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Abstract 
For the insurance companies in Taiwan, the percentage limit of asset invested in foreign 

countries has increased from 35% to 45%. The regulator in Taiwan is then in a urging need of 
having clear risk measures in these assets for effective supervising and monitoring insurers’ asset 
adequacy and solvency ability. Models for quantifying these risks are therefore required. 
 

To build effective risk models, we first analyze the major asset classes of foreign investment 
of large life insurance companies in Taiwan. It turns out that 80 to 90 percent of their foreign 
investments are fallen into the fixed-income asset class. Therefore, the major risks in foreign 
investment include interest rate risk, currency risk and credit risk. We also investigate the 
dominated currencies of the foreign investment. The major currencies include US dollar, British 
pound, Euro dollar, Australian dollar, Japanese yen, Singapore dollar and Korean won. The assets 
dominated in Korean won are actually only the currency itself. The insurers hold Korean won 
position in their currency baskets for hedging purpose. After these analyses, we conclude that the 
major risks borne by insurers’ foreign investments are the currency risks of the seven currencies 
above and interest rate risks and credit risks of the other six currencies except Korean won. 
 

Currency risk and interest rate risk are classified into a broader class of risk called market 
risk. The risk factor properties of market risk and credit risk are quite different. Therefore, 
international regulation standards such as “The New Basel Accord (Basel II)” and “Swiss 
Solvency Test (SST)” all measure market risk and credit risk separately. In particular, SST adopts 
the same methodology of Basel II for measuring credit risk of insurance companies. The standard 
approach of measuring credit risk in Basel II is rule-based. The risk measure only depends on 
ratings and requires no models. Therefore, by considering the difference in the risk factor 
properties of market risk and credit risk and the international regulation standards, we do not 
include risk factors of credit risk in our models.  
 

To model the currency risk and interest rate risk, we select 70 risk factors. We assume these 
risk factors are jointly normally distributed for each month. Follow the standard practices of 
RiskMetrics and SST, the first model assume the mean vector of these risk factors is zero vector. 
However, both RiskMetrics and SST are designed for short term scenarios (less than or equal to 
1 year), and our goal is to produce long-term scenarios. Therefore, we have slightly modified the 
standard assumption about the mean vector. It requires about 2500 parameters to fully specify the 
correlation structure of 70 risk factors. It is certainly a big problem to estimate these parameters. 
To solve this problem, we have tried several models based on the technique of Factor Analysis 
(FA). In the end, we selected three models. In addition to incorporate the technique of FA, these 
three models also built the common factors with economic sense. In particular, common factors 
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of model 1 affect all 70 risk factors; common factors of model 2 affect only risk factors of 
currencies or interest rates only; and common factors of model 3 affect only risk factors of 
currencies, interest rates of western currencies, or interest rates of eastern currencies only.    
 

The final models turn out producing very plausible scenarios. The statistical properties of 
the 2000 simulated scenarios are very similar to that of historical data. Moreover, the current 
situation of low interest rates is fully captured in the simulated scenarios. The simulated interest 
rate scenarios also exhibit mean reverting characteristic. All three models produce plausible 
scenarios, but Model 2 has the advantage of extensibility. We therefore select Model 2.       
 

The potential applications of our model and the generated scenarios (2000 scenarios at the 
start, 200 scenarios after field test) are asset adequacy test signed by pointed actuary, RBC report 
and C3 risk quantification. The regulator can have more effective tool in monitoring and 
supervising insurance companies’ risk in their foreign investment. 
 

Finally, we made the following three suggestions: 
1. A field test should be conducted after the remaining risk models for other asset classes, 

including real estates and equities, have been built. Based on the field test, we can 
then select 200 representative scenarios.  

2. “The minimal standards of internal models” can be defined after the remaining standard 
models for other asset classes have been built. We think “the standards” should not 
only depend on models of a few asset classes. Moreover, it would be better if we set 
the standards based on international standards such as Solvency II.  As we all know, 
Solvency II will be the regulation standard for the insurance companies in EU in the 
near future.   

3.Regulator may want to have another project for accessing the credit risk embedded in 
fixed-income assets of the insurance companies. Since the ongoing financial strorm 
was triggered by the subprime mortgage crisis, credit risk is really an important risk 
faced by the insurance companies. We suggest regulator to start a project in building 
models or methodology in measuring credit risk, so that regulator can have a more 
complete accessment of total risk in fixed-icome assets of insurance companies.  

 

Key words����foreign investments				risk evaluation model				scenarios				supervision of 

insurance industry 
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�B� Vd2� È . �—v�2yË ¥ � 4 Ì �� 
 � �� � �Ì ^ 2y� ¡ ¢

Í � Î Ï , F n j Ð À , F G n u�Ñh>?g yz ) � UV¤ ¥ C ^ 7 Ë 30%

Ò�k¿ � �)2y�Ú�§ ¾ Y ,� X y,�FG2u� ~ Å h>?g yz )

200 0 � UV¤ ¥ . / � Ì ^ ( 

�bB2002-2006 �� �� Vd2y� � Ó 8 � 

�� \� S  2006 2005 2004 2003 2002 2002-2006 

1-���������������� 4.5% 3.3% 4.0% 4.3% 8.2% 4.5% 
2- C Ô O À j Õ dG2 45.8% 45.3% 45.2% 41.0% 39.2% 43.9% 

2-1- � � � � �� � � � �� � � � �� � � � �  24.3% 25.1% 27.0% 24.4% 23.5% 24.9% 
2-2- ¾ Y  7.0% 6.4% 6.3% 6.4% 6.0% 6.5% 

2-3- �  ��  ��  ��  �  3.3% 2.7% 2.4% 1.9% 2.9% 2.7% 
2-4- Â � Ö O  1.0% 1.2% 1.6% 3.0% 3.7% 1.9% 

2-5-k¿  10.2% 10.0% 7.9% 5.2% 3.2% 7.9% 

3- � X yG2( � ¡ ¢ ·. ) 3.8% 4.1% 4.6% 5.3% 6.7% 4.7% 

4- � V v Ï  7.1% 7.6% 8.6% 10.1% 12.1% 8.7% 

5- i 9P Ï  7.7% 7.9% 8.8% 10.6% 14.7% 9.4% 

6-�FG2 30.3% 30.6% 27.2% 26.5% 16.4% 27.3% 

7- × q È . j F ( G2 0.8% 1.3% 1.6% 2.1% 2.8% 1.6% 

Ø > 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

 

K E� " ] ^ Ù � 6 � Ú ç l� 
 � UV¤ ¥ T . / C ` < T� ¼ �l� 


k¿ ½ � �� � O À �j�FG2T2y� ¬ ¥ 9Û C » J Ì ^ â � (À Á �v
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F G g Ü T� � � Ü × Ø �C M s À �êò ó 2y� ¬ ¥ Tð ñ H C ¯ � T © ª

��� × Ø T ` a Û s ¸ \ � " ] ^ Ï < a b Ú F G Ý ; Tmn o p =( 

�ò ó 2y M s Ë � V F G 2yT 70%(Ê ÚÑ �F� �� � 2yT d � �

K E�FG2H I J K 35% L MN O P Q 45%� � 	 � �9Vd7 lE�F� �

� � Z 2yTG2 ¿ � å M s � ) � 0 �� ~ RS �F� �� � Z 2yT� ¬ ¥

Y Z _ } ~ � � �� � ( 

(b) 
 � � T 

üý8H g � { | ��
 � L8R[�F� �� � O À Ç È T�� Ç È UV

À ¹ Y Z  ( æ � UV¤ ¥ 	 Æ ` S TY Z )�yz ¤ ¥ T . /�[ \ �! ] ^ _ C

� a W X 9VdG2�F� �� � Z O À )UV��� � T( 

F '� � ? @ G H  

�>? q ) 
 Þ ü
 � > ß à )â ß �¡ î8�	� d � B 

(M)¶ � � �� �9Vd�FG2)�� UVÉ�( ¢ á â) 

ü� ��FG2! " � à ¢ "ã �� �9Vd � " �FG2)�� ¡ ¢ B 

1.F¨ Î Ï ( 

2.�FC Ô O À (ä

3. $ � å Í � æ M � " 8vh9Vdg N � F¼ � ç )£¤ 9V� � è é i 9)F

¼ P Ï (ä

4.   z =� � ê ë (ä

5.�F� X y(ä

6. ñ [� G2�F9V F G ,9V� " £F G ,9V $ ì £F G � k¿ $ �! ] ^

� í )9VÌ ^ f d(ä

7. $ �� � � ��� ÷ � î $ % � ´ � � ) $ R>?� � G2 q (ä

8.k¿ $ �! ] ^ � í )2� È . �� (ä

�>?LE
 � � � � ¢ á â¶ � ) ` � �9Vde f 8H v��FG2g

h i )�� UV�Ú�8 « �! ] ^ 6�� " ) � ë ( 
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(b)¶ï­¬ �� �¶ )9VydG2� �� � Z O À )É�jUVW X Y Z )� ´

� 8 ( ¢ � âj ¢ ð â) 

�
 � Lñ t ò ó ¬ �8j­® �� �¶ )9Vd� ^ E ¢ � â�¶ � ) `

­¬ 9Vde f � �� � Z O À G2)�� É�*E ¢ ð â�¶ï­¬ UVW X

Y Z )� ´ � 8 ( 

(") ) ` �
 � § ­ RS � �9VdG2�F� �� � O À )UVW X Y Z ( ¢ ô â) 

�>? q 8Á ��� � ê ¢ ô â�L � õ ö )
 � ^ RS Y Z (êY Z TR

S H �K E�>? q Å �
 � ÷ ø � $ Æ M� Æ L �TpM
 � q cyz � Vd

mn o p =× Ø )F¨ . /gu C q )� a �LA . E� �� Vdmn o p =T

× Ø H � ù E $ % w x ,  ! w x 8j A . w x T � V =ë Ü � C 
 � q )Y Z

uM } O � (�

Á F��� � v F G g Ü T� � � Ü × Ø Ñ ê_ Z x ,M ú T P H ð ñ H g

� �T��>? q L� ë RBC �FG2T� ��© l Z û ª ,­® ª , ü ¬ ª ,

± ý ,j þ � ª T� �� � O À Ç È Tú Í Ç È 23 L � � " Å � � � �� ÚR

[ ï �¼ Ú � ª « g l A T � UV¤ ¥ 	 Æ ` S TY Z �þ � yz C D 0 T . /

� ¸ \ � " ] ^ _ C � a W X 9VdG2�F� �� � Z O À )UV( 

Á F��>?g yz C D 0 T . /�K E�>?� Æ C I � j > 4 M�L\

C � X yY Z Å ¾ Y Y Z ) × q ��   � F G Ø H g é T£ t Å � t �À Á LE

` � 2009 � ] q (F¨ Y Z ,�F� �� � Y Z ,� X yY Z j¾ Y Y Z )�/ AA

# $ % T F G Ø H � �\_ ý ù À � H à� I ï J C K 0 C � �=T . /() �

\/g C T F G L �Ø H (ò � TØ H E � Mß x � � F G � � ^ � � � . ± 0

ö T . /�b ß x M 8 � � " ] ^ lv F G Tmn o p = � 8 C þ ± Å _ L MN

T 	 
 ( 

(	) ` � ,R W 8j � 	 � � ( ¢ � âj ¢ 
 â) 

�>?â ß E ¢ � âj ¢ 
 â� � � � V 
 � ) ` � ,
 � ` a ) � 	 � �

8j > 4 
 � )R W ( 

ê
 � ` a ) � 	 � � ß x �� ì LR W � ò µ >?T
 � ` a � A . Ù m
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n o p =× Ø 8j RBC �T C3(À � _ ý�>?) ÷ ø g � Å TpMµ × q (�

� � Vd¤ ¥ UV)2�� ¼ )�L % R W > 4 T C3�Æ � ë i Î � 	 Æ 8j�

� � Ü × Ø ���>?T ` a � � M 8/ P H Q _ ý� � � Ü × Ø Y Z � � � �

F¤ ¥ Y Z T . /�X >d� � � T¤ ¥ � � S �L � H J A U � T2� Ç ( 

ê > 4 
 � )R W ß x ��>? � >LR W ê¾ Y ,� X y,F¨ uk¿ Y

Z �R[) � �\� R �c9Vd� . 
 d Y Z ¦ e f E )× Ø Î Ï g(�� Ñ À

�� ì Â �× Ø Î Ï ) R � A h � s ç C ë i �FG2T¤ ¥ UV��Ñ � ë i

g C T�� UV�¡ î¾ Y ,� X yuk¿ 2yTUV( ^ j �� ì # % R W >

4 ê R �9Vd� . 
 d Y Z ¦ e f E )× Ø Î Ï � �s � � k ­ l �¶ Tú Í

6à � �\�
 5 � m Å �Í n o ( 

I'� � J � K L � M N  

(M) 
 � ß à 

1.23 ò ó Å � � 

�>?)23 ò ó �� ¡ ¢ � � 23 8j�F� �� � O À 2y)Ç È 23  

( § F n Ç È �T � � n � ¤ ¥ ) u C � �(�>?L � K � �Ì ^ � ! � � ,­

¬ �� �¶ R S u23 �� 
 �FERS � �� � O À UVW X Y Z )6à � �

´ � � �86��
 � RS Y Z ) � ë üý*^ j L8�F� �� � O À 2y)

Ç È 23 6�RS ¤ ¥ Y Z ) ù � ( 

2. . / Y 5 Å � � 

�>?L� " ^ � ��F� �� � O À )Ç È 23 �RS o z )¤ ¥ Y Z �

^ È . h ¤ ¥ Y Z yz C D 0 . /( 

(b) 
 � N �  

�>?T : V 
 � N � j� � § �( 

N � 1B ò ó Ì ^ 23 ^ L �o ³ )� ��¡ ¢ � � 23 8j�F� �� � O À

2y)Ç È 23 ( 

N � 2BRS � �9Vd�FG2�� �¶ ¼ ÚT � UV¤ ¥ 	 Æ ` S Y Z ( 
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N � 3B8  ! � TY Z � ] yz 2,000 0 . /( 

N � 4B " # ` q � � ( 

O'P Q � � L R  

� µ >? 	 Æ · 97 � 4 
 15 �Q 98 � 4 
 14 ��� >� 12 µ 
(� >)

� � $ Ê % § �B 


 � N �  97/4 97/5 97/6 97/7 97/8 97/9 97/10 97/11 97/12 98/1 98/2 98/3 

1.23 ò ó Å �

� 
            

2.RS �F� �

� � O À Y Z  
            

! " # $! " # $! " # $! " # $              

3.yz 2,000 0 ¤

¥ . / 
            

4. " # ` q � �              

! % # $! % # $! % # $! % # $              

 

 



©2009 Taiwan Insurance Institute 
�� � � � � � � 	 
 � � 
 � � 	 � � � �� � � �  

 8 

��������� � � 	 
 � � �� � � 	 
 � � �� � � 	 
 � � �� � � 	 
 � � � 
 � � � � 	 � �
 � � � � 	 � �
 � � � � 	 � �
 � � � � 	 � �  

>'S T � � � T U V W X " Y W Z [ D K \ � ] ^  

(M)�FG2�� 2y��  

1. � �9Vde f �FG2)à5 üý 

(1)9Và ¢ M K 	� Ä ã  

_ ý� �9Và ¢ M K 	� Ä ã ¢ M� ¢ ½Ï �9Vd M L2� È . E�

FG2(Á F� ¢ M K 	� Ä ã )	L MN â �9Vd2� � " �FG2�8

�� �� �I B 

1F¨ Î Ï  

2�FC Ô O À  

� ñ [� G2�F9V F G ,9V� " £F G ,9V $ ì £F G � k¿ $ �!

] ^ � í )9VÌ ^ f d( 

�k¿ $ �! ] ^ � í )�FG2 

(2)9Vd � " �FG2! " � àB 

üý9Và ¢ M K 	� Ä ã )	 ¢ "��9V & R �� c9Vd � " �F

G2! " � àg(h� à© l9Và ¢ M K 	� Ä ã )	g � í 9Vde f )�

��FG2�� �g s G2) ' : � O À É��L �_ ` < )� ( ( _ ýh�

à�� �9Vd � " �FG2�8�� �� �I B 

1F¨ Î Ï  

2�FC Ô O À  

� $ � å Í � æ M � " 8vh9Vdg N � F¼ � ç )£¤ 9V� � è )F¼

P Ï  
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�   z =� � ê ë  

��F� X y 

6 ñ [� G2�F9V F G ,9V� " £F G ,9V $ ì £F G � k¿ $ �!

] ^ � í )9VÌ ^ f d 

� $ �� � � ��� ÷ � î $ % � y� � ) $ R>?� � G2 q  

�k¿ $ �! ] ^ � í )G2 È . �� ä

 (3)�! ] ^ � ¦ )k¿ Å �FG2Ì ^ ) ) * B 

Ã � 8H C ã àâ � _ ý9Và ¢ M K 	� Ä ã )	��! ] ^ å M p�

� í O P k¿ �FG2�� �À Á C d + �FG2)�� u8 ) * )ß � O P

9VdL �G2(ä

2. � �9Vd�FG2�� 2y��  

K Ev�� ���� RBC � �lE9Vde f �FG2)2y�� C , `

- )� �(À Á �
 � lE� �9Vd�FG2�� 2y�� )� ��L8 RBC

� ��23 4 5 �̂ üý RBC � �l�F2y)� �L �Ì ^ � �(Á F�ë Ü

� �9Vd8� Vdl�FG2)é ¼ , � � j k� . 8� Z � V F G �FG2

¿ � , /(À Á ��
 � LI ï " ¶ 2yâ Y , � )� V F G L �kv��F2

y�� � � ¿ Á ) ¿ , � 0 � § ��B 

�"B� �� Z � V F G 2007 � 1 �F2y� � ¿ � � 

�F2y�� 2 F G � A ä S C N 

&&&& ' ( ) * + � ,' ( ) * + � ,' ( ) * + � ,' ( ) * + � , ---- 87.78% 88.30% 96.52% 
ä 3 4 3 C W u)� �� � �2yä 87.78% 88.21% 96.52% 

3 4 5 � W u)� �� � 2yä 0.00% 0.09% 0.00% 

. /. /. /. / 0 10 10 10 1 ( 2 3 ' ( ) * 4 5 02 3 ' ( ) * 4 5 02 3 ' ( ) * 4 5 02 3 ' ( ) * 4 5 0 )---- 3.83% 2.86% 1.03% 
6 /6 /6 /6 / 7 8 + � ,7 8 + � ,7 8 + � ,7 8 + � , ---- 4.56% 8.12% 2.45% 
6 4 3 ¾ Y Z ù � ä 1.25% 2.50% 0.96% 

6 4 5 � Û Z ù � ä 0.56% 0.51% 0.00% 
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6 4 6 7 8 ù � ä 0.00% 0.09% 1.49% 

6 4 9 n À Z ù � ä 0.10% 4.95% 0.00% 

6 4 : » ¼ Z ù � ä 2.65% 0.07% 0.00% 

4.ETF( 3 0 1 � � �3 0 1 � � �3 0 1 � � �3 0 1 � � � ) 3.13% 0.00% 0.00% 
9 /9 /9 /9 / : � 7 8: � 7 8: � 7 8: � 7 8 ---- 0.69% 0.71% 0.00% 
; /; /; /; / 2 < ,2 < ,2 < ,2 < , ---- 0.00% 0.00% 0.00% 

Ø >ä 100.00% 100.00% 100.00% 

� � � � �� � � RBC � �  ! � � " # $ � %� � & ' �2007( 12) 31* 

_ ýH �� � �� Z � V F G L ��FG2��� 8� �� � �2y��

�k� . 8c C W ug)� �� � �2y�� �� Ë � �� Z � V F G M È . 2

� T� � ; < ( 

(b) � �9Vd�FG2g x = )�� UV 

� �9Vde f �FG2g x = )UVQ � ¡ ¢ ¨ ¥ UV, Ô > UV,¤ ¥

UV,£ . UV8j � X =UVu½ � �( 
 Ñ _ ý�
 � � ��� � � �� Z

� Vde f �F2yu8� �� � �2y���À Á �� �9Vd�FG2x =

) = >= >= >= > UV�Å � �� � 2y , �Ì ^ )UV�¡ ¢ ¤ ¥ UV8j£ . UV(v

UV)¶ � � ( j ) ` § �B 

1. ¨ ¥ UVB 

¨ ¥ UVu9Vde f g C �FG2�� � x = )UV�Á UVu�9Vd

À ¨ ¥ T � X � ú � 9Vdg : C )�F2y ? Â @ A TUV( 

2. Ô > UV 

M B � ² Ô > UVu� ½ � �� � �2y� Á § C f ¾ , ù � ,� X yu2

y�K E Ø V � µ V À D x � k Ô > ) E X � F ú 9Vd� z @ A ( 

e G2 0 ÷ T G S 4 Ì �G2E¾ Y , Â � Ö O Å ETF u¾ Y �2yT Ô >

UVÀ ¹ ¡ ¢ H 1 =UVÀ ¹ (Systematic Risk) Å ½ H 1 =UVÀ ¹ (Unsystematic 
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Risk)�g I H 1 UVÀ ¹ �u� K � V � J , $ % , K % u L / À D x � TUV

� � à � K � M G24 N Ã * g I ½ H 1 UV�M B Ñ � µ Úyd � F G g � O

x = TUV��k¿ F G � yd , � % Â Á À D { | (½ H 1 UV M ¤ . � M G

2ß � 0 8â º ( 

3. ¤ ¥ UV 

¤ ¥ UVu�lE9Vdg : C T� �� � �2y� ² � z ¤ ¥ H � � �9

Vdg : C )n À �2y Ô > � P �À � F ú 9Vd� z @ A )UV( 

4. £ . UV 

�9Vdg : C n À � � �� � O À 2y)� �£� n û 9 O £ Q 	 r 9�

� � ¤ � � ú � 9V F G � z @ A )UV( 

5. � X =UV 

� X =u�9Vdê� @ A : C 2y) R C Ô � ��L : C 2y* S � � �

) T S � T S U V �� W � X =X/� � X =UVX 7 * Y )� T S U Z �� W

� X = 7 � � X =UV # X/( 

F'S T � � � V W T U _ Q ` a b c " Y d e ] ^  

(M) � �9Vdüà M G2)�F� �� � O À É� 

� �9Vdüà M G2)�F� �� � O À É�Ì z � [ ��� â � êc9

Vd � " �FG2! " � àg¢ ½ã ��¶ � � " ^ ) ` § �B 

1.F�� î � �) F n ,� Ð À  

_ ýc9Vd � " �FG2! " � àg¢ ½ã ¢ M� ¢ M Ï â ��9Vd~

G2F�� î � �) F n ,� Ð À � \ E9Vd M G2T�F� �� � O À )M

É( 
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2.F� Í �� � � 9 O )� � n À , M * � �	 Î � , ] X ¤ ¥ � 	 n À  

_ ýc9Vd � " �FG2! " � àg¢ ½ã ¢ M� ¢ bÏ â ��9Vd~

G2F� Í �� � � 9 O )� � n À , M * � � 	 Î � , ] X ¤ ¥ � 	 n À (k

�F� Í �9 O )� � n À , M * � � 	 Î � , ] X ¤ ¥ � 	 n À �uE 97 � 3


g F � ú ~ )± � à��± � � í )G2Î T( 

3.�� Õ d � Í �� �8F¼ > Ô ) F G n ,� � n À  

_ ýc9Vd � " �FG2! " � àg¢ ½ã ¢ M� ¢ "Ï â ��9Vd~

G2�� Õ d � Í �� �8F¼ > Ô ) F G n ,� � n À (�! ] ^ Â �Á � ê

ë � �£��� Õ dj� � ] S �kn £ j F G � 8 � , ^ _ ` � A s C � � 7

G2UV ^ � 0 G2� � �À Á E 97 � 3 
 F � ú ~ ) � à��± � �9Vd M

G2T�F� �� � O À )MÉ( 

4.8F¼ > Ô ) ê d� Y  

_ ýc9Vd � " �FG2! " � àg¢ ½ã ¢ M� ¢ 	 Ï â ��9Vd~

G28F¼ > Ô ) ê d� Y � 
 � ¡ î O À a ) ABCP ê ë ( ê d� Y Å F G n

Æ � F G � 2) ' : � j Î � 	 Æ , � �å \ E9Vd M G2T�F� �� � O

À )MÉ( 

5.F� O À ó � b ^ Ç È � c d Ç È b ^ )n � Ö O  

_ ýc9Vd � " �FG2! " � àg¢ ½ã ¢ M� ¢ ½Ï â ��9Vd~

G2F� O À ó � b ^ Ç È � c d Ç È b ^ )n � Ö O � ¡ î F G n ��å \ E9

Vd M G2T�F� �� � O À )MÉ( 

6.2y O À a ê ë  

_ ýc9Vd � " �FG2! " � àg¢ ½ã ¢ M� ¢ ´ Ï â ��9Vd~

G2E£ . W u] S W �� A- e � Ì z u e 8H )2y O À a ê ë �¡ ¢ 2y ù
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� n À �Asset-Backed Securities�,f g � X y h i n À �RMBS�,ê d� X y h

i n À �CMBS�8j h i n û n À (CDO)u(k� CDO ¡ î8n À �2y: �

V ) CBO 8j8P Ï n � �2y j � V ) CLO(8H 2y O À a ê ë � \ E9

Vd M G2T�F� �� � O À )É�)M( 

7.�F� î ] S � �)n À  

_ ýc9Vd � " �FG2! " � àg¢ ½ã ¢ M� ¢ � Ï â ��9Vd~

G2E�F� î ] S � �)n À � \ E9Vd M G2T�F� �� � O À )É�

( 

8.�Í = 0 k g � �)n À  

_ ýc9Vd � " �FG2! " � àg¢ ½ã ¢ M� ¢ � Ï â ��9Vd~

G2E�Í = 0 k �supranationals�g � �)n À �å \ E9Vd M G2T�F�

�� � O À )É�( 

(b) � �9VdG2�F� �� � O À � 8 � � 

_ ý�
 � lEc9Vd � " �FG2! " � àg Å �F� �� � O À Ì ^

â � ) � " � M Ì J 9Vd M G2)�F� �� � O À É�< ú Ì z l m j � [

( 
 Ñ � � ì _ n o TÑ �9V F G êò ó � �� � O À ê ë ���� G2TÉ

�� ­ p 

�
 � êL �Á �� �� � Â I EM B q û � �lE9VdG2�F� ��

� O À T� �� � P - �À Á r L8 RBC � ���� T2 s 4 5 �̂ j 8�FG

2é ¼ , � T S,C,8j N u" ¶ � Z � VF G t Á L �� �(� E �æ � Ñ

RBC � ��klE�F� �� � 2y)� ��å > s � Z u ÷ �FG2! " � à

)�� � �(�
 � å�s v ü RBC )� ��L �� �� Z � V F G G2�F�

�� � O À )�Ú ¿ � � � § �B 
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�	B� �� Z � V F G 2007 � 1 c�F� �� � O À gG2�Ú ¿ � � 

�F2y�� 2 F G � A ä S C N 

1 � � � � � �� � � � � �� � � � � �� � � � � �  7.76% 3.34% 17.26% 
2. �  ��  ��  ��  �  0.00% 14.03% 53.49% 

2.1 C W u F G n  0.00% 14.03% 53.49% 

2.2 M * S F G n j w Â ¾ � F G n  0.00% 0.00% 0.00% 

3. 8 ? � �8 ? � �8 ? � �8 ? � �  31.64% 25.12% 28.01% 
4. 2 < , � 8 ? � , @ * A �2 < , � 8 ? � , @ * A �2 < , � 8 ? � , @ * A �2 < , � 8 ? � , @ * A �  60.60% 36.02% 1.23% 

4.1 C W u� X y(REAT)j� � 2y Â � O À  60.60% 36.02% 1.23% 

4.2 � W u� X y(REAT)j� � 2y Â � O À  0.00% 0.00% 0.00% 

4.2 � X yG2£ x Â � O À (REIT) 0.00% 0.00% 0.00% 

5. B C D ( ! �EB C D ( ! �EB C D ( ! �EB C D ( ! �E  0.00% 0.00% 0.00% 
6. F G ' ( ) * � �F G ' ( ) * � �F G ' ( ) * � �F G ' ( ) * � �  0.00% 21.49% 0.00% 

5.1 C £ . W u7  0.00% 21.39% 0.00% 

5.2 � £ . W u7  0.00% 0.11% 0.00% 

Ø >ä 100.00% 100.00% 100.00% 

� � � � �� � � RBC � �  ! � � " # $ � %� � & ' �2007( 12) 31* 

K H ��� �� Z � V F G G2�F� �� � O À T�Ú ¿ � © ª y �

(8�
 � g t Á � �T" ¶ � Vd7 4 Ì ��� � n À ) ¿ � �± � V �

F� �� � O À T 25%8H � M ) Ñ � Vd ( Æ T� � �F� �� � O À G

2�Ú*k z �Ú) ¿ � � � ã v F G Ì Ä y { ( 

8 S F G 4 Ì �kG2�F� �� � O À )�Ú� ó �Ec � X yj�

� 2y Â � O À g�Ë� V �F� �� � O À G2 Ø Ç TÄ� 8H �Á �Ú¡

î MBS,8j CDO u� �� � � O À (QE� � n À ã Ë 31.64%,z ��

F n �Ë 7.76%( 

8 C F G 4 Ì �kG2�F� �� � O À )�Úã , �� M �ü� � ¿

� K /� 7 ü | �c � X yj� � 2y Â � O À g36.02%,� � n À 25.12%

,k¿ � �� � G2 21.39%, F G n 14.03%8j F n 3.34%( 

8 N F G 4 Ì �kG2�F� �� � O À )�Úã 8 F G n ���k r

�� � n À 28.01%, F n 17.26%� z ��� X yj� � 2y Â � O À �

1.23%( 



©2009 Taiwan Insurance Institute 
�� � � � � � � 	 
 � � 
 � � 	 � � � �� � � �  

 15 

K 8H � � M ' �� �� Z � V F G �FG2 } �8� �� � � O À �

�� � Ë�� 8H � 
 v F G g G2T�F� �� � O À k�Ú ~ Î êË �

) © ª ( 
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��������� � � � � � � � 	 � 
 � 
 � � � � � � � �� � � � � � � � 	 � 
 � 
 � � � � � � � �� � � � � � � � 	 � 
 � 
 � � � � � � � �� � � � � � � � 	 � 
 � 
 � � � � � � � �  ! ! ! !  

>'fT � � � V W _ Q ` a g b c X h i  

_ ý American Council of Life Insurers T� ��¬ �� VdM � 84 Ù Ñ n À

T�� ] S G27 )M�Ê Úê F G n Ç È H �¬ �� Vd_ Ñ · 1930 �84 þ

� T] S G2£(À Á ��
 � lE¬ �9VdG2� �� � Z O À ) Ó 8 � ��

åL © ln À G2é ¼ , � )¬ �� Vd7 ��( 

(M) ¬ �� Vd 2007 � 1 2y� � Ó 8 � � 

American Council of Life Insurers E 2008 � 10 
 31 � F ¦ T 2008 �¬ �� V

d Fact book ¢ b µ d + ��© l¬ �� Vd7 M B � � 2y8j� � � � 2y

2007 � 12 
 31 �T2y� � � 8 L � � � � �� $ �
 � � " § �B  

�½B¬ �� Vd 2007 � 1 2y� � �Új ¿ � � 

2y�Ú/ � � �Ú M B � � 2y� � ¿ �  � � � � 2y� � ¿ �  

1. � �� �� �� �  71.5% 12.8% 

2. 0 10 10 10 1  4.7% 79.6% 

3. h i P Ï  10.2% 0.6% 

4. � X y 0.6% 0.8% 

5.9� P Ï  3.6% 0.0% 

6. � �  1.1% 1.2% 

7.k � G2 8.1% 5.0% 

Ø > 100.0% 100.0% 

� � � � �American Council of Life Insurers - Fact book 2008 ! � � $ �  

K H ��¬ �� Vd7 )M B � � 2y 2007 � 1 T2y� � 8n À ���Ë

71.5%* � � � � 2yã 8¾ Y ���Ë 79.6%(M B � � u ¬ �� Vd7 g � C

2y�k2y� � u K � V F G ·�í �*� � � � ã \ E9 � )2y�k� � ¿

Á � K 9 � � E G2Z 9� � ` 2y)ï � ·�í �(À Á �M B � � )2y� �
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¿ Á �, s � ± � V F G Ý ; T2y� � � � (ù EÁ " K ��
 � 8�)� �L

8¬ �� Vd7 kM B � � )2y��( 

(b) ¬ �� Vd 2007 � 1 G2� �� � O À ) � 8  

Ã � � V 2y� � T� ��D En À �2y�¬ �� VdM B � � 2yþ ��

TG2�Ú�American Council of Life Insurers ê 2008 �¬ �� Vd Fact book ��

� © l¬ �� Vd7 g G2Tn À �2yL �_ L MN T� ��$ �
 � � " § �

B 

�ÄB¬ �� V F G n À G2)�Új� � ¿ Á  

n À �Ú � � ¿ Á  

1. � �� �� �� �  20.3% 

1.1 � 	  0.11% 

1.2 � 	  20.19% 

      1.2.1 ¬ � 18.13% 

1.2.2 �F 2.06% 

2. �  ��  ��  ��  �  79.7% 

  2.1 � 	  1.93% 

  2.2 � 	  77.75% 

     2.2.1 ¬ � 64.41% 

     2.2.2 �F 13.34% 

     Ø > 100.0% 

� � � � �American Council of Life Insurers - Fact book 2008 ! � � $ �  

_ ýH � M � �¬ �� VdG2n À �¾ 8n À � �£�ª � Î Ï �ã ¬ ��

VdG2n À u8 F G n ���Ë 79.7%*¾ 8� � 	 I 4 Ì �ã ¬ �� VdG2

n À u8 � 	 n À ��� ¿ � / ± 97.94%*¾ 8� 
 F�ª � Î Ï �ã ¬ �� V

dG2n À u8� 
 n À ��(k�� 
 F n Ë 18.13%�� 
 F G n Ë 64.41%�

Ø >� 
 n À Ë 82.54%(ò � Å � �� Vd)n À G2C ¯ � T © Ú(� �� V

dÌ z ü � �Fn À )G2�
 ¬ �� Vdl�F� �� � O À )é ¼ j ¿ � � �



©2009 Taiwan Insurance Institute 
�� � � � � � � 	 
 � � 
 � � 	 � � � �� � � �  

 18 

§ � �� Vd4 ~ � ( 

Á F�American Council of Life Insurers © l¬ �� Vdn À G2��Ë ¥ / ±

97.94%) � 	 n À L �_ - d )� �� $ �
 � � " § ��B 

�´B¬ �� V F G � 	 n À )� � Ó 8 � 

� 	 n À �Ú � � ¿ Á  

1. � �� �� �� �  2.8% 

2. � �� �� �� �  5.5% 

2.1 ¬ �� î  3.6% 

  2.2 F�� î  1.9% 

3. H � I J K L M J K �H � I J K L M J K �H � I J K L M J K �H � I J K L M J K �  0.4% 

4.U.S. political subdivisions 0.3% 

5. ) * � 
 �) * � 
 �) * � 
 �) * � 
 � (Revene and assessment) 1.0% 

6. , � N O � �, � N O � �, � N O � �, � N O � � (Industrial development) 0.2% 

7. 2 < , P Q � �2 < , P Q � �2 < , P Q � �2 < , P Q � � (MBS) 23.3% 

8. �  ��  ��  ��  �  66.4% 

     Ø > 100.0% 

� � � � �American Council of Life Insurers - Fact book 2008 ! � � $ �  

K H ��¬ �� Vdg G2) � 	 n À �u8 F G n ���Ë 66.4%*k r ã

MBS�Ë 23.3%( 

F'j k � � � V W _ Q ` a g b c X h i  

K E�
 � ê � � ­® � �� � O À TUVVW X Y Z )ï � H �u8ÕÖ

SST R S ���À Á Á d + C ^ ­® 9VdG2� �� � Z O À ) Ó 8 �åL8Õ

Ö ��( 

_ ý�
 � � " · Swiss Assurance Association g � ¦ TÕÖ 9V F G Annaul 

report2007/08 8j Facts and Figures 2008-The Private insurance industry ) 
 Þ  �Õ

Ö 9Vd 2006 � 1 2y� � Ó 8 § �B 
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��BÕÖ 9Vd 2006 � 1 2y� � Ó 8 � 

2y�� /dÚ � V yV \9V 

1. ' ( ) * A �' ( ) * A �' ( ) * A �' ( ) * A �  49.63% 36.39% 27.81% 

2. ¾ Y  4.84% 28.45% 20.99% 

3. � X yjP Ï  17.13% 7.29% 1.95% 

4. ù �  9.52% 7.15% 10.64% 

5.Deposits with ceding companies 0.13% 3.97% 24.06% 

6.� Î jk¿  3.44% 2.17% 3.67% 

7.9� P Ï  1.67% 3.75% 8.10% 

8.Borrower�s note loans 6.12% 7.29% 0.00% 

9.k¿  7.45% 3.54% 2.85% 

Ø > 100% 100% 100% 

� � � � �Swiss Assurance Association ! � � $ �  

K H ��ÕÖ � Vd)2y� � u8� �� � O À ��� ¿ � � 49.63%�L

4 ½ � *ÕÖ yVd2y� � å8� �� � O À ���
 k� � ¿ � , � Vd � 7

�� 36.39%*ÕÖ \9Vyd)2y� � Å � Vd8jyVdÌ Æ �å8� ��

� O À �2y)� � ¿ ¥ þ /�Ë 27.81%� 
 { 7 E� Vdê� �� � O À )�

� ¿ Á ( 

K H � M ' �� � Ñ ê� �,¬ �,� � Ñ ê­® �ê� Vd,yVd,8j

\9dg 0 � T9Vyd��� Vd7 r Ñ � �� � O À þ �� Té ¼ 7 jG2£

( 
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""""����� � � � � � � 	 # $ % � � & ' ( !� � � � � � � 	 # $ % � � & ' ( !� � � � � � � 	 # $ % � � & ' ( !� � � � � � � 	 # $ % � � & ' ( !  

>'fT _ Q ` a g b c \ � l m n g X � � o i  

(M) ¤ ¥ Y Z  

¬ �ê> H C-3 UV� g Þ . T 200 ã T¤ ¥ . / Ñ K ¤ ¥ yz � g yz T

�¤ ¥ yz � Ñ üý" � ù � g R[T¤ ¥ Y Z � E Y 5 T � | g yz TvÉ .

/(À Á � § ­ R[ ÷ o T¤ ¥ Y Z L % Ñ � µ ' 6T^ � ( 

¬ �Ñ _ ý E Ä 45 ��1951 � 1 
 Ù 1995 � 12 
�T
23 �R[ � M

µ Å 2 3 23 n 4 T¤ ¥ Y Z �æ �� C � � � = T � ] Y Z �Stochastic Variance 

Model with Mean Reversion���ò µ ¤ ¥ Y Z LM Y 5 C-3 UVW X g é � yz

200 0 T¤ ¥ . /( 

ò ¤ ¥ Y Z ¡ î 3 µ � � � Æ � � T � � Å 1 µ ø � � ^ ¤ . � 	 ¤ ¥ Å �

� 	 ¤ ¥ © u � � 4 Y 5 J � ¤ ¥ � � H k¿ � 	 T¤ ¥ ( 

1, � � T� ( § �B 

tφ Bê� Æ t � 	 ¤ ¥ T·§ l �  

tϕ Bê� Æ t T � 	 ¤ ¥� E � 	 ¤ ¥T � ( � � 	 ¤ ¥ © ) 

tθ B � 	 ¤ ¥
 � ª � T· § l �  

tϑ B � � 	 
¤ ¥ © ) � ª � T· § l � � ø � � 

Ã � tϑ )F �H � � � Ù ð ñ õ e � � � = � ] E � � tφ Å tϕ TY 5 8 
�

� ÆÆ � � tθ ã 8 ��� ÆÆ � � tϑ ð ñ �ø � ( 

� � H � Ñ tθ Å tϑ T � H B 
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θϖθθθ tttt 59.0347.040.21 +−−=+ �k� ϖ θ
t Ñõ e Î Ï ø ù � � T O [ � ]

� �  

( )20038091.0ln=tϑ �k� 0.0038091 Ñ 1951 �Q 1995 �T � � 
 � X Ü  

16% = ð ñ � 	 ¤ ¥T· § l � Å � � 	 ¤ ¥© )ÆTÌ ^ =  

8 � Ñ tφ Å tϕ T F � �ð ñ ê� Æ t�t ï E n Ñ n+1 )Æ� tθ Å tϑ % u E z

t ê n T � B 

φ
θ
ϖϕφφφ tttt

t

t

e 2

12
1 )0105.0(210.0))0655.0ln((0048.0 +++−−=

+
�k� ϖ φ

t Ñõ

e Î Ï ø ù � � T O [ � ] � � ( 

)16.0116.0())0655.0ln((00024.0)0105.0(042.0 22

12
1

ϕφ
ϑ

ϖϖφϕϕϕ ttttt
t

t

e −++−−+−=
+

k� ϖ ϕt Ñõ e Î Ï ø ù � � T O [ � ] � � ( 

2, � ¤ ¥ � � TR S B 

z M� 	 � ¤ ¥Åb � � 	 � ¤ ¥K 6 � TY Z y z ) � � " µ 
 	 T � ¤

¥KM� 	 T � ¤ ¥Åb � � 	 T � ¤ ¥T � = � = ) � g y z � ^ ð ñ " µ 


	 T � ¤ ¥=" µ 
 	 T { 	 ¤ ¥(u � § � B 

" µ 
 	 � ¤ ¥�1.1785 � (M� 	 T � ¤ ¥)�0.2616 � (b � � 	 T � ¤

¥) +0.0045 

n � �k¿ � 	 �§ Ä µ 
,M�,b�, " �, ½ �,´ �,� �Ñ" �

��T � ¤ ¥ M K " µ 
 	 Ñb � � 	 T � ¤ ¥. � ¥ à ¼ ~ (
� � ` a A Ý

�� L 10 µ � � ¤ ¥ � � * S � { 	 ¤ ¥�8 " µ 
 	 Ñb � �T 	 { 	 ¤ ¥.

� ¥ à > H k¿ � 	 T { 	 ¤ ¥( 

v � 	 { 	 ¤ ¥) � = ) � u� § � B 
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v 	 ) { 	 ¤ ¥ 3 µ 
 	 { 	 ¤ ¥ 20 � 	 { 	 ¤ ¥ ø � �  

6 µ 
 0.99276 0.11358 -0.00436 

1 � 	  0.86814 0.19985 -0.00316 

2 � 	  0.62614 0.48208 -0.00649 

3 � 	  0.55221 0.51409 -0.00415 

5 � 	  0.40933 0.62311 -0.00003 

7 � 	  0.32122 0.68682 0.00320 

10 � 	  0.30691 0.60731 0.01102 

p F �ð ñ 21 � 	 Q 29 � 	 { 	 ¤ ¥u E 20 � 	 T { 	 ¤ ¥�� 30 �ê

� . � ¥ à T ` a # � " � �À Á ð ñ 30 � 	 å Æ 20 � 	 { 	 ¤ ¥( 

(b) ¤ ¥Y Z )� " A .  

¬ � · 2000�ú ~ C-3 U V> H g Þ . T¤ ¥. / æ Ñ 6 � ¤ ¥Y Z T A .

�¤ ¥Y Z å M A . E N O P H Q g Ü TÏ � � o p = � � �
Ñê¬ � � 6 l

P H Q TÏ � � o p = � � �9 V� ! ] ^ ^ > � ¼ ¦ e Þ . Á ¤ ¥Y Z Ü × Ø

� � � ¬ � v � � " â � �� �� d � To p = � � g Þ . ¤ ¥Y Z � ß à Ù M

K P H £ $ ü ý × d 4 Þ . �
 � � � T� ! ] ^ l E P H Q TÏ � � o p = �

� þ 7 T� ¼ Ñé Ü 7 0 T� " ¤ ¥ . / T� ¼ ( 

� � · 2006 �� " � ¼ N O P H Q Þ . 7+1+1 0 ¤ ¥ . / Ü Ï � � o p =

� � �ò¤ ¥ . / u_ ý ¬ � � � � � " ] ^ g � ¼ 7 0 ¤ ¥ . / 1Tñ > 0 H M

0 F G � ¤ þ ¨ X > . / (best estimate) 8 j M 0 � � � " ] ^ _ ý z � Ç È L /

g ñ � T . / (Q 2007 ��� " � ¼ N O P H Q TÏ � � o p = � � ¦ e Þ .

200+7+1+1 0 ¤ ¥ . / �Ã � R C T 7+1+1 0 T¤ ¥ . / F �¦ e \ Ü 200 0 ¤

                                                
�

�� � � � � � �  ! " #$ % & '�  ( ) * + , - .$ % / '0 &1 2 3 2 4 5 1 6 78 #9 : ( ) , -

.$ % ; '0 &1 2 3 2 < = 1 6 78 #9 : ( ) , - .$ % > '0 7 2 3 2 4 5 &8 #? @ &1 2 3 2 < =

&8 #9 : ( ) , - .$ % 7 '0 7 2 3 2 < = &8 #? @ &1 2 3 2 4 5 &8 #9 : ( ) , - .$ % ? 'A

& 2 B 9 4 5 ;8 #9 : ( ) , - .$ % � 'A & 2 B 9 < = ;8 #9 : ( ) , - .�
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¥ . / �ò 200 0 ¤ ¥ . / uK� " ] ^ ü ý � 
 ¤ ¥ ¹ � 2 3 g 
 � )¤ ¥Y

Z g Y 5 y z T( 
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(M) Õ Ö SST � ´ º» 

1,Õ Ö SST � ´ { | j � �  

Õ Ö ê SST ú ~ ) 6 �u Þ . Solvency I 6 �9 Vd Tq r s t � " R S (

M � Ù 2001 �~2003 �)Æ�� � Ç È Â Ù 911 f ¼ T{ | � s P �� Õ Ö 9 V
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T s V � S Ì z � �
Ñ Solvency I ~ > s � � Ù òß x TU V�À Á FOPI ê
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y d �¡ ¢ M B 9 V F G , \ 9 F G ,8 j 9 V ó ÷ � Z x ú ~ SST( 
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Insurance Association),9 V F G , \ 9 F G 8 j À � F G ê FOPI g ñ � T� T

) � � ( Æ ÷ 6 L � R S Tñ > ( 

FOPI l E SST R S g ñ � T� " � T� # � Ñ Á Â � E SST Tú ~ s � ±

Ù T� T�¡ ¢ 8 � " � B ¢ M� Á Â h R S M 8 U / 9 Vd 7 U V! " T X ]

*¢ b� Á Â h R S M 8 � 9 Vd ú Í $ % � 8 _ 0 � ` *¢ " � Á Â h R S M

8 U « 9 Vd Mµ F � Ã Ä T � � �Level playing field�( 

} § 9 Vd 7 l E FOPI g ñ � T� " � T � s " 
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]�^j � Õ d/­ � !j È f % h i UVÉ!) � � �L � " R S � Þ
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 d Y Z L � UVTW X �
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 d Y Z
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 Ñ �� "]^ ¦ e C s t b c 9
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 d Y Z Ñ Ì s � C � j Í ú È 6 ( 
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2. Õ Ö SST vs.Solvency II 

FOPI ê 2007 �y d�� �Uj�Õ Ö SST Å Solvency II ê Ó · H�� Ì 4

�� �T©Úkú Ñ êE C R ST � � x M s C g©ª �
 Ñ C 7g ( f � j þ

��T" � ù � Ï ã § �B¢M� C Î R S� Ì Þ . cØ 2 y m n �gTßà �
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¥ Ï ¤Ð Ï ´± £ § �( # � Ñ C R S� ¼ : C Ç Ô T� � ' : A 8Ç Ô L � W Ô �

Marking-to-market�� � Ç Ô T� � ' : ã A 8÷"T q û Y Z í � k Ô ��

Marking-to-model�(¢"� C R S� Ñ 8UV� ù � T� " ' : (& æ M¶ 9V

F G gé 2 � T � Ñ �u_ ý h 9V F G h Â TUV> H � ~ (� E �êUVT

> H H�SST ë Ü P H UV,ÇÈ UV8j£ . UVu" � UV�Solvency II ã

. ÇFë Ü 6 dUV( 

Á F�FOPI Â� SST Å Solvency II ò C Î R � ¼ gC � � ' : A C M ú T

W Ô ß � � � ò � 4 Ì �` } Ò E Basel II T6 à ( 

(") Õ Ö SST êUVW X HT ù � ¹ S  

SST R Sê� � H\ E 9Vdq r s t T� "R S�À Á �kUVTW X

r 89VdÑ Ì A ~ q r s t � � T(8�¶ � ï � SST W X 9Vdq r s t

UVT ù � ¹ S B 

1,> H 9V F G s . 8h i UVT q û s Ü BRisk-bearing capital   

SST Â� z Mµ9V F G T2 y Ô �/ E m n Ô � � �� W M¶ 9V F G

ê Ó A Ô C m n ) F� Õ C ÇFTs Ü h i � Ó A > 4 M s � z TUV( 

À Á �SST L9V F G s . 8h i UVT q û s Ü Ö × � Risk-bearing 

capital�k� ( � 2 y T marke´Øconsistent value � E m n þ ¨ X > Ô �
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(discounted best estimate of the liabilities�æ lm n T > 4 � � � Ü Ù � � ~ T

m n þ ¨ X > Ô �)T d + (& æ Risk-bearing capita¤�µ Ú arke´Øconsistent value 

of asset²�Discounted best estimate of the liabilities)( 

 


 Ñ �z M¶ 9V F G C ; T Risk-bearing capital�� � � � h 9V F G C
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 � � �¦ § C p � Ts Ü � Ó A > 4 M�TUVg x � T @ A (9V
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M s UV� # � Ñ n � 4 � Û T Target capital( 

2,> H 9V F G h i TUVBTarget capital 
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 9V F G T Risk-bearing capital Ñ Ì p 8 Ó A 9V F G gh i T

UV�SST ¦ é l9V F G h i TUVL � X H (SSTL9V F G h i TUV

Ö × � Target capital�ò Ñ À � SST Â� 9V F G T2 � A h Q � s � Ó A k

gh i TUV�À Á Ì l� ²9V F G h � TUV � Ñ SST � ¼ 9V F G A Ü
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SST g� ( T Target capital ¡ î C µ d + B¢Mµ d + Ñ 9V F G h i >
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�,£ . UV�credit risks�u" � � 2UVÀ ¹ T Ý Þ �x � k Risk-bearing capital

�� ) UV(SST R Sêò µ d + T> H H�æ � Ñ êÎ Ï Y Z ��J} ~ Ì

z ß à (êÎ Ï Y Z �� á Ñ MµÇÈ UV � C ¤ ¥ UV,F¨ UV,� X y

UVâ.u 81 µUVÀ ¹ �� ÷Mµ 81×81 TÌ ^ u� ã ä �8�å ÷X H g
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Target capital T¢b µ d + � þ 7 2 � Ç�Mimimum capital�(g I þ 7

2 � Çu� M¶ 9V F G � � � C T2 y ,m n : � $ T �# � Ñ Û C ± � T

dû �# � G 2 ± T2 y ��� Q gC T2 y m n � � ` q �kgé Ü � Tþ 7
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capita¤�Expected shortfall of Risk-bearing capita¤ìMarket value margin( 
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û � 8  

l� "]^ 4 ) �M¶ F G T Risk-bearing capital Q � �uE � � E Target 
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(	) Õ Ö SST l� � � � O À UVW X Tßà B8ÇÈ UVW X TÎ Ï Y Z � Á  
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2,SST ÇÈ UVW X Y Z T��ð ñ 

¢ ¢ ³ êÎ Ï Y Z à ��lE ÇÈ UVW X Y Z TR [ C C µ ù � ð ñB¢

M�ð ñM¶ 9V F G T Risk-bearing capital K ÇÈ UV� F ú T � X� M .

8H 81 µUVÀ ¹ 0 8 
 ò *¢b �ð ñgC TÇÈ UVÀ ¹ � � � � Ü ø ù

� � (êò C � ð ñ) ��SST lE ÇÈ UVW X T� � ßà ¿ ~ 8� [ (ä

3,SST TÇÈ UVW X Y Z  

� ù E 8Hg ) ` TÇÈ UV) � ( ,ÇÈ UVÀ ¹ ,8j ¢ ¢ ³ T ù � ð

ñ�¢ ¢ ³ W X ÇÈ UVTÎ Ï Y Z à ¿ ~ � [ (� ! · � Î Ï Y Z �¢ ¢ ³ ê � µ
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m n x Tv Ú � 8 �U« v F G lv UVÀ ¹ T � � SuÌ ^ 2 s � ¿ s ~ J

þ �T> H ` a (À Á � ¢ ¢ ³ TÎ Ï Y Z ê ó É � SH� M ) Ñ : C 
 d Y Z
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�Bä
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iσ ã� ¢ i µÇÈ UVÀ ¹ TÎ Ï ©* ijρ ã� ¢ i µÇÈ UVÀ ¹ E ¢ j

µÇÈ UVÀ ¹ TÌ ^ u�(ÇÈ UVÀ ¹ T iσ 8jv UVÀ ¹ ø Á TÌ ^ u

�� ù � � �ê SST Î Ï Y Z T ú � � �� � % U« � û º V ù � 8j 7 8 ¾

� ù � u C p � G 2 TUVÀ ¹ Ã F(À � SST Â� ô Mµº V ù � 8j 7 8

¾ � ù � �kÊ = Î êË � ) ©ª �À Á ^ � o ÷ñ� Mµ� � T�� 6 � U

V � Î (ò C µUVÀ ¹ TÎ Ï ©8jkÅk¿ UVÀ ¹ TÌ ^ u��SST Â

� A K v 9V F G ükg: C ) 2 y 
 Þ · � > H �\ � ú � ( 

(2) È . g ¼ ~ ) � ª �® X Risk-bearing capital T Expected Shortfall 

¼ ~ Risk-bearing capital T � ª ���æ s ¼ H J SST gâ � T 1% £ µ ü

Ï ) Risk-bearing capital T VaR��^ü Expected Shortfall T� (

[ ])()( 01.001.0 RBCVaRRBCRBCERBCES ≤=
=α �> H ¼ J Risk-bearing capital T

Expected Shortfall( 

(3) LÇÈ UVg x � T Expected Shortfall ý ö Target capital T> H �¼ H J 9V F

G T Target capital��^LkÅ� 6 Risk-bearing capital T ü � L � ¿ , �æ M

å ÷W X 9V F G Tq r s t UV( 
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gu C q ) � a � LA . E � � � Vdm n o p =T× Ø H� ù E $ % w x ,  ! w x

8j A . w x T � V =ë Ü � C 
 � q ) Y Z uM } O � (� â � � � R [ Y Z gé T

2 3 � ý � ¤ ¥ Å¨ ¥ � Ü M ¶ �T ) ` j 1 >� � (k r � � ` � � + � � ÅÀ D �
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��� � � � � � 	  

� 
 � 5 R S ¬ [ (USD),­ [ (EUR),¯ ¼(AUD),� � (JPY),° � (GBP) ± 0 ²

¼(SGD)Å³ � (KRW)u´ � ¼ÚTUVÀ ¹ W X Y Z �À Á © lÁ ´ É¼Ú� ó Ì ^

T¤ ¥ Å¨ ¥ 2 3 (k��� R S ( � ª ã ä �� ¼ gC UVÀ ¹ T2 3 	Æ e M ú �

À Á ê2 3 ' ~ TI R ��� ì ñ� 
 � 	Æ & ñ 1999 � 1 
 Q 2008 � 12 
 Ú �^8


 2 3 � � � � �è ( >C 120 µ� � � (8�L � Ú ) ` ¤ ¥ Å¨ ¥ T2 3 Ê =( 

(M) ¤ ¥  

¤ ¥ d + g� . T
 � ¥ 2 3 �8ô 
 þ �M � ) ` H � 6 � 
 � ¥ 2 3 (

� ó T¤ ¥ 2 3 ¡ î ¬ [ (USD),­ [ (EUR),̄ ¼(AUD),° � (GBP),� � (JPY)

Å± 0 ² ¼(SGD)uÄ É� Æ » ¼T F n � � � ¤ ¥ (Zero-Coupon Yield) 2 3 2 3

Å¬ [ LIBOR � � ¤ ¥ � �  (Zero Curve)T 2 3 2 3 (Ã ¬ [ LIBOR F�v � F

n � � � ¤ ¥ � 8 Bloomberg 2 3 Ð U« T 
 © à ' ~ *¬ [ LIBOR T � � ¤ ¥

� � R � 2 3 4 · E × � ICAP TÆ d $ ì ê (Inter-dealer broker)�̂ · Datastream

2 3 Ð ' ~ ( 

K E R � 2 3 T & ñ 	Æ ^ � M ú �� ¼ 2 3 	Æ TM ú =�2 3 	Æ � à

� p · 1999 � 1 
 } Q 2008 � 12 
 Ú T2 3 �� 	 � 
 � 6 � ¤ ¥ � � � . ( 

� p H � ã ¼ T¤ ¥ � �§ � 1 g W � ( C Ä � ,´ É� Æ T¤ ¥ 2 3 �÷

> 63 µ¤ ¥ T� Æ | � 2 3 ( 

��B¤ ¥ Ù	 � ) `  

¬ [  ¡ î "µ
 	,Ä µ
 	,M�	,C �	,½�	,��	j

"��* 

¬ [ LIBOR æ 	 ¤ ¥ ,"µ
 	,Ä µ
 	,M�	,C �	,"�	,½
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­ [  ¡ î "µ
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� ¼ ¡ î "µ
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 	,M�	,C �	,"�	,½�	,
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´ �	,��	,�½�	, b ��	j"��	* 

° �  ¡ î "µ
 	,Ä µ
 	,M�	,C �	,"�	,½�	,

´ �	,��	,�½�	, b ��	j"��	* 

± 0 ² ¼ ¡ î "µ
 	,M�	,C �	,½�	,́ �	,��	,�

½�	j b ��	* 

 

��MÅ�� b � ¤ ¥ R � 2 3 Å¤ ¥ � XT 
 � 1 >� � �¡ ¢ � � �,

Î Ï ©,Ë � �,Ë Ý �u 1 >Ü (k��¤ ¥ � X � ( � 1−−=∆ ttt IRIRIR
( 

 

�� M ¤ ¥ R� 2 3 )
 � 1 >  
bcd% 

Panel A. USD 

 SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

e f g  h 3.205  3.348  3.462  3.734  h 4.287  h 4.800  h h 5.410 

i j k  h 1.791  1.786  1.677  1.582  h 1.129  h 0.772  h h 0.611 

l m g  h 6.394  6.403  6.298  6.806  h 6.811  h 6.777  h h 6.623 

l n g  h 0.056  0.268  0.367  0.776  h 1.577  h 2.291  h h 2.834 

Panel B. USD LIBOR 

 SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

e f g  3.714  3.827  3.863  3.986  4.283  4.556 4.926  5.195  5.469  h h h 

i j k  1.977  1.932  1.920  1.870  1.665  1.490 1.226  1.095  0.992  h h h 

l m g  7.141  7.140  7.441  7.652  7.733  7.766 7.742  7.766  7.791  h h h 

l n g  0.135  1.079  1.098  1.176  1.453  1.746 2.134  2.356  2.557  h h h 

Panel C. EUR 

 SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

e f g  h 3.165  3.190  3.291  3.428  3.599 3.885  4.137  4.360  4.698 4.887 4.952 

i j k  h 0.871  0.911  0.927  0.852  0.796 0.711  0.663  0.609  0.588 0.666 0.699 

l m g  h 4.950  5.125  5.217  5.220  5.251 5.290  5.540  5.616  5.747 6.240 6.305 

l n g  h 1.735  1.783  1.738  1.761  1.937 2.381  2.796  3.005  3.456 3.575 3.559 

Panel D. AUD 

 SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

e f g  h h h 5.436  5.531  5.611 5.719  h 5.876  5.928 h h 

i j k  h h h 0.796  0.744  0.688 0.594  h 0.500  0.492 h h 

l m g  h h h 7.069  7.004  6.985 7.182  h 7.374  7.387 h h 
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l n g  h h h 2.854  2.931  3.267 3.581  h 4.100  4.139 h h 

Panel E. JPY 

 SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

e f g  h 0.181  0.193  0.235  0.357  0.495 0.820  1.124  1.534  1.813 2.185 2.482 

i j k  h 0.228  0.236  0.254  0.294  0.311 0.339  0.344  0.300  0.341 0.359 0.379 

l m g  h 0.668  0.723  0.809  1.019  1.177 1.497  1.802  2.120  2.523 3.385 3.405 

l n g  h 0.002  0.003  0.009  0.029  0.075 0.174  0.266  0.552  0.675 0.939 1.047 

Panel F. GBP 

 SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

e f g  h 4.653  4.707  4.716  4.794  4.856 4.867  4.877  4.789  4.748 4.639 4.391 

i j k  h 0.889  0.916  0.911  0.829  0.748 0.623  0.538  0.377  0.277 0.258 0.266 

l m g  h 6.011  6.366  6.521  6.648  6.619 6.415  6.284  5.653  5.347 5.260 4.996 

l n g  h 0.539  0.539  0.607  1.652  2.252 2.659  3.014  3.213  3.987 3.968 3.750 

Panel G. SGD 

 SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

e f g  h 1.615  h 1.777  2.013  h 2.870  3.230  3.545  3.793 3.805 h 

i j k  h 0.788  h 0.763  0.720  h 0.718  0.731  0.710  0.624 0.594 h 

l m g  h 3.361  h 3.267  3.258  h 4.348  4.841  5.014  4.970 4.949 h 

l n g  h 0.438  h 0.624  0.758  h 1.361  1.706  2.021  2.354 2.337 h 

 

�� b ¤ ¥ � X )
 � 1 >  
bcd% 

Panel A. USD 

 SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

e f g  h -0.037 -0.035  -0.035  -0.032  h -0.025  h -0.020  h h -0.022  

i j k  h 0.279 0.270  0.263  0.310  h 0.324  h 0.298  h h 0.256  

l m g  h 0.510 0.379  0.380  0.758  h 0.876  h 0.983  h h 0.949  

l n g  h -1.302 -1.333  -1.202  -0.945  h -0.959  h -1.138  h h -0.927  

Panel B. USD LIBOR 

 SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

e f g  -0.042  -0.031 -0.032  -0.033  -0.032  -0.030  -0.027  -0.026  -0.025  h h h 

i j k  0.590  0.396 0.331  0.289  0.323  0.336  0.336  0.326  0.316  h h h 

l m g  2.698  2.224 1.303  0.692  0.774  0.898  1.146  1.224  1.260  h h h 

l n g  -4.626  -1.804 -1.615  -1.361  -0.980  -0.831  -1.014  -1.170  -1.328  h h h 

Panel C. EUR 

 SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 
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e f g  h -0.010 -0.009  -0.009  -0.009  -0.009  -0.007  -0.005  -0.006  -0.002  -0.005  -0.012  

i j k  h 0.208 0.202  0.222  0.250  0.246  0.263  0.212  0.194  0.180  0.179  0.175  

l m g  h 0.638 0.638  0.453  0.550  0.505  1.299  0.466  0.461  0.365  0.363  0.410  

l n g  h -1.241 -1.093  -1.025  -0.895  -0.711  -0.573  -0.639  -0.719  -0.797  -0.748  -0.737  

Panel D. AUD 

 SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

e f g  h h h -0.016  -0.015  -0.013  -0.011  h -0.009  -0.008  h h 

i j k  h h h 0.273  0.292  0.296  0.276  h 0.261  0.264  h h 

l m g  h h h 0.630  0.600  0.533  0.531  h 0.583  0.650  h h 

l n g  h h h -1.256  -1.031  -0.881  -0.776  h -0.648  -0.746  h h 

Panel E. JPY 

 SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

e f g  h -0.001 -0.001  0.000  -0.002  -0.004  -0.006  -0.008  -0.008  -0.007  -0.014  -0.013  

i j k  h 0.060 0.053  0.063  0.087  0.108  0.128  0.150  0.141  0.155  0.160  0.204  

l m g  h 0.248 0.199  0.215  0.349  0.484  0.526  0.510  0.541  0.482  0.615  0.589  

l n g  h -0.295 -0.242  -0.205  -0.298  -0.330  -0.319  -0.333  -0.333  -0.459  -0.497  -0.710  

Panel F. GBP 

 SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

e f g  h -0.042 -0.040  -0.038  -0.027  -0.019  -0.013  -0.011  -0.008  -0.003  -0.001  -0.003  

i j k  h 0.297 0.287  0.274  0.275  0.257  0.241  0.232  0.216  0.184  0.168  0.161  

l m g  h 0.536 0.540  0.546  0.686  0.622  0.628  0.568  0.469  0.379  0.340  0.371  

l n g  h -1.836 -1.601  -1.105  -0.921  -0.750  -0.677  -0.715  -0.762  -0.598  -0.533  -0.541  

Panel G. SGD 

 SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

e f g  h -0.009 h -0.009  -0.014  h -0.020  -0.021  -0.020  -0.017  -0.015  h 

i j k  h 0.302 h 0.259  0.208  h 0.253  0.248  0.251  0.267  0.261  h 

l m g  h 0.908 h 0.770  0.627  h 0.846  0.858  0.888  0.854  0.834  h 

l n g  h -1.201 h -0.942  -0.703  h -0.742  -0.648  -0.721  -1.037  -0.924  h 

 

(b) ¨ ¥  

�
 � )¨ ¥ � � ¡ ¢ ¬ [ (TWD/USD),­ [ (USD/EUR),¯ ¼ (USD/AUD)

,° � (USD/GBP),� � (JPY/USD),± 0 ² ¼ (SGD/USD) 8 j ³ � (KRW/USD)

u(g C 2 3 � · CMPN Composite(NY) � ó �~ (ê g Å ~ T¨ ¥ 2 3 � C � Ô

, 
 Ô ,� Æ Ô ,O � Ô ,þ / Ô ,þ 7 Ô Å � � Ô (� ì ï � 8 � Æ Ô L � 
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� � � ( p F �ê � � ) 6 �� ¼ v � ¨ ¥ � S � � TM ú = �� ì � l ­ [

(USD/EUR),¯ ¼ (USD/AUD) Å ° � (USD/GBP)u¨ ¥ ¼ k � � �� ~ v � ¨ ¥

� * S � � ¬ [ T� Ô Z ù (�
 � ¤ . � � F � ¼ ~ ¨ ¥ � ¬ ¥ B 

100
1

1
, ×



 −=

−

−

t

tt
tFX FX

FXFX
R . 

�� " �¨ ¥ j k � ¬ ¥ T
 � 1 > � � �¡ ¢ � � � ,Î Ï © ,Ë � � ,

Ë Ý � u 1 > Ü ( 

�� "  ¨ ¥ 2 3 Å � ¬ ¥ T
 � 1 >  

o p  

q r Z  

TWD 

/USD 

EUR 

/ USD 

AUD 

/ USD 

JPY 

/ USD 

GBP 

/ USD 

SGD 

/ USD 

KRW 

/ USD 

R� 2 3 B 

 e f g  32.873  0.890  1.498  113.898  0.593  1.659  1120.475  

 i j k  1.289  0.153  0.271  7.951  0.068  0.124  129.076  

l m g  35.111 1.183  2.060  134.68 0.709  1.846  1469 

 l n g  30.33 0.633  1.043  90.68 0.481  1.356  902.1 

� ¬ ¥ (%)d 
 e f g   0.022  -0.132  -0.027  -0.171   0.129  -0.130   0.107  

 i j k   1.276   2.903   3.714   2.754   2.491   1.408   3.124  

l m g   3.291  10.750  18.655   7.634  10.761   3.510  13.485 

 l n g  -3.822  -9.182  -7.884  -7.209  -5.099  -5.320  -14.258 

 

n � 4 �� ì © l ¤ ¥ ,¤ ¥ � X ,̈ ¥ 8 j ¨ ¥ � ¬ ¥ L � ADF � _� �

�8 	 
 � � � ¤ Ñ Ì u ÷ � Æ | � � � g ¦ é T� ù Ê = (ê � � ð ñ � : C

� _T � � Y Z ) � �� ì T ` a } W J �¤ ¥ Å ¨ ¥ R� 2 3 � � � � ^ > �

ù � � ð ñ �è �½ � ù � � (§ ��¤ ¥ � X Å ¨ ¥ � ¬ ¥ ~ � � J � : C �

_�À Á �
 � � � � � 8 ¤ ¥ � X Å ¨ ¥ � ¬ ¥ �� ( 

 


�� � 
 �  

K 6 x T2 3 ) ` Å � � M � ��
 � g Þ . TU V À ¹ ( > 70 µ�¡ ¢ 7
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µ¨ ¥ � � 8 j 63 µT¤ ¥ � � (} § L g C � � � ý ö Y Z TR S �¦ s @ �

ë Ü Ù g C . / �
 Ñ ê � � X > H ~ M s x = À Y Z � S (dimension) E / � F ú

X > � ^ T � � ( Á § � � � 0 � � X � � (exponentially weighted moving average

�EWMA) X > ß à � x = ò � T � � (À Á ��
 � í � Þ . � � + � � Å À D

� � à � , C ¤ E Y Z � S T � 7 ( 

(M) � � + � � (principal component analysis�PCA) 

� � + � � Ñ Á Â � E � � � � ( æ � � + ) 4 
 ò 2 3 � � T� d � � ª (
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k � � ika �� � + iY l µÚ � � kX T � � (À Á � = 0 ÷ pYYY ,....,, 21 T � ª Å

( � ª �B 

iiiYVar Σaa′=)( , pi ,,2,1 K= . 

kiki YYCov Σaa′=),( , pki ,,2,1, K= . 

g I T� � + æ � pYYY ,....,, 21 � � ª � Ë � a 7 �� j v � � + Æ e Ì � O [ B 

.for0),(and1 s.t.

)(Max

ikCov

Var

kiii
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′

XaXaaa

Xa
a  

� ¼ ~ þ o 
 ia �ð ñ pXXX ,....,, 21 ) ( � ª ã ä Σ : C p 0 Ê � � Å Ê �

� Ü ( ) ( ) ( )pp eee ,,,,,, 2211 λλλ K �k � pλλλ ≥≥≥ L21 (À Á � ia ú Í H æ � Σ)

Ê � � Ü 
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1. pipiiii XeXeXeY +++=′= K2211Xe , pi ,,2,1 K= . 

2. iiiiYVar λ=∑′= ee)( , pi ,,2,1 K= . 

0),( =∑′= kiki YYCov ee , ki ≠ . 

3. ���� pXXX ,....,, 21 � � �� ��	 

∑∑
==

=+++==+++
p

i
ip

p

i
ipp YVarXVar

1
21

1
2211 )()( λλλσσσ KK . 


 � � 
 � � � � �� �� � � � � ��	 
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+++ K21

, pk ,,2,1 K= . 
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(|) [ }� � (factor analysis"FA) 
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 , - [ }� P � �
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factors) mFFF ,....,, 21 ' ¦ § ¨ � © i � ª « [ }(unique factors) pεεε ,,, 21 K � 4
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� 6 7 "\ ï Ù � � � � � �m � � � ¬ ­ ; < � � 23 é � � 4 ; < [ } � �

 "ï D � � � � � ; < Z ! E �ò ó 2 F � "N O � < � = � > < k l < K å

% ± � G ¤ ¡ H( I s J K � s J L ) & + ÷ t � O ' "[ G é � � O [ } � � BC

�á â ã ä M N ¼ (µ )2 

s J K  > < k l < å% ± K G ¤ ¡ H 

 TWD 

/USD 

EUR 

/ USD 

AUD 

/ USD 

JPY 

/ USD 

GBP 

/ USD 

SGD 

/ USD 

KRW 

/ USD 

� � �  0.022 -0.132 -0.027 -0.171 0.129 -0.130 0.107 

t � � �  0.184 -0.496 -0.081 -0.679 0.564 -1.006 0.372 

 

s J L  � < � = å% ± � G ¤ ¡ H 

USD SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

� � �  � -0.037 -0.035 -0.035 -0.032 � -0.025 � -0.020 � � -0.022 

t � � �  � -1.436 -1.420 -1.444 -1.138 � -0.858 � -0.750 � � -0.924 

USD 
LIBOR 

SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

� � �  -0.042 -0.031 -0.032 -0.033 -0.032 -0.030 -0.027 -0.026 -0.025 � � � 

t � � �  -0.777 -0.857 -1.069 -1.232 -1.065 -0.963 -0.873 -0.867 -0.873 � � � 
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EUR SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

� � �  � -0.010 -0.009 -0.009 -0.009 -0.009 -0.007 -0.005 -0.006 -0.002 -0.005 -0.012 

t � � �  � -0.536 -0.497 -0.452 -0.402 -0.390 -0.296 -0.282 -0.322 -0.096 -0.281 -0.770 

AUD SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

� � �  � � � -0.016 -0.015 -0.013  -0.011  � -0.009  -0.008  � � 

t � � �  � � � -0.628 -0.570 -0.467  -0.430  � -0.365  -0.348  � � 

JPY SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

� � �  � -0.001  -0.001 0.000 -0.002 -0.004  -0.006  -0.008  -0.008  -0.007  -0.014  -0.013  

t � � �  � -0.135  -0.114 -0.060 -0.291 -0.378  -0.500  -0.608  -0.597  -0.511  -0.922  -0.677  

GBP SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

� � �  � -0.042  -0.040 -0.038 -0.027 -0.019  -0.013  -0.011  -0.008  -0.003  -0.001  -0.003  

t � � �  � -1.546  -1.538 -1.526 -1.055 -0.816  -0.607  -0.495  -0.404  -0.199  -0.091  -0.218  

SGD SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

� � �  � -0.009  � -0.009 -0.014 � -0.020  -0.021  -0.020  -0.017  -0.015  � 

t � � �  � -0.328  � -0.383 -0.712 � -0.850  -0.907  -0.877  -0.682  -0.624  � 
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* > < k l < �� < � = L U ; < [ } � � Ú " m � « Ø ± Ü O 1� ! � "

É Ê � � � ��n � 4 [ } � 13�2s 8�G 13�n [ } � � � � ��� � �

� � � E2N s�+ Ì "G  13��n [ } � � ê�� � % 90%2 

s J n  B C 1K[ } � � ¡ H  

� � 1 Eigenvalue Difference Proportion Cumulative 

1 28.834  20.800  0.412  0.412  

2 8.034  2.474  0.115  0.527  

3 5.561  0.891  0.079  0.606  

4 4.669  1.754  0.067  0.673  

5 2.915  0.210  0.042  0.715  

6 2.705  0.440  0.039  0.753  

7 2.265  0.535  0.032  0.786  

8 1.730  0.270  0.025  0.810  

9 1.461  0.084  0.021  0.831  

10 1.376  0.131  0.020  0.851  

11 1.246  0.193  0.018  0.869  

12 1.053  0.009  0.015  0.884  

13 1.044  0.156  0.015  0.899  

14 0.888  0.073  0.013  0.911  

15 0.815  0.129  0.012  0.923  

 

�������� 2���� 

* > < k l < �� < � = � � ; < Î Ï Ú "+ 6- ? 7T > < k l < � ��

� ?ê 2��n [ } "�� � ê > < � ��� � % 68%¯�M"63T� < � = �

��� � ?ê 11��n [ } "%� � ê 91%�� < �� � 2 

s J �  B C 2K[ } � � ¡ H  

�������� 2_ � �� �� �� �  Eigenvalue Difference Proportion Cumulative 

1 3.724  2.693  0.532  0.532  

2 1.031  0.216  0.147  0.679  

3 0.814  0.283  0.116  0.796  

4 0.532  0.173  0.076  0.872  

5 0.359  0.051  0.051  0.923  
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6 0.308  0.076  0.044  0.967  

7 0.232   0.033  1.000  

�������� 2_ � �� �� �� �  Eigenvalue Difference Proportion Cumulative 

1 28.633  20.767  0.455  0.455  

2 7.866  2.626  0.125  0.579  

3 5.240  1.692  0.083  0.663  

4 3.548  0.771  0.056  0.719  

5 2.778  0.447  0.044  0.763  

6 2.331  0.658  0.037  0.800  

7 1.672  0.183  0.027  0.827  

8 1.490  0.178  0.024  0.850  

9 1.312  0.109  0.021  0.871  

10 1.203  0.107  0.019  0.890  

11 1.097  0.115  0.017  0.908  

12 0.982  0.216  0.016  0.923  

13 0.766  0.129  0.012  0.935  

14 0.636  0.209  0.010  0.945  

15 0.428  0.018  0.007  0.952  

 

�������� 3���� 

� É Ê * � < � = � � ] � �a Ð ^ _ � b c ^ _ � < �� Î Ï Ú 6?"38

Ta Ð ^ _ � < � = � ? 6��n [ } "
 25T b c ^ _ � < � = �� � ?ê 5

��n [ } " * � � � � ê% 90%� 89%��� � 2 

s J o  B C 3K[ } � � ¡ H  

�������� 3_ 

� � � 	 � �� � � 	 � �� � � 	 � �� � � 	 � �  
Eigenvalue Difference Proportion Cumulative 

1 21.293  15.494  0.560  0.560  

2 5.798  3.123  0.153  0.713  

3 2.675  0.816  0.070  0.783  

4 1.858  0.315  0.049  0.832  

5 1.543  0.485  0.041  0.873  

6 1.058  0.123  0.028  0.901  

7 0.934  0.233  0.025  0.925  

8 0.701  0.226  0.019  0.944  
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9 0.475  0.130  0.013  0.956  

10 0.345  0.114  0.009  0.965  

�������� 3_ 


 � � 	 � �
 � � 	 � �
 � � 	 � �
 � � 	 � �  
Eigenvalue Difference Proportion Cumulative 

1 10.483  5.354  0.419  0.419  

2 5.129  2.326  0.205  0.625  

3 2.803  0.622  0.112  0.737  

4 2.181  0.660  0.087  0.824  

5 1.522  0.619  0.061  0.885  

6 0.903  0.378  0.036  0.921  

7 0.525  0.173  0.021  0.942  

8 0.352  0.090  0.014  0.956  

9 0.262  0.063  0.011  0.966  

10 0.199  0.059  0.008  0.974  

 

(R) [ } � �K¡ ¢ S � E G ¤  

�í � Î Ï ¡ H P p � 4 ¡ ¢ S � E "é � � 1 � B C 1 q B C 3� r L�

[ } � �; < CUSUM G ¤ 2¥ £ G ¤ B C �§ � � s �L M N ¼ a"* �� [

} � � tf � G M N ¼ $ ¸ ¹ Ú "H + � G ¸ ¹ B C ; ¡ ¢ S � E � G ¤ 	 

tt af ε+= . 

` �"Î Ï ± â H . sG [ } � ��Î Ï ° � ± 2': ��� [ } � �K

CUSUM G ¤ ¡ H t ® 2N t�+ Ì "8 ��[ } � � * u i ¡ ¢ S � E �67
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t 1 CUSUM G ¤ ¡ H Kt8  
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(K) ( ° å % ± �B C £ ¤  

é � � ' AR(1) � Æ ( ° å % ± B C ' v w � < � �� ( ° < �2¥ £ B C

£ ¤ f : 	 

( ) tttt rrrr εγ +−=−
−− 11  

` �" 1−tr 
 tr � � � 1−t 
 t ° �0 1 � < � �¯ r�� < � ( ° å % ± ¯γ

�Î Ï x �". st �  L° �� < � � ± � ( ° å % ± �° � ± 67 y z ) "

� � ° � < � = �¶ · � E2 

4 � � �Ù � ( "N O 1999 ) 1 { q 2008 ) 12 { � 10 ) � � ° Q | } 5

~"[ G É Ê � ( Z ^ � < �� � ° Q "� � ' � 	 R� { ° (1989/3 q 2008/12)


� 	 LIBOR R� { ° (1997/4 q 2008/12)
� 	 R� { ° (1994/12 q 2008/12)


� 
 L) ° (1994/12 q 2008/12)
� � R� { ° (1989/4 q 2008/12)
� � R�

{ ° (1994/12q 2008/12)'¦ � À � 
 R� { ° (1994/12q 2008/12) � � < �Â �

Æ � Ü 
 � K� < AR(1) B C 2N O � � Ó � � � � "3 Z ^ �� < � � ° Q à

5 L� 2s 11� r�γ �Î Ï ¡ H "É Ê + 6- ? � ê � � R� { ° KM" Z ^

� < AR(1) B C K γ̂ & �´ ± "÷ ® �  ° � < y z å % ± ) ": ° * ï � - � .

� � � 2 

s J �  � < ( ° å % AR(1) B C K x �Î Ï ¡ H  

� < � � r  γ̂  

� 	 R� { °  4.2611 -0.0125 

� 	 LIBOR R� { °  4.1310 -0.0151 

� 	 R� { °  3.5871 -0.0272 

� 
 L) °  5.7391 -0.0514 

� � R� { °  1.5979 -0.0067 

� � R� { °  5.1950 0.0175 

� À � 
 R� { °  1.6296 -0.1446 

 

��� � � �  
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(L) 0 1 � � x � B � B C  
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2 .    ( )Ψ,0~ Nε ,  w h e r e  
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� ��   / 0 1 � γ  

IR USD JPY EUR AUD GBP SGD USD-LIB 

 0.01 0.01 0.03 0.05 0 0.14 0.02 

 

� �� � 2 3 4& 5 6 r  

 SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

USD LIBOR 4.13 5.43 5.25 5.25 5.45 5.74 6.13 6.35 6.55 - - - 

USD - 4.26 4.45 4.55 4.96 - 5.76 - 6.47 - - 7.01 

EUR - 3.59 3.64 3.59 3.61 3.79 4.23 4.65 4.86 5.75 5.78 5.41 

AUD - - - 5.74 5.82 6.15 6.47 - 6.99 7.02 - - 

JPY - 1.60 1.63 1.73 1.77 1.86 2.08 2.19 2.59 2.99 3.16 3.19 

GBP - 5.19 5.19 5.26 6.31 6.91 7.31 7.67 7.87 8.64 8.83 8.41 

SGD - 1.63 - 1.83 1.98 - 2.54 2.80 3.18 3.55 3.75 - 

 

��� � 7 8 9  

FX TWD EUR AUD JPY GBP SGD KRW      

 1.271 2.893 3.698 2.748 2.483 1.408 3.113      

IR SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

USD LIBOR 0.589 0.396 0.331 0.29 0.324 0.336 0.335 0.326 0.316 - - - 

USD - 0.281 0.272 0.264 0.311 - 0.323 - 0.297 - - 0.256 

EUR - 0.207 0.202 0.221 0.25 0.245 0.262 0.211 0.193 0.179 0.179 0.175 

AUD - - - 0.272 0.291 0.295 0.275 - 0.26 0.263 - - 

JPY - 0.06 0.053 0.062 0.087 0.108 0.128 0.15 0.141 0.154 0.16 0.204 

GBP - 0.299 0.289 0.275 0.275 0.257 0.241 0.231 0.215 0.183 0.167 0.161 

SGD - 0.301 - 0.258 0.208 - 0.253 0.248 0.251 0.267 0.26 - 

 

��� 
 � � �� L:Ψ  

 F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 Ψ  

TWD -0.04 -0.10 -0.07 0.08 -0.04 0.73 -0.07 0.11 0.07 -0.02 0.09 -0.03 0.01 0.422 

EUR 0.12 0.21 0.12 0.00 -0.03 0.81 -0.07 -0.06 0.13 0.04 -0.02 0.00 0.12 0.223 

AUD 0.03 -0.02 0.05 0.08 -0.13 0.78 -0.04 -0.04 -0.30 -0.06 0.06 -0.18 0.05 0.23 

JPY 0.15 0.26 0.03 -0.11 0.01 0.41 0.12 0.05 0.28 0.18 0.24 -0.12 -0.21 0.484 

GBP -0.17 0.22 0.04 0.05 -0.13 0.63 0.04 -0.25 0.00 -0.36 0.01 -0.06 0.31 0.216 
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SGD 0.10 0.10 -0.01 0.00 0.02 0.84 -0.05 0.02 -0.05 0.00 0.04 0.09 -0.20 0.219 

KRW 0.13 -0.15 -0.07 0.14 0.06 0.72 -0.10 0.02 -0.23 -0.20 -0.04 0.17 -0.09 0.278 

USD.LIB.SPT -0.12 0.03 0.00 -0.01 0.32 -0.08 0.16 0.80 0.07 -0.13 0.21 0.05 -0.12 0.126 

USD.LIB.3M 0.07 0.14 0.03 0.10 0.21 0.01 0.02 0.89 -0.02 0.05 0.19 -0.05 0.00 0.091 

USD.LIB.6M 0.07 0.33 0.06 0.09 0.20 0.05 0.09 0.85 0.03 0.13 0.20 0.01 0.04 0.036 

USD.LIB.1Y 0.22 0.54 0.11 0.09 0.14 0.10 0.11 0.63 0.07 0.22 0.12 0.07 0.12 0.11 

USD.LIB.2Y 0.39 0.74 0.09 0.18 0.09 0.06 0.17 0.33 0.15 0.12 0.17 0.14 0.03 0.039 

USD.LIB.3Y 0.46 0.76 0.09 0.21 0.05 0.07 0.16 0.22 0.14 0.09 0.15 0.10 -0.03 0.028 

USD.LIB.5Y 0.52 0.76 0.08 0.23 0.03 0.10 0.15 0.10 0.12 0.08 0.10 0.01 -0.09 0.021 

USD.LIB.7Y 0.57 0.72 0.08 0.22 0.00 0.11 0.13 0.05 0.11 0.08 0.08 -0.05 -0.12 0.03 

USD.LIB.10Y 0.61 0.67 0.07 0.20 -0.04 0.08 0.12 0.02 0.10 0.07 0.07 -0.12 -0.15 0.055 

USD.3M -0.13 0.43 0.13 0.07 0.08 -0.13 0.18 0.33 0.22 0.45 0.11 -0.05 0.38 0.204 

USD.6M -0.02 0.53 0.13 0.10 0.07 -0.09 0.23 0.46 0.22 0.35 0.13 -0.01 0.35 0.111 

USD.1Y 0.14 0.66 0.12 0.12 0.11 0.00 0.21 0.39 0.22 0.33 0.08 0.07 0.26 0.076 

USD.2Y 0.32 0.79 0.09 0.15 0.02 0.01 0.19 0.17 0.23 0.17 0.08 0.10 0.16 0.064 

USD.5Y 0.51 0.77 0.10 0.19 -0.04 0.04 0.13 0.05 0.19 0.08 0.03 0.01 0.01 0.043 

USD.10Y 0.66 0.64 0.10 0.19 -0.04 0.08 0.06 -0.01 0.15 0.05 0.00 -0.13 -0.13 0.048 

USD.30Y 0.73 0.31 0.09 0.14 0.05 0.01 0.02 -0.05 0.07 0.08 0.00 -0.29 -0.30 0.158 

EUR.3M -0.05 0.12 0.06 0.04 0.15 -0.10 0.76 -0.06 0.08 0.43 0.03 0.02 -0.09 0.169 

EUR.6M 0.05 0.18 0.05 0.13 0.16 -0.11 0.78 0.25 0.20 0.29 0.07 -0.05 -0.05 0.106 

EUR.1Y 0.26 0.33 0.10 0.17 0.11 -0.15 0.75 0.21 0.21 0.21 0.06 0.05 0.09 0.045 

EUR.2Y 0.43 0.42 0.15 0.21 0.13 -0.07 0.62 0.14 0.25 0.07 0.02 0.13 0.13 0.044 

EUR.3Y 0.53 0.42 0.14 0.25 0.09 -0.07 0.56 0.11 0.23 0.05 0.02 0.08 0.16 0.041 

EUR.5Y 0.59 0.36 0.26 0.17 0.12 -0.04 0.44 0.08 0.22 -0.08 0.05 -0.01 0.17 0.122 

EUR.7Y 0.75 0.36 0.12 0.23 0.05 -0.02 0.35 0.06 0.16 0.01 0.05 -0.02 0.19 0.044 

EUR.10Y 0.85 0.27 0.10 0.21 0.02 0.00 0.22 0.03 0.12 0.06 0.05 -0.09 0.17 0.04 

EUR.15Y 0.90 0.14 0.07 0.21 -0.04 -0.01 0.12 0.03 0.05 0.02 0.06 -0.20 0.15 0.032 

EUR.20Y 0.90 0.03 0.06 0.14 -0.05 0.01 0.02 0.05 0.06 0.02 0.05 -0.26 0.16 0.067 

EUR.30Y 0.88 0.03 0.06 0.11 0.00 -0.08 0.04 0.11 0.06 0.03 0.07 -0.29 0.07 0.09 

AUD.1Y 0.31 0.22 0.04 0.19 0.08 -0.26 0.24 0.08 0.68 0.32 0.07 0.02 0.06 0.116 

AUD.2Y 0.39 0.28 0.12 0.21 0.06 -0.11 0.24 0.09 0.74 0.21 0.03 0.06 0.04 0.037 

AUD.3Y 0.44 0.31 0.14 0.21 0.03 -0.05 0.21 0.05 0.74 0.14 0.04 0.05 0.05 0.026 

AUD.5Y 0.55 0.33 0.16 0.19 0.01 -0.02 0.20 0.03 0.68 0.08 0.01 0.02 0.01 0.021 

AUD.10Y 0.70 0.32 0.15 0.14 0.00 0.02 0.14 0.00 0.52 -0.01 -0.03 0.01 -0.08 0.069 

AUD.15Y 0.72 0.32 0.16 0.14 -0.01 0.06 0.12 -0.01 0.48 0.00 -0.05 -0.01 -0.10 0.081 

JPY.3M -0.08 -0.07 0.10 -0.02 0.83 0.07 0.16 0.21 0.05 0.11 -0.07 0.03 -0.15 0.175 

JPY.6M -0.01 -0.03 0.14 0.04 0.89 -0.05 0.10 0.21 0.03 0.14 -0.04 0.00 -0.14 0.095 
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JPY.1Y 0.03 0.04 0.25 0.05 0.90 -0.09 0.05 0.18 0.01 0.02 0.02 0.01 0.06 0.072 

JPY.2Y -0.01 0.10 0.42 0.05 0.84 -0.08 0.06 0.07 -0.01 0.00 0.09 -0.01 0.16 0.069 

JPY.3Y 0.00 0.13 0.57 0.02 0.73 -0.07 0.04 0.07 0.02 -0.06 0.13 0.03 0.16 0.071 

JPY.5Y 0.04 0.16 0.75 0.10 0.51 -0.08 0.03 0.00 0.06 -0.03 0.12 0.02 0.24 0.059 

JPY.7Y 0.08 0.13 0.81 0.16 0.35 -0.10 0.00 0.02 0.10 -0.03 0.11 -0.02 0.24 0.081 

JPY.10Y 0.15 0.12 0.89 0.18 0.22 0.01 0.02 -0.03 0.08 0.01 0.07 -0.04 0.14 0.063 

JPY.15Y 0.17 0.11 0.91 0.13 0.19 0.07 0.01 0.04 0.09 0.01 0.01 0.03 -0.01 0.069 

JPY.20Y 0.15 0.01 0.90 0.12 0.14 0.04 0.10 0.05 0.04 -0.01 0.02 -0.04 -0.16 0.083 

JPY.30Y 0.14 -0.01 0.85 0.08 0.00 0.06 0.15 0.10 0.01 0.07 -0.05 0.10 -0.27 0.124 

GBP.3M 0.19 0.14 -0.04 0.12 0.05 -0.10 0.23 0.05 0.08 0.86 0.08 -0.05 0.02 0.112 

GBP.6M 0.27 0.22 -0.04 0.11 0.06 -0.11 0.26 0.04 0.16 0.82 0.10 0.07 -0.01 0.068 

GBP.1Y 0.40 0.26 0.04 0.09 0.16 -0.12 0.31 0.10 0.25 0.61 0.06 0.30 -0.07 0.084 

GBP.2Y 0.55 0.34 0.10 0.14 0.16 -0.11 0.24 0.08 0.25 0.34 0.07 0.44 -0.01 0.085 

GBP.3Y 0.63 0.35 0.13 0.18 0.11 -0.08 0.21 0.05 0.24 0.27 0.07 0.42 0.03 0.061 

GBP.5Y 0.75 0.31 0.14 0.18 0.06 -0.04 0.14 0.05 0.19 0.23 0.04 0.37 0.03 0.039 

GBP.7Y 0.82 0.27 0.13 0.17 0.02 0.01 0.06 0.01 0.15 0.22 0.04 0.31 0.03 0.037 

GBP.10Y 0.88 0.20 0.11 0.15 0.00 0.06 0.01 0.00 0.10 0.19 0.02 0.24 -0.04 0.046 

GBP.15Y 0.89 0.15 0.08 0.13 -0.02 0.13 -0.02 -0.02 0.04 0.11 0.02 0.24 -0.08 0.066 

GBP.20Y 0.88 0.08 0.02 0.09 -0.03 0.16 -0.08 -0.03 0.00 0.06 0.01 0.19 -0.12 0.121 

GBP.30Y 0.83 0.01 -0.04 0.00 -0.06 0.09 -0.12 0.03 0.05 0.02 0.07 0.12 -0.16 0.237 

SGD.3M 0.06 0.03 0.03 0.12 0.03 0.03 -0.04 0.24 -0.01 0.06 0.88 0.06 -0.04 0.132 

SGD.1Y 0.06 0.11 0.07 0.16 0.01 0.09 0.07 0.20 0.00 0.07 0.89 -0.01 0.01 0.1 

SGD.2Y 0.12 0.27 0.12 0.37 0.03 0.12 0.11 0.15 0.09 0.09 0.74 -0.04 0.11 0.13 

SGD.5Y 0.25 0.27 0.16 0.74 0.07 0.07 0.15 0.14 0.15 0.04 0.33 0.01 0.08 0.112 

SGD.7Y 0.30 0.28 0.21 0.77 0.07 0.09 0.13 0.12 0.14 0.08 0.23 0.04 0.02 0.074 

SGD.10Y 0.32 0.22 0.20 0.82 0.07 0.05 0.09 0.08 0.14 0.11 0.18 0.02 -0.02 0.049 

SGD.15Y 0.35 0.14 0.15 0.86 0.00 0.07 0.08 0.02 0.09 0.08 0.06 0.01 0.00 0.072 

SGD.20Y 0.34 0.13 0.15 0.87 0.02 0.08 0.08 -0.01 0.08 0.07 0.05 0.02 -0.01 0.06 

 

� �� �  FX� L:Ψ  

 F1 F2 Ψ  

TWD 0.55 0.50 0.454 

EUR 0.80 0.25 0.303 

AUD 0.86 0.09 0.252 

JPY 0.00 0.92 0.155 

GBP 0.80 -0.07 0.364 
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SGD 0.68 0.54 0.253 

KRW 0.67 0.29 0.464 

 

� �� ;  IR� L:Ψ  

 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 Ψ  

USD.LIB.SPT -0.12 0.02 0.00 -0.01 0.33 -0.08 0.08 0.82 0.15 0.18 -0.07 0.13 

USD.LIB.3M 0.07 0.15 0.03 0.10 0.20 0.05 -0.02 0.90 0.03 0.19 0.02 0.081 

USD.LIB.6M 0.06 0.35 0.06 0.09 0.19 0.14 0.03 0.85 0.07 0.20 0.03 0.032 

USD.LIB.1Y 0.20 0.58 0.12 0.10 0.13 0.25 0.07 0.62 0.04 0.12 0.05 0.117 

USD.LIB.2Y 0.37 0.75 0.10 0.19 0.09 0.19 0.17 0.31 0.11 0.16 -0.03 0.043 

USD.LIB.3Y 0.45 0.77 0.09 0.22 0.06 0.15 0.16 0.20 0.11 0.15 -0.05 0.031 

USD.LIB.5Y 0.52 0.76 0.07 0.24 0.03 0.09 0.13 0.08 0.13 0.11 -0.08 0.026 

USD.LIB.7Y 0.57 0.72 0.07 0.23 0.00 0.06 0.11 0.03 0.13 0.10 -0.08 0.046 

USD.LIB.10Y 0.61 0.66 0.06 0.21 -0.04 0.03 0.10 0.00 0.15 0.09 -0.06 0.087 

USD.3M -0.19 0.46 0.13 0.04 0.08 0.46 0.22 0.29 0.16 0.13 0.30 0.243 

USD.6M -0.07 0.57 0.14 0.08 0.07 0.39 0.23 0.43 0.19 0.15 0.27 0.131 

USD.1Y 0.10 0.70 0.12 0.10 0.10 0.38 0.24 0.35 0.15 0.10 0.15 0.083 

USD.2Y 0.29 0.80 0.10 0.15 0.02 0.25 0.26 0.15 0.12 0.07 0.09 0.065 

USD.5Y 0.50 0.77 0.10 0.20 -0.04 0.11 0.20 0.03 0.11 0.03 0.01 0.048 

USD.10Y 0.66 0.64 0.08 0.19 -0.04 0.01 0.16 -0.03 0.09 0.03 -0.04 0.084 

USD.30Y 0.74 0.28 0.06 0.13 0.04 -0.04 0.07 -0.08 0.14 0.04 -0.09 0.304 

EUR.3M -0.06 0.14 0.06 0.02 0.16 0.44 0.11 -0.08 0.77 0.05 -0.11 0.14 

EUR.6M 0.03 0.19 0.04 0.12 0.17 0.31 0.23 0.25 0.77 0.07 0.00 0.104 

EUR.1Y 0.23 0.34 0.10 0.17 0.12 0.32 0.27 0.22 0.69 0.03 0.10 0.064 

EUR.2Y 0.40 0.44 0.16 0.22 0.13 0.21 0.31 0.15 0.53 -0.02 0.11 0.097 

EUR.3Y 0.50 0.44 0.15 0.26 0.09 0.18 0.29 0.12 0.47 -0.02 0.17 0.078 

EUR.5Y 0.57 0.38 0.27 0.20 0.12 0.02 0.27 0.09 0.38 0.01 0.22 0.141 

EUR.7Y 0.72 0.38 0.13 0.24 0.05 0.10 0.21 0.06 0.29 0.03 0.24 0.054 

EUR.10Y 0.82 0.29 0.11 0.22 0.01 0.10 0.17 0.02 0.19 0.04 0.25 0.039 

EUR.15Y 0.88 0.16 0.07 0.21 -0.05 0.02 0.09 0.02 0.13 0.06 0.28 0.04 

EUR.20Y 0.88 0.04 0.06 0.15 -0.07 0.00 0.08 0.05 0.06 0.05 0.32 0.084 

EUR.30Y 0.87 0.03 0.05 0.11 -0.01 -0.01 0.08 0.10 0.10 0.08 0.26 0.131 

AUD.1Y 0.26 0.19 0.03 0.17 0.08 0.38 0.71 0.08 0.23 0.06 0.08 0.14 

AUD.2Y 0.35 0.27 0.11 0.19 0.06 0.26 0.78 0.08 0.20 0.03 0.02 0.033 

AUD.3Y 0.40 0.32 0.14 0.20 0.03 0.18 0.77 0.04 0.17 0.05 0.02 0.023 

AUD.5Y 0.51 0.34 0.16 0.18 0.01 0.11 0.71 0.02 0.17 0.02 0.01 0.02 
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AUD.10Y 0.68 0.34 0.15 0.13 0.00 0.00 0.55 -0.02 0.12 -0.01 -0.05 0.067 

AUD.15Y 0.70 0.33 0.15 0.13 -0.01 -0.01 0.51 -0.03 0.11 -0.02 -0.07 0.081 

JPY.3M -0.07 -0.04 0.10 -0.02 0.83 0.07 0.03 0.19 0.17 -0.04 -0.18 0.19 

JPY.6M -0.01 -0.02 0.14 0.03 0.89 0.11 0.03 0.19 0.13 0.00 -0.13 0.103 

JPY.1Y 0.02 0.05 0.26 0.04 0.90 0.05 0.03 0.18 0.04 0.02 0.07 0.075 

JPY.2Y -0.02 0.09 0.42 0.06 0.83 0.05 0.01 0.09 0.03 0.06 0.19 0.07 

JPY.3Y -0.01 0.12 0.58 0.03 0.72 0.01 0.03 0.09 -0.01 0.08 0.19 0.077 

JPY.5Y 0.02 0.15 0.76 0.11 0.50 0.05 0.09 0.02 -0.02 0.07 0.25 0.058 

JPY.7Y 0.06 0.12 0.82 0.17 0.34 0.03 0.13 0.04 -0.04 0.07 0.27 0.076 

JPY.10Y 0.13 0.13 0.89 0.18 0.21 0.03 0.09 -0.03 0.00 0.07 0.14 0.062 

JPY.15Y 0.17 0.13 0.91 0.13 0.18 0.01 0.10 0.03 0.00 0.02 -0.04 0.071 

JPY.20Y 0.16 0.01 0.89 0.12 0.14 -0.05 0.03 0.04 0.14 0.05 -0.16 0.089 

JPY.30Y 0.15 0.00 0.85 0.08 0.01 0.05 0.00 0.09 0.17 -0.02 -0.33 0.11 

GBP.3M 0.16 0.12 -0.05 0.13 0.03 0.82 0.05 0.05 0.24 0.07 0.07 0.191 

GBP.6M 0.24 0.20 -0.05 0.11 0.05 0.83 0.15 0.03 0.25 0.10 0.01 0.109 

GBP.1Y 0.38 0.24 0.04 0.08 0.17 0.71 0.29 0.10 0.25 0.04 -0.14 0.084 

GBP.2Y 0.52 0.33 0.11 0.14 0.17 0.52 0.32 0.08 0.13 0.04 -0.14 0.144 

GBP.3Y 0.60 0.35 0.14 0.17 0.13 0.45 0.32 0.05 0.10 0.03 -0.10 0.127 

GBP.5Y 0.72 0.31 0.15 0.18 0.07 0.39 0.26 0.05 0.04 0.01 -0.08 0.093 

GBP.7Y 0.79 0.28 0.14 0.18 0.02 0.35 0.21 0.01 -0.03 0.02 -0.08 0.067 

GBP.10Y 0.87 0.21 0.12 0.16 0.00 0.27 0.14 0.00 -0.05 0.02 -0.11 0.057 

GBP.15Y 0.89 0.16 0.09 0.14 -0.02 0.18 0.07 -0.02 -0.08 0.02 -0.18 0.075 

GBP.20Y 0.89 0.09 0.03 0.11 -0.03 0.11 0.02 -0.02 -0.11 0.01 -0.20 0.12 

GBP.30Y 0.85 -0.01 -0.04 0.03 -0.05 0.05 0.04 0.06 -0.13 0.05 -0.19 0.211 

SGD.3M 0.07 0.03 0.04 0.10 0.04 0.08 0.00 0.23 -0.03 0.90 -0.05 0.116 

SGD.1Y 0.06 0.13 0.07 0.16 0.01 0.07 0.01 0.19 0.07 0.91 0.02 0.082 

SGD.2Y 0.11 0.29 0.12 0.38 0.03 0.09 0.09 0.14 0.08 0.75 0.10 0.13 

SGD.5Y 0.22 0.28 0.16 0.74 0.07 0.08 0.18 0.14 0.10 0.32 0.09 0.112 

SGD.7Y 0.28 0.28 0.21 0.79 0.06 0.12 0.15 0.13 0.09 0.22 0.01 0.068 

SGD.10Y 0.31 0.22 0.19 0.84 0.06 0.13 0.15 0.09 0.07 0.17 0.00 0.042 

SGD.15Y 0.34 0.15 0.15 0.86 -0.01 0.09 0.10 0.02 0.07 0.06 0.00 0.071 

SGD.20Y 0.33 0.13 0.15 0.87 0.02 0.08 0.10 -0.02 0.07 0.06 -0.02 0.063 

 

��� <  

 F1 F2 

F3 0.014 0.208 
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F4 0.118 0.181 

F5 0.041 -0.025 

F6 0.154 0.011 

F7 -0.12 0.029 

F8 -0.313 0.108 

F9 -0.253 0.078 

F10 -0.095 0.134 

F11 -0.168 0.028 

F12 0.051 0.163 

F13 -0.126 -0.194 

 

��� �  = > ? @ � L:Ψ  

 F3 F4 F5 F6 F7 F8 Ψ  

USD.LIB.SPT -0.14 -0.03 0.20 0.90 -0.09 0.06 0.127 

USD.LIB.3M 0.09 0.13 0.04 0.95 0.08 -0.01 0.075 

USD.LIB.6M 0.05 0.33 0.10 0.90 0.16 0.03 0.03 

USD.LIB.1Y 0.15 0.57 0.13 0.66 0.24 0.11 0.127 

USD.LIB.2Y 0.28 0.79 0.23 0.36 0.15 0.23 0.043 

USD.LIB.3Y 0.37 0.81 0.21 0.25 0.12 0.23 0.039 

USD.LIB.5Y 0.45 0.81 0.19 0.12 0.09 0.19 0.049 

USD.LIB.7Y 0.51 0.78 0.16 0.06 0.09 0.15 0.069 

USD.LIB.10Y 0.57 0.73 0.15 0.02 0.09 0.10 0.106 

USD.3M -0.15 0.48 0.28 0.32 0.53 -0.18 0.256 

USD.6M -0.06 0.58 0.32 0.46 0.43 -0.12 0.152 

USD.1Y 0.06 0.72 0.29 0.39 0.39 0.04 0.092 

USD.2Y 0.21 0.84 0.27 0.18 0.22 0.16 0.076 

USD.5Y 0.43 0.82 0.21 0.04 0.11 0.17 0.055 

USD.10Y 0.62 0.71 0.11 -0.02 0.07 0.12 0.089 

USD.30Y 0.75 0.35 0.06 -0.06 0.10 0.03 0.301 

EUR.3M -0.11 0.08 0.72 -0.05 0.46 0.06 0.253 

EUR.6M 0.02 0.15 0.79 0.27 0.34 0.02 0.164 

EUR.1Y 0.19 0.33 0.81 0.23 0.28 0.10 0.059 

EUR.2Y 0.33 0.47 0.73 0.16 0.12 0.21 0.048 

EUR.3Y 0.45 0.49 0.68 0.13 0.10 0.18 0.047 

EUR.5Y 0.54 0.44 0.59 0.12 -0.05 0.11 0.143 

EUR.7Y 0.70 0.45 0.47 0.08 0.05 0.14 0.059 
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EUR.10Y 0.82 0.38 0.32 0.03 0.10 0.09 0.053 

EUR.15Y 0.92 0.25 0.20 0.02 0.06 0.01 0.045 

EUR.20Y 0.94 0.13 0.11 0.04 0.06 -0.05 0.079 

EUR.30Y 0.92 0.12 0.12 0.11 0.08 -0.05 0.097 

GBP.3M 0.17 0.11 0.21 0.07 0.88 0.10 0.119 

GBP.6M 0.20 0.20 0.28 0.05 0.85 0.23 0.072 

GBP.1Y 0.26 0.25 0.39 0.13 0.62 0.49 0.082 

GBP.2Y 0.36 0.37 0.38 0.12 0.34 0.61 0.086 

GBP.3Y 0.46 0.41 0.35 0.08 0.27 0.59 0.072 

GBP.5Y 0.59 0.39 0.27 0.07 0.22 0.56 0.059 

GBP.7Y 0.68 0.37 0.16 0.01 0.21 0.52 0.06 

GBP.10Y 0.77 0.30 0.08 0.00 0.16 0.48 0.057 

GBP.15Y 0.78 0.25 0.00 -0.03 0.08 0.49 0.078 

GBP.20Y 0.79 0.17 -0.09 -0.04 0.03 0.45 0.131 

GBP.30Y 0.77 0.06 -0.13 0.03 0.00 0.40 0.227 

 

��� �  A B � L:Ψ  

 F9 F10 F11 F12 F13 Ψ  

AUD.1Y 0.84 0.00 0.17 0.16 0.12 0.226 

AUD.2Y 0.93 0.10 0.21 0.11 0.09 0.062 

AUD.3Y 0.94 0.14 0.23 0.06 0.09 0.032 

AUD.5Y 0.95 0.17 0.24 0.01 0.06 0.016 

AUD.10Y 0.88 0.19 0.24 -0.05 -0.01 0.129 

AUD.15Y 0.86 0.20 0.25 -0.07 -0.03 0.158 

JPY.3M 0.02 0.08 -0.02 0.87 -0.03 0.234 

JPY.6M 0.06 0.12 0.04 0.93 0.00 0.123 

JPY.1Y 0.05 0.26 0.05 0.92 0.05 0.073 

JPY.2Y 0.02 0.44 0.07 0.83 0.09 0.101 

JPY.3Y 0.03 0.60 0.03 0.72 0.12 0.11 

JPY.5Y 0.10 0.78 0.11 0.49 0.12 0.111 

JPY.7Y 0.13 0.84 0.16 0.34 0.11 0.131 

JPY.10Y 0.16 0.91 0.20 0.20 0.08 0.072 

JPY.15Y 0.19 0.91 0.16 0.18 0.03 0.078 

JPY.20Y 0.12 0.89 0.15 0.14 0.03 0.158 

JPY.30Y 0.12 0.82 0.11 0.03 -0.03 0.306 

SGD.3M 0.01 0.03 0.11 0.05 0.91 0.15 
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SGD.1Y 0.06 0.06 0.17 0.02 0.93 0.091 

SGD.2Y 0.19 0.12 0.41 0.05 0.80 0.139 

SGD.5Y 0.30 0.16 0.78 0.09 0.39 0.122 

SGD.7Y 0.32 0.21 0.84 0.08 0.28 0.073 

SGD.10Y 0.31 0.20 0.88 0.07 0.20 0.041 

SGD.15Y 0.27 0.16 0.91 -0.01 0.07 0.074 

SGD.20Y 0.25 0.15 0.92 0.00 0.06 0.067 

 

��� 
  

 F1 F2 

F3 0.025 0.159 

F4 0.139 0.191 

F5 -0.254 -0.009 

F6 -0.099 0.159 

F7 -0.304 0.14 

F8 -0.047 0.168 

 

�
�  

 F1 F2 

F9 -0.237 0.249 

F10 0.07 -0.016 

F11 0.17 0.061 

F12 -0.186 0.031 

F13 0.014 0.191 

 

�
� � 

 F3 F4 F5 F6 F7 F8 

F9 0.426 0.385 0.363 -0.008 0.211 0.23 

F10 0.101 0.133 0.124 -0.007 -0.153 0.034 

F11 0.29 0.242 0.122 0.023 0.013 0.055 

F12 -0.141 -0.071 0.251 0.383 0.099 0.077 

F13 -0.012 0.159 -0.017 0.384 0.128 -0.045 
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(�) C D , - E F �G H I A J K 
L M N ) * 2008/12/31 O + P Q R S � $ + T D U �V �
� � 

� 
� � T D U 

FX TWD EUR AUD JPY GBP SGD KRW �  �  �  �  �  

�  32.82 0.72 1.42 90.68 0.68 1.43 1259.55 �  �  �  �  �  

IR SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

USD LIBOR 0.14 1.43 1.26 1.26 1.45 1.75 2.13 2.36 2.56 - - - 

USD - 0.08 0.27 0.37 0.78 - 1.58 - 2.29 - - 2.83 

EUR - 1.74 1.78 1.74 1.76 1.94 2.38 2.80 3.01 3.90 3.92 3.56 

AUD - - - 2.85 2.93 3.27 3.58 - 4.10 4.14 - - 

JPY - 0.21 0.24 0.34 0.38 0.47 0.70 0.81 1.20 1.61 1.77 1.80 

GBP - 0.54 0.54 0.61 1.65 2.25 2.66 3.01 3.21 3.99 4.18 3.75 

SGD - 0.57 - 0.77 0.92 - 1.48 1.74 2.12 2.49 2.69 - 

W X Y Z [ \  ]^ � $ _ 2,000`a b 30 c + d ? e f :g f + E F 	]

^ h i � $ j b + g f k 4f )(t
FXR :e f � l m )(tIR∆ + 5 6 Un o S 0 :p q

A 7 8 9 b r s � $ j b + t u :2 3 P Q + J K�v w n o x y z]^ { p q

� $ | 30 c + e f 5 6 U:  } ~ � � 6 � / � + J K	~ V S � $ t u :2

3 P Q + p q � 

1�2 3 P Q vs. C D � $ t u � � � M m�p q  

�
� 
S � � �� $ 2,000`E F �  % 1�5�10�20�30 c ' + 5 6

U(1Y�5Y�10Y�20Y�30Y)�� � � � )(tR �5 6 U(R_MEAN):7 8 9 (R_SD)

:2 3 P Q ( 2 3 R_SD)� r (r_bar)�p q  

�
� 
 � � ��d . p q  

Foreign Exchange Rate Model1 

TWD EUR AUD JPY GBP SGD KRW 

������������ 32.82 0.72 1.42 90.68 0.68 1.43 1259.55 

1Y 32.77 0.71 1.42 90.36 0.68 1.43 1259.12 

5Y 32.68 0.71 1.41 90.01 0.68 1.43 1247.50 

10Y 32.67 0.71 1.43 90.02 0.69 1.43 1259.10 
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20Y 32.58 0.71 1.41 88.92 0.69 1.42 1250.74 

30Y 32.62 0.71 1.42 88.53 0.69 1.42 1253.20 

30Y_SD 7.93 0.42 1.09 49.72 0.34 0.38 797.15 

R_MEAN 0.00 0.00 0.00 -0.01 0.00 0.00 -0.02 

R_SD 1.27 2.90 3.70 2.74 2.49 1.41 3.12 

� �� �� �� � R_SD 1.28 2.90 3.71 2.75 2.49 1.41 3.12 

 
USD LIBOR Model1 

SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 

������������ 0.14 1.43 1.26 1.26 1.45 1.75 2.13 2.36 2.56 

1Y 0.78 2.09 1.90 1.90 2.09 2.38 2.78 2.99 3.19 

5Y 2.57 3.85 3.65 3.65 3.82 4.09 4.47 4.71 4.90 

10Y 3.48 4.76 4.59 4.57 4.75 5.05 5.45 5.68 5.88 

20Y 3.99 5.26 5.09 5.09 5.27 5.57 5.96 6.19 6.36 

30Y 4.10 5.45 5.27 5.28 5.41 5.69 6.09 6.31 6.50 

r_bar 4.13 5.43 5.25 5.25 5.45 5.74 6.13 6.35 6.55 

30Y_SD 3.41 2.33 1.96 1.71 1.90 1.98 1.97 1.93 1.88 

R_MEAN 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

R_SD 0.59 0.40 0.33 0.29 0.33 0.34 0.34 0.33 0.32 

� �� �� �� � R_SD 0.59 0.40 0.33 0.29 0.32 0.34 0.34 0.33 0.32 

 
USD Model1 

3M 6M 1Y 2Y 5Y 10Y 30Y 

������������ 0.08 0.27 0.37 0.78 1.58 2.29 2.83 

1Y 0.66 0.84 0.93 1.34 2.14 2.85 3.39 

5Y 2.32 2.49 2.55 2.97 3.78 4.48 4.99 

10Y 3.30 3.50 3.60 3.99 4.81 5.52 6.04 

20Y 4.04 4.23 4.34 4.71 5.48 6.19 6.74 

30Y 4.25 4.42 4.55 4.92 5.68 6.37 6.95 

r_bar 4.26 4.45 4.55 4.96 5.76 6.47 7.01 

30Y_SD 1.82 1.77 1.69 2.00 2.10 1.92 1.64 

R_MEAN 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

R_SD 0.28 0.27 0.26 0.31 0.32 0.30 0.26 

� �� �� �� � R_SD 0.28 0.27 0.26 0.31 0.32 0.30 0.26 

 
EUR Model1 

3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 



©2009 Taiwan Insurance Institute 
�� � � � � � � 	 
 � � 
 � � 	 � � � �� � � �  

 73 

������������ 1.74 1.78 1.74 1.76 1.94 2.38 2.80 3.01 3.90 3.92 3.56 

1Y 2.24 2.29 2.25 2.26 2.44 2.90 3.30 3.52 4.41 4.44 4.07 

5Y 3.22 3.27 3.23 3.25 3.42 3.88 4.28 4.49 5.38 5.41 5.04 

10Y 3.53 3.58 3.53 3.54 3.71 4.17 4.56 4.78 5.67 5.69 5.32 

20Y 3.60 3.62 3.59 3.60 3.77 4.20 4.62 4.83 5.72 5.75 5.37 

30Y 3.60 3.63 3.58 3.59 3.76 4.21 4.64 4.85 5.74 5.77 5.40 

r_bar 3.59 3.64 3.59 3.61 3.79 4.23 4.65 4.86 5.75 5.78 5.41 

30Y_SD 0.89 0.88 0.97 1.09 1.08 1.15 0.94 0.85 0.78 0.77 0.76 

R_MEAN 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

R_SD 0.21 0.20 0.22 0.25 0.25 0.26 0.21 0.19 0.18 0.18 0.18 

� �� �� �� � R_SD 0.21 0.20 0.22 0.25 0.25 0.26 0.21 0.19 0.18 0.18 0.17 

 
AUD Model1 

1Y 2Y 3Y 5Y 10Y 15Y 

������������ 2.85 2.93 3.27 3.58 4.10 4.14 

1Y 4.18 4.24 4.58 4.90 5.42 5.47 

5Y 5.57 5.66 6.00 6.31 6.83 6.86 

10Y 5.72 5.79 6.13 6.44 6.97 7.01 

20Y 5.75 5.82 6.15 6.47 6.97 7.02 

30Y 5.72 5.78 6.12 6.43 6.96 7.00 

r_bar 5.74 5.82 6.15 6.47 6.99 7.02 

30Y_SD 0.86 0.93 0.94 0.89 0.84 0.85 

R_MEAN 0.01 0.01 0.01 0.01 0.01 0.01 

R_SD 0.28 0.30 0.30 0.28 0.26 0.27 

� �� �� �� � R_SD 0.27 0.29 0.30 0.28 0.26 0.26 

 
JPY Model1 

3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

������������ 0.21 0.24 0.34 0.38 0.47 0.70 0.81 1.20 1.61 1.77 1.80 

1Y 0.32 0.35 0.45 0.49 0.58 0.81 0.92 1.31 1.72 1.89 1.91 

5Y 0.66 0.69 0.80 0.84 0.94 1.16 1.29 1.68 2.09 2.27 2.31 

10Y 0.98 1.01 1.12 1.16 1.25 1.47 1.60 1.99 2.40 2.57 2.60 

20Y 1.33 1.36 1.47 1.51 1.60 1.82 1.92 2.31 2.73 2.88 2.90 

30Y 1.47 1.50 1.61 1.66 1.76 2.00 2.10 2.51 2.93 3.06 3.12 

r_bar 1.60 1.63 1.73 1.77 1.86 2.08 2.19 2.59 2.99 3.16 3.19 

30Y_SD 0.51 0.46 0.53 0.74 0.93 1.10 1.30 1.22 1.32 1.37 1.74 

R_MEAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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R_SD 0.06 0.05 0.06 0.09 0.11 0.13 0.15 0.14 0.15 0.16 0.20 

� �� �� �� � R_SD 0.06 0.05 0.06 0.09 0.11 0.13 0.15 0.14 0.15 0.16 0.20 

 
GBP Model1 

3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

������������ 0.54 0.54 0.61 1.65 2.25 2.66 3.01 3.21 3.99 4.18 3.75 

1Y 0.51 0.52 0.58 1.63 2.23 2.64 3.00 3.20 3.98 4.17 3.74 

5Y 0.50 0.51 0.56 1.60 2.23 2.62 2.99 3.17 3.95 4.15 3.71 

10Y 0.45 0.48 0.52 1.55 2.18 2.57 2.94 3.13 3.92 4.11 3.69 

20Y 0.35 0.44 0.53 1.50 2.16 2.54 2.88 3.04 3.86 4.05 3.65 

30Y 0.38 0.45 0.56 1.54 2.16 2.56 2.92 3.06 3.87 4.03 3.67 

r_bar 5.19 5.19 5.26 6.31 6.91 7.31 7.67 7.87 8.64 8.83 8.41 

30Y_SD 5.79 5.57 5.14 5.25 4.93 4.65 4.43 4.15 3.53 3.20 3.05 

R_MEAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

R_SD 0.30 0.29 0.27 0.27 0.26 0.24 0.23 0.22 0.18 0.17 0.16 

� �� �� �� � R_SD 0.30 0.29 0.27 0.27 0.26 0.24 0.23 0.22 0.18 0.17 0.16 

 
SGD Model1 

3M 1Y 2Y 5Y 7Y 10Y 15Y 20Y 

������������ 0.57 0.77 0.92 1.48 1.74 2.12 2.49 2.69 

1Y 1.45 1.64 1.80 2.36 2.61 3.00 3.37 3.57 

5Y 1.62 1.81 1.97 2.54 2.78 3.17 3.54 3.74 

10Y 1.61 1.82 1.98 2.53 2.80 3.18 3.56 3.75 

20Y 1.64 1.83 1.98 2.53 2.79 3.17 3.55 3.74 

30Y 1.61 1.81 1.97 2.52 2.78 3.17 3.54 3.73 

r_bar 1.63 1.83 1.98 2.54 2.80 3.18 3.55 3.75 

30Y_SD 0.57 0.49 0.40 0.49 0.48 0.50 0.52 0.51 

R_MEAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

R_SD 0.31 0.27 0.22 0.26 0.26 0.26 0.28 0.27 

� �� �� �� � R_SD 0.30 0.26 0.21 0.25 0.25 0.25 0.27 0.26 

 

�
� � S � � �� $ 2,000`E F �  % 1�5�10�20�30 c ' + 5 6 U(1Y�

5Y�10Y�20Y�30Y)�� � � � )(tR �5 6 U(R_MEAN):7 8 9 (R_SD):2 3 P Q (

2 3 R_SD)� r (r_bar)�p q  
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� � � �  � � � � � � �   

Foreign Exchange Rate Model2 

TWD EUR AUD JPY GBP SGD KRW 

������������ 32.82 0.72 1.42 90.68 0.68 1.43 1259.55 

1Y 32.78 0.71 1.41 90.61 0.68 1.43 1257.84 

5Y 32.72 0.71 1.41 90.53 0.68 1.43 1247.56 

10Y 32.62 0.71 1.40 90.67 0.68 1.43 1241.96 

20Y 32.54 0.70 1.38 90.48 0.68 1.42 1233.33 

30Y 32.58 0.71 1.40 89.64 0.68 1.42 1233.82 

30Y_SD 7.91 0.44 1.12 48.40 0.35 0.38 787.91 

R_MEAN 0.00 0.00 0.00 0.00 0.00 0.00 -0.07 

R_SD 1.27 2.90 3.70 2.75 2.49 1.41 3.12 

� �� �� �� � R_SD 1.28 2.90 3.71 2.75 2.49 1.41 3.12 

 
USD LIBOR Model2 

SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 

������������ 0.14 1.43 1.26 1.26 1.45 1.75 2.13 2.36 2.56 

1Y 0.77 2.10 1.90 1.90 2.10 2.39 2.79 3.00 3.21 

5Y 2.45 3.79 3.61 3.64 3.84 4.12 4.51 4.75 4.95 

10Y 3.45 4.78 4.61 4.62 4.83 5.13 5.53 5.75 5.96 

20Y 4.10 5.36 5.17 5.14 5.32 5.62 6.00 6.23 6.41 

30Y 4.18 5.52 5.31 5.30 5.45 5.73 6.13 6.35 6.55 

r_bar 4.13 5.43 5.25 5.25 5.45 5.74 6.13 6.35 6.55 

30Y_SD 3.43 2.30 1.92 1.67 1.87 1.95 1.94 1.87 1.84 

R_MEAN 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

R_SD 0.59 0.40 0.33 0.29 0.33 0.34 0.34 0.33 0.32 

� �� �� �� � R_SD 0.59 0.40 0.33 0.29 0.32 0.34 0.34 0.33 0.32 

 
USD Model2 

3M 6M 1Y 2Y 5Y 10Y 30Y 

������������ 0.08 0.27 0.37 0.78 1.58 2.29 2.83 

1Y 0.65 0.83 0.93 1.34 2.15 2.87 3.41 

5Y 2.30 2.46 2.55 2.99 3.82 4.53 5.04 

10Y 3.33 3.53 3.65 4.07 4.89 5.61 6.08 

20Y 4.07 4.27 4.37 4.75 5.53 6.25 6.79 

30Y 4.21 4.41 4.55 4.94 5.71 6.42 7.00 
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r_bar 4.26 4.45 4.55 4.96 5.76 6.47 7.01 

30Y_SD 1.77 1.72 1.68 1.99 2.07 1.89 1.62 

R_MEAN 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

R_SD 0.28 0.27 0.27 0.31 0.32 0.30 0.26 

� �� �� �� � R_SD 0.28 0.27 0.26 0.31 0.32 0.30 0.26 

 
EUR Model2 

3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

������������ 1.74 1.78 1.74 1.76 1.94 2.38 2.80 3.01 3.90 3.92 3.56 

1Y 2.23 2.28 2.24 2.25 2.43 2.90 3.31 3.53 4.42 4.46 4.09 

5Y 3.23 3.27 3.23 3.26 3.42 3.89 4.30 4.52 5.41 5.44 5.07 

10Y 3.51 3.57 3.54 3.56 3.73 4.20 4.60 4.81 5.70 5.72 5.35 

20Y 3.58 3.62 3.59 3.60 3.77 4.21 4.63 4.84 5.73 5.76 5.39 

30Y 3.57 3.62 3.57 3.60 3.78 4.23 4.66 4.87 5.77 5.80 5.43 

r_bar 3.59 3.64 3.59 3.61 3.79 4.23 4.65 4.86 5.75 5.78 5.41 

30Y_SD 0.89 0.87 0.95 1.07 1.06 1.14 0.92 0.83 0.77 0.77 0.74 

R_MEAN 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 

R_SD 0.21 0.20 0.22 0.25 0.25 0.26 0.21 0.19 0.18 0.18 0.18 

� �� �� �� � R_SD 0.21 0.20 0.22 0.25 0.25 0.26 0.21 0.19 0.18 0.18 0.17 

 
AUD Model2 

1Y 2Y 3Y 5Y 10Y 15Y 

������������ 2.85 2.93 3.27 3.58 4.10 4.14 

1Y 4.18 4.24 4.58 4.90 5.43 5.48 

5Y 5.59 5.68 6.01 6.33 6.85 6.89 

10Y 5.74 5.82 6.16 6.47 7.00 7.04 

20Y 5.75 5.82 6.15 6.46 6.97 7.01 

30Y 5.73 5.79 6.13 6.45 6.97 7.02 

r_bar 5.74 5.82 6.15 6.47 6.99 7.02 

30Y_SD 0.85 0.91 0.93 0.87 0.82 0.83 

R_MEAN 0.01 0.01 0.01 0.01 0.01 0.01 

R_SD 0.28 0.30 0.30 0.28 0.26 0.27 

� �� �� �� � R_SD 0.27 0.29 0.30 0.28 0.26 0.26 

 
JPY Model2 

3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

������������ 0.21 0.24 0.34 0.38 0.47 0.70 0.81 1.20 1.61 1.77 1.80 
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1Y 0.32 0.35 0.45 0.49 0.58 0.80 0.91 1.31 1.71 1.88 1.90 

5Y 0.66 0.70 0.81 0.84 0.93 1.13 1.24 1.63 2.04 2.21 2.23 

10Y 0.98 1.01 1.13 1.17 1.25 1.48 1.59 1.99 2.40 2.55 2.58 

20Y 1.33 1.36 1.47 1.51 1.62 1.84 1.95 2.34 2.77 2.91 2.92 

30Y 1.46 1.50 1.61 1.65 1.74 1.97 2.07 2.47 2.88 3.01 3.04 

r_bar 1.60 1.63 1.73 1.77 1.86 2.08 2.19 2.59 2.99 3.16 3.19 

30Y_SD 0.52 0.47 0.54 0.76 0.94 1.11 1.31 1.23 1.33 1.39 1.74 

R_MEAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

R_SD 0.06 0.05 0.06 0.09 0.11 0.13 0.15 0.14 0.15 0.16 0.20 

� �� �� �� � R_SD 0.06 0.05 0.06 0.09 0.11 0.13 0.15 0.14 0.15 0.16 0.20 

 
GBP Model2 

3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

������������ 0.54 0.54 0.61 1.65 2.25 2.66 3.01 3.21 3.99 4.18 3.75 

1Y 0.52 0.53 0.59 1.64 2.23 2.65 3.01 3.22 4.00 4.19 3.76 

5Y 0.58 0.60 0.64 1.67 2.30 2.69 3.07 3.25 4.03 4.22 3.79 

10Y 0.54 0.60 0.64 1.67 2.30 2.69 3.08 3.26 4.03 4.21 3.78 

20Y 0.39 0.53 0.61 1.60 2.28 2.68 3.06 3.22 4.02 4.19 3.80 

30Y 0.43 0.56 0.64 1.64 2.29 2.73 3.13 3.28 4.07 4.23 3.88 

r_bar 5.19 5.19 5.26 6.31 6.91 7.31 7.67 7.87 8.64 8.83 8.41 

30Y_SD 5.65 5.44 5.19 5.15 4.83 4.55 4.43 4.11 3.47 3.23 3.12 

R_MEAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

R_SD 0.30 0.29 0.28 0.27 0.26 0.24 0.23 0.22 0.18 0.17 0.16 

� �� �� �� � R_SD 0.30 0.29 0.27 0.27 0.26 0.24 0.23 0.22 0.18 0.17 0.16 

 
SGD Model2 

3M 1Y 2Y 5Y 7Y 10Y 15Y 20Y 

������������ 0.57 0.77 0.92 1.48 1.74 2.12 2.49 2.69 

1Y 1.48 1.67 1.81 2.35 2.61 2.99 3.36 3.56 

5Y 1.63 1.82 1.98 2.53 2.78 3.17 3.54 3.74 

10Y 1.65 1.85 2.00 2.55 2.81 3.20 3.57 3.76 

20Y 1.64 1.83 1.98 2.54 2.79 3.18 3.55 3.74 

30Y 1.63 1.83 1.98 2.54 2.80 3.19 3.56 3.75 

r_bar 1.63 1.83 1.98 2.54 2.80 3.18 3.55 3.75 

30Y_SD 0.58 0.50 0.41 0.49 0.48 0.49 0.51 0.50 

R_MEAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

R_SD 0.31 0.27 0.22 0.26 0.26 0.26 0.28 0.27 
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� �� �� �� � R_SD 0.30 0.26 0.21 0.25 0.25 0.25 0.27 0.26 

 

�
� ; S � � 
� $ 2,000`E F �  % 1�5�10�20�30 c ' + 5 6 U(1Y

�5Y�10Y�20Y�30Y)�� � � �  )(tR �5 6 U(R_MEAN):7 8 9 (R_SD):2

3 P Q ( 2 3 R_SD)� r�p q  

�� � ! � � � � � � �   

Foreign Exchange Rate Model3 

TWD EUR AUD JPY GBP SGD KRW 

������������ 32.82 0.72 1.42 90.68 0.68 1.43 1259.55 

1Y 32.78 0.71 1.41 90.61 0.68 1.43 1257.84 

5Y 32.72 0.71 1.41 90.53 0.68 1.43 1247.56 

10Y 32.62 0.71 1.40 90.67 0.68 1.43 1241.96 

20Y 32.54 0.70 1.38 90.48 0.68 1.42 1233.33 

30Y 32.58 0.71 1.40 89.64 0.68 1.42 1233.82 

30Y_SD 7.91 0.44 1.12 48.40 0.35 0.38 787.91 

R_MEAN 0.00 0.00 0.00 0.00 0.00 0.00 -0.07 

R_SD 1.27 2.90 3.70 2.75 2.49 1.41 3.12 

� �� �� �� � R_SD 1.28 2.90 3.71 2.75 2.49 1.41 3.12 

 
USD LIBOR Model3 

SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 

������������ 0.14 1.43 1.26 1.26 1.45 1.75 2.13 2.36 2.56 

1Y 0.75 2.08 1.89 1.90 2.10 2.40 2.80 3.01 3.22 

5Y 2.39 3.76 3.59 3.63 3.85 4.14 4.53 4.78 4.98 

10Y 3.51 4.83 4.66 4.66 4.85 5.15 5.55 5.77 5.97 

20Y 4.04 5.32 5.15 5.13 5.32 5.61 6.01 6.24 6.41 

30Y 4.13 5.44 5.25 5.26 5.44 5.73 6.14 6.36 6.56 

r_bar 4.13 5.43 5.25 5.25 5.45 5.74 6.13 6.35 6.55 

30Y_SD 3.42 2.31 1.91 1.68 1.87 1.97 1.96 1.89 1.85 

R_MEAN 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

R_SD 0.59 0.40 0.33 0.29 0.33 0.34 0.34 0.33 0.32 

� �� �� �� � R_SD 0.59 0.40 0.33 0.29 0.32 0.34 0.34 0.33 0.32 

 
USD Model3 

3M 6M 1Y 2Y 5Y 10Y 30Y 
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������������ 0.08 0.27 0.37 0.78 1.58 2.29 2.83 

1Y 0.67 0.84 0.94 1.35 2.16 2.88 3.42 

5Y 2.29 2.45 2.55 3.00 3.84 4.56 5.06 

10Y 3.39 3.60 3.70 4.11 4.91 5.62 6.08 

20Y 4.09 4.28 4.39 4.77 5.54 6.26 6.80 

30Y 4.17 4.37 4.52 4.93 5.72 6.43 7.03 

r_bar 4.26 4.45 4.55 4.96 5.76 6.47 7.01 

30Y_SD 1.80 1.73 1.67 1.98 2.08 1.90 1.62 

R_MEAN 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

R_SD 0.28 0.27 0.26 0.31 0.32 0.30 0.26 

� �� �� �� � R_SD 0.28 0.27 0.26 0.31 0.32 0.30 0.26 

 
EUR Model3 

3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

������������ 1.74 1.78 1.74 1.76 1.94 2.38 2.80 3.01 3.90 3.92 3.56 

1Y 2.24 2.29 2.26 2.27 2.45 2.91 3.32 3.54 4.43 4.46 4.09 

5Y 3.22 3.26 3.22 3.26 3.43 3.90 4.31 4.53 5.42 5.45 5.08 

10Y 3.54 3.62 3.58 3.59 3.76 4.22 4.61 4.82 5.71 5.73 5.36 

20Y 3.60 3.63 3.60 3.60 3.77 4.21 4.62 4.84 5.73 5.76 5.38 

30Y 3.59 3.63 3.58 3.61 3.79 4.24 4.66 4.87 5.77 5.79 5.43 

r_bar 3.59 3.64 3.59 3.61 3.79 4.23 4.65 4.86 5.75 5.78 5.41 

30Y_SD 0.87 0.87 0.94 1.06 1.04 1.12 0.91 0.82 0.76 0.77 0.74 

R_MEAN 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

R_SD 0.21 0.20 0.22 0.25 0.25 0.26 0.21 0.19 0.18 0.18 0.18 

� �� �� �� � R_SD 0.21 0.20 0.22 0.25 0.25 0.26 0.21 0.19 0.18 0.18 0.17 

 
AUD Model3 

1Y 2Y 3Y 5Y 10Y 15Y 

������������ 2.85 2.93 3.27 3.58 4.10 4.14 

1Y 4.19 4.26 4.59 4.91 5.43 5.46 

5Y 5.60 5.69 6.02 6.33 6.86 6.90 

10Y 5.75 5.83 6.16 6.48 6.99 7.02 

20Y 5.74 5.81 6.14 6.47 6.98 7.02 

30Y 5.72 5.80 6.14 6.46 6.98 7.02 

r_bar 5.74 5.82 6.15 6.47 6.99 7.02 

30Y_SD 0.85 0.91 0.93 0.86 0.83 0.83 

R_MEAN 0.01 0.01 0.01 0.01 0.01 0.01 
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R_SD 0.28 0.30 0.30 0.28 0.26 0.27 

� �� �� �� � R_SD 0.27 0.29 0.30 0.28 0.26 0.26 

 
JPY Model3 

3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

������������ 0.21 0.24 0.34 0.38 0.47 0.70 0.81 1.20 1.61 1.77 1.80 

1Y 0.32 0.35 0.45 0.49 0.58 0.80 0.91 1.31 1.71 1.88 1.90 

5Y 0.67 0.70 0.80 0.83 0.93 1.14 1.27 1.64 2.05 2.22 2.24 

10Y 0.98 1.02 1.11 1.15 1.24 1.45 1.57 1.96 2.36 2.52 2.55 

20Y 1.32 1.36 1.47 1.50 1.60 1.82 1.92 2.29 2.71 2.87 2.93 

30Y 1.48 1.51 1.63 1.67 1.77 2.00 2.12 2.49 2.90 3.05 3.13 

r_bar 1.60 1.63 1.73 1.77 1.86 2.08 2.19 2.59 2.99 3.16 3.19 

30Y_SD 0.51 0.45 0.53 0.74 0.92 1.10 1.29 1.22 1.35 1.37 1.78 

R_MEAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

R_SD 0.06 0.05 0.06 0.09 0.11 0.13 0.15 0.14 0.15 0.16 0.20 

� �� �� �� � R_SD 0.06 0.05 0.06 0.09 0.11 0.13 0.15 0.14 0.15 0.16 0.20 

 
GBP Model3 

3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

������������ 0.54 0.54 0.61 1.65 2.25 2.66 3.01 3.21 3.99 4.18 3.75 

1Y 0.55 0.54 0.61 1.66 2.25 2.67 3.02 3.22 3.99 4.19 3.75 

5Y 0.58 0.59 0.66 1.68 2.30 2.71 3.06 3.27 4.06 4.23 3.80 

10Y 0.66 0.65 0.71 1.71 2.33 2.73 3.06 3.26 4.06 4.23 3.77 

20Y 0.71 0.73 0.73 1.69 2.33 2.73 3.07 3.25 4.03 4.18 3.74 

30Y 0.69 0.69 0.71 1.73 2.38 2.80 3.12 3.33 4.12 4.28 3.82 

r_bar 5.19 5.19 5.26 6.31 6.91 7.31 7.67 7.87 8.64 8.83 8.41 

30Y_SD 5.73 5.50 5.24 5.20 4.89 4.53 4.33 4.10 3.46 3.20 3.11 

R_MEAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

R_SD 0.30 0.29 0.27 0.27 0.26 0.24 0.23 0.21 0.18 0.17 0.16 

� �� �� �� � R_SD 0.30 0.29 0.27 0.27 0.26 0.24 0.23 0.22 0.18 0.17 0.16 

 
SGD Model3 

3M 1Y 2Y 5Y 7Y 10Y 15Y 20Y 

������������ 0.57 0.77 0.92 1.48 1.74 2.12 2.49 2.69 

1Y 1.46 1.66 1.81 2.37 2.62 3.01 3.38 3.57 

5Y 1.63 1.82 1.98 2.54 2.79 3.17 3.55 3.74 

10Y 1.62 1.83 1.98 2.54 2.80 3.18 3.55 3.75 
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20Y 1.63 1.82 1.97 2.53 2.79 3.17 3.55 3.74 

30Y 1.65 1.84 1.99 2.53 2.79 3.17 3.54 3.73 

r_bar 1.63 1.83 1.98 2.54 2.80 3.18 3.55 3.75 

30Y_SD 0.57 0.49 0.41 0.49 0.48 0.50 0.52 0.51 

R_MEAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

R_SD 0.31 0.27 0.22 0.26 0.26 0.26 0.28 0.27 

� �� �� �� � R_SD 0.30 0.26 0.21 0.25 0.25 0.25 0.27 0.26 

�
� < S � � �:2 3 P Q �� � � � Correlation�p q  

�� � " � � # � Correlation �   

� � �             

USD-LIB SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y   

SPT 1.00           

3M 0.81 1.00          

6M 0.78 0.91 1.00         

1Y 0.54 0.73 0.85 1.00        

2Y 0.32 0.49 0.66 0.82 1.00       

3Y 0.21 0.39 0.56 0.75 0.95 1.00      

5Y 0.09 0.29 0.45 0.67 0.91 0.96 1.00     

7Y 0.03 0.24 0.39 0.62 0.87 0.93 0.97 1.00    

10Y -0.02 0.19 0.33 0.55 0.81 0.89 0.94 0.95 1.00   

� � �             

USD-LIB SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y   

SPT 1.00           

3M 0.81 1.00          

6M 0.77 0.95 1.00         

1Y 0.50 0.70 0.86 1.00        

2Y 0.30 0.48 0.66 0.84 1.00       

3Y 0.20 0.38 0.56 0.76 0.98 1.00      

5Y 0.08 0.29 0.45 0.66 0.91 0.97 1.00     

7Y 0.01 0.25 0.39 0.61 0.86 0.93 0.99 1.00    

10Y -0.03 0.21 0.34 0.54 0.80 0.88 0.96 0.99 1.00   

� � �             

USD 3M 6M 1Y 2Y 5Y 10Y 30Y     

3M 1.00           

6M 0.81 1.00          

1Y 0.76 0.87 1.00         

2Y 0.60 0.73 0.86 1.00        
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5Y 0.40 0.55 0.73 0.89 1.00       

10Y 0.22 0.37 0.56 0.77 0.91 1.00      

30Y 0.00 0.10 0.27 0.45 0.66 0.80 1.00     

� � �             

USD 3M 6M 1Y 2Y 5Y 10Y 30Y     

3M 1.00           

6M 0.91 1.00          

1Y 0.83 0.94 1.00         

2Y 0.58 0.72 0.88 1.00        

5Y 0.37 0.53 0.72 0.92 1.00       

10Y 0.21 0.36 0.56 0.76 0.93 1.00      

30Y 0.02 0.11 0.29 0.45 0.64 0.82 1.00     

� � �             

EUR 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.78 1.00          

1Y 0.73 0.87 1.00         

2Y 0.58 0.74 0.91 1.00        

3Y 0.51 0.67 0.87 0.95 1.00       

5Y 0.36 0.53 0.74 0.85 0.88 1.00      

7Y 0.30 0.47 0.70 0.84 0.90 0.88 1.00     

10Y 0.19 0.35 0.58 0.73 0.81 0.82 0.93 1.00    

15Y 0.07 0.22 0.44 0.59 0.69 0.73 0.87 0.94 1.00   

20Y -0.02 0.13 0.32 0.46 0.57 0.64 0.78 0.88 0.93 1.00  

30Y 0.01 0.17 0.35 0.46 0.57 0.63 0.76 0.85 0.91 0.91 1.00 

� � �             

EUR 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.81 1.00          

1Y 0.72 0.87 1.00         

2Y 0.54 0.71 0.92 1.00        

3Y 0.45 0.64 0.87 0.98 1.00       

5Y 0.32 0.49 0.71 0.86 0.90 1.00      

7Y 0.25 0.44 0.70 0.85 0.92 0.90 1.00     

10Y 0.17 0.33 0.57 0.73 0.82 0.83 0.96 1.00    

15Y 0.06 0.21 0.43 0.58 0.69 0.72 0.88 0.96 1.00   

20Y -0.04 0.13 0.31 0.45 0.56 0.63 0.77 0.87 0.94 1.00  

30Y 0.01 0.15 0.34 0.45 0.55 0.62 0.75 0.85 0.92 0.93 1.00 
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� � �             

AUD 1Y 2Y 3Y 5Y 10Y 15Y      

1Y 1.00           

2Y 0.90 1.00          

3Y 0.87 0.96 1.00         

5Y 0.83 0.94 0.97 1.00        

10Y 0.69 0.82 0.87 0.92 1.00       

15Y 0.65 0.79 0.84 0.90 0.92 1.00      

� � �             

AUD 1Y 2Y 3Y 5Y 10Y 15Y      

1Y 1.00           

2Y 0.93 1.00          

3Y 0.87 0.98 1.00         

5Y 0.81 0.94 0.98 1.00        

10Y 0.64 0.80 0.86 0.93 1.00       

15Y 0.60 0.77 0.84 0.91 0.99 1.00      

� � �             

JPY 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.85 1.00          

1Y 0.79 0.87 1.00         

2Y 0.71 0.80 0.90 1.00        

3Y 0.63 0.71 0.84 0.91 1.00       

5Y 0.43 0.52 0.68 0.81 0.88 1.00      

7Y 0.30 0.39 0.56 0.70 0.80 0.91 1.00     

10Y 0.22 0.29 0.44 0.60 0.71 0.86 0.90 1.00    

15Y 0.25 0.31 0.42 0.55 0.67 0.81 0.85 0.91 1.00   

20Y 0.24 0.29 0.36 0.48 0.60 0.73 0.78 0.86 0.90 1.00  

30Y 0.18 0.20 0.23 0.32 0.44 0.58 0.64 0.75 0.82 0.86 1.00 

� � �             

JPY 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.89 1.00          

1Y 0.78 0.89 1.00         

2Y 0.65 0.75 0.90 1.00        

3Y 0.56 0.65 0.82 0.96 1.00       

5Y 0.38 0.48 0.66 0.83 0.92 1.00      

7Y 0.26 0.36 0.54 0.70 0.82 0.96 1.00     
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10Y 0.24 0.30 0.43 0.56 0.69 0.88 0.93 1.00    

15Y 0.26 0.31 0.43 0.52 0.65 0.81 0.84 0.94 1.00   

20Y 0.30 0.33 0.38 0.47 0.57 0.69 0.72 0.83 0.88 1.00  

30Y 0.22 0.25 0.26 0.32 0.42 0.53 0.58 0.69 0.78 0.90 1.00 

� � �             

GBP 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.89 1.00          

1Y 0.75 0.85 1.00         

2Y 0.53 0.67 0.85 1.00        

3Y 0.48 0.62 0.81 0.92 1.00       

5Y 0.44 0.57 0.76 0.89 0.94 1.00      

7Y 0.41 0.54 0.71 0.84 0.90 0.95 1.00     

10Y 0.36 0.48 0.64 0.77 0.84 0.91 0.95 1.00    

15Y 0.27 0.38 0.54 0.70 0.77 0.85 0.90 0.93 1.00   

20Y 0.19 0.29 0.44 0.59 0.66 0.76 0.83 0.88 0.90 1.00  

30Y 0.14 0.22 0.36 0.49 0.55 0.65 0.71 0.77 0.80 0.80 1.00 

� � �             

GBP 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.94 1.00          

1Y 0.74 0.86 1.00         

2Y 0.52 0.68 0.91 1.00        

3Y 0.46 0.62 0.85 0.98 1.00       

5Y 0.42 0.57 0.77 0.92 0.97 1.00      

7Y 0.40 0.52 0.69 0.83 0.91 0.98 1.00     

10Y 0.36 0.46 0.60 0.74 0.82 0.91 0.97 1.00    

15Y 0.26 0.36 0.50 0.64 0.72 0.83 0.90 0.96 1.00   

20Y 0.18 0.27 0.39 0.53 0.61 0.72 0.80 0.89 0.97 1.00  

30Y 0.14 0.20 0.32 0.42 0.49 0.59 0.68 0.77 0.87 0.94 1.00 

� � �             

SGD 3M 1Y 2Y 5Y 7Y 10Y 15Y 20Y    

3M 1.00           

1Y 0.87 1.00          

2Y 0.75 0.83 1.00         

5Y 0.44 0.52 0.71 1.00        

7Y 0.36 0.44 0.66 0.90 1.00       

10Y 0.31 0.39 0.61 0.89 0.93 1.00      
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15Y 0.19 0.26 0.50 0.83 0.89 0.92 1.00     

20Y 0.18 0.25 0.49 0.83 0.89 0.92 0.93 1.00    

� � �             

SGD 3M 1Y 2Y 5Y 7Y 10Y 15Y 20Y    

3M 1.00           

1Y 0.84 1.00          

2Y 0.69 0.81 1.00         

5Y 0.40 0.50 0.73 1.00        

7Y 0.34 0.41 0.65 0.96 1.00       

10Y 0.30 0.36 0.59 0.89 0.96 1.00      

15Y 0.20 0.27 0.48 0.76 0.83 0.91 1.00     

20Y 0.19 0.26 0.47 0.77 0.84 0.91 0.99 1.00    

�
� � S � � �:2 3 P Q �� � � � Correlation�p q  

�
� �  � � �:2 3 P Q �� � � � Correlation�p q  

� � �             

USD-LIB SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y   

SPT 1.00           

3M 0.83 1.00          

6M 0.80 0.92 1.00         

1Y 0.55 0.73 0.85 1.00        

2Y 0.30 0.50 0.66 0.82 1.00       

3Y 0.19 0.39 0.56 0.76 0.95 1.00      

5Y 0.08 0.28 0.44 0.67 0.92 0.96 1.00     

7Y 0.02 0.22 0.38 0.61 0.88 0.93 0.96 1.00    

10Y -0.02 0.18 0.32 0.55 0.82 0.89 0.93 0.93 1.00   

� � �             

USD-LIB SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y   

SPT 1.00           

3M 0.81 1.00          

6M 0.77 0.95 1.00         

1Y 0.50 0.70 0.86 1.00        

2Y 0.30 0.48 0.66 0.84 1.00       

3Y 0.20 0.38 0.56 0.76 0.98 1.00      

5Y 0.08 0.29 0.45 0.66 0.91 0.97 1.00     

7Y 0.01 0.25 0.39 0.61 0.86 0.93 0.99 1.00    

10Y -0.03 0.21 0.34 0.54 0.80 0.88 0.96 0.99 1.00   

� � �             



©2009 Taiwan Insurance Institute 
�� � � � � � � 	 
 � � 
 � � 	 � � � �� � � �  

 86 

USD 3M 6M 1Y 2Y 5Y 10Y 30Y     

3M 1.00           

6M 0.79 1.00          

1Y 0.75 0.86 1.00         

2Y 0.61 0.74 0.87 1.00        

5Y 0.41 0.56 0.74 0.90 1.00       

10Y 0.22 0.37 0.57 0.78 0.90 1.00      

30Y -0.02 0.10 0.28 0.47 0.64 0.73 1.00     

� � �             

USD 3M 6M 1Y 2Y 5Y 10Y 30Y     

3M 1.00           

6M 0.91 1.00          

1Y 0.83 0.94 1.00         

2Y 0.58 0.72 0.88 1.00        

5Y 0.37 0.53 0.72 0.92 1.00       

10Y 0.21 0.36 0.56 0.76 0.93 1.00      

30Y 0.02 0.11 0.29 0.45 0.64 0.82 1.00     

� � �             

EUR 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.79 1.00          

1Y 0.73 0.87 1.00         

2Y 0.58 0.74 0.87 1.00        

3Y 0.50 0.67 0.84 0.90 1.00       

5Y 0.35 0.53 0.71 0.82 0.86 1.00      

7Y 0.29 0.46 0.69 0.81 0.88 0.87 1.00     

10Y 0.19 0.35 0.58 0.73 0.81 0.83 0.94 1.00    

15Y 0.06 0.22 0.45 0.61 0.71 0.75 0.88 0.94 1.00   

20Y -0.03 0.13 0.34 0.49 0.60 0.67 0.80 0.88 0.92 1.00  

30Y 0.01 0.18 0.37 0.51 0.61 0.66 0.79 0.86 0.90 0.89 1.00 

� � �             

EUR 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.81 1.00          

1Y 0.72 0.87 1.00         

2Y 0.54 0.71 0.92 1.00        

3Y 0.45 0.64 0.87 0.98 1.00       

5Y 0.32 0.49 0.71 0.86 0.90 1.00      
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7Y 0.25 0.44 0.70 0.85 0.92 0.90 1.00     

10Y 0.17 0.33 0.57 0.73 0.82 0.83 0.96 1.00    

15Y 0.06 0.21 0.43 0.58 0.69 0.72 0.88 0.96 1.00   

20Y -0.04 0.13 0.31 0.45 0.56 0.63 0.77 0.87 0.94 1.00  

30Y 0.01 0.15 0.34 0.45 0.55 0.62 0.75 0.85 0.92 0.93 1.00 

� � �             

AUD 1Y 2Y 3Y 5Y 10Y 15Y      

1Y 1.00 0.89 0.87 0.83 0.69 0.65      

2Y 0.89 1.00 0.96 0.94 0.82 0.79      

3Y 0.87 0.96 1.00 0.97 0.87 0.84      

5Y 0.83 0.94 0.97 1.00 0.92 0.90      

10Y 0.69 0.82 0.87 0.92 1.00 0.92      

15Y 0.65 0.79 0.84 0.90 0.92 1.00      

� � �             

AUD 1Y 2Y 3Y 5Y 10Y 15Y      

1Y 1.00           

2Y 0.93 1.00          

3Y 0.87 0.98 1.00         

5Y 0.81 0.94 0.98 1.00        

10Y 0.64 0.80 0.86 0.93 1.00       

15Y 0.60 0.77 0.84 0.91 0.99 1.00      

� � �             

JPY 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.84 1.00          

1Y 0.80 0.87 1.00         

2Y 0.72 0.80 0.90 1.00        

3Y 0.63 0.71 0.84 0.91 1.00       

5Y 0.44 0.52 0.68 0.81 0.88 1.00      

7Y 0.31 0.39 0.56 0.71 0.80 0.91 1.00     

10Y 0.21 0.28 0.44 0.60 0.71 0.87 0.90 1.00    

15Y 0.24 0.30 0.42 0.55 0.67 0.82 0.85 0.91 1.00   

20Y 0.25 0.29 0.37 0.48 0.60 0.73 0.77 0.85 0.89 1.00  

30Y 0.19 0.21 0.24 0.32 0.44 0.57 0.63 0.74 0.82 0.86 1.00 

� � �             

JPY 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.89 1.00          
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1Y 0.78 0.89 1.00         

2Y 0.65 0.75 0.90 1.00        

3Y 0.56 0.65 0.82 0.96 1.00       

5Y 0.38 0.48 0.66 0.83 0.92 1.00      

7Y 0.26 0.36 0.54 0.70 0.82 0.96 1.00     

10Y 0.24 0.30 0.43 0.56 0.69 0.88 0.93 1.00    

15Y 0.26 0.31 0.43 0.52 0.65 0.81 0.84 0.94 1.00   

20Y 0.30 0.33 0.38 0.47 0.57 0.69 0.72 0.83 0.88 1.00  

30Y 0.22 0.25 0.26 0.32 0.42 0.53 0.58 0.69 0.78 0.90 1.00 

� � �             

GBP 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.84 1.00          

1Y 0.76 0.85 1.00         

2Y 0.61 0.73 0.84 1.00        

3Y 0.56 0.68 0.81 0.86 1.00       

5Y 0.51 0.62 0.76 0.84 0.88 1.00      

7Y 0.46 0.58 0.70 0.81 0.86 0.91 1.00     

10Y 0.39 0.50 0.63 0.75 0.81 0.89 0.93 1.00    

15Y 0.30 0.40 0.54 0.67 0.74 0.83 0.88 0.92 1.00   

20Y 0.21 0.31 0.44 0.58 0.65 0.75 0.81 0.87 0.89 1.00  

30Y 0.14 0.22 0.36 0.48 0.55 0.65 0.72 0.78 0.81 0.82 1.00 

� � �             

GBP 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.94 1.00          

1Y 0.74 0.86 1.00         

2Y 0.52 0.68 0.91 1.00        

3Y 0.46 0.62 0.85 0.98 1.00       

5Y 0.42 0.57 0.77 0.92 0.97 1.00      

7Y 0.40 0.52 0.69 0.83 0.91 0.98 1.00     

10Y 0.36 0.46 0.60 0.74 0.82 0.91 0.97 1.00    

15Y 0.26 0.36 0.50 0.64 0.72 0.83 0.90 0.96 1.00   

20Y 0.18 0.27 0.39 0.53 0.61 0.72 0.80 0.89 0.97 1.00  

30Y 0.14 0.20 0.32 0.42 0.49 0.59 0.68 0.77 0.87 0.94 1.00 

� � �             

SGD 3M 1Y 2Y 5Y 7Y 10Y 15Y 20Y    

3M 1.00           
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1Y 0.89 1.00          

2Y 0.76 0.83 1.00         

5Y 0.42 0.51 0.71 1.00        

7Y 0.35 0.43 0.65 0.90 1.00       

10Y 0.30 0.37 0.60 0.89 0.94 1.00      

15Y 0.19 0.26 0.50 0.83 0.89 0.93 1.00     

20Y 0.18 0.25 0.49 0.83 0.89 0.93 0.93 1.00    

� � �             

SGD 3M 1Y 2Y 5Y 7Y 10Y 15Y 20Y    

3M 1.00           

1Y 0.84 1.00          

2Y 0.69 0.81 1.00         

5Y 0.40 0.50 0.73 1.00        

7Y 0.34 0.41 0.65 0.96 1.00       

10Y 0.30 0.36 0.59 0.89 0.96 1.00      

15Y 0.20 0.27 0.48 0.76 0.83 0.91 1.00     

20Y 0.19 0.26 0.47 0.77 0.84 0.91 0.99 1.00    

�
� � S � � 
:2 3 P Q �� � � � Correlation�p q  

�
� �  � � 
:2 3 P Q �� � � � Correlation�p q  

���            

USD-LIB SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y   

SPT 1.00           

3M 0.83 1.00          

6M 0.80 0.92 1.00         

1Y 0.56 0.74 0.85 1.00        

2Y 0.31 0.49 0.66 0.82 1.00       

3Y 0.19 0.39 0.56 0.76 0.95 1.00      

5Y 0.06 0.27 0.44 0.68 0.91 0.94 1.00     

7Y -0.01 0.22 0.38 0.62 0.86 0.91 0.94 1.00    

10Y -0.06 0.18 0.32 0.56 0.81 0.87 0.90 0.91 1.00   

� � �            

USD-LIB SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y   

SPT 1.00           

3M 0.81 1.00          

6M 0.77 0.95 1.00         

1Y 0.50 0.70 0.86 1.00        

2Y 0.30 0.48 0.66 0.84 1.00       
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3Y 0.20 0.38 0.56 0.76 0.98 1.00      

5Y 0.08 0.29 0.45 0.66 0.91 0.97 1.00     

7Y 0.01 0.25 0.39 0.61 0.86 0.93 0.99 1.00    

10Y -0.03 0.21 0.34 0.54 0.80 0.88 0.96 0.99 1.00   

���            

USD 3M 6M 1Y 2Y 5Y 10Y 30Y     

3M 1.00           

6M 0.77 1.00          

1Y 0.74 0.85 1.00         

2Y 0.59 0.72 0.85 1.00        

5Y 0.43 0.56 0.74 0.89 1.00       

10Y 0.28 0.41 0.60 0.78 0.89 1.00      

30Y 0.10 0.19 0.33 0.48 0.63 0.73 1.00     

� � �            

USD 3M 6M 1Y 2Y 5Y 10Y 30Y     

3M 1.00           

6M 0.91 1.00          

1Y 0.83 0.94 1.00         

2Y 0.58 0.72 0.88 1.00        

5Y 0.37 0.53 0.72 0.92 1.00       

10Y 0.21 0.36 0.56 0.76 0.93 1.00      

30Y 0.02 0.11 0.29 0.45 0.64 0.82 1.00     

���            

EUR 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.72 1.00          

1Y 0.70 0.85 1.00         

2Y 0.58 0.75 0.90 1.00        

3Y 0.52 0.69 0.87 0.94 1.00       

5Y 0.37 0.56 0.75 0.85 0.88 1.00      

7Y 0.32 0.49 0.71 0.83 0.89 0.87 1.00     

10Y 0.22 0.37 0.59 0.72 0.81 0.81 0.92 1.00    

15Y 0.09 0.24 0.44 0.58 0.68 0.73 0.86 0.93 1.00   

20Y 0.01 0.15 0.33 0.46 0.56 0.63 0.77 0.86 0.92 1.00  

30Y 0.03 0.19 0.35 0.46 0.57 0.62 0.76 0.85 0.91 0.91 1.00 

� � �            

EUR 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           
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6M 0.81 1.00          

1Y 0.72 0.87 1.00         

2Y 0.54 0.71 0.92 1.00        

3Y 0.45 0.64 0.87 0.98 1.00       

5Y 0.32 0.49 0.71 0.86 0.90 1.00      

7Y 0.25 0.44 0.70 0.85 0.92 0.90 1.00     

10Y 0.17 0.33 0.57 0.73 0.82 0.83 0.96 1.00    

15Y 0.06 0.21 0.43 0.58 0.69 0.72 0.88 0.96 1.00   

20Y -0.04 0.13 0.31 0.45 0.56 0.63 0.77 0.87 0.94 1.00  

30Y 0.01 0.15 0.34 0.45 0.55 0.62 0.75 0.85 0.92 0.93 1.00 

���            

AUD 1Y 2Y 3Y 5Y 10Y 15Y      

1Y 1.00           

2Y 0.85 1.00          

3Y 0.85 0.95 1.00         

5Y 0.85 0.95 0.97 1.00        

10Y 0.77 0.88 0.91 0.92 1.00       

15Y 0.75 0.86 0.89 0.90 0.86 1.00      

� � �            

AUD 1Y 2Y 3Y 5Y 10Y 15Y      

1Y 1.00           

2Y 0.93 1.00          

3Y 0.87 0.98 1.00         

5Y 0.81 0.94 0.98 1.00        

10Y 0.64 0.80 0.86 0.93 1.00       

15Y 0.60 0.77 0.84 0.91 0.99 1.00      

���            

JPY 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.82 1.00          

1Y 0.82 0.89 1.00         

2Y 0.76 0.83 0.89 1.00        

3Y 0.67 0.74 0.83 0.87 1.00       

5Y 0.48 0.56 0.67 0.77 0.84 1.00      

7Y 0.35 0.43 0.55 0.67 0.77 0.86 1.00     

10Y 0.23 0.30 0.44 0.58 0.70 0.85 0.88 1.00    

15Y 0.22 0.28 0.41 0.56 0.69 0.84 0.87 0.92 1.00   

20Y 0.19 0.25 0.38 0.52 0.65 0.79 0.83 0.88 0.88 1.00  
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30Y 0.09 0.14 0.25 0.39 0.52 0.68 0.72 0.78 0.79 0.76 1.00 

� � �            

JPY 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.89 1.00          

1Y 0.78 0.89 1.00         

2Y 0.65 0.75 0.90 1.00        

3Y 0.56 0.65 0.82 0.96 1.00       

5Y 0.38 0.48 0.66 0.83 0.92 1.00      

7Y 0.26 0.36 0.54 0.70 0.82 0.96 1.00     

10Y 0.24 0.30 0.43 0.56 0.69 0.88 0.93 1.00    

15Y 0.26 0.31 0.43 0.52 0.65 0.81 0.84 0.94 1.00   

20Y 0.30 0.33 0.38 0.47 0.57 0.69 0.72 0.83 0.88 1.00  

30Y 0.22 0.25 0.26 0.32 0.42 0.53 0.58 0.69 0.78 0.90 1.00 

���            

GBP 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.89 1.00          

1Y 0.76 0.85 1.00         

2Y 0.55 0.68 0.86 1.00        

3Y 0.50 0.63 0.82 0.91 1.00       

5Y 0.45 0.59 0.77 0.89 0.92 1.00      

7Y 0.42 0.55 0.71 0.83 0.88 0.93 1.00     

10Y 0.37 0.48 0.64 0.77 0.83 0.90 0.93 1.00    

15Y 0.27 0.38 0.55 0.70 0.77 0.85 0.90 0.92 1.00   

20Y 0.20 0.29 0.44 0.60 0.67 0.77 0.83 0.87 0.89 1.00  

30Y 0.15 0.22 0.36 0.50 0.57 0.66 0.73 0.79 0.81 0.81 1.00 

� � �            

GBP 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.94 1.00          

1Y 0.74 0.86 1.00         

2Y 0.52 0.68 0.91 1.00        

3Y 0.46 0.62 0.85 0.98 1.00       

5Y 0.42 0.57 0.77 0.92 0.97 1.00      

7Y 0.40 0.52 0.69 0.83 0.91 0.98 1.00     

10Y 0.36 0.46 0.60 0.74 0.82 0.91 0.97 1.00    

15Y 0.26 0.36 0.50 0.64 0.72 0.83 0.90 0.96 1.00   
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20Y 0.18 0.27 0.39 0.53 0.61 0.72 0.80 0.89 0.97 1.00  

30Y 0.14 0.20 0.32 0.42 0.49 0.59 0.68 0.77 0.87 0.94 1.00 

���            

SGD 3M 1Y 2Y 5Y 7Y 10Y 15Y 20Y    

3M 1.00           

1Y 0.88 1.00          

2Y 0.78 0.84 1.00         

5Y 0.45 0.53 0.71 1.00        

7Y 0.36 0.44 0.65 0.89 1.00       

10Y 0.30 0.38 0.61 0.90 0.94 1.00      

15Y 0.17 0.25 0.50 0.84 0.90 0.93 1.00     

20Y 0.16 0.24 0.49 0.84 0.90 0.93 0.93 1.00    

� � �            

SGD 3M 1Y 2Y 5Y 7Y 10Y 15Y 20Y    

3M 1.00           

1Y 0.84 1.00          

2Y 0.69 0.81 1.00         

5Y 0.40 0.50 0.73 1.00        

7Y 0.34 0.41 0.65 0.96 1.00       

10Y 0.30 0.36 0.59 0.89 0.96 1.00      

15Y 0.20 0.27 0.48 0.76 0.83 0.91 1.00     

20Y 0.19 0.26 0.47 0.77 0.84 0.91 0.99 1.00    

2�C D � $ E F �J K 

� �
� 
~�
� � :� $ t u �� j  C D � $ E F � � V � J K� 

(1) � � ��� � ��� � 
� :2 3 P Q + J K�v w x y z* b � $ + � � �

� R + 5 6 U:7 8 9 � :2 3 P Q � S � � 	 

(2) 5 6 U, � ' � � � D U� r � l  d e f � � � l | 50%: 90% + ( � ' �

� � �
� 
  �~ � j � � � 5 6 � 5 ( �   + ' � ¡ ¢ � 6 � � c ~ � +

' �  £ ¤ ¥ ¦ & e f E F § ¨  e f E F �   q 4+ ' � © ª � � 5 6 � 8

	 

(3) e f E F �ª S «U ¬ ­ ® ¯ 5% 
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�� � $ % & ' ( ) *  

+ , - ./ USD-LIB USD EUR AUD JPY GBP SGD 

Model1 +  +  +  +  +  +  +  

% & 50%  3.75 4.58 2.08 1.17 8.67 N/A 0.42 

% & 90%  12.83 15.67 7.00 3.75 28.92 N/A 1.25 

Model2 +  +  +  +  +  +  +  

% & 50%  3.83 4.67 2.08 1.17 8.67 N/A 0.42 

% & 90% 12.42 15.67 6.92 3.67 28.75 N/A 1.25 

Model3 +  +  +  +  +  +  +  

% & 50%  3.92 4.67 2.08 1.08 8.58 N/A 0.42 

% & 90%  12.42 15.08 7.00 3.67 28.00 N/A 1.25 

 

(
) ° ± � �, - � � I E F  

1�° ± C � I ° ± > ²  

e f � � n ~ ³ P Q S ´ µ  � $ a b 30 c + e f E F  ¶ � � � $ 360

& + E F  · ¸ ¹ � $ j º J + e f E F 	» ! �¼  � � � � $ t u �~ ½

¾ e f E F �ª ¹ G H «U+ ¿À Á + E Â 	� !  ]^ Ã � � Ä Å Æ _ �

Ç È É Ê  Ë Ì � $ j b + e f E F ¿| � Í Î Ï Ð + v w Ñ Ò 	]^ Ó ¥ d

? + e f � � b Ô Õ V � È É � 

(1) e f V Ö S 0.1% 

(2) e f � Ö S 25% 

(3) ¥ × �e f � � ),...,,( 21 kIRIRIRIR  × � A Ä Ø Ù ji IRIR ,  Ú Û Ü Ý Þ V � È

É Ê � 

  ( ) 2.1×−≤− jiji IRIRMAXIRIR ����  

� ! ¥ e f � � IR ß à  � �
2

)1( +× kk
á È É Ê  

2�2 3 P Q vs. ° ± � � $ t u � � � M m�p q  

â � � ° ± �  � � �� $ 2,000`:2 3 P Q + d . p q ã V �� � ( ä
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� 

�� �   ° ± � + � � �+ d . p q  

Foreign Exchange Rate Model1 

TWD EUR AUD JPY GBP SGD KRW 

������������ 32.82 0.72 1.42 90.68 0.68 1.43 1259.55 

1Y 32.77 0.71 1.42 90.36 0.68 1.43 1259.12 

5Y 32.68 0.71 1.41 90.01 0.68 1.43 1247.50 

10Y 32.67 0.71 1.43 90.02 0.69 1.43 1259.10 

20Y 32.58 0.71 1.41 88.92 0.69 1.42 1250.74 

30Y 32.62 0.71 1.42 88.53 0.69 1.42 1253.20 

30Y_SD 7.93 0.42 1.09 49.72 0.34 0.38 797.15 

R_MEAN 0.00 0.00 0.00 -0.01 0.00 0.00 -0.02 

R_SD 1.27 2.90 3.70 2.74 2.49 1.41 3.12 

� �� �� �� � R_SD 1.28 2.90 3.71 2.75 2.49 1.41 3.12 

 
USD LIBOR Model1 

SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 

������������ 0.14 1.43 1.26 1.26 1.45 1.75 2.13 2.36 2.56 

1Y 1.68 2.15 1.96 1.90 2.07 2.36 2.76 2.98 3.18 

5Y 3.76 3.99 3.87 3.81 3.86 3.99 4.30 4.50 4.67 

10Y 4.46 4.81 4.70 4.59 4.63 4.78 5.06 5.25 5.41 

20Y 4.74 5.20 5.07 4.92 4.96 5.12 5.40 5.57 5.72 

30Y 4.78 5.32 5.18 5.04 5.06 5.21 5.48 5.66 5.82 

r_bar 4.13 5.43 5.25 5.25 5.45 5.74 6.13 6.35 6.55 

30Y_SD 2.88 2.30 2.21 2.23 2.20 2.06 1.89 1.81 1.73 

R_MEAN 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

R_SD 0.58 0.40 0.35 0.32 0.34 0.35 0.34 0.33 0.32 

� �� �� �� � R_SD 0.59 0.40 0.33 0.29 0.32 0.34 0.34 0.33 0.32 

 
USD Model1 

3M 6M 1Y 2Y 5Y 10Y 30Y 

������������ 0.08 0.27 0.37 0.78 1.58 2.29 2.83 

1Y 1.02 1.07 1.10 1.44 2.15 2.84 3.39 

5Y 2.69 2.72 2.71 2.98 3.64 4.25 4.85 

10Y 3.54 3.59 3.61 3.82 4.47 5.06 5.71 

20Y 4.13 4.18 4.21 4.40 5.00 5.58 6.24 
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30Y 4.30 4.33 4.36 4.57 5.16 5.72 6.40 

r_bar 4.26 4.45 4.55 4.96 5.76 6.47 7.01 

30Y_SD 1.76 1.71 1.68 1.78 1.87 1.77 1.55 

R_MEAN 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

R_SD 0.28 0.27 0.26 0.31 0.32 0.30 0.26 

� �� �� �� � R_SD 0.28 0.27 0.26 0.31 0.32 0.30 0.26 

 
EUR Model1 

3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

������������ 1.74 1.78 1.74 1.76 1.94 2.38 2.80 3.01 3.90 3.92 3.56 

1Y 2.24 2.29 2.25 2.26 2.42 2.89 3.25 3.49 4.28 4.37 4.07 

5Y 3.22 3.25 3.23 3.25 3.34 3.78 4.03 4.26 4.95 5.10 4.98 

10Y 3.53 3.55 3.53 3.54 3.62 4.04 4.29 4.51 5.20 5.33 5.22 

20Y 3.60 3.61 3.59 3.60 3.68 4.08 4.34 4.57 5.25 5.40 5.28 

30Y 3.60 3.61 3.58 3.59 3.67 4.08 4.34 4.58 5.27 5.41 5.30 

r_bar 3.59 3.64 3.59 3.61 3.79 4.23 4.65 4.86 5.75 5.78 5.41 

30Y_SD 0.89 0.86 0.91 1.00 1.02 1.08 0.96 0.87 0.83 0.79 0.75 

R_MEAN 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

R_SD 0.21 0.20 0.22 0.25 0.25 0.26 0.22 0.20 0.19 0.18 0.18 

� �� �� �� � R_SD 0.21 0.20 0.22 0.25 0.25 0.26 0.21 0.19 0.18 0.18 0.17 

 
AUD Model1 

1Y 2Y 3Y 5Y 10Y 15Y 

������������ 2.85 2.93 3.27 3.58 4.10 4.14 

1Y 4.18 4.24 4.53 4.85 5.37 5.41 

5Y 5.57 5.66 5.90 6.19 6.69 6.72 

10Y 5.72 5.79 6.03 6.32 6.83 6.86 

20Y 5.75 5.82 6.06 6.35 6.83 6.87 

30Y 5.72 5.78 6.03 6.32 6.82 6.85 

r_bar 5.74 5.82 6.15 6.47 6.99 7.02 

30Y_SD 0.86 0.92 0.92 0.89 0.85 0.83 

R_MEAN 0.01 0.01 0.01 0.01 0.01 0.01 

R_SD 0.28 0.30 0.30 0.28 0.27 0.27 

� �� �� �� � R_SD 0.27 0.29 0.30 0.28 0.26 0.26 

 
JPY Model1 

3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 
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������������ 0.21 0.24 0.34 0.38 0.47 0.70 0.81 1.20 1.61 1.77 1.80 

1Y 0.35 0.36 0.44 0.51 0.60 0.82 0.94 1.31 1.71 1.89 1.91 

5Y 0.72 0.72 0.76 0.88 0.96 1.18 1.33 1.59 1.94 2.22 2.26 

10Y 1.03 1.03 1.05 1.16 1.22 1.42 1.57 1.81 2.13 2.44 2.47 

20Y 1.36 1.36 1.38 1.45 1.49 1.66 1.78 2.01 2.32 2.63 2.66 

30Y 1.49 1.49 1.51 1.58 1.61 1.78 1.90 2.15 2.45 2.76 2.79 

r_bar 1.60 1.63 1.73 1.77 1.86 2.08 2.19 2.59 2.99 3.16 3.19 

30Y_SD 0.50 0.49 0.49 0.60 0.67 0.79 0.89 0.93 1.00 1.11 1.20 

R_MEAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

R_SD 0.06 0.05 0.06 0.09 0.10 0.13 0.15 0.14 0.15 0.16 0.20 

� �� �� �� � R_SD 0.06 0.05 0.06 0.09 0.11 0.13 0.15 0.14 0.15 0.16 0.20 

 
GBP Model1 

3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

������������ 0.54 0.54 0.61 1.65 2.25 2.66 3.01 3.21 3.99 4.18 3.75 

1Y 0.89 0.86 0.86 1.44 1.90 2.25 2.64 2.89 3.61 3.80 3.52 

5Y 1.80 1.76 1.74 1.78 1.85 1.92 2.07 2.29 2.75 2.88 2.91 

10Y 2.56 2.54 2.53 2.49 2.44 2.40 2.38 2.42 2.55 2.59 2.65 

20Y 3.59 3.57 3.55 3.53 3.49 3.47 3.43 3.35 3.25 3.21 3.23 

30Y 4.49 4.45 4.43 4.39 4.35 4.32 4.29 4.23 4.11 4.06 4.07 

r_bar 5.19 5.19 5.26 6.31 6.91 7.31 7.67 7.87 8.64 8.83 8.41 

30Y_SD 3.48 3.46 3.44 3.37 3.32 3.28 3.23 3.15 3.03 2.98 2.92 

R_MEAN 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 

R_SD 0.29 0.28 0.27 0.27 0.25 0.24 0.23 0.22 0.19 0.17 0.17 

� �� �� �� � R_SD 0.30 0.29 0.27 0.27 0.26 0.24 0.23 0.22 0.18 0.17 0.16 

 
SGD Model1 

3M 1Y 2Y 5Y 7Y 10Y 15Y 20Y 

������������ 0.57 0.77 0.92 1.48 1.74 2.12 2.49 2.69 

1Y 1.46 1.64 1.80 2.36 2.61 3.00 3.37 3.54 

5Y 1.62 1.81 1.97 2.54 2.78 3.17 3.54 3.70 

10Y 1.62 1.82 1.98 2.53 2.79 3.18 3.56 3.72 

20Y 1.64 1.83 1.98 2.53 2.79 3.17 3.55 3.70 

30Y 1.61 1.81 1.97 2.52 2.78 3.16 3.54 3.70 

r_bar 1.63 1.83 1.98 2.54 2.80 3.18 3.55 3.75 

30Y_SD 0.57 0.49 0.40 0.49 0.48 0.50 0.52 0.51 

R_MEAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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R_SD 0.31 0.27 0.22 0.26 0.26 0.26 0.28 0.27 

� �� �� �� � R_SD 0.30 0.26 0.21 0.25 0.25 0.25 0.27 0.26 

 
�� � �S � � �� ° ± � + d . p q  

�� � � � � �° ± � + d . p q  

Foreign Exchange Rate Model2 

TWD EUR AUD JPY GBP SGD KRW 

������������ 32.82 0.72 1.42 90.68 0.68 1.43 1259.55 

1Y 32.78 0.71 1.41 90.61 0.68 1.43 1257.84 

5Y 32.72 0.71 1.41 90.53 0.68 1.43 1247.56 

10Y 32.62 0.71 1.40 90.67 0.68 1.43 1241.96 

20Y 32.54 0.70 1.38 90.48 0.68 1.42 1233.33 

30Y 32.58 0.71 1.40 89.64 0.68 1.42 1233.82 

30Y_SD 7.91 0.44 1.12 48.40 0.35 0.38 787.91 

R_MEAN 0.00 0.00 0.00 0.00 0.00 0.00 -0.07 

R_SD 1.27 2.90 3.70 2.75 2.49 1.41 3.12 

� �� �� �� � R_SD 1.28 2.90 3.71 2.75 2.49 1.41 3.12 

 
USD LIBOR Model2 

SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 

������������ 0.14 1.43 1.26 1.26 1.45 1.75 2.13 2.36 2.56 

1Y 1.67 2.16 1.96 1.90 2.06 2.37 2.77 2.99 3.19 

5Y 3.65 3.93 3.80 3.76 3.82 3.97 4.29 4.49 4.66 

10Y 4.47 4.85 4.73 4.62 4.67 4.81 5.11 5.28 5.44 

20Y 4.85 5.29 5.16 5.01 5.04 5.17 5.42 5.59 5.71 

30Y 4.85 5.40 5.21 5.06 5.06 5.17 5.46 5.63 5.78 

r_bar 4.13 5.43 5.25 5.25 5.45 5.74 6.13 6.35 6.55 

30Y_SD 2.89 2.29 2.21 2.23 2.20 2.04 1.86 1.76 1.67 

R_MEAN 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

R_SD 0.58 0.40 0.35 0.32 0.34 0.35 0.34 0.33 0.32 

� �� �� �� � R_SD 0.59 0.40 0.33 0.29 0.32 0.34 0.34 0.33 0.32 

 
USD Model2 

3M 6M 1Y 2Y 5Y 10Y 30Y 

������������ 0.08 0.27 0.37 0.78 1.58 2.29 2.83 

1Y 1.01 1.05 1.09 1.44 2.16 2.86 3.41 
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5Y 2.67 2.69 2.69 2.99 3.67 4.29 4.86 

10Y 3.56 3.61 3.64 3.89 4.53 5.12 5.69 

20Y 4.16 4.21 4.23 4.44 5.03 5.60 6.20 

30Y 4.27 4.30 4.33 4.57 5.19 5.75 6.38 

r_bar 4.26 4.45 4.55 4.96 5.76 6.47 7.01 

30Y_SD 1.71 1.66 1.62 1.72 1.81 1.71 1.53 

R_MEAN 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

R_SD 0.28 0.27 0.26 0.31 0.32 0.30 0.26 

� �� �� �� � R_SD 0.28 0.27 0.26 0.31 0.32 0.30 0.26 

 
EUR Model2 

3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

������������ 1.74 1.78 1.74 1.76 1.94 2.38 2.80 3.01 3.90 3.92 3.56 

1Y 2.23 2.27 2.24 2.25 2.39 2.89 3.23 3.49 4.28 4.39 4.10 

5Y 3.23 3.25 3.23 3.24 3.32 3.76 4.01 4.27 4.96 5.12 5.02 

10Y 3.51 3.55 3.54 3.55 3.62 4.04 4.28 4.53 5.22 5.36 5.27 

20Y 3.58 3.60 3.59 3.58 3.64 4.05 4.30 4.55 5.24 5.39 5.29 

30Y 3.57 3.60 3.58 3.59 3.65 4.08 4.32 4.58 5.27 5.42 5.34 

r_bar 3.59 3.64 3.59 3.61 3.79 4.23 4.65 4.86 5.75 5.78 5.41 

30Y_SD 0.89 0.85 0.90 0.98 0.99 1.06 0.92 0.84 0.80 0.77 0.72 

R_MEAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

R_SD 0.21 0.20 0.22 0.25 0.25 0.26 0.22 0.20 0.19 0.18 0.18 

� �� �� �� � R_SD 0.21 0.20 0.22 0.25 0.25 0.26 0.21 0.19 0.18 0.18 0.17 

 
AUD Model2 

1Y 2Y 3Y 5Y 10Y 15Y 

������������ 2.85 2.93 3.27 3.58 4.10 4.14 

1Y 4.18 4.24 4.54 4.86 5.38 5.42 

5Y 5.59 5.67 5.92 6.21 6.72 6.75 

10Y 5.74 5.81 6.07 6.35 6.86 6.89 

20Y 5.75 5.82 6.06 6.35 6.84 6.87 

30Y 5.73 5.79 6.04 6.33 6.83 6.86 

r_bar 5.74 5.82 6.15 6.47 6.99 7.02 

30Y_SD 0.85 0.90 0.91 0.87 0.82 0.81 

R_MEAN 0.01 0.01 0.01 0.01 0.01 0.01 

R_SD 0.28 0.30 0.30 0.28 0.27 0.27 

� �� �� �� � R_SD 0.27 0.29 0.30 0.28 0.26 0.26 
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JPY Model2 

3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

������������ 0.21 0.24 0.34 0.38 0.47 0.70 0.81 1.20 1.61 1.77 1.80 

1Y 0.35 0.36 0.44 0.51 0.60 0.81 0.93 1.30 1.70 1.88 1.90 

5Y 0.72 0.72 0.76 0.89 0.96 1.16 1.30 1.56 1.90 2.18 2.21 

10Y 1.03 1.03 1.06 1.17 1.23 1.43 1.58 1.82 2.14 2.44 2.47 

20Y 1.36 1.36 1.38 1.46 1.50 1.68 1.81 2.05 2.36 2.65 2.68 

30Y 1.48 1.48 1.50 1.57 1.60 1.76 1.88 2.12 2.42 2.72 2.75 

r_bar 1.60 1.63 1.73 1.77 1.86 2.08 2.19 2.59 2.99 3.16 3.19 

30Y_SD 0.51 0.50 0.50 0.61 0.68 0.79 0.89 0.93 1.01 1.11 1.21 

R_MEAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

R_SD 0.06 0.05 0.06 0.09 0.10 0.13 0.15 0.14 0.15 0.16 0.20 

� �� �� �� � R_SD 0.06 0.05 0.06 0.09 0.11 0.13 0.15 0.14 0.15 0.16 0.20 

 
GBP Model2 

3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

������������ 0.54 0.54 0.61 1.65 2.25 2.66 3.01 3.21 3.99 4.18 3.75 

1Y 0.89 0.88 0.87 1.45 1.87 2.19 2.58 2.89 3.59 3.81 3.54 

5Y 1.89 1.85 1.82 1.86 1.90 1.93 2.03 2.30 2.71 2.86 2.93 

10Y 2.57 2.56 2.56 2.52 2.48 2.45 2.41 2.44 2.55 2.59 2.66 

20Y 3.54 3.53 3.52 3.47 3.44 3.41 3.37 3.30 3.20 3.16 3.18 

30Y 4.44 4.42 4.40 4.36 4.33 4.30 4.27 4.20 4.09 4.05 4.05 

r_bar 5.19 5.19 5.26 6.31 6.91 7.31 7.67 7.87 8.64 8.83 8.41 

30Y_SD 3.37 3.35 3.32 3.26 3.22 3.20 3.16 3.09 2.98 2.94 2.89 

R_MEAN 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 

R_SD 0.29 0.28 0.27 0.27 0.25 0.24 0.23 0.22 0.19 0.17 0.17 

� �� �� �� � R_SD 0.30 0.29 0.27 0.27 0.26 0.24 0.23 0.22 0.18 0.17 0.16 

 
SGD Model2 

3M 1Y 2Y 5Y 7Y 10Y 15Y 20Y 

������������ 0.57 0.77 0.92 1.48 1.74 2.12 2.49 2.69 

1Y 1.48 1.67 1.81 2.35 2.61 2.99 3.36 3.53 

5Y 1.63 1.82 1.98 2.53 2.78 3.16 3.54 3.70 

10Y 1.65 1.85 2.00 2.55 2.81 3.20 3.57 3.73 

20Y 1.64 1.83 1.98 2.54 2.79 3.18 3.55 3.71 

30Y 1.64 1.83 1.98 2.54 2.80 3.19 3.56 3.71 
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r_bar 1.63 1.83 1.98 2.54 2.80 3.18 3.55 3.75 

30Y_SD 0.58 0.50 0.41 0.49 0.48 0.49 0.51 0.50 

R_MEAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

R_SD 0.31 0.27 0.22 0.26 0.26 0.26 0.28 0.27 

� �� �� �� � R_SD 0.30 0.26 0.21 0.25 0.25 0.25 0.27 0.26 

 
�� � �S � � 
� ° ± � + d . p q  

�� � � � � 
� ° ± � + d . p q  

Foreign Exchange Rate Model3 

TWD EUR AUD JPY GBP SGD KRW 

������������ 32.82 0.72 1.42 90.68 0.68 1.43 1259.55 

1Y 32.78 0.71 1.41 90.61 0.68 1.43 1257.84 

5Y 32.72 0.71 1.41 90.53 0.68 1.43 1247.56 

10Y 32.62 0.71 1.40 90.67 0.68 1.43 1241.96 

20Y 32.54 0.70 1.38 90.48 0.68 1.42 1233.33 

30Y 32.58 0.71 1.40 89.64 0.68 1.42 1233.82 

30Y_SD 7.91 0.44 1.12 48.40 0.35 0.38 787.91 

R_MEAN 0.00 0.00 0.00 0.00 0.00 0.00 -0.07 

R_SD 1.27 2.90 3.70 2.75 2.49 1.41 3.12 

� �� �� �� � R_SD 1.28 2.90 3.71 2.75 2.49 1.41 3.12 

 
USD LIBOR Model3 

SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 

������������ 0.14 1.43 1.26 1.26 1.45 1.75 2.13 2.36 2.56 

1Y 1.66 2.14 1.93 1.92 2.12 2.41 2.80 3.02 3.22 

5Y 3.62 3.92 3.68 3.68 3.90 4.18 4.55 4.79 4.98 

10Y 4.52 4.96 4.73 4.69 4.89 5.18 5.56 5.78 5.98 

20Y 4.77 5.39 5.17 5.14 5.33 5.63 6.02 6.25 6.42 

30Y 4.80 5.49 5.26 5.26 5.44 5.74 6.15 6.36 6.56 

r_bar 4.13 5.43 5.25 5.25 5.45 5.74 6.13 6.35 6.55 

30Y_SD 2.91 2.27 1.90 1.68 1.86 1.96 1.95 1.88 1.85 

R_MEAN 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

R_SD 0.58 0.40 0.33 0.29 0.32 0.34 0.34 0.33 0.32 

� �� �� �� � R_SD 0.59 0.40 0.33 0.29 0.32 0.34 0.34 0.33 0.32 

 
Model3 USD 
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3M 6M 1Y 2Y 5Y 10Y 30Y 

������������ 0.08 0.27 0.37 0.78 1.58 2.29 2.83 

1Y 1.01 1.06 1.10 1.46 2.18 2.88 3.42 

5Y 2.66 2.72 2.76 3.18 3.91 4.57 5.06 

10Y 3.63 3.77 3.83 4.24 4.97 5.63 6.09 

20Y 4.19 4.35 4.44 4.83 5.57 6.26 6.80 

30Y 4.23 4.40 4.54 4.97 5.74 6.43 7.03 

r_bar 4.26 4.45 4.55 4.96 5.76 6.47 7.01 

30Y_SD 1.75 1.69 1.65 1.94 2.05 1.90 1.62 

R_MEAN 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

R_SD 0.28 0.27 0.26 0.31 0.32 0.30 0.26 

� �� �� �� � R_SD 0.28 0.27 0.26 0.31 0.32 0.30 0.26 

 
EUR Model3 

3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

������������ 1.74 1.78 1.74 1.76 1.94 2.38 2.80 3.01 3.90 3.92 3.56 

1Y 2.24 2.29 2.26 2.27 2.45 2.91 3.32 3.54 4.43 4.46 4.09 

5Y 3.23 3.26 3.23 3.26 3.43 3.90 4.31 4.53 5.42 5.45 5.08 

10Y 3.54 3.62 3.58 3.60 3.77 4.22 4.61 4.82 5.71 5.73 5.36 

20Y 3.60 3.63 3.60 3.60 3.77 4.21 4.62 4.84 5.73 5.76 5.38 

30Y 3.59 3.63 3.58 3.62 3.79 4.24 4.66 4.87 5.77 5.79 5.43 

r_bar 3.59 3.64 3.59 3.61 3.79 4.23 4.65 4.86 5.75 5.78 5.41 

30Y_SD 0.87 0.87 0.94 1.05 1.04 1.12 0.91 0.82 0.76 0.77 0.74 

R_MEAN 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

R_SD 0.21 0.20 0.22 0.25 0.25 0.26 0.21 0.19 0.18 0.18 0.18 

� �� �� �� � R_SD 0.21 0.20 0.22 0.25 0.25 0.26 0.21 0.19 0.18 0.18 0.17 

 
AUD Model3 

1Y 2Y 3Y 5Y 10Y 15Y 

������������ 2.85 2.93 3.27 3.58 4.10 4.14 

1Y 4.21 4.28 4.62 4.93 5.45 5.49 

5Y 5.62 5.72 6.05 6.35 6.88 6.91 

10Y 5.77 5.84 6.17 6.47 7.00 7.03 

20Y 5.73 5.81 6.13 6.45 6.96 7.00 

30Y 5.74 5.81 6.16 6.48 6.99 7.04 

r_bar 5.74 5.82 6.15 6.47 6.99 7.02 

30Y_SD 0.85 0.92 0.93 0.87 0.82 0.83 
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R_MEAN 0.01 0.01 0.01 0.01 0.01 0.01 

R_SD 0.28 0.30 0.30 0.28 0.26 0.27 

� �� �� �� � R_SD 0.27 0.29 0.30 0.28 0.26 0.26 

 
JPY Model3 

3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

������������ 0.21 0.24 0.34 0.38 0.47 0.70 0.81 1.20 1.61 1.77 1.80 

1Y 0.35 0.37 0.46 0.52 0.61 0.81 0.92 1.30 1.70 1.87 1.89 

5Y 0.74 0.74 0.85 0.94 1.07 1.26 1.41 1.70 2.09 2.26 2.34 

10Y 1.04 1.04 1.15 1.25 1.38 1.60 1.78 2.05 2.43 2.59 2.70 

20Y 1.35 1.36 1.46 1.55 1.69 1.94 2.11 2.39 2.78 2.93 3.06 

30Y 1.50 1.53 1.64 1.73 1.86 2.09 2.23 2.54 2.93 3.06 3.22 

r_bar 1.60 1.63 1.73 1.77 1.86 2.08 2.19 2.59 2.99 3.16 3.19 

30Y_SD 0.51 0.46 0.54 0.73 0.89 1.02 1.16 1.17 1.29 1.33 1.64 

R_MEAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

R_SD 0.06 0.05 0.06 0.09 0.11 0.13 0.15 0.14 0.15 0.16 0.20 

� �� �� �� � R_SD 0.06 0.05 0.06 0.09 0.11 0.13 0.15 0.14 0.15 0.16 0.20 

 
GBP Model3 

3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

������������ 0.54 0.54 0.61 1.65 2.25 2.66 3.01 3.21 3.99 4.18 3.75 

1Y 0.88 0.88 0.88 1.68 2.25 2.65 3.01 3.21 3.98 4.18 3.74 

5Y 1.84 1.78 1.72 2.13 2.49 2.76 3.09 3.23 3.98 4.17 3.74 

10Y 2.61 2.57 2.45 2.76 2.94 3.09 3.32 3.39 4.02 4.17 3.76 

20Y 3.68 3.62 3.48 3.64 3.71 3.72 3.82 3.78 4.20 4.28 3.91 

30Y 4.50 4.40 4.27 4.40 4.36 4.31 4.38 4.25 4.48 4.47 4.14 

r_bar 5.19 5.19 5.26 6.31 6.91 7.31 7.67 7.87 8.64 8.83 8.41 

30Y_SD 3.47 3.34 3.24 3.38 3.30 3.22 3.16 3.09 2.95 2.76 2.67 

R_MEAN 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 

R_SD 0.29 0.28 0.27 0.27 0.25 0.24 0.23 0.21 0.18 0.17 0.16 

� �� �� �� � R_SD 0.30 0.29 0.27 0.27 0.26 0.24 0.23 0.22 0.18 0.17 0.16 

 
SGD Model3 

3M 1Y 2Y 5Y 7Y 10Y 15Y 20Y 

������������ 0.57 0.77 0.92 1.48 1.74 2.12 2.49 2.69 

1Y 1.47 1.66 1.81 2.37 2.62 3.01 3.38 3.57 

5Y 1.63 1.82 1.98 2.54 2.79 3.17 3.55 3.74 



©2009 Taiwan Insurance Institute 
�� � � � � � � 	 
 � � 
 � � 	 � � � �� � � �  

 104 

10Y 1.62 1.83 1.98 2.54 2.80 3.18 3.55 3.75 

20Y 1.63 1.82 1.97 2.53 2.79 3.17 3.55 3.74 

30Y 1.66 1.84 1.99 2.53 2.79 3.17 3.54 3.73 

r_bar 1.63 1.83 1.98 2.54 2.80 3.18 3.55 3.75 

30Y_SD 0.56 0.49 0.41 0.49 0.48 0.50 0.52 0.51 

R_MEAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

R_SD 0.31 0.27 0.22 0.26 0.26 0.26 0.28 0.27 

� �� �� �� � R_SD 0.30 0.26 0.21 0.25 0.25 0.25 0.27 0.26 

 
d � � ° ± � Correlation�p q ã V �� � 
( ä � 

�� � 
 � � 
� ° ± � + d . p q  

USD-LIB ���           

Model1 SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y   

SPT 1.00           

3M 0.80 1.00          

6M 0.78 0.91 1.00         

1Y 0.60 0.75 0.86 1.00        

2Y 0.41 0.56 0.70 0.83 1.00       

3Y 0.28 0.45 0.60 0.75 0.94 1.00      

5Y 0.15 0.33 0.48 0.65 0.87 0.94 1.00     

7Y 0.08 0.28 0.42 0.59 0.82 0.91 0.96 1.00    

10Y 0.03 0.23 0.36 0.52 0.76 0.86 0.93 0.95 1.00   

Model2 SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y   

SPT 1.00           

3M 0.82 1.00          

6M 0.80 0.92 1.00         

1Y 0.61 0.76 0.86 1.00        

2Y 0.40 0.56 0.71 0.84 1.00       

3Y 0.27 0.45 0.60 0.76 0.93 1.00      

5Y 0.14 0.33 0.48 0.65 0.87 0.94 1.00     

7Y 0.08 0.27 0.41 0.59 0.83 0.91 0.96 1.00    

10Y 0.03 0.22 0.35 0.53 0.77 0.86 0.92 0.93 1.00   

Model3 SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y   

SPT 1.00           

3M 0.82 1.00          

6M 0.80 0.92 1.00         

1Y 0.62 0.76 0.86 1.00        
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2Y 0.40 0.55 0.70 0.83 1.00       

3Y 0.27 0.44 0.60 0.76 0.93 1.00      

5Y 0.12 0.32 0.47 0.65 0.86 0.93 1.00     

7Y 0.05 0.26 0.40 0.59 0.81 0.89 0.93 1.00    

10Y -0.01 0.21 0.34 0.53 0.75 0.84 0.89 0.91 1.00   

� � �            

USD-LIB SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y   

SPT 1.00           

3M 0.81 1.00          

6M 0.77 0.95 1.00         

1Y 0.50 0.70 0.86 1.00        

2Y 0.30 0.48 0.66 0.84 1.00       

3Y 0.20 0.38 0.56 0.76 0.98 1.00      

5Y 0.08 0.29 0.45 0.66 0.91 0.97 1.00     

7Y 0.01 0.25 0.39 0.61 0.86 0.93 0.99 1.00    

10Y -0.03 0.21 0.34 0.54 0.80 0.88 0.96 0.99 1.00   

USD ���           

Model1 3M 6M 1Y 2Y 5Y 10Y 30Y     

3M 1.00           

6M 0.83 1.00          

1Y 0.78 0.88 1.00         

2Y 0.61 0.73 0.85 1.00        

5Y 0.41 0.55 0.71 0.89 1.00       

10Y 0.24 0.37 0.55 0.76 0.91 1.00      

30Y 0.02 0.11 0.26 0.46 0.66 0.80 1.00     

Model2 3M 6M 1Y 2Y 5Y 10Y 30Y     

3M 1.00           

6M 0.81 1.00          

1Y 0.77 0.87 1.00         

2Y 0.62 0.74 0.86 1.00        

5Y 0.42 0.56 0.72 0.89 1.00       

10Y 0.24 0.38 0.56 0.77 0.90 1.00      

30Y 0.00 0.11 0.27 0.48 0.64 0.73 1.00     

Model3 3M 6M 1Y 2Y 5Y 10Y 30Y     

3M 1.00           

6M 0.80 1.00          

1Y 0.76 0.86 1.00         

2Y 0.60 0.72 0.85 1.00        
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5Y 0.44 0.56 0.73 0.89 1.00       

10Y 0.30 0.42 0.58 0.78 0.89 1.00      

30Y 0.11 0.20 0.32 0.49 0.64 0.73 1.00     

� � �            

USD 3M 6M 1Y 2Y 5Y 10Y 30Y     

3M 1.00           

6M 0.91 1.00          

1Y 0.83 0.94 1.00         

2Y 0.58 0.72 0.88 1.00        

5Y 0.37 0.53 0.72 0.92 1.00       

10Y 0.21 0.36 0.56 0.76 0.93 1.00      

30Y 0.02 0.11 0.29 0.45 0.64 0.82 1.00     

EUR ���           

Model1 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.80 1.00          

1Y 0.74 0.87 1.00         

2Y 0.59 0.74 0.91 1.00        

3Y 0.52 0.67 0.87 0.95 1.00       

5Y 0.37 0.53 0.73 0.85 0.88 1.00      

7Y 0.32 0.48 0.71 0.84 0.90 0.89 1.00     

10Y 0.22 0.36 0.59 0.73 0.82 0.83 0.94 1.00    

15Y 0.13 0.27 0.48 0.62 0.72 0.76 0.88 0.94 1.00   

20Y 0.02 0.16 0.36 0.49 0.60 0.66 0.80 0.88 0.92 1.00  

30Y 0.03 0.18 0.36 0.47 0.57 0.63 0.76 0.85 0.89 0.90 1.00 

Model2 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.81 1.00          

1Y 0.74 0.87 1.00         

2Y 0.59 0.74 0.88 1.00        

3Y 0.51 0.68 0.84 0.91 1.00       

5Y 0.36 0.53 0.71 0.82 0.86 1.00      

7Y 0.31 0.48 0.69 0.81 0.88 0.88 1.00     

10Y 0.21 0.36 0.59 0.73 0.82 0.84 0.94 1.00    

15Y 0.12 0.27 0.49 0.63 0.73 0.77 0.89 0.94 1.00   

20Y 0.01 0.17 0.38 0.52 0.63 0.69 0.81 0.89 0.92 1.00  

30Y 0.02 0.18 0.38 0.51 0.61 0.67 0.78 0.85 0.87 0.88 1.00 

Model3 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 
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3M 1.00           

6M 0.75 1.00          

1Y 0.72 0.85 1.00         

2Y 0.60 0.75 0.90 1.00        

3Y 0.53 0.69 0.87 0.94 1.00       

5Y 0.38 0.55 0.74 0.85 0.88 1.00      

7Y 0.34 0.50 0.71 0.83 0.89 0.88 1.00     

10Y 0.24 0.38 0.60 0.73 0.81 0.82 0.92 1.00    

15Y 0.14 0.28 0.48 0.61 0.71 0.75 0.87 0.93 1.00   

20Y 0.05 0.18 0.36 0.49 0.59 0.65 0.78 0.87 0.92 1.00  

30Y 0.04 0.19 0.36 0.47 0.57 0.63 0.75 0.84 0.89 0.90 1.00 

� � �            

EUR 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.81 1.00          

1Y 0.72 0.87 1.00         

2Y 0.54 0.71 0.92 1.00        

3Y 0.45 0.64 0.87 0.98 1.00       

5Y 0.32 0.49 0.71 0.86 0.90 1.00      

7Y 0.25 0.44 0.70 0.85 0.92 0.90 1.00     

10Y 0.17 0.33 0.57 0.73 0.82 0.83 0.96 1.00    

15Y 0.06 0.21 0.43 0.58 0.69 0.72 0.88 0.96 1.00   

20Y -0.04 0.13 0.31 0.45 0.56 0.63 0.77 0.87 0.94 1.00  

30Y 0.01 0.15 0.34 0.45 0.55 0.62 0.75 0.85 0.92 0.93 1.00 

AUD ���           

Model1 1Y 2Y 3Y 5Y 10Y 15Y      

1Y 1.00           

2Y 0.90 1.00          

3Y 0.87 0.96 1.00         

5Y 0.83 0.94 0.97 1.00        

10Y 0.71 0.83 0.87 0.92 1.00       

15Y 0.67 0.80 0.85 0.90 0.94 1.00      

Model2 1Y 2Y 3Y 5Y 10Y 15Y      

1Y 1.00           

2Y 0.89 1.00          

3Y 0.87 0.97 1.00         

5Y 0.83 0.94 0.97 1.00        

10Y 0.70 0.83 0.88 0.92 1.00       
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15Y 0.67 0.81 0.85 0.90 0.94 1.00      

Model3 1Y 2Y 3Y 5Y 10Y 15Y      

1Y 1.00           

2Y 0.85 1.00          

3Y 0.85 0.96 1.00         

5Y 0.85 0.95 0.98 1.00        

10Y 0.78 0.89 0.91 0.93 1.00       

15Y 0.77 0.88 0.90 0.92 0.90 1.00      

� � �            

AUD 1Y 2Y 3Y 5Y 10Y 15Y      

1Y 1.00           

2Y 0.93 1.00          

3Y 0.87 0.98 1.00         

5Y 0.81 0.94 0.98 1.00        

10Y 0.64 0.80 0.86 0.93 1.00       

15Y 0.60 0.77 0.84 0.91 0.99 1.00      

JPY ���           

Model1 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.87 1.00          

1Y 0.81 0.88 1.00         

2Y 0.71 0.79 0.89 1.00        

3Y 0.63 0.70 0.83 0.91 1.00       

5Y 0.44 0.52 0.67 0.81 0.88 1.00      

7Y 0.31 0.39 0.55 0.70 0.79 0.91 1.00     

10Y 0.23 0.29 0.44 0.59 0.70 0.86 0.90 1.00    

15Y 0.25 0.30 0.41 0.54 0.66 0.81 0.85 0.91 1.00   

20Y 0.25 0.29 0.36 0.48 0.59 0.73 0.78 0.86 0.89 1.00  

30Y 0.19 0.21 0.24 0.33 0.44 0.58 0.64 0.75 0.82 0.86 1.00 

Model2 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.87 1.00          

1Y 0.81 0.88 1.00         

2Y 0.72 0.79 0.89 1.00        

3Y 0.64 0.71 0.83 0.91 1.00       

5Y 0.44 0.52 0.67 0.81 0.87 1.00      

7Y 0.31 0.38 0.55 0.70 0.79 0.91 1.00     

10Y 0.22 0.28 0.43 0.59 0.71 0.86 0.90 1.00    



©2009 Taiwan Insurance Institute 
�� � � � � � � 	 
 � � 
 � � 	 � � � �� � � �  

 109 

15Y 0.24 0.29 0.41 0.55 0.66 0.81 0.85 0.91 1.00   

20Y 0.25 0.29 0.36 0.48 0.59 0.72 0.77 0.85 0.89 1.00  

30Y 0.19 0.21 0.24 0.32 0.44 0.57 0.63 0.74 0.81 0.86 1.00 

Model3 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.85 1.00          

1Y 0.83 0.90 1.00         

2Y 0.75 0.82 0.89 1.00        

3Y 0.67 0.73 0.82 0.88 1.00       

5Y 0.49 0.55 0.67 0.77 0.84 1.00      

7Y 0.36 0.42 0.54 0.67 0.76 0.86 1.00     

10Y 0.24 0.30 0.43 0.58 0.70 0.84 0.88 1.00    

15Y 0.22 0.28 0.41 0.56 0.68 0.83 0.87 0.92 1.00   

20Y 0.19 0.24 0.37 0.52 0.63 0.79 0.83 0.88 0.88 1.00  

30Y 0.10 0.14 0.25 0.39 0.51 0.67 0.72 0.79 0.79 0.77 1.00 

� � �            

JPY 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.89 1.00          

1Y 0.78 0.89 1.00         

2Y 0.65 0.75 0.90 1.00        

3Y 0.56 0.65 0.82 0.96 1.00       

5Y 0.38 0.48 0.66 0.83 0.92 1.00      

7Y 0.26 0.36 0.54 0.70 0.82 0.96 1.00     

10Y 0.24 0.30 0.43 0.56 0.69 0.88 0.93 1.00    

15Y 0.26 0.31 0.43 0.52 0.65 0.81 0.84 0.94 1.00   

20Y 0.30 0.33 0.38 0.47 0.57 0.69 0.72 0.83 0.88 1.00  

30Y 0.22 0.25 0.26 0.32 0.42 0.53 0.58 0.69 0.78 0.90 1.00 

GBP ���           

Model1 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.90 1.00          

1Y 0.77 0.87 1.00         

2Y 0.57 0.69 0.83 1.00        

3Y 0.50 0.63 0.79 0.91 1.00       

5Y 0.45 0.58 0.74 0.88 0.94 1.00      

7Y 0.42 0.54 0.69 0.83 0.90 0.95 1.00     

10Y 0.38 0.48 0.62 0.77 0.83 0.90 0.94 1.00    
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15Y 0.29 0.39 0.53 0.68 0.76 0.84 0.89 0.92 1.00   

20Y 0.22 0.31 0.44 0.59 0.67 0.76 0.82 0.87 0.91 1.00  

30Y 0.19 0.26 0.38 0.50 0.57 0.65 0.72 0.78 0.81 0.81 1.00 

Model2 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.85 1.00          

1Y 0.77 0.87 1.00         

2Y 0.63 0.73 0.83 1.00        

3Y 0.58 0.68 0.79 0.87 1.00       

5Y 0.52 0.62 0.74 0.83 0.89 1.00      

7Y 0.47 0.57 0.69 0.80 0.86 0.92 1.00     

10Y 0.41 0.50 0.62 0.75 0.81 0.88 0.92 1.00    

15Y 0.32 0.41 0.53 0.66 0.74 0.82 0.88 0.91 1.00   

20Y 0.24 0.33 0.44 0.58 0.66 0.75 0.81 0.87 0.91 1.00  

30Y 0.19 0.26 0.37 0.50 0.56 0.65 0.72 0.78 0.82 0.83 1.00 

Model3 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.89 1.00          

1Y 0.78 0.87 1.00         

2Y 0.59 0.70 0.84 1.00        

3Y 0.52 0.64 0.80 0.91 1.00       

5Y 0.47 0.59 0.75 0.87 0.93 1.00      

7Y 0.44 0.55 0.69 0.82 0.88 0.93 1.00     

10Y 0.39 0.49 0.63 0.76 0.83 0.89 0.92 1.00    

15Y 0.30 0.40 0.53 0.68 0.76 0.84 0.89 0.92 1.00   

20Y 0.23 0.32 0.44 0.60 0.68 0.76 0.82 0.87 0.90 1.00  

30Y 0.20 0.26 0.38 0.51 0.58 0.67 0.73 0.79 0.82 0.82 1.00 

� � �            

GBP 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

3M 1.00           

6M 0.94 1.00          

1Y 0.74 0.86 1.00         

2Y 0.52 0.68 0.91 1.00        

3Y 0.46 0.62 0.85 0.98 1.00       

5Y 0.42 0.57 0.77 0.92 0.97 1.00      

7Y 0.40 0.52 0.69 0.83 0.91 0.98 1.00     

10Y 0.36 0.46 0.60 0.74 0.82 0.91 0.97 1.00    

15Y 0.26 0.36 0.50 0.64 0.72 0.83 0.90 0.96 1.00   
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20Y 0.18 0.27 0.39 0.53 0.61 0.72 0.80 0.89 0.97 1.00  

30Y 0.14 0.20 0.32 0.42 0.49 0.59 0.68 0.77 0.87 0.94 1.00 

SGD ���           

Model1 3M 1Y 2Y 5Y 7Y 10Y 15Y 20Y    

3M 1.00           

1Y 0.87 1.00          

2Y 0.75 0.83 1.00         

5Y 0.44 0.52 0.71 1.00        

7Y 0.36 0.44 0.66 0.90 1.00       

10Y 0.31 0.39 0.61 0.89 0.93 1.00      

15Y 0.19 0.26 0.50 0.83 0.89 0.92 1.00     

20Y 0.18 0.25 0.49 0.83 0.89 0.93 0.94 1.00    

Model2 3M 1Y 2Y 5Y 7Y 10Y 15Y 20Y    

3M 1.00           

1Y 0.89 1.00          

2Y 0.76 0.83 1.00         

5Y 0.42 0.51 0.71 1.00        

7Y 0.35 0.43 0.65 0.90 1.00       

10Y 0.30 0.37 0.60 0.89 0.94 1.00      

15Y 0.19 0.26 0.50 0.83 0.89 0.93 1.00     

20Y 0.18 0.25 0.49 0.83 0.89 0.93 0.94 1.00    

Model3 3M 1Y 2Y 5Y 7Y 10Y 15Y 20Y    

3M 1.00           

1Y 0.87 1.00          

2Y 0.78 0.84 1.00         

5Y 0.45 0.53 0.71 1.00        

7Y 0.36 0.44 0.65 0.89 1.00       

10Y 0.30 0.38 0.61 0.90 0.94 1.00      

15Y 0.17 0.25 0.50 0.84 0.90 0.93 1.00     

20Y 0.17 0.24 0.50 0.84 0.90 0.93 0.94 1.00    

� � �            

SGD 3M 1Y 2Y 5Y 7Y 10Y 15Y 20Y    

3M 1.00           

1Y 0.84 1.00          

2Y 0.69 0.81 1.00         

5Y 0.40 0.50 0.73 1.00        

7Y 0.34 0.41 0.65 0.96 1.00       

10Y 0.30 0.36 0.59 0.89 0.96 1.00      
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15Y 0.20 0.27 0.48 0.76 0.83 0.91 1.00     

20Y 0.19 0.26 0.47 0.77 0.84 0.91 0.99 1.00    

 

3�. ° ± � � $ E F �J KI å æ � � �ç è  
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¢ � H ÷ � � � + � � 	 

(4)4& b �  � � � � � � 4& 5 6 e f � 8 + J K� 

4& ß à  L ù ú ( û ü �E F � �  ( 5 6 ) � � � � 4& 5 6 e f � 8
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�<×8=> � ? 5 �Ì ´ @ e ) A � � P % B 
 � � C D ª E 
 � I A B â �
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L ù ú ( û ü � � � ~ I ( G H � E F  Ãa b â X AA v w ¹ + b c x ç

j Ø y ` E F  í â ­ z Ì � � 2 5 �  . & � { Æ R S 3 s 4 5 6 O P ê >Q

m 1 2 ~ h 1 «�0 Þ K � E F Ä  q h � Á - � r _ | ? ¼ � P � � ¥Ì � b

c «�0 Þ K + } ~ 	 

 

��RBC É � C3 � � + M 5  

L ù ú � � e f � � G H + , - E F � * b M 5 À Á + c � e f � l m r∆

	ß À Á + c � e f � l m r∆ � � * � 97 c Ì � � v � ù ú M N � Ì � � C D ª

E 
 � � h 1 - É ï � � ù ú M N �� � m � � e f � � � P L � X � ( û I Ø �

� m C3 e f � � + > ² 	 
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d � � � M 5 � ? Y Õ Z [ À Á + c � e f � l m  ~ I � ( � d ? e f �
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² � P � � � 
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(1)d ? e f � � � � M 5  

K L , - E F )1(IR � )2(IR ��� )360(IR £ ¤ + e f � l m ),...,( 1 krrIR ∆∆∆

+ � L � � � � � SΣ	e * � k l ) � �IR � � ä S 

( ) ( ) ( )11 ×××
=∆

kkkk
WQIR  

A Ä  )W,....,W,W(W m ′= 21 SA � k l  � � � � ¡ � ò � z 

Q )kk( × SA � K ` À + p � z 

( ) ( ) ( )kkkk
,...,,diag,),(N~W λλλ 211

0 =ΛΛ
××

��  

� � Ã � � � , % � � k l  (PC1) # � e f � � 5 �  (level) + ¡ �

 � ! " ~ 1W b M 5 À Á + c � e f � l m r∆ : 

( ) ( ) ( ) ( ) 1
1
1

11
WqWQIR

kkkkk ××××
≈=∆  

í S X � �  ! " ~ 5 6 + > Ê X � À Á + c � e f � l m r∆  � ¥

� Ê ß à  Ã 95% + � 8V  126451 1
1 ×××=∆ ∑

k

q
.r ,iλ 	A t u ã V �

( ä � 
�� ���� � �� � � ��� � 	 
 � � � 	 � �� ��

rk∆ � 1 . 3 2 � 1 . 0 0 � 1 . 5 1 � 0 . 5 4 � 1 . 1 2 � 1 . 2 3 �

 

(2)Ò ? e f � � À � M 5  
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+e f � l m	� !  � ± z + | � E ÷� 80%' ,�   ¼ ¡ÅÆ 2W �

ý | n 3W  ~ ¢ Å¥ ± z + | � �	 
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V ¼ r∆ �% i � E FV % jc+ b c Â U 	 

r∆ Æ& * ö � (2) Ò ?e f � � À � M5 ( � j �e f � l m � r∆

Ç Æ M5 ( � P G �« � ê > Q m+ê U  ë § ê > Q m²� b Ê �5 j

å ¡ Â U ê U +� �m �S e f � �P L   	 
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+ , - . 30/0 1 2 3 45 6 7 48 Model 2 9 :; �<= > � 

< A1  Model 24 t ? @ 9 :< 

Foreign Exchange Rate ����  

TWD EUR AUD JPY GBP SGD KRW 

Model2 32.58 0.71 1.40 89.64 0.68 1.42 1233.82 
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SD 7.91 0.44 1.12 48.40 0.35 0.38 787.91 

� � �� � �� � �� � � 10 32.90 0.72 1.43 89.75 0.69 1.43 1271.65 

SD 8.37 0.44 1.16 52.81 0.37 0.40 867.47 

� � �� � �� � �� � � 7 32.97 0.73 1.46 91.29 0.69 1.44 1281.59 

SD 8.87 0.49 1.28 53.04 0.38 0.42 943.46 

 
USD LIBOR ����  

SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 

Model2 4.85 5.40 5.21 5.06 5.06 5.17 5.46 5.63 5.78 

SD 2.89 2.29 2.21 2.23 2.20 2.04 1.86 1.76 1.67 

� � �� � �� � �� � � 10 4.81 5.25 5.13 5.00 5.04 5.18 5.45 5.63 5.75 

SD 2.91 2.31 2.22 2.26 2.22 2.07 1.89 1.79 1.72 

� � �� � �� � �� � � 7 4.78 5.22 5.09 4.97 5.02 5.17 5.46 5.62 5.76 

SD 2.88 2.31 2.24 2.27 2.22 2.07 1.89 1.81 1.75 

 
USD ����  

3M 6M 1Y 2Y 5Y 10Y 30Y 

Model2 4.27 4.30 4.33 4.57 5.19 5.75 6.38 

SD 1.71 1.66 1.62 1.72 1.81 1.71 1.53 

� � �� � �� � �� � � 10 4.23 4.26 4.29 4.52 5.12 5.67 6.28 

SD 1.77 1.69 1.68 1.74 1.80 1.70 1.56 

� � �� � �� � �� � � 7 4.32 4.35 4.37 4.58 5.16 5.69 6.23 

SD 1.83 1.76 1.71 1.73 1.83 1.73 1.58 

 
EUR ����  

3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

Model2 3.57 3.60 3.58 3.59 3.65 4.08 4.32 4.58 5.27 5.42 5.34 

SD 0.89 0.85 0.90 0.98 0.99 1.06 0.92 0.84 0.80 0.77 0.72 

� � �� � �� � �� � � 10 3.59 3.63 3.61 3.63 3.68 4.07 4.29 4.53 5.23 5.37 5.31 

SD 0.90 0.87 0.91 0.97 0.97 1.05 0.92 0.85 0.81 0.78 0.75 

� � �� � �� � �� � � 7 3.57 3.59 3.59 3.61 3.67 4.03 4.27 4.53 5.22 5.37 5.33 

SD 0.92 0.86 0.91 0.97 0.98 1.06 0.94 0.88 0.83 0.81 0.77 

 
AUD ����  

1Y 2Y 3Y 5Y 10Y 15Y 

Model2 5.73 5.79 6.04 6.33 6.83 6.86 

SD 0.85 0.90 0.91 0.87 0.82 0.81 
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� � �� � �� � �� � � 10 5.76 5.83 6.08 6.35 6.84 6.87 

SD 0.88 0.92 0.92 0.87 0.82 0.82 

� � �� � �� � �� � � 7 5.75 5.82 6.06 6.34 6.83 6.86 

SD 0.84 0.87 0.87 0.84 0.81 0.80 

 
JPY ����  

3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

Model2 1.48 1.48 1.50 1.57 1.60 1.76 1.88 2.12 2.42 2.72 2.75 

SD 0.51 0.50 0.50 0.61 0.68 0.79 0.89 0.93 1.01 1.11 1.21 

� � �� � �� � �� � � 10 1.48 1.48 1.50 1.56 1.58 1.73 1.84 2.07 2.35 2.66 2.69 

SD 0.52 0.50 0.50 0.61 0.67 0.80 0.89 0.94 1.01 1.12 1.20 

� � �� � �� � �� � � 7 1.47 1.47 1.49 1.55 1.59 1.74 1.86 2.08 2.36 2.67 2.71 

SD 0.52 0.51 0.50 0.61 0.68 0.81 0.91 0.95 1.03 1.12 1.22 

 
GBP ����  

3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

Model2 4.44 4.42 4.40 4.36 4.33 4.30 4.27 4.20 4.09 4.05 4.05 

SD 3.37 3.35 3.32 3.26 3.22 3.20 3.16 3.09 2.98 2.94 2.89 

� � �� � �� � �� � � 10 4.56 4.55 4.55 4.53 4.50 4.46 4.42 4.37 4.26 4.23 4.22 

SD 3.53 3.51 3.49 3.40 3.35 3.32 3.27 3.18 3.07 3.01 2.97 

� � �� � �� � �� � � 7 4.59 4.57 4.55 4.54 4.49 4.47 4.44 4.38 4.26 4.22 4.21 

SD 3.46 3.42 3.39 3.34 3.28 3.25 3.22 3.14 3.02 2.98 2.95 

 
SGD ����  

3M 1Y 2Y 5Y 7Y 10Y 15Y 20Y 

Model2 1.64 1.83 1.98 2.54 2.80 3.19 3.56 3.71 

SD 0.58 0.50 0.41 0.49 0.48 0.49 0.51 0.50 

� � �� � �� � �� � � 10 1.63 1.82 1.98 2.55 2.80 3.19 3.56 3.71 

SD 0.59 0.51 0.41 0.50 0.48 0.49 0.52 0.51 

� � �� � �� � �� � � 7 1.65 1.84 1.99 2.56 2.80 3.18 3.56 3.70 

SD 0.59 0.51 0.40 0.49 0.48 0.49 0.52 0.51 

A B ��0 IRRFX ∆, C D E F G 9 :; �= > � 

< A2  Model 24 t ? @ IRRFX ∆, C D E F G 9 :< 

Foreign Exchange Rate ����  

TWD EUR AUD JPY GBP SGD KRW 

Model2 0.00 0.00 0.00 0.00 0.00 0.00 -0.07 
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SD 1.27 2.90 3.70 2.75 2.49 1.41 3.12 

� � �� � �� � �� � � 10 0.00 0.00 0.00 0.00 0.00 0.00 0.03 

SD 1.34 3.00 3.81 2.80 2.59 1.45 3.29 

� � �� � �� � �� � � 7 0.00 0.00 0.00 0.00 0.00 0.00 0.06 

SD 1.38 3.06 3.88 2.83 2.66 1.48 3.39 

 
USD LIBOR ����  

SPT 3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 

Model2 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

SD 0.58 0.40 0.35 0.32 0.34 0.35 0.34 0.33 0.32 

� � �� � �� � �� � � 10 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

SD 0.59 0.40 0.35 0.32 0.35 0.35 0.35 0.34 0.33 

� � �� � �� � �� � � 7 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

SD 0.59 0.41 0.35 0.33 0.35 0.35 0.35 0.34 0.33 

 
USD ����  

3M 6M 1Y 2Y 5Y 10Y 30Y 

Model2 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

SD 0.28 0.27 0.26 0.31 0.32 0.30 0.26 

� � �� � �� � �� � � 10 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

SD 0.29 0.28 0.27 0.31 0.32 0.30 0.27 

� � �� � �� � �� � � 7 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

SD 0.29 0.28 0.27 0.31 0.32 0.30 0.27 

 
EUR ����  

3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

Model2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

SD 0.21 0.20 0.22 0.25 0.25 0.26 0.22 0.20 0.19 0.18 0.18 

� � �� � �� � �� � � 10 0.01 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

SD 0.21 0.21 0.22 0.25 0.25 0.27 0.22 0.20 0.19 0.19 0.18 

� � �� � �� � �� � � 7 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

SD 0.21 0.21 0.22 0.25 0.25 0.27 0.22 0.20 0.19 0.19 0.18 

 
AUD ����  

1Y 2Y 3Y 5Y 10Y 15Y 

Model2 0.01 0.01 0.01 0.01 0.01 0.01 

SD 0.28 0.30 0.30 0.28 0.27 0.27 
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� � �� � �� � �� � � 10 0.01 0.01 0.01 0.01 0.01 0.01 

SD 0.28 0.30 0.30 0.28 0.27 0.27 

� � �� � �� � �� � � 7 0.01 0.01 0.01 0.01 0.01 0.01 

SD 0.28 0.30 0.30 0.28 0.27 0.27 

 
JPY ����  

3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

Model2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

SD 0.06 0.05 0.06 0.09 0.10 0.13 0.15 0.14 0.15 0.16 0.20 

� � �� � �� � �� � � 10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

SD 0.06 0.05 0.06 0.09 0.11 0.13 0.15 0.14 0.15 0.16 0.20 

� � �� � �� � �� � � 7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

SD 0.06 0.05 0.06 0.09 0.11 0.13 0.15 0.14 0.15 0.16 0.20 

 
GBP ����  

3M 6M 1Y 2Y 3Y 5Y 7Y 10Y 15Y 20Y 30Y 

Model2 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 

SD 0.29 0.28 0.27 0.27 0.25 0.24 0.23 0.22 0.19 0.17 0.17 

� � �� � �� � �� � � 10 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 

SD 0.30 0.28 0.27 0.27 0.26 0.24 0.23 0.22 0.19 0.18 0.17 

� � �� � �� � �� � � 7 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 

SD 0.30 0.29 0.27 0.28 0.26 0.25 0.23 0.22 0.19 0.18 0.17 

 
SGD ����  

3M 1Y 2Y 5Y 7Y 10Y 15Y 20Y 

Model2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

SD 0.31 0.27 0.22 0.26 0.26 0.26 0.28 0.27 

� � �� � �� � �� � � 10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

SD 0.32 0.27 0.22 0.27 0.26 0.26 0.28 0.27 

� � �� � �� � �� � � 7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

SD 0.32 0.27 0.22 0.27 0.26 0.26 0.28 0.27 

H � D I� <0 9 :�J K L M N O I t ? @ �P ��Q R IS T U VW X

) Y Z I[ \ ]̂ _ % ` R4+ , ��Ia b 3 W c d % �e f [ \ �5 6 7 g

h i j � k ]� � �l j 5mn H j � 7I t ? @ � k i j :l j 4mn H j �

10I t ? @ o ] 
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1. ã ��ä 6 ) å æ ç è À a 1 2 ä 6 IU V�g � qr é �ê ë ì í î �] 

2. K :ï I}ð sa I��ñ ò = Ü ó I��ô õ T + ö ÷ ø ù ú û � ü a " ý

þ�� � ��ñ ò � � ý � 4� ü c � �ô õ T + ö ê ø U � 	 
� 

3. � � � 
 �Iô õ T ÷ ø � 	 
� �� � î ) n ) � � � � � 

4. � È É � � � � } � � � I< � }� I � �ñ ò ÷ ø � � � � � � Iñ ò �% �

� 1 2 î L  ! 9 :c " # � � � � � Iñ ò ] 

5. + , ? $ � Iñ A � 
 �r I � � % î ÷ ø & ' 	 
( qr ) � & ) ) � IJ *

� + � ÷ + ö w� I � �ñ A r , ��ñ A r I � � % î J * d ) q � IJ *

V] - . I� / 0 $ ÷ K õ 1 2 3 I 0 $ 4 � c � I � � % î � 5 6 � �+ ,

ý � I[ \ ] 

6. È É � � = 7 8 0 ��+ ö ÷ ø *  ! ��0 U

V; (1) c � 9 ; (2)mean reverting; (3) À : a �

�
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�0 spread. 

7. È É �� ÷ ;	 � < SST0+ ö = þ ! Ü þ � �� � �H P SST ÷ K : a � > �

	 G ;�/ - � �0[ \ ! F � ñ Q�% � �+ ö � 0; î ? @ � A ì u; σx

�; î � > 4 ø � : / a I [ \ c B � C & # D 06 E F ù ! V? $ ÷ 	
 À

/ a I � > � 6 E F I [ \ �ûÀ / a 0+ ö Ü þ � G H d 	
 ; î ( q r I

� 1 u; σtx�% � �È É �� = 7 8 I + ö ; î I � A ì �÷ ø , � 
 6 E F

ù ! V? $ = 	 G I c � ? 

8. J ú ^ _ I 	 G & K L M H � ü È É Ö � / ] 

uwxQ N a O � P Q R �8 g G S � � È É ��T a � � P Q U d Õ V Ð W Q N a O

� P Q U d Õ V Ð 4 d � � Ú Û . 1 z 7 T Q X Ý � � P Þ á Y Y / � Z �W å

T � > á Y Y / � Z P Q M [ Ö 0a O � P ] 
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