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Abstract The credit spread of commercial bank is the difference of yield to maturity between the bank

bond and treasury bond. It reflects the credit risk of bank accepted by the investors in the bond market,

and is an important reference for bank bonds investment. The term structure premium of T − 1 years is

measured by the difference of yields with T year maturity and 1 year maturity on the yield curve of bank

bonds. The yield to maturity of 1 year of bank bond is measured by the yield to maturity of T years

minus the term structure premium of T − 1 years. The calculation models of credit spread and default

probabilities of commercial banks are established based on term structure premium of yield to maturity.

The innovation and characteristics of the paper are as follows. Firstly, the yield to maturity of 1 year of a

specific bank bond ry,1 is calculated by the theoretical yield to maturity of T years of a specific bank bond

ry,T minus the term structure premium of T − 1 years on the yield curve of bank bonds with the same

credit rate rp,T−1, solving the problem that the theoretical formula can only calculate the yield to maturity

of whole period of T years and unable to calculate the yield to maturity of 1 year, thus unable to determine
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the credit spread of bank bond. Secondly, the real credit spreads of commercial banks are calculated by

comparing the yields to maturity between bank bonds and treasury bonds, which reflects the credit risk of

banks accepted by the capital market, and provides foundation for issue pricing and investment decision

making of bank bonds. Thirdly, the real credit spread is measured by comparing the yields to maturity of

bank bond and treasury bond on the same date, solving the problem that the yields of bank bonds issued

on different dates are not comparable. Fourthly, the empirical results are consistent with the credit rating

orders of the banks in our country by the Moody’s company, which verifies the rationality of the models in

the paper. The empirical study shows that the default probabilities of the four biggest state owned banks

are the lowest, the default probabilities of the regional city banks are comparative higher, and the default

probabilities of other listed banks are mediate.

Keywords credit spread; term structure of interest rate; term structure premium; yield to maturity; bank

default probability
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ö���Ê�ø�ù�ú���� � þ�� [7]. De Jong, Driessen
Ø�Ù�û�� � ò�	�
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[16] r .s�t�u�v `�w�x�y�y�z�{�|�L�M�N }�~�I�P�Q
, � E�����|�w�x�����J�K�L�M�N���L�M�N }�~ s I T −

1 � p�N�K�����P���������I���� . ��� , � E�����������|���������B 1 � K�J�K�L�M�N�I�\�A , �������n�����A�B�C
1 � K�I� �����¡ .u�¢ `�£� ���p�¡���¤�¥�¦�N�����I�w�x

. Manning
w�x�§�B�C� ���p�¡���¤�¥�¦�N�����I����

[17],w�x�¨ ©�����B� ���p�¡�������¤�¥�¦�N�����ª�T�«�¬�I�­������
.®�`�w�x�¯� ���p�¡�I�\�A�F�e�°���I�£

T � ®�±�G�²�I�p�¡ ,
ª�T�� u j `�w�x�­�F�I�³�´ .µ�¯ s�t�¶�·

, ¸�¹�º z�§�»�|�K�����P�����I�¼�½�¾�¿� ���p�¡���A�À�>�]�¤�¥�N���A�À�> , � ¯ WÁ J�h�Â�I
46 Ã ¼�½�¾�¿ � ¿�§�Ä�Å�w�x .��Æ�Ç�È
, É |�D ¸�¹ I�w�x Ê � E�Ë c B�C�I�Ì�Í���Î�È , Ï E�Ð�Ñ�Ò�^�b�����I�Ó�Ô .

2 Õ×Ö×Ø×Ù×ÚÜÛÜÝÜÞàßÜáÜâàãÜäÜåàæÜçÜèàéÜê
2.1 ë�ì�í�î�ï?�@�K�����P�������A�¾�¿� ���p�¡

, j £ Y�ð ��¼�½�¾�¿� ���ñ�ò�ó�ô�õ�Â ;
v £ Y ¾�¿�B�I�ö�¿��
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9Ê , � Â�¾�¿� ���p�¡�������¿��¾�¿�I�ñ�ò

,
����������� ñ�ò�����������������I�����ñ�ò�ó�ô����

.

2.2 ë�ì�í����
(1) � Ä�B�C���  Ê"!�#�����¾�¿�B 1 � K�J�K�L�M�N ry,1

h�Â
.��$�%�&�'�(���B�C�I� ���p�¡

,
y�)�*�����¾�¿�B

1 � K�J�K�L�M�N�+�,�-�B 1 � K�J�K�L�M�N .s�t &�' Ê�I�.��
, / 1 � K�-�B�I�J�K�L�M�N�0�|�(�� , W ��� É -�B�J�K�L�M�N }�~�1 Á .2 s�t &�' Ê�I�3��

, / ����¾�¿�B 1 � K�J�K�L�M�N�n�������(�� , ��Y �� s ¾�¿�B�I�J�K�L�M�N}�~�y�y�µ�¯�F j  ���4�5�I�¾�¿ , � E�µ�¯�����I�¾�¿ . / D�F j  ���4�5�¾�¿�I�J�K�L�M�N }�~ s , 1 �K�J�K�L�M�N�6�£ j e�I ,
n���7�8�D�F j ±� ���4�59Ê ,

E�F�¾�¿�9�Ä s ª�T�E�F�I
1 � K�J�K�L�M�N .

��� ,
��®�V�S�: Á J�I�J�K�L�M�N � E�£�����¾�¿�B�I 1 � K�J�K�L�M�N .

(2) � T�������:�y�y���;�\�A�����¾�¿�B T ��< ±�G�²�I�����J�K�L�M�N , � B�C��� s I�¾�¿�B�=#�T�>�?�£
1 � J�K�I , ��� n���@�È Y h�A�U�I�¾�¿�B 1 � K�I�J�K�L�M�N .

(3)
°���B�C�p�N�\�A�¾�¿�B� ���p�¡�E���7�8�¾�¿� ���D�E�I�F�G

.¾�¿�B�I�B�C�p�N�D�B�C�H�I�KKJ � E�ö�L�F�G ,
2���M��� �p�N�I�F�G�N�B�C���O�I�F�G l�P�Q ��JK�L�M�N�ö�L�F�G

.
°���B�C�B�C�p�N���-�B�p�N � ¿KR�« � E���S�Ä�7�8�¾�¿�B�I�T�Ä�p�¡ .

(4)
¾�¿�B�ö�¿�U K�E�F�V�R� ���p�¡�E W R .E�F�G�K�I�B�C��� �p�N�D�E P ö�L�F�G ,

ö�¿�U K�E�F�I�¾�¿�B�R�J�K�L�M�N Ê"W�X�§��� �p�N�F�G
I�Ó�Ô

,
V Á ö�¿�U K�E�F�I�¾�¿�B�J�K�L�M�N�E W R ,

Â � \�A�I�¾�¿�B� ���p�¡ c ¤�¥�¦�N � E W R .

(5) Y T�ö�¿�B�C�I�¾�¿�D��� s n�������(���R� ���p�¡ .Z���[�\ ¹ Ê W�]�^ J , É |�_�`�¾�¿ qba ¼�¾�¿ r 27 Ã ¾�¿�c�K Y T�ö�¿�¾�¿�B , Ï�� T�w�x�n������(���®�d�¾�¿�I� ���p�¡�]�¤�¥�¦�N
.

2.3 e�f�ë�ì�í�g�h
2.3.1 e�f���� 1 i���� 2 í�g�h

(1) j ��k�l 1
]�k�l

2
I�&�'���» ¸ S�mD�B�C��� s ?�@�F j  �� r 4�L�M�N9}:~ s q E�F�K���I�J�K�L�M�N���¡�(�� T − 1 � I�K�����P���

,
?�@�������¾�¿�B

T � I�����J�K�L�M�N ry,T

+�,�L�M�N }�~ s F j  ���4�5�¾�¿�B T − 1 � p�NK�����P����
rp,T−1

q O�(�������¾�¿�B 1 � K�J�K�L�M�N ry,1.
� � &�' j ��k�l 1

]�k�l
2.?�@�¨

1 n h�I�X�o c R d ± n h�����p�q ©�§�I�����¨ t , W�] S�r�s Á J :

ry,1 = ry,T − rp,T−1 = ry,T − (ryc,T − ryc,1) (1)t
1 uwvwxwywzw{w|w}w~wzw{w�w�w�w�w�w�w�w��� 1 �wzw�wzw�w�w~

(1)�
�

(2)�w�
�w�

(3)�w�
�w�

(4)�w�
�w�

(5)�w� �w� �
T � �w�w�  �w¡w¢w£
( û üw¤w¥¦w§w¨  

)

(6)©wª �w� �w«
�w� �

T � �  �w¡w¢w£
(
¡w¢w£­¬¯®
¨  

)

(7)©wª �w� �w«
�w� �

1 � �  �w¡w¢w£
(
¡w¢w£­¬¯®
¨  

)

(8)=(6)–(7)©wª �w� �w«
�w� �

T − 1

�w° £w�w�±w²w³w´

(9)=(5)–(8)�w� �w� �
1 � �w�w�  �w¡w¢w£

0 T ry,T ryc,T ryc,1 rp,T−1 =

ryc,T − ryc,1

ry,1 =

ry,T − rp,T−1

1 µw¶
ùw·�w�

AAA 4.5534

�
4.4345% 4.4510%

(4.5534 � �  �w¡w¢w£
)

2.8083%

(1 � �   �¡w¢w£
)

1.6427%

(4.5534 � –1 �
=3.5534 �w¸�w�w±w²w³w´

)

2.7918%

(4.5534 �w¸   �¡w¢w£
–3.5534 �

¸ �w�w±w²w³w´ =

1 � �   �w¡w¢w£ ):
(1)
]�¨

1
I�X�o�����¹�D�|

:
?�@�������¾�¿�B

T � I�����J�K�L�M�N ry,T

+�,�L�M�N9}:~ s
I�F j  ���4�5�¾�¿�B T − 1 � K�����P���� rp,T−1

q O�(�������¾�¿�B 1 � K�J�K�L�M�N ry,1. j ��§
� T�������:�y�y���;���A T ��< ±�G�²�I�J�K�L�M�N q n���(�������B�C 1 � K�J�K�L�M�N , ��� n��\�A�B�C�p�¡�I�k ·

, j ��§ � Ä�� ¸ ��  Ê � !�º�����B�C 1 � K�J�K�L�M�N q � n���\�A�B�C�p�¡�I�k
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·
, j ��§�p�Æ�s�����°���F j  ���4�5�¾�¿�B�L�M�N }�~ s I 1 � K�J�K�L�M�N ,

n���7�8�����¾�¿�L�M
N�I ¶�·

.

(2)
» ¸ S�m�I�Ç�È�bD�:

(1)
Ê Y�É�Ê ��F j  ���4�5�¾�¿�B T − 1 � p�N�K�����P���� rp,T−1

O�c�Ë�����¾�¿�B
T − 1

� p�N�K�����P���� rp,T−1 Ì ?
R�� É S�\ :D�F j  ���4�5�¾�¿�B�J�K�L�M�N9}�~ s I 1 � K�J�K�L�M�N�Ä�Í s £ j `�¾�¿ q � E�£ j ±�����¾¿�B�I

1 � K�J�K�L�M�N .
®�Ä�Í s ­�Î�| ¹�Ï ¨�Ð�: (1-a):

j `�¾�¿ 1 � K�J�K�L�M�N = j `�¾�¿ T � J�K�L�M�N − j `�¾�¿ T − 1 � K�����P���� (1-a)Ñ�°���:
(1)
I�S�: � ¿�\�A ,

Ä�Í s ­�Î�| ¹�Ï ¨�Ð�: (1-b):����¾�¿
1 � K�J�K�L�M�N =

����¾�¿
T � J�K�L�M�N − j `�¾�¿ T − 1 � K�����P���� (1-b)Î�@�����¾�¿

1 � K�J�K�L�M�N�G ,
:

(1-a)
]

(1-b) Ò ´ u�v ��Ó�Ô�­�F ,
2KR�«�:

(1-a)
]

(1-b)
I

¡�5 P ö � :
:

(1-b) Õ ´ 100% Ö ��×�Ø�I�� I ,
:

(1-a)
y�y�£ j V�c�Ë ,

E Ö � .
:

(1-b) Ò ´ u j �
100% Ö ��×�Ø�I�� I ,

:
(1-a) Ò ´ u j � � y�y�£ j V�c�Ë . ��� ,

:
(1-b) / : (1)

I j�Ù c�ËKR����[ j `�¾�¿�L�M�N }�~ s�Ú�Û h�Â�I�: (1-a)
I�_�Ü�c�Ë�Ý�Þ����

.

(3)
» ¸ S�m�I�����b

É : (1)ry,1 = (ry,T − ryc,T ) + ryc,1 ^ È ,
Î�����¾�¿�I

T � J�K�L�M�N ry,T
r |�J�K�L�M�N }�~ sI

T � J�K�L�M�N ryc,T

G
, (ry,T − ryc,T ) = 0, ry,1 = ryc,1, � G�� W�] ��J�K�L�M�N }�~ s I 1 � K�J�KL�M�N�\�A�¼�½�¾�¿� ���p�¡

,
® ��ß ©�§�: (1)

I�à���b
. á�â , É | ryc,T

c�Ë�|�F j  ���4�5�ã�T�¾�¿I�J�K�L�M�N l�ä , ��� , j�k�å E�\ (ry,T − ryc,T ) 6= 0,
ã ]�æ £���Æ�� ¸ w�x�I�: (1)

O�\�A
.

2.3.2 e�f���� 3 í�g�hà�@
1 � K�¾�¿�B���-�B�J�K�L�M�N�IçR:«�è�È d T���¾�¿�B�I�Ä�Í� ���p�¡ ,

T�Ä�s�7�8�B�C��� 
¯ d T���¼�½�¾�¿� ���ñ�ò�I�é�F , Y ¾�¿�B�I�ö�¿�����]���������ó�ô�õ�Â .

� � &�' j � s�t k�l 3.

2.3.3 e�f���� 4 í�g�h

ê
1 ëwìwíwîw}wïw|wðwñw�w�wòwówôw~wõw�wöw÷à�@�ø�A�J�F j »�ù�U I�-�B���¾�¿�B�Ä�Í�J�K�L�M�N�IKR�«�O�7�8�T�Ä�  ��p�¡ , j ��§ d V�B�C É|�ö�¿�U K�E�F � n�� � ¿KR�«�I ¶�· .

� � &�' j � s�t k�l 4. ú�û 2.3.1–2.3.3
I�&�' º À�¯�×�-�¾�¿B� ���p�¡ � ¿ X�ü ,

D�\ ¹ I�Ä�Å�w�x � Á J�§���ý�ù�þ�ÿ���� q���� ��������� j ��I���� .

2.3.4 e�f���� 5 í�g�h°�������	 ä ��\�A�
�ö�B�¾�¿�I� ���p�¡ . � Â�U�h�¾�¿�I� �� ð�X c �� s H�D�I�#�h�¾�¿�B�I ���p�¡
,
��������	 ä � , � ��
�ö�B�¾�¿��� W ����I� ���p�¡ .

� � &�' j � s�t k�l 5. ¸�¹ »�|�K����P�����I�¼�½�¾�¿� ���p�¡���A�
���S��
1
ã��

.
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3 Õ×Ö×Ø×Ù×ÚÜÛÜÝÜÞàßÜáÜâàãÜäÜåàæ����������àçÜè����
3.1 �������������� �í�!�"�#�$�%�&�'�(
3.1.1 !�"�)�*�+�,���-�.�/�í�0�(\�1�¾�¿�2�3�o�4�5�6�7�8�9�:���£�à�;�<�¾�¿�2�3�o�4�5�6�7�89Ê>=�?�� ¸�@ p�A�ã Á�B Ó�Ô�C�1¾�¿�2�Ä�Í�4�5�6�7�8

.D
P E ¾�¿�2�»�ù�UF9��� ���O , FV E ¾�¿�2�C ä , ry,T E ¾�¿�2�3�o�4�5�6�7�8 , Ci E u i Ù�G A9���H
, ti E u i Ù�G A�UFI�»�ù�U ]���E Æ�J�9�K�� , T E ¾�¿�2�L�M�4�5�5�� , M E »�ù�UFI�4�5�UF9

G A Ù�N ,
Î

T E�<�N K , M = T ;
Î

T E�O�N K , M E�P�Q T
9�R O�S�N , T C�1�U�V�2�3�W�4�5�6�7�89�X�Y E [18]:

p =

M∑

i=1

ci

(1 + ry,T )ti

+
FV

(1 + ry,T )T
(2)

Y
(2) Z\[�] U�V�2�4�5�6�7�8 ry,T E�^�_�`�a , b�c�`�a�d�Efe\_ , g�h , i U�V�2�j�k�l�m P npo iq G A�r�H Ci, o i

q G AtsFI�u�vtsF9�K�w ti nyx�z�{�| FV ny}�~�~�� T ��� Y (2), ����� U�V x��W }�~������ ry,T .

3.1.2 �������������������������������������U�V x�}�~�������~�������� l����� �¡ , i U�V x T ¢ � }�~�������£�¤ T − 1 ¢ � ~������
� l�¥�¦�U�V x 1 ¢�~ � }�~������ , §�¨ U�V x�}�~�~���©�ª�«�¬�­ U�V x�®  �¯�°���±�² .³�´�µ � , ¶�· � T ¢�¸ µ ~���P�Q 1 ¢ ��¹�º © ��»�w�¼�w .½

ryc,T ¾ ����u�vtsFU�V x�}�~������f¿>À�Á�Â�Ã�~�� T ¢ � }�~������ , ryc,1 ¾�Ä ¬�}�~������
¿\À�Á 1 ¢�~�}�~������ , rp,T−1 ¾ 1 ¢�Å U�V x�Â�Ã�~�� T ¢ÆnÈÇ T − 1 ¢ � ~�������� l , T rp,T−1

¾ :

rp,T−1 = ryc,T − ryc,1 (3)
Y

(3)
��É�Ê�Ë�Ì�W ¾ :

U�V x T − 1 ¢ � ~�������� l rp,T−1 Í Q U�V x�}�~������f¿\À�Á T ¢ �
}�~������ ryc,T £�¤ 1 ¢�~�}�~������ ryc,1.

3.1.3 ����� 1 Î���Ï�Ð��������������������U�V x 1 ¢�~�Ñ�Ò�}�~������ ���� �¡�Ó�Ô�U�V x 1 ¢�~�Ñ�Ò�}�~�������Õ 1 ¢�~�Ö�x ¯ ��Ç�×Ø�Ù ¯ ��ÚfÛ\Ü , Ý�} U�V x � ®  �¯�° , Þ�ß�à�x U�V ®   Ø�Ù � P�á .½
ry,T ¾ U�V x�Â�Ã�~�� T ¢ � � W }�~������ , ry,1 ¾ U�V x 1 ¢�~�� W }�~������ , i u�vtsFUV x T ¢�~ � }�~������ ry,T £�¤ U�V x T − 1 ¢ � ~�������� l rp,T−1 � ��� � U�V x 1 ¢�~ � � W

}�~������ ry,1, â Y (1) ã�ä .½
Tax ¾ U�V x ¯�å ����æ�ç�¶ ¯ Ý�ã�Ý�è�è�� , T�é�ê U�V x 1 ¢�~�� W }�~������ ry,1

����U�V
x 1 ¢�~�Ñ�Ò�}�~������ r1

��X�Y ¾ :

r1 = ry,1 × (1 − Tax) (4)����U�V x � ®  �¯�°�³�ë� �U�V x 1 ¢�~�Ñ�Ò�}�~������ , b �� �¡�ì�U�V x�}�~������íZ>î�¨ UV x�Õ�Ö�x�« Ä è���g�ï ��±�² .

3.1.4 ð�ñ�������������������ò�ó�ô�õ�ö���÷�øù ��U�V x�®  �¯�°����� �¡ Þ�ß U�V ®   Ø�Ù � P�á , ¾ U�V x�à V�¦�l æ�ú�ç�û�ü�ý�þ�ÿ�ê , ¾ UV������ � � ù � ý�þ�ÿ�ê .½
rf ¾ 1 ¢�~�Ö�x ¯ ��Ç�× Ø�Ù ¯ � , rd ¾�� Q U�V ®   Ø�Ù g�ï������ ��U�V x 1 ¢�~�Ñ�Ò�}�~��

����	�
�× Ø�Ù ¯ � ����� Ç�®  �¯�° , T U�V x 1 ¢�~�Ñ�Ò�}�~������ r1 Í 
�× Ø�Ù ¯ � rf 
 U�V x
®  �¯�° rd:

r1 = rf + rd (5)

­ Y (5) ������i Y (4) ��� , Ç�Ý�} U�V x�®  �¯�° rd:

rd = r1 − rf = ry,1 × (1 − Tax) − rf (6)

� 
�× Ø�Ù ¯ � rf e\_ , � ì ù � � U�V x 1 ¢�~�Ñ�Ò�}�~������ r1 � , Ç���Ý�} U�V x�®  �¯�° rd.
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3.2 ð�ñ�ò�ó�ô�õ�������2�3�4���ö���÷�øù ��U�V5�5�5� � ���� �¡565758�¦ a�Þ�ß U�V ®   Ø�Ù:9 á , ¾ U�V x�à V�¦�l æ�ú�ç�û�ü�ý�þ�ÿ
ê . ½

PD ¾ U�V������ � , LGD ¾ U�V x ����;�< � ,
ì x�z j�k «�= ì�>�¯�?�@���A�B�C , D�] U�V x

1 ¢ � ~�E�F�G������ ³ Í 
�b�~�E ����;�< � :

(1 − PD) × (r1 − rf ) = PD × LGD (7)Y
(7) H�I ��É�Ê�Ë�Ì�W â C : r1 ¾ D�] U�V x 1 ¢�ã�J�Ý � ����� , rf ¾ D�]�Ö�x 1 ¢�ã�J�Ý � ���

� , K U�V���� Ø�Ù ¾ 0, T�D�] U�V x 1 ¢�ã�J�Ý � F�G���� ( D�] U�V x�����F Ô D�]�Ö�x���� ����� )L�¡
(r1 − rf ), M U�V������ Ø�Ù ��« ¾ 0, � ¡�N PD

��� � ��� , ��O   1 − PD P�¬�Q�R�S ,
Y

(7) Z
R�S � � (1− PD)× (r1 − rf )

L�¡ D�] U�V x 1 ¢ ì�U�V « ������T�U�C ã�J�F�G���� � Ú�­�V , W L�¡
F�G������ � V Ë ~�E , X�Y � ~�E�F�G������ .Y

(7) Z5I ��É�Ê�Ì�W â C : K U�V x 100%
85�5�

, T5D�] U�V x �5;5<�  Ú�­5V5[�ä L�¡ LGD;

M U�V x5��« ¡ 100%
85�5�

, � ¡5N PD
�5� � �5� , �5O   PD P�¬5Q5R5S ,

Y
(7) Z]\5Q5R5S � �

PD× (LGD)
L�¡ D�] U�V x 1 ¢ ì�U�V�����T�U�C�;�<�� Ú�­�V , W L�¡�����;�< � � V Ë ~�E , X�Y �

~�E ����;�< � .

i Y (6)rd = r1 − rf ��� Y (7), Ý Y (8):

(1 − PD) × (rd) = PD × LGD (8)Y
(8)
��É�Ê�Ë�Ì�W ¾ :

ì�U�V « ������T�U�C D�] U�V x�ã�J�Ý � F�G������ Í 
 U�V�����T�U�C������;�< � . ­ Y (8) ^ V�_�`���a�_�����L Ý�} Y (9) ã�ä ��U�V������ � ù ��X�Y :

PD =
rd

rd + LGD
(9)

Y
(9)
��É�Ê�Ë�Ì�W ¾ :

U�V������ � PD Í 
 U�V x�®  �¯�° rd ¨ N�U�V x�®  �¯�° rd Õ U�V x����;�< � LGD b�c ��d .³�´�µ � , e Y (9)PD
� [�f Y ��� Y (7), T Y (7)

L `�g Y (5). g�h ,
Y

(7) c Y (5) Þ�ß�Ú Ä �h�i
.j
Á ,
Ó�Ô ù ��U�V x T ¢ � � W }�~������ ry,T n U�V x T − 1 ¢ � ~�������� l rp,T−1, � ��� �U�V x 1 ¢�~�� W }�~������ ry,1, â�Á�· Y (1);

Ó�Ô�U�V x 1 ¢�~�� W }�~������ ry,1 � ��� � U�V x
1 ¢�~�Ñ�Ò�}�~������ r1, â�Á�· Y (4);

Ó�Ô�U�V x 1 ¢�~�Ñ�Ò�}�~������ r1 Õ�Ö�x 1 ¢�~�}�~�������Ç
× Ø�Ù ¯ � rf

� Û\Ü , � w�k ù ��U�V x�®  �¯�° rd, â�Á�· Y (6);
Ó�Ô�U�V x�®  �¯�° rd n U�V x ���;�< � LGD, � ù ��U�V������ � PD, â�Á�· Y (9) ã�ä .

3.3 l�m�������ò�ó�ô�õ�n�2�3�4�����ö��
¬�o T�U�C ,

U�V ®  �p���q 	 , b�®  �¯�°�³�q á . é�ê�r�V U�V ®  �p�� æ j�k Á5= ì��5s V U�V
x � ®  �¯�° ,

³� �t�u�v |�w , x�y�^�à�x U�V�j�k � k5z�� ®  �¯�° . ��û�r�V U�V � 
�^�à V x�z�«{ ��� b�®  �¯�°���|�} .½
zi ¾ o i Q U�V�� ®  �p�� ,

½
rdi ¾ o i Q U�V Õ�®  �p�� zi Ú�­ ³�� ®  �¯�° .

½
f(zi, zi+1)

¾ Ú�~ � o i Q U�V c�o i + 1 Q U�V ®  �¯�°�� ¬�� °�d , â Y (10)[19]:

f(zi, zi+1) =
rdi+1 − rdi

zi+1 − zi

(10)

½
z ¾ ^�à�x U�V�� ®  �p�� ,

³� �t�u�v |�w ����´�U�V�� ®  �¯�° rd, â Y (11) ã�ä [19]:

rd = rdi + f(zi, zi+1) × (z − zi) (11)Y
(11)

��É�Ê�Ë�Ì�W ¾ : � v | U�V�� ®  �¯�° rd Í 
�o i Q U�V�� ®  �¯�° rdi 
 Á�®  �¯�°�� ¬� °�d f(zi, zi+1) Õ�� v | U�V ®  �p�� Õ�o i Q U�V ®  �p�� b ° (z − zi)
�����

. \�� v |�W ¡ V�| ���� ¬�o���� .

i v | ������U�V ®  �¯�° rd æ U�V x ����;�< � LGD ��� Y (9),
��� ^�à�x U�V�������� � .
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4 ���������������������������� �¡�¢�£�¤
4.1 ¥�¦�§�¨�©�ª�«�¬�­

¶�·�®�¯fZ\Ö�° d�U�V n Z\Ö U�V Í 46 ± d�²�U�V�� ¾ ����� � ù ����³ ¶ . bfZ , 19 ±�à�x U�V�¯ �U�V x�®  �¯�° ù � b ����� � , b�c U�V�³� �t�u�v |�w ��� b�®  �¯�° æ ����� � . 19 ± U�V�´�� ]h V�ê�µ�¶�
fZ\Ö�x�z�® å�· (www.chinabond.com.cn)[20], ¸�
�[ 2
�

1–10 ¸ .

4.2 ð�ñ�������������������ò�ó�ô�õ�ö��
4.2.1 ������¹�º����������������

(1) [ 3 o 3–4 ¸ � µ�¶
[ 3 o 3 ¸ ¾ U�V x ��j�k�l�m P ,

´�l�m�»½¼ Z\Ö�x�z�® å�· (www.chinabond.com.cn)[20].

[ 3 o 4 ¸ ¾ U�V x�¾�¢ ³���¯�å C, � [ 2 o 4 ¸ ��¿ { ¯ � ��N [ 2 o 5 ¸ � x�z�{�| FV
���

Ý�} .

(2) [ 3 o 5 ¸�V�ê �����
[ 3 o 5 ¸ ¾ U�V x � Â�Ã�~�� , Ç ¾ ����u�vts Å U�V x�}�~ sÀN ¢ ¾ `�Á���»�w . Â ������� ¾ NC�Ã Q�Ä�Å :

A
����u�vtsF��¥�¦

: Æ�Ç�È�¬�Q »�w�É���U�V ®   Ø�Ù ,
L�Ê� �Ë ¬�Q »�w�É���Ì�ÍtsF� ¾ ������uvts

. \�Î�Ñ�Ò�]�Ï�Q A�B , ¬ ¡ \�Q u�vtsF³�´�ì�U�V xfe\à V nÑÐ�^�}�~ ��»�É�Ò , Ó ¡ Í 
 U�V�p�Ô��»�w X�Õ�Ö U�V�p�Ô���»�w�×�Ø . ¶�Ù�Ú�®�Û 2009 ¢ 12 Ü 31
s ¾ U�V x�}�~������ ������u�vts , Ý �¡ Õ C · ×�Ø���d�²�U�V ®   Ø�Ù p�l Ý ����»�w�¼�w Ú�¬�Þ .

B
U�V x�}�~ sF��¥�¦ : ¬ ¡ ­ Ì ]�ý�ß�à�áãâ ��U�V x , i�[ 2 o 9 ¸ ��V â s ~ � ¾ U�V x � }�~s

. ��g ¡ ¶�Ù�Ú Ê� �� x�z l�m ¾ Zãä�Ö�x�� ��X�å x�æ � x�z�}�~ s ¾ V â sF� x�z l�m . Ó ¡ ­�
�«Ì ]�à V�ç ý�ß�à�áãâ ��U�V x , i�[ 2 o 7 ¸ � }�~ sF� ¾ U�V x � }�~ s .

C [ 3 o 4 ¸�Â�Ã�~�� ����� : Â�Ã�~�� T=[( }�~ s Y-M-D)–(
u�vts

y-m-d) è ]/(365 è / ¢ ). � [
2 o 1

V o 9 ¸ � Y-M-D=2014-7-20 c�Á�é A Ä�ÅfZ � y-m-d=2009-12-31, ����¶�Ä�ÅfZ � ·�ê�[�f Y ,ë
2 ì�í�î�ï�í�ð�ñ

(1)ò
ó

(2)$�%�ô�õ (3)ö�÷ø�ù
(4)ú�û (�ü
(%)

(5)ö�÷ û�ý
FV( þ )

(6)ÿ���� (7)� � � (8)����� - (9)% � � � (10)����	�


1 ������"�$�% 90501 3.28 100 2009-7-20 2019-7-19 ��
���� � 2014-7-20 12 � /�
2 ����$�% 90601 3.28 100 2009-7-8 2019-7-7 ��
���� � 2014-7-8 12 � /�
3 ��������$�% 90703 3.32 100 2009-8-11 2019-8-10 ��
���� � 2014-8-11 12 � /�
4 ������#�$�% 92501 3.3 100 2009-5-20 2019-5-20 ��
���� � 2014-5-20 12 � /�
5 ��������$�% 90201 3.73 100 2009-4-1 2019-4-1 � � 12 � / �
6 ��������� $�% 90304 2.74 100 2009-5-21 2014-5-21 � � 12 � /�
7 ������#�����$�% 80420 3.5 100 2008-12-16 2018-12-16 � � 12 � /�
8 ����$�% 91501 3.28 100 2009-7-3 2019-7-2 ��
���� � 2019-3-25 12 � /�
9 ������ �$�% 90801 5.7 100 2009-3-25 2024-3-24 ��
���� � 2019-3-25 12 � /�
10 !�"�$�% 81101 5.7 100 2008-9-4 2018-9-3 ��
���� � 2013-9-4 12 � /�
11 "�#�$�% 82002 4.95 100 2008-9-19 2013-9-18 � � 12 � /�
12 $�%�����$�% 80901 3.95 100 2008-12-26 2018-12-25 ��
���� � 2013-12-26 12 � / �
13 &�'�����$�% 81603 5.3 100 2008-10-28 2018-10-27 ��
���� � 2013-10-28 12 � / �
14 ����(�)�$�% 91801 3.75 100 2009-3-17 2019-3-17 ��
���� � 2014-3-17 12 � / �
15 *�%�����$�% 81903 5.85 100 2008-9-25 2018-9-25 ��
���� � 2013-9-25 12 � / �
16 +�,�$�% 92301 5 100 2009-10-29 2019-10-28 ��
���� � 2014-10-28 12 � / �
17 -�"�$�% 92002 5 100 2009-5-27 2019-5-27 ��
���� � 2014-5-27 12 � /�
18 .�/�$�% 82006 5.15 100 2008-12-9 2018-12-9 ��
���� � 2013-12-9 12 � / �
19 0�1�$�% 92001 5.31 100 2009-4-3 2019-4-3 ��
���� � 2014-4-3 12 � /�
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Ý } Z Ö ° d U V x � Â Ã ~ �
T=[(2014-7-20)–(2009-12-31) è ]/(365 è /

¢ )=4.5534 ¢ , ¸�
 C ·�[ 3 o 1
V�� o

5 ¸ . [ 3 o 5 ¸ � b�c�V�ê32�x . Á34 �� Ô656768696::»6;6< ¢6= , � N6>6?:8³� 
Excel ^ V���� .

(3) [ 3 o 6 ¸�V�ê �����
[ 3 o 6 ¸ � µ�¶3@�O ³� �Y (2) ^V����

, � Y (2) Z � V�êA@5O5[ 4
� V

ê . g�h , @5OABACED][ 4 V�ê � µAF�¤G
.

[ 4 o 2 ¸�µ�¶�
�Á�· “A
������u

vtsF��¥�¦
”.

[ 4 o 3 ¸�µ�¶�
�[ 2 o 1
V o 6 ¸� V�ê .

[ 4 o 4 ¸ � V�ê � [ 4 o 3 ¸�£�¤
o 2 ¸ � , H�¨ N 365 è . b ����Ô35 Õ�Á
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¸ � ¾3V3L åXW ~�Å3Y3Z WF� 5 Q »3[ V
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ë
3 ì�í�î�d�e�f�g�h�i�j

(1)ò ó (2)

��%�$�% (3)ö�÷  �k
P ( þ )

(4)l�m ( �
C( þ )

(5)n�o ���
T (
m

)

(6)ô�p � �q�r ü rn(%)

1 ������"�$�% 95.3174 3.28 4.5534 4.4345

2 ����$�% 95.3904 3.28 4.5205 4.4236

3 ��������$�% 95.3457 3.32 4.6137 4.4547

4 ������#�$�% 95.7614 3.3 4.3863 4.3794

5 ��������$�% 98.0624 3.73 9.2548 3.9827

6 ��������� $�% 96.8697 2.74 4.389 3.5198

7 ��������$�% 96.4955 3.5 8.9644 3.9722

8 ����$�% 95.4207 3.28 4.5068 4.419

9 ������ �$�% 93.5746 5.7 9.2356 6.6488

10 !�"�$�% 103.3814 5.7 3.6795 4.6693

11 "�#�$�% 101.6498 4.95 3.7178 4.4522

12 $�%�����$�% 97.2322 3.95 3.989 4.7277

13 &�'�����$�% 100.453 5.3 3.8274 5.1608

14 ����(�)�$�% 96.083 3.75 4.211 4.7961

15 *�%�����$�% 102.333 5.85 3.737 5.1389

16 +�,�$�% 95.6779 5 4.8274 6.0545

17 -�"�$�% 95.9993 5 4.4055 6.0528

18 .�/�$�% 98.0164 5.15 3.9425 5.7243

19 0�1�$�% 97.4268 5.31 4.2575 6.0051ë
4 s�t�u�v�ì�í�î�w�x�g�y�z�{�|�}�~��

(1)�������
i

(2)����� (3)����� (4)�������������
���

ti(
m

)

(5)�������
Ci( � )

1 2009-12-31 2010-7-20 0.5534 1.82

2 2009-12-31 2011-7-20 1.5534 3.28

3 2009-12-31 2012-7-20 2.5534 3.28

4 2009-12-31 2013-7-20 3.5534 3.28

5 2009-12-31 2014-7-20 4.5534 3.28

95.3174 =
1.82

(1+ry,T )0.5534
+

3.82

(1+ry,T )1.5534
+

3.82

(1+ry,T )2.5534
+

3.82

(1+ry,T )3.5534
+

3.82

(1+ry,T )4.5534
+

100

(1+ry,T )4.5534
.

�3�3���N�3�3�3�3�3�3�3� ^3_A�A�3�A�3�A 3¡ ry,T , ¢3£ Excel ¤3¥ �N¦ IRR §3¨ , ©3ª �3«3¬3­®3¯��N°3±3²3³3´3µ �3�3�3�3�3 A¡ ry,T = 4.4345%,
­3®3¶3·3¸3¹3º

3 » 1
´ » 6

¸
.
º

3 » 6
¸3¦3¼

½ ¨3¾3ª3¿3À3Á .

4.2.2 Â3Ã3Ä3Å3Æ3Ç3È3É3Æ3Ê3Ë3Ì3Í3Î3Ï3Ð3Ñº
5 » 3

¸3Ò3³3´3µ3¦3Ó £3Ô3Õ , ÖX× �N°3µ3Ø3Ó3Ù�Ú (www.chinabond.com.cn)[20]. Û �3Ü�Ý ,
�N°3µ

ØAÓAÙEÚßÞAàA¦A³A´AÓ £AÔAÕAáAâAãAäAåAæAç �AèA³A´A¦AÓ £AÔAÕ3é �AêA¦ [21], ëA¿ , ç ¹AìAíAÓ £AÔAÕ¶3·3¦3³3´3µ
, î3ï3ð3£ ¦3ñ é3â3ã3ä3å3æ ¦ Ô3Õ ¶3· .º

5 » 4
¸3Ò3³3´3µ3¦3ò3ó �3ô T , õ3ö ¹3º 3 » 5

¸3¦ ¨3¾ .º
5 » 5

¸3Ò3³3´3µ3¦ �3�3�3�3�3 3¡ ry,T , õ3ö ¹3º 3 » 6
¸3¦ ¨3¾ .º

5 » 6
¸3Ò3³3´3µ �3�3�3 3¡�÷Nø3ù T ú3� ¦ �3�3�3 3¡ ryc,T , ÖX× �N°3µ3Ø3Ó3Ù�Ú [20].º

5 » 7
¸3Ò3³3´3µ �3�3�3 3¡�÷Nø3ù 1 ú3� ¦ �3�3�3 3¡ ryc,1, ÖX× �N°3µ3Ø3Ó3Ù�Ú [20].º

5 » 8
¸3Ò3³3´3µ

T − 1 ú ¦ �3ô ¶3û3ü3ý . þ º 5 » 1
´ » 6

¸3¦
T ú3� ¦ �3�3�3 3¡ ryc,T =

4.4510% ÿ º 5 » 1
´ » 7

¸3¦
1 ú3�3�3�3�3 3¡ ryc,1 = 2.8083% ����� (3), �����3� �N°3±3²3³3´3µ

T − 1 ú3�3ô ¶3û3ü3ý rp,T−1 = rp,3.5534 = 1.6427%,
¸3¹3º

5 » 1
´ » 8

¸
.
º

5 » 8
¸3¦3¼ ½ ¨3¾3À3Á .º

5 » 9
¸AÒA³A´Aµ

1 úA� ¦ �A�A�A�A�A A¡ ry,1. þ º 5 » 1
´ » 5

¸
T ú ¦ �A�A�A�A�A A¡
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ry,T = 4.4345% ÿ º 5 » 1

´ » 8
¸

T − 1 ú ¦ �3ô ¶3û3ü3ý rp,T−1 = 1.6427% ����� (1), �����3� �N°±3²3³3´3³3´3µ
1 ú3� ¦ �3�3�3�3�3 3¡ ry,1 = 2.7918%,

¸3¹3º
5 » 1

´ » 9
¸

.
º

5 » 9
¸3¦3¼ ½ ¨3¾

À3Á . �
5 ����������y�{�������y������� �!�"�#�$�% 1 &���'�(�)���*�+��

(1)�
�

(2),�-
.�/

(3)0�1
2�3

(4)4�5
6�7
( 8 )

(5)9�: .�/ -
T 8�;�<�=> 6�?�@�A
(%)( ��
�BC�D�E�F >

)

(6)G�H 0�1 3�I
.�/ -

T 86 > 6�?�@�A
(%)(
?�@�A

JLK F >
)

(7)G�H 0�1 3�I
.�/ -

1 8 6> 6�?�@�A
(%)(
?�@�A

JLK F >
)

(8)=(6)–(7)G�H 0�1 3�I
.�/ -

T − 1

8�M A�6�7N�O�P�Q
(%)

(9)=(5)–(8)9�: .�/ -
1 8 6 <�=> 6�?�@�A

(%)

0 T ry,T ryc,T ryc,1 rp,T−1 =

ryc,T − ryc,1

ry,1 =

ry,T − rp,T−1

1 R�S�
�T .�/ AAA 4.5534 4.4345 4.451 2.8083 1.6427 2.7918

2 R�S .�/ AAA 4.5205 4.4236 4.451 2.8083 1.6427 2.7809

3 R�S�U�V .�/ AAA 4.6137 4.4547 4.451 2.8083 1.6427 2.812

4 R�S�W�X .�/ AAA 4.3863 4.3794 4.3847 2.8083 1.5764 2.803

5 S�Y�Z , .�/ AAA 9.2548 3.9827 3.9809 2.1895 1.7914 2.1913

6 R�S�[�\^] .�/ AAA 4.389 3.5198 3.5223 2.1895 1.3328 2.187

7 R�S�W�X ,�_ .�/ AAA 8.9644 3.9722 3.9737 2.1895 1.7842 2.188

8 `�a .�/ AAA 4.5068 4.419 4.451 2.8083 1.6427 2.7763

9 R�S�b�c .�/ AA 9.2356 6.6488 5.5414 3.2883 2.2531 4.3957

10 d�T .�/ AAA 3.6795 4.6693 4.1828 2.8083 1.3745 2.2948

11 e�f .�/ AA 3.7178 4.4522 4.6886 3.2883 1.4003 3.0519

12 g�h ,�_ .�/ AAA 3.989 4.7277 4.2614 2.8083 1.4531 3.2746

13 i�j ,�_ .�/ AA 3.8274 5.1608 5.1547 3.7083 1.4464 3.7144

14 R�S�k�l .�/ AA 4.211 4.7961 4.7933 3.2883 1.505 3.2911

15 m�h ,�_ .�/ AA 3.737 5.1389 5.1547 3.7083 1.4464 3.6925

16 n�o .�/ AA 4.8274 6.0545 6.0446 4.2683 1.7763 4.2782

17 p�T .�/ A 4.4055 6.0528 6.0519 4.3983 1.6536 4.3992

18 q�r .�/ AA 3.9425 5.7243 5.7414 4.2683 1.4731 4.2512

19 s�t .�/ A 4.2575 6.0051 5.9873 4.3983 1.589 4.4161

4.2.3 Â3Ã3Ä 1 u3Æ�v�w3Å3Æ3Ç3È3É3Ï3Ð3Ñº
6 » 3

¸3Ò3³3´3µ
1 ú3� ¦ �3�3�3�3�3 3¡ ry,1, õ3ö ¹3º 5 » 9

¸3¦ ¨3¾ .º
6 » 4

¸3Ò3³3´3µ
1 ú3��x�y3�3�3�3 3¡ r1. z �3¸3¦ ¨3¾�{�|3¾�� (4)

¦
r1 = ry,1 × (1 − Tax),}3º

6 » 3
¸3¦ ¨�~��3ª (1 − Tax) = (1 − 20%) = 80%[22] �3� .

4.2.4 ���3Æ3Ê3Ë3Ì3Í3Î3Ï3Â3Ã����������3Ñº
6 » 5

¸3Ò
1 ú3� °3µ3¦ �3�3�3 3¡ rf , ÖX×���������� 2009 ú 12 � 31 � ¦3°3µ �3 3¡�÷Nø , ¨

¾3õX× �N°3µ3Ø3Ó3Ù�Ú (www.chinabond.com.cn)[20].º
6 » 6

¸3Ò3³3´3µ3Ó £3¢�� rd. {�|3¾3ù3ï ¦ � (6) � º 6
¦ » 4

¸���� » 5
¸ �3� .

4.3 �����������3Ï����3Â3Ã������3É��3Ñº
6 » 7

¸3Ò3²��3³3´������ ¡ , é3þ º 6 » 6
¸3¦3³3´3µ3Ó £3¢�� rd � ³3´3µ�������� ¡ LGD =

76.44%[23] ���3ù3ï ¦ � (9) �����3� .Ò��3«3¹��¡ 
,
º

6
¸3¯���¢ ��£�¤�¥�¦�§ ¦ Ô ý3¶3·�¨ î :º

6 » 8
¸3Ò�¢ ��£�¤ Þ�© |3¾ ³3´3Ó £3Ô3Õ�ª�� ¦������ ¡ [24].º

6 » 9
¸3Ò ¦�§ Þ�© |3¾ ³3´3Ó £3Ô3Õ�ª�� ¦������ ¡ [23].

4.4 v�«�¬�­3Ï�®�¯3Ë�°�±�²�³�´�µ
4.4.1 v�«�¬�­3Ï�®�¯3Ë�°�¡ 3º

6 » 7 ÿ 8 ÿ 9
¸ ©3ª�¶ ¯ : (1) ·�¸�¹��3� ¦3³3´������ ¡3á ¢ ��£�¤�¥�¦º§ Þ�©A¦ Ô ýA¶3·�»�3�3ê3¦�¼3è { . (2) ·�¸�¹��3� ¦3³3´������ ¡3á ¢ �º£º¤ Þº©3¦ Ô ýA¶A·��½ �¾º¿ , À�Á ¹�¢ ��£�¤�¥
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¦�§ Þ�© Ô ý3¶3·�Ë�Ì . (3) Í�Î�Ï�Ð�Ñ ³3´ ¥�Ò�Ó °3�A²��A³3´º�º��� ¡�ÔºÕ ,
¬�Ö Ñ ¦�×�Ø3²��3³3´����� ¡  �Ù , ù Ø3³3´3¦������ ¡�Ú � .�

6 Û�Ü�Ý�Þ���ß�{�à�á�#�$�â�ã�ä��
(1)��� (2), /�.�/ (3)

<�= > 6?�@�A
ry,1(%)

(4)

��å > 6?�@�A
r1(%)

(5)

S - > 6?�@�A
rf (%)

(6)0�1 M�Æ
rd (%)

(7)æ�ç�è�A
PD(%)

(8)é���ê�ë
æ�ç�è�A

(%)

(9)ì�í B�îæ�ç�è�A
(%)

1 R�S�
�T .�/ 2.7918 2.2334 1.4953 0.7381 0.9564 1.1 0.333

2 R�S .�/ 2.7809 2.2247 1.4953 0.7294 0.9452 1.1 0.333

3 R�S�U�V .�/ 2.812 2.2496 1.4953 0.7543 0.9771 1.1 0.333

4 R�S�W�X .�/ 2.803 2.2424 1.4953 0.7471 0.9679 - -

5 S�Y�Z , .�/ 2.1913 1.753 1.4953 0.2577 0.336 - -

6 R�S�[�\^] .�/ 2.187 1.7496 1.4953 0.2543 0.3316 - -

7 R�S�W�X ,�_ .�/ 2.188 1.7504 1.4953 0.2551 0.3326 - -

8 `�a .�/ 2.7763 2.221 1.4953 0.7257 0.9405 - -

9 R�S�b�c .�/ 4.3957 3.5166 1.4953 2.0213 2.5761 2.4 1.058

10 d�T .�/ 3.2948 2.6358 1.4953 1.1405 1.4701 1.48 0.454

11 e�f .�/ 3.0519 2.4415 1.4953 0.9462 1.2227 - -

12 g�h ,�_ .�/ 3.2746 2.6197 1.4953 1.1244 1.4496 2.4 1.058

13 i�j ,�_ .�/ 3.7144 2.9715 1.4953 1.4762 1.8946 2.4 1.058

14 R�S�k�l .�/ 3.2911 2.6329 1.4953 1.1376 1.4664 - -

15 m�h ,�_ .�/ 3.6925 2.954 1.4953 1.4587 1.8726 - -

16 n�o .�/ 4.2782 3.4226 1.4953 1.9273 2.4593 - -

17 p�T .�/ 4.3992 3.5194 1.4953 2.0241 2.5796 - -

18 q�r .�/ 4.2512 3.401 1.4953 1.9057 2.4324 - -

19 s�t .�/ 4.4161 3.5329 1.4953 2.0376 2.5964 - -

4.4.2 ²�³�´�µ
(1)
³3´3µ�������� ¡ LGD = 76.44%[23]

Ò ¦�§ Þ�© ç µ3Ø������º� ¡ ¦ ªº� ¶3· , ¦�§ Þ�© ç µ3Ø¦ Ô3Õ � ������� ¡ ¦ ª���ï�ð�ñ�ò�ó °�ô3¼ ½ ° Î�¥ ¬�Ö3¦3³3´ , õ�ñ�ò �N° Ó�ö ¦�÷�ø3³3´ . z Ü�Ý ,
°

y�ù3Õ3Ô3Õ�ú û é3£ �3�ºû3� LGD = 76.44%[23] õ3Á���ü �3° Î ³3´3¦��º��� ¡ . ë3¿ , z�ý3ð3£�¦�§ Þ©3¦�������� ¡�þ��3â °3²��3³3´3¦������ ¡ »3��ÿ�� Ñ .

(2)
������� ¡ LGD ï�� , |3¾�� (9) ��� ¯3¦������ ¡ PD õ�ï�� . ��·3ï � ü3À ³3´3µ3¦������� ¡ LGD � Ò 76.44%[23]. ç���� ¦3° Î�� ¬�Ö ª�� ¯3¦3³3´3µ�������� ¡ LGD

Ò�û3�
, ��	 ��û3� ¨�~ô3¹�
��

, |3¾�� (9) ��� ����� ¡�� ¼3¶3·3¦�¼3è {�ï�
 , õ ñ é Ü À�ï����3ç ³3´������ ¡ ¦ � ¼3¶3· .

4.5 ���3Ä3Â3Ã����������������3É��3Ñ
|3¾ ³3´3Ó £3Ô ø , ð3£�������~��3Á�� ���3µ3²��3³A´3¦3Ó £3¢º� ,

®���
 ¨ ³3´ � ¹�¿ � ���3´3³´3µ ï���� ¾ ��� ¼3Ó £3¢�� ¦�� å .

(1) ��~���� ³3´3¦3Ó £3Ô ø á Ó £3¢��
â3ã3ä3å3æ3ç �N° Ó�ö ²��3³3´��A´��3Ó £3Ô ø , ¦�§ Þ�© ç ÷�ø��N° Ó�ö ³3´ õ �3´�� Ô3Õ , �� ��

� �3Ó £ ô Õ ¼3è { �3ê3¦3¶3· [21]. ë3¿ , !3£3â3ã3ä3å3æ3ç 46 Î ³3´3¦3Ó £3Ô ø3¶3· [21] � º 7 » 2
¸

�
7 Î ³3´3¦3Ó £3¢���" Ò x�# , ð3£�������~������ ���3µ3³3´3¦3Ó £3¢�� .$�%3º

7 » 2
¸3¦

7 Î ³3´ " Ò ��~���� ³3´ ,
¼�& ë3é�z 7 Î ³3´3¦3Ó £3Ô ø á Ó £3¢���'�(�) ÿÓ £3Ô ø�*�Ù ,

¼3Ó £3¢�� *�+ z ��,�- . .�/ ,
¨3·�$�%3º

6 » 2
¸

19 Î�0 �3³3´ " Ò ��~���� ³3´ , õ1 �3�3À�2 ¦3¶3· . ë Ò z 19 Î ³3´ õ ¿ 2 ¬�3�43Ó £3Ô ø�*�Ù ÿ Ó £3¢�� *�+ z ��,�- , 5���6 + .º
7 » 3

¸3Ò â3ã3ä3å3æ3ç3ù�7 7 Î ³3´3¦3Ó £3Ô ø z
[21]
i .º

7 » 4
¸3Ò

7 Î ³3´3¦3Ó £3¢�� rd, õ3ö ¹3º 6 » 6
¸ ç3Û ³3´3¦3Ó £3¢�� rd.

(2)
���3µ3²��3³3´3Ó £3¢�� ¦ ���º
8 » 2

¸3Ò98;:=<N���3µ3¦
27 Î ³3´ � 3 Î�Ï�Ð�Ñ ³3´3¦ ��> .º

8 » 3
¸3Ò â3ã3ä3å3æ3ç3ù�7 30 Î ³3´3¦3Ó £3Ô ø z

[21]
i .



22 �	�	
	�	�	
��	�	� � 33 �
º

8 » 4
¸3Ò » 1

� ��� ³3´3¦ ��> . |3¾���~ ,�? [19], ��� 1 é�@���~ ³3´3¦3Ó £3Ô ø����3º 7 »
3
¸3¦3Ó £3Ô ø �3����~�A , ��~�B3ç�~�Ô +3¦3³3´ . ��
, ��� 2

³3´�?3Ò3¼ ��~ ¦ B3ç�~3»�� +3¦3³3´ .º
8 » 5

¸3Ò ��� ³3´ 1
¦3Ó £3Ô ø z

[21]
i .º

8 » 6
¸3Ò ��� ³3´ 1

¦3Ó £3¢�� rdi, õX× º
7 » 4

¸
.º

8 » 7
¸3Ò » 2

� ��� ³3´3¦ ��> .º
8 » 8

¸3Ò ��� ³3´ 2
¦3Ó £3Ô ø z

[21]
i+1.º

8 » 9
¸3Ò ��� ³3´ 2

¦3Ó £3¢�� rdi+1, õX×º
7 » 4

¸
.º

8 » 10
¸3Ò Û3£�������~������ ¦3³3´3Ó £A¢

� rd,
¼ ����C ��¨ î :

�
7 DFEFGFHFIFJ�#�$�Ý�ÞFKFLFM�Ý�Þ���ß

(1)��� (2).�/ <FN
(3)0�1 2FO

zi

(4)0�1 M�Æ rd(%)

1 R�S�
�T .�/ 0.599 0.7381

2 R�S�W�X .�/ 0.5969 0.7471

3 e�f .�/ 0.3903 0.9462

4 d�T .�/ 0.3838 1.1405

5 m�h ,�_ .�/ 0.3648 1.4587

6 R�S�b�c .�/ 0.3275 2.0213

7 p�T .�/ 0.3125 2.0241

� º 8 » 1
´ » 3

¸
, ó °�ÿ�P3³3´3¦3Ó £3Ô ø z = 0.6856,

¼3Ó £3Ô ø á º 7 » 1
´ » 3

¸��N°3±3²
³3´3Ó £3Ô ø zi = 0.5990 � º 7 » 2

´ » 3
¸��N°�Q��3³3´3Ó £3Ô ø zi+1 = 0.5969 Ô Ò�¾�¿ , ë3¿3Û3£�N°3±3²3³3´ ¥ �N°�Q��3³3´ z�R�Î ³3´3¦3Ó £3Ô ø � ¼3Ó £A¢�����~º����ó °ºÿ�P3³3´A¦3Ó £3¢º� rd.�

8 DFEFGFH�!�"�{�#�$�â�ã�ä��FS�Ý�Þ���ß
(1)�
�

(2).�/
<FN

(3)0�1
2FO

z

(4)TFU
.�/

1

(5)0�1
2FO
zi

(6)0�1
M�Æ

rdi (%)

(7)TFU
.�/

2

(8)0�1
2FO
zi+1

(9)0�1
M�Æ

rdi+1(%)

(10)0�1
M�Æ

rd(%)

(11)æ�ç
è�A

PD (%)

1 V�SFWFX .�/ 0.6856 
�T .�/ 0.599 0.7381 W�X .�/ 0.5969 0.7471 0.349 0.4545

2 V�SFYFZ .�/ 0.6765 
�T .�/ 0.599 0.7381 W�X .�/ 0.5969 0.7471 0.3898 0.5073

3 [F\�l�a .�/ 0.6679 
�T .�/ 0.599 0.7381 W�X .�/ 0.5969 0.7471 0.4282 0.557

4 V�SF]�S .�/ 0.6523 
�T .�/ 0.599 0.7381 W�X .�/ 0.5969 0.7471 0.4984 0.6478

5 VF^ .�/ 0.6452 
�T .�/ 0.599 0.7381 W�X .�/ 0.5969 0.7471 0.5304 0.6891

6 S�Y�Z , .�/ 0.5126 W�X .�/ 0.5969 0.7471 e�f .�/ 0.3903 0.9462 0.8283 1.072

7 R�S�W�X ,�_ .�/ 0.4468 W�X .�/ 0.5969 0.7471 e�f .�/ 0.3903 0.9462 0.8917 1.1531

8
�`_ .�/

0.4293 W�X .�/ 0.5969 0.7471 e�f .�/ 0.3903 0.9462 0.9087 1.1748

9 a�f .�/ 0.4249 W�X .�/ 0.5969 0.7471 e�f .�/ 0.3903 0.9462 0.9129 1.1802

10 R�S�[�\^] .�/ 0.4227 W�X .�/ 0.5969 0.7471 e�f .�/ 0.3903 0.9462 0.9149 1.1828

11 R 0 .�/ 0.4061 W�X .�/ 0.5969 0.7471 e�f .�/ 0.3903 0.9462 0.931 1.2032

12 b�T .�/ 0.3807 d�T .�/ 0.3838 1.1405 m , .�/ 0.3648 1.4587 1.1933 1.5371

13 cFd .�/ 0.3746 d�T .�/ 0.3838 1.1405 m , .�/ 0.3648 1.4587 1.2943 1.665

14 eFf .�/ 0.3734 d�T .�/ 0.3838 1.1405 m , .�/ 0.3648 1.4587 1.3139 1.6898

15 gFh .�/ 0.3717 d�T .�/ 0.3838 1.1405 m , .�/ 0.3648 1.4587 1.3425 1.726

16 p�n�ÃFi .�/ 0.3693 d�T .�/ 0.3838 1.1405 m , .�/ 0.3648 1.4587 1.384 1.7783

17 j�T .�/ 0.3506 m , .�/ 0.3648 1.4587 b�c .�/ 0.3275 2.0213 1.6729 2.1417

18 kFl .�/ 0.3455 m , .�/ 0.3648 1.4587 b�c .�/ 0.3275 2.0213 1.7488 2.2366

19 m�X .�/ 0.3431 m , .�/ 0.3648 1.4587 b�c .�/ 0.3275 2.0213 1.7854 2.2823

20 nFo .�/ 0.3385 m , .�/ 0.3648 1.4587 b�c .�/ 0.3275 2.0213 1.8545 2.3687

21 pFqFr�T�X .�/ 0.3366 m , .�/ 0.3648 1.4587 b�c .�/ 0.3275 2.0213 1.8829 2.404

22 sFtFr�T�X .�/ 0.3287 m , .�/ 0.3648 1.4587 b�c .�/ 0.3275 2.0213 2.003 2.5534

23 u�r .�/ 0.3146 b�c .�/ 0.3275 2.0213 p�T .�/ 0.3125 2.0241 2.0237 2.5792

24 lFv .�/ 0.3119 b�c .�/ 0.3275 2.0213 p�T .�/ 0.3125 2.0241 2.0242 2.5798

25 wFaFr�T�X .�/ 0.3019 b�c .�/ 0.3275 2.0213 p�T .�/ 0.3125 2.0241 2.0261 2.5821

26 xFy .�/ 0.2984 b�c .�/ 0.3275 2.0213 p�T .�/ 0.3125 2.0241 2.0268 2.583

27 zFmFr�T�X .�/ 0.2966 b�c .�/ 0.3275 2.0213 p�T .�/ 0.3125 2.0241 2.0271 2.5834

28 l G r�T�X .�/ 0.2921 b�c .�/ 0.3275 2.0213 p�T .�/ 0.3125 2.0241 2.0279 2.5844

29 {F|F}Fr�T�X .�/ 0.2728 b�c .�/ 0.3275 2.0213 p�T .�/ 0.3125 2.0241 2.0316 2.5889

30 ~F�Fr�T�X .�/ 0.2472 b�c .�/ 0.3275 2.0213 p�T .�/ 0.3125 2.0241 2.0364 2.5949

� º 8
¦ » 1

´��
: þA» 5

¸��ß°A±A²A³A´AÓ £AÔ ø zi = 0.5990, » 6
¸��ß°A±A²A³A´AÓ £A¢º�
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rdi = 0.7381%, » 8
¸=�N°�Q��3³3´3Ó £3Ô ø zi+1 = 0.5969, » 9

¸=�N°�Q��3³3´3Ó £3¢�� rdi+1 = 0.7471%

����� (10), ������� Ó £3¢�� ¦���� � ² f(zi, zi+1) = −4.4916%.

� º 8
¦ » 1

´=�
: þ3» 6

¸3¦ � rdi = 0.7381%, ù������ ¯3¦ f(zi, zi+1) = −4.4916%, » 3
¸3¦3Ó

£3Ô ø z = 0.6856, » 5
¸3¦

zi = 0.5990, ����� (11), ����ó °�ÿ�P3³3´3Ó £���� rd = 0.3490%,
¶3·3¸

¹3º
8 » 1

´ » 10
¸

.
º

8 » 10
¸3¦3¼ ½ ¨3¾3À3Á .

Û���� ¯ :
° Î�� �3³3´ ÿ �N°�Q������3³3´ ¥ �N°��3¯=�N³3´ 3 Î�Ï�Ð�Ñ ³3´ " Ò=�����3´3µ3Ø��3³´

, ù3ï ��� |3¾ ¼�� ô ¶3û3ü3ý � ¾ ��� ¯��3¼3Ó�� ��� ,
º

8 ��C3ç ¼ ��~���� , ����� ����� ��� .
Ò

������� z�R � ��� � ����� ? ë Ò : � ��� ���3ð ��� é � ô�� û3ü3ý�&�� þ�� � x�y���� ; ��� � ���
é�|����� �¡ ��¢�ø�£ � ��� 	���¤ . � ��� ��¤�¥�¦=§�¨ + , ©�ª�«�¬�­�®�¯�°�±���  ��²�³�´�µ���¶�·¸���¹ ®�¡ � ; ��º � ��¤�¥�¦=§�¨�» , ©�¼���¬�­�®��� �¡ ��½�¾�¿�À���Á ��Â µ�� ¡ � ��¤ . Ã�Ä ¹ ®
¯�°�±��� �Å�Æ�Ç� �È�É��� �Ê�Ë�Ì , Æ�¬�Í�Î�Ï�Ð�Ñ�Ò���º�Í�Ó�¤�Ô�Õ�Ö�×�Ø�Ù .

(3) Ú�Û ² �� �Ü�Ý�Þ�ß�à ¿�Àá
8 � 11 â�à�¥�¦�ã�ä�å�æ : Ò á 8 � 10 â�à�¥�� rd ç LGD = 76.44%[23] è�é�ê (9) ë £�ì�á 8

à�í 11 â .

5 îðï
5.1 ñ�ò�ó�ô

(1) ¼�� ²�³�õ�ö�÷ ��  ² à�ø�ù ç�ú�û�ü�ý ¶ à�þ�ÿ�Ó ¤ ,
��� þ������������� �¡�Ò ½�¾ à�»�	 .
�� Æ���  ² þ�ÿ ì���
�� ß������ ����������� ç�� ½�¾�
�� ß�ã�� ¶���� �  �à�¡�Ò Ó�¤ ,


�� ¡�Ò
Ó�¤�� ¶���� �� �à�Ü�Ý�Þ�ß ,

� þ��������������� �¡�Ò ½�¾ à�»�	 ,  �!�«#"�Û ² �� �$�%�Û ²'& Ú�Û² �� �Û ²�¶�� ý °�à�(���)�*�+�,�©�-�.�/���  ² à ý °�(�� .

(2) 0�1 ��2�á#3 , 4�» ¹�µ È�É��� �Ü�Ý�Þ�ß�5�6 , ��7�±�à�8 õ È�É��� �Ü�Ý�Þ�ß�¨�9 ,
÷�õ �� �à

Ü�Ý�Þ�ß�:#� .

5.2 ñ�ò�;�<
(1)

��

1 = � à���  ²�>�¹�²�ì���
�� ß�à=§�¨�ù�?�@ µ�A ��  ² à�þ�ÿ�¡�Ò�Ó�¤ ,
� þ������ ²�³õ�ö�B @ µ�A È�É��� �¡�Ò ½�¾ à�C � , «���  ² à�Û�  ¶�� ç *�+ ý °�D�ø�(�� .

(2) E#� ¹�F È��� �G 19 ®�Û� ���  ² à�È�É��� �«�H�I , þ�J ¿�À � 19 ®�Û ² �� �à�¡�Ò�Ó�¤�K�Ü
Ý�Þ�ß , L Á Ò�M�N�O�¦�P�¼�Q#"SR�à�T�U�V�Ò�W ¸ K�V�Ò�Ó�¤�X À � 27 ®�Ú�Û ² T�U�à�V�Ò�Ó�¤�K�Ü�Ý
Þ�ß , þ�J�0�1 £�ì � >�Y�Z�[�\�]�^'&`_�a�]�^�b�A�c�d�e à ��2 , «�f�»�T�U ² *�+�, ç È�É�T�U�D�ø
� õ�ö�g�h�i à�T�U�V�Ò�Ó�¤�K�Ü�Ý�Þ�ß .

5.3 ñ�ò�j�k�l�m�n
(1)

�� ��d V�Ò�G�o�T�U ²�ì���
�� ß#pSq ÷r&s������� à ì���
�� ß�t�¤�� ¶ T − 1 =�à�Ó�ß ����������
,

�� Ò�u ¶ T�U ² T =�à�Ù�v ì���
�� ß ry,T w � 
�� ß#pSq ÷ à ��d V�Ò�o�x�T�U ² T − 1

=�Ó�ß ����������� rp,T−1

& ã�� ¶ u ¶ T�U ² 1 = ��ì���
�� ß ry,1, y ý ��z µ à�Ù�v ] ê�{�{ ��| ¿À
T =�¬ d�}�~���� à ì���
�� ß & � P�� ¶ u ¶�²�³ 1 = ��ì���
�� ß & ª ü�� P�X À�²�³ Ó�¤�à���� ,

y ý ��z�þ�à ²�³�õ�ö ��ª�����u ¶�²�³ 1 = ��ì���
�� ß & ü�� P�X À�²�³ Ó�¤�à���� , y ý ��å�æ�à��h Ñ�Ò ��d V�Ò�o�x�T�U ²�ì���
�� ß#p�q ÷ 1 = ��ì���
�� ß , ü�� P�����u ¶ T�U ² 1 = ��ì���
��
ß ��� à���� .

(2)

���� À�ì���d���Z�� à ¹�²�> T�U ² à�þ�ÿ ì���
�� ß�à=§ ¨�ã���� � þ�à�V�Ò�Ó�¤ , y ý ��@

Í ²�³ Ã�Ä�Û�U ����� ü�� P�Ç�U=§�¨�à���� .

(3)
Á Ò�M�N�O�¦�P , ¼�Q���¥�T�U�V�Ò�W ¸ K õ�ö�÷�� Æ�à���¥�T�U ² à�Ó�¤ , ����Ú�Û�U ²�³ T�U

à õ�ö  h�i à�V�Ò�Ó�¤ . y ý ����»�� ¸ È�É�T�U�ª�� µ Û�U�T�U ² ü�� P�X À�� V�Ò�Ó�¤�K�Ü�Ý�Þ�ß
à���� .

(4)

�� þ�J�0�1 £�ì�>�_�a�]�^�B���¹ T�U�V�Ò ½�¾���b�d�e à ��2 , ��J���I�����à�Ø�Ù�± .

5.4 ������������ �¡
Ó�Ò�V�Ò�Ó�¤�����T�U�Ü�Ý�Þ�ß�à�¢�D�£�¤�©�X À ��Ñ�Ò�à�T�U ² Ü�Ý�¥�¦�ß LGD

Á�> þ�ÿ�§�¨ , ©
LGD

> þ�ÿ � ¨ , ª=ÃSV�Ò�Ó�¤�����à�T�U�Ü�Ý�Þ�ß�« µ ¨�»�? é . T�U ² Ü�Ý�¥�¦�ß LGD à�¬ £�Á 
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� »�H�I�à�þ�ÿ�º�» ç�¼ X ¿�À�½�ì , ú µ ¨���T�U ² Ü�Ý ç�¾�¿�À�Á à�Â�Ã�Ä�Å , Æ�T�U ² þ�ÿ�Ü�Ý�¥�¦
ß LGD à ¿�À�� ©�I�Ç�v�È g � y ý à���� , É�þ�ÿ�Ü�Ý�¥�¦�ß LGD à ¿�À © ú�Ê Ç d�Ë 0�1�à�Ì#Í .
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