001 0.53750

201 0.05750 2010 0.65000

210 0.09800 2100 0.87500

300 0.12500 3000 1.00000

5 Traffic lights test V
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3.2.2

Blochwitz et al. (2004) Gordy

(2003) (one-factor model)

t

i

(standardized asset return) Xt, i

(systematic factor) St

(specific factor) εt, i Xt, i

(10)

St εt, i

St εt, i ρ 

(asset correlation)

γi, t

Yt, i

(11)

t

PDt γt

ρ

(12)

(.)

(unconditional PD) (12)

(13)

N1, ,NT t = 1, ,T

D1, ,DT t

dt

(14)

St

(conditional PD)

(15)

T

Nt t

St St

St

1

S1, ,ST

2 t

(16)
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PDt

ρ 

3 t Dt

Nt pt(St)

(17)

t dt = Dt / Nt

3.3

1 Normal test Traffic lights test

2003

2005 2003

1998 2002

2 Blochwitz et al. (2004)

Normal

test Traffic lights test

Normal test

Traffic lights test

4.

4.1

6 7

Normal test Traffic

lights test P-value

1 2 2002

1

2 -

0.05

0.01 P-value 0.05 0.01

* **

Review of Financial Risk Management

1 2 3 4 5 6 7 8 9

Normal - - 0.5263 0.2973 0.0108* 0.0082** 0.0180* 0.0000** 0.3178

Traffic lights - - 0.5375 0.2300 0.0046** 0.0103* 0.0013** 0.0013** 0.2300

6 P-value
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6 0.05

5 6 7 8

3

2001

Normal test Traffic lights test

0.05 7

4.2

(Normal test Traffic lights

test)

(Type I error)

(Type II error) 8

H0

H0 H1

H0

1 2 3 4 5 6 7 8 9

Normal - - 0.1694 0.2904 0.7191 0.7462 0.6551 0.6831 0.5688

Traffic lights - - 0.1288 0.2300 0.6500 0.6500 0.5375 0.8750 0.3650

7 P-value
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Traffic lights test

0
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3 ( ) ( )

≤

8

PDt PDt
(F)

(H0 )

PDt > PDt
(F)

(H1 )

PDt PDt
(F)

( H0)

PDt > PDt
(F)

( H0)
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Normal test

Normal

test Traffic lights test

10,000 H0

Normal test Traffic lights test

H0 H0

10,000 H1 Normal

test Traffic lights test H0

H0

4 (

) 0.05

5

5.1

5 1.74% 1.90%

1.97% 10,000

Traffic lights test

0.05

0.1

1

0.05 0.044

0.044

4 Normal test

Traffic lights test

4



55

(

)

Normal test

Normal test

Traffic lights test

Traffic lights test 5

2%

(probability density function) 3

5

2% 2%

(H0 )

(

2% ~ 4%)

H0

Review of Financial Risk Management

5

3 C
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Normal test

Traffic lights test

Normal test

Traffic lights test

Blochwitz et al. (2004)

6 0.2 0.05

5

Normal test Traffic lights test

5.1

5

1.74% 1.90% 1.97%

10000 k

k = (18)

6

6 ( 5)
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6

k

k

(5% 1%)

Normal test

Traffic lights test

Traffic lights test

Normal test

Traffic lights test

Normal test

Blochwitz et al.

(2004)

5.

BCBS (2005)

Normal test Traffic lights test

Normal test Traffic lights test

1997 2004

1998

2005

Normal test Traffic lights

test

Normal test Traffic lights test

Normal test Traffic lights test

Normal test

Traffic lights

test

Review of Financial Risk Management
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Normal test Traffic lights test

Normal test

Traffic lights test

( )
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Vasicek

(1987) Nt

St

dt

(A1)

PDt ρ 

(cumulative density function ) F(x)

(A2)

(A3)

φ (.)
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