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1.1. �Š�Ø�w�� �H 1. �x�a�Š�t
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�S�M�o�‹�Ú
€�Ú�%�¢	Ô�p�K�”�þ�4�~ CP �¢	Ô�U�;�óÆ
¶�t���l�h�{�q�“�˜�Z�z�ô�¨Ç�þ�4�q�ÿ�¨Ç

�þ�4�q�w���p�x�µ�Ó�è�¿�Å�t�¶�`�M�)�U
\�a�z A �¨�Ž�<�p�x�I�4�‹�„�q�œ�r�_�’�•�s�M	Ý�6�q�s�l

�h�{�f�•�i�Z�p�s�X�z��
€�Ú�%�w�Ø�t�S�M�o�‹�z�æ�”�Ú�ï�~�Ò�å�²�”�¶��|�™�w�¿�Ú�Ð�a	Ý�¯�x�G

�'�À�T�¤	–�'�À�›�ð�˜�c�k�`�M�‹�w�q�s�l�h�{�\�•�x�z�‰�)�;�t�‘�l�o�î�.�&�A�Ø�U�x���t�q�=�b

�”�¤�p�z�'�À�w�R�¿	Ý�¯�‹�q�=�`�z�Ú�%�;���w�?	Z�6�S�U�k�¨�=�`�h�\�q�t�I�¼�b�”�‹�w *6�p�K�”�{

�y�\�w�‘�O�t�z�Ô�Š�t�S�Z�”�‰�)�;�x�z�Ú�%�;���t�0�b�”�Ú
€�$�s�¼�Ý�”�´�›�j�¼�q�b�”�‹�w�p�x

�s�X�z��	Z�w�<�X�q�M�l�h	'�A�Ø�w�A�¼�›�þ�t�&�Ï�q�b�”�‹�w�p�K�”�t�‹�T�T�˜�’�c�z�Ú�%�)�;�q

�`�o�w���Ø�›���b�”�t�¸�l�o�M�”�{�f�`�o�z�\�w�Ú�%�)�;�=�t�m�M�o�x�z	Í	\�w�è�“�z�î�.�&�A�Ø

�w�x���s�q�=�tP�O�Ú�%�;���w�?	Z�6�S�w�k�¨�=�U�j�¼�q�s�l�o�M�”�q�ß�Q�’�•�”�U�z�Š�Ø�p�x�\

�w�Ú�%�;���w�æ�ˆ�!�=�t�m�M�o�z�Ú�%�;���t�0�b�”�æ�µ�«�F
M�U�è�¹�›�t�…�`�o�M�”�w�p�x�s�M�T

�q�ß�Q�’�•�”�:�t�£�è�`�h�M�{�b�s�˜�j�z�æ�µ�«�F
M�U���b�”�Ó�é�³�«�æ�§�ç�s���Ø *7�U�Ú�%�;��

�w�æ�ˆ�!�=�›�è�a�o�Ô�Š�t�S�Z�”�‰�)�;�w�Ú�%�)�;�=�›�‹�h�’�`�h�w�p�x�s�M�T�q�M�O�Y�ð�›���I

�b�”�{�f�w	Í�p�z�°`�É�ç�Þ�Ã�ç�›�;�M�hü
s�t�‘�“�\�w�:�›�Ì�’�T�t�b�”�\�q�›�¼�ˆ�”�{

�y�f�\�p�Š�Ø�p�x�z�Ô�Š�t�S�Z�”�‰�)�;�t�m�M�oü
s	Í�z��	Z�s�w	'�A�Ø�›C�z�q�b�”�)�;�q�`�o

�{�O�h�Š�t	m��	Z�³�ã�¿�«�q
¬�·�³�ã�¿�«�›ó�ù�`�h	'�A�Ø�w�³�ã�¿�«�t�‘�”¯�q�›�æ�l�h	Í�p�z

Aoki and Sudo�¢ 2012�£�t	H�M�z�Ú�%�;���•�w�æ�µ�«�F
M�›¯�q�b�” VaR 
M�ÿ�›�‹�Ö�`�h�Þ�Ã�ç

�q�‹�Ö�`�s�M�Þ�Ã�ç�›�Ï�™�`�o�z�^�’�t VaR 
M�ÿ�›�‹�Ö�`�h�Þ�Ã�ç�t���`�o�x�æ�µ�«�F
M�w�Ó�é

*5 �R�¿	²�g�R�Á�¢ 2011�£�z�h�ú�~�É�Š�~
²�>�~	¦�T�~�G�è�~�•���¢ 2011�£�{
*6 �º�³Î�®��
R 21 �å�S�å�Í�&�A�R
S�C����̄{
*7 �Ó�é�³�«�æ�§�æ�Â�Ÿ�q�x�z� �>	e���›
ÿï�^�d�”�®�L�w�\�q�›�t�O�{�Ì�”�¸�ç�F
M�t�E¯�^�•�”�æ�µ�«�F
M�t�S�M�o

�x�z�Ú�%�;���x�×�’�w�q�”�Ù�´�³�ã�ï�t�m�M�o�f�w�æ�µ�«�”�›�§�Ì�”�p�V�”�i�Z�w�×�~�¿�Š�›�-�Ë�b�”�\�q�›�A�{�^

�•�”�{�Ì�”�¸�ç II �t���`�o�t�Q�y�z
ï�æ�µ�«�”�w�O�j	ô�;�æ�µ�«�t���”�æ�µ�«�”�x�z�Ù�´�³�ã�ï�t���”�¤�«�µ�Ù�”

�´�ß�”�t�æ�µ�«�~�¢�£� �Ä�›	Ð�a�o�‰���^�•�”�U�z� �>�™�@�Á�Ø�t�S�M�o�x�d�¿
Œ�w�R�¿	Ý�¯�q�=�tP�M�æ�µ�«°�A

�U�k�`�X�s�“�æ�µ�«�~�¢�£� �Ä�U
ÿ�G�b�”���²�U�K�“�z�æ�µ�«�F
M�w�<�p�æ�µ�«�~�Â� �©�ï�¬�ó�—�U�×�~�¿�Š�wc�“

�t
M�ÿ�^�•�o�M�”�Ú�%�;���w�?	Z�6�S�t�|�d�¿�Ÿ
N�U�k�¨�=�b�”�A�L�z�d�¿�w�n	—�›�è�a�o�^�’�s�”� �>�q�=�U	Ÿ�T

�•�”�{�\�w�:�t�m�M�o�x�•�›�~	–�‘�~
"�{�~�G�f�¢ 2012�£�U	Ä�`�M�{�s�S�z�æ�µ�«�~�¢�£� �Ä�x�F
M�w�A�{�×�~�¿�Š

z�p
+	j�p�K�” 8 �Ë�w�o
: 12.5 �›	t�A�×�~�¿�Š�¢ K�£�t	Ð�a�o�‰���^�•�z	ô�;�æ�µ�«�t���b�”�¤�«�µ�Ù�”�´�ß�”�q
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�¤�«�µ�Ù�”�´�ß�”�w�O�j�7�G���æ�¢ VaR�£�T�’�8�4���æ�¢ EL�£�›�)�`�¾�M�hæü�p�K�”‡�8�4���æ�¢ UL�£�t�Ú�½�á

�æ�Â�Ÿ�Ð
T�ò�›	Ð�a�o	t�A�×�~�¿�Š�¢ K�£�U�{�Š�’�•�”�{�Ä�À�O
��z�¹�Ò�æ�ï�z�t�|�Ü�æ�²�Z�¤�«�µ�Ù�”�´�ß�”�t��
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�³�«�æ�§�ç�s���Ø�›¯�q�`�h�A
É�›�å�C�`�z	'�A�Ø�w�³�ã�¿�«�t�0�b�”�\�w 2 �m�w�Þ�Ã�ç�wS� �›

z�±�b�”ü
s�›�æ�l�h�{
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ï�d�¿�”�w�<�X�q�¬�4�d�¿
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M�ÿ
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�”�M�o�M�”�U�z�Š�Ø�x�T�m�o�î�M�t�I�\�l�h�‰�)�;�U�Ô�Š�&�A�•�)�Q�h�è�¹�t���b�”�Ä�î�r�Ì�$�s

ü
s�t	¯�:�›�p�o�h�‹�w�p�K�”�{�‡�h�z
²�Ø�x
Ý���^�•�”�)�;�q�`�o�Ú�%�;���w�Ì�å�ï�µ�~�³�”�Ä

�•���U
��o�•�q�s�”�‘�O�s�)�;�›�ß�Q�o�M�”�U�z�Š�Ø�p�x��	Z�›�x�a�Š�q�b�”	'�A�Ø�w�X�j���ˆ�›

�)�;�w	��A�T�m�Ú
€�$�s�j�¼�q�`�o�
�Q�o�M�”�:�p�z�†	��x
ì�§�b�”�{

�y�\�w�‘�O�t�Š�Ø�x�z
²�Ø�q�‰�7�t�z�¿�Š�-�Ë�•�w�A�{�t�‘�l�o�Ú�%�;���w�è�Ì�è�¿�´�›
M�ÿ�b�”

�æ�µ�«�F
M�q�M�O���p�Ú�%�¢	Ô�w�Ž�r�$�Ï���›�
�Q�oü
s�›�æ�O�æ���p�K�”�U�z�Ú�%�¢	Ô�w�Ž�r

�›�°`�É�ç�Þ�Ã�ç�w�Ñ�è�”�Ü�~�ë�”�«�t�‹�Ö�`�oü
s�›�æ�l�h�æ���q�`�o�x�z Bernanke, Gertler

and Gilchrist�¢ 1999�£�U
Œ�æ�$�p�K�”�{ Bernanke, Gertler and Gilchrist�¢ 1999�£�x�z
ï�¿�ˆ�t�0

�b�”�×�~�¿�Š�wz�p�t�‘�l�o�¦ª�=�^�•�h�'�À�w�R�¿	Ý�¯�t� �a�'�À�w	��Ö�b� �p�t�Žæ�¿�Ú�Ð�a

�Ó�è�Û�ž�Ü�U	Í	Ð�d�^�•�”�Ý�§�Ç�¶�Ü�›�ß�Q�o�M�”�‘�O�t�z�Ñ�Ÿ�Æ�ï�³�ß�ç�~�ž�«�·�å�è�”�»�”�~

�Ý�§�Ç�¶�Ü�›�z�Ú�%�;���q�'�À�w���w�Ú�%���ÿ�t�S�Z�”	Ø�C�w‡�0	¶
Q�t�I�¼�`�o‡�Ú�%�¥�pæ�ó

�p�K�”�'�À�w�Ì�å�ï�µ�~�³�”�Ä	Í�t�S�M�o
\�a�”�‹�w�q�
�Q�o�M�”�{

�y�\�•�q�x�0	°�$�t�z Andrian and Shin�¢ 2011�£�•
²�Ø�w�Õ�”�µ�q�s�l�o�M�” Gertler and Karadi

�¢ 2011�£�p�x�z�Ú�%�;���t�0�b�”�¿�Š�-�Ë�A
e�s�M�`�è�Ì�è�¿�´
M�ÿ�T�’�'�À�t�0�b�”�Ú�%�;���w

�¿�Ú�d�¿�”�t
M�v�U
\�a�”�\�q�t�‘�“�z�'�À�•�w�?	Z�b� �p�t�Ó�è�Û�ž�Ü�UC
\�b�”�Ý�§�Ç�¶�Ü

�U�q�’�•�o�S�“�z�Ñ�Ÿ�Æ�ï�³�ß�ç�~�ž�«�·�å�è�”�»�”�~�Ý�§�Ç�¶�Ü�U�z�,�Ú	��s�z�Ú�%�;���w�4�V

	��q�Ú�%�;���w���t�S�Z�”�¤�”�´�£�ï�³�”�ð�J�›�,
Å�q�`�o�z�Ú�%�¥�pæ�ó�w�Ì�å�ï�µ�~�³�”�Ä	Í

�t	t�O�`�o�M�”�{�Š�Ø�U�Õ�”�µ�q�`�o�M�” Aoki and Sudo�¢ 2012�£�‹�\�w�:�p�ž�è
Q�›���b�”�U�z

6



1.2. 
Œ�æ�Z�€�t�|�Š�Ø�w�™�[ �H 1. �x�a�Š�t

�Ú�%�;���w�d�¿�¿�ˆ�›�z�æ�µ�«�w�ô�M�¿�Š�µ�Ä�¿�«�q�æ�µ�«�w�ÿ�M�¬�4�w 2 �¿�ˆ�t�¦�Á�`�o�M�”

�:�p Andrian and Shin�¢ 2011�£�• Gertler and Karadi�¢ 2011�£�q�x�Ÿ�s�”�{�‡�h�z Gertler and

Karadi�¢ 2011�£�p�x�z�Ú�%�;���w�Ì�å�ï�µ�~�³�”�Ä	Í�w
M�ÿ�t���`�o�K�X�‡�p
ï�¿�ˆ�w�A�¹�×�.

�t�,�n�X�è�Ì�è�¿�´
M�ÿ�›�ß�Q�o�M�”�w�t�0�`�o�z Andrian and Shin�¢ 2011�£�• Aoki and Sudo

�¢ 2012�£�x�z�¿�ˆ�w���b�”�æ�µ�«�q�M�O��:�T�’�Ì�å�ï�µ�~�³�”�Ä	Í�w
M�ÿ�›�
�Q�z�q���w�×�~�¿

�Š�”�U�¿�ˆ�d�¿�t�S�Z�”�æ�µ�«�~�Â� �©�ï�¬�ó�—�wc�“�›�F���b�”�‹�w�q�`�o�M�”�{�\�w�æ�µ�«�~

�Â� �©�ï�¬�ó�—�t���”
M�ÿ�t���`�z Andrian and Shin�¢ 2008�£�x�z�4�¿	��h�”�Ú�%�;���q�,�Ú	�

�s�w�4�V	��q�w���ÿ�ð�J�›�f�w�,
Å�t�”�M�o�M�”�U�z�Š�Ø�w�‘�O�t�Ì�”�¸�ç�F
M�t�S�Z�”�×�~�¿�Š

z�p�F
M�w�‘�O�s�æ�µ�«�F
M�q�`�o�g�r�b�”�\�q�‹�D�ó�p�K�”�{

�y�s�S�z�Ú�%�¥�pæ�ó�w�Ì�å�ï�µ�~�³�”�Ä	Í�t
M�ÿ�›�]�b�F
M�t���È�`�o�z Kamada and Nasu

�¢ 2010�£�x�æ�µ�«�~�¢�£� �Ä�›�ß�€�`�h�æ�µ�«�~�ž�·�¿�Ä�t�,�n�X�×�~�¿�Šz�p�q�Ì�å�ï�µ�~�³�”�Ä

	Í�w
ï�¿�ˆ�t�,�n�X�×�~�¿�Šz�p�›�Ì�¬�t�à���`�h�^�æ�›�æ�l�o�M�”�{ Kamada and Nasu�¢ 2010�£

�x�z�\�w 2 �m�wz�p�wz�p�q�`�o�‹�T�•�”�-���¿�ˆ�w���‘
Q�t���b�”�¦ª�q�Ì�å�ï�µ�~�³�”�Ä	Í�w

�è�Ì�è�¿�´�F�Û�U�æ�µ�«�~�Õ�”�µ�w�×�~�¿�Šz�p�F
M�w�<�pz�«�$�����t�K�”�:�t�£�è�`�o�z	H�R

�w�×�~�¿�Šz�p�F
M�t�C�Q�h�è�Ì�è�¿�´z�p�F
M�w�‹�Ö�tP�O�q�è�¹�›�¦� �`�h�Z�€�p�K�”�{

�y�Š�Ø�U�Þ�Ã�ç�w�Õ�”�µ�q�`�o�M�” Aoki and Sudo�¢ 2012�£�x�z�®�æ�˜�•�h 10 �å�¯�q�^�•�” 1990

�å�E�Ž�ñ�w�Ô�Š�&�A�w�Õ�8�ÿ�Î�w�j�¼�t�m�M�o�Ú�%�Ø�U�L�h�`�h�þ�Â�t	¯�:�›�p�o�h�Z�€�p�K�”�{

�é�.�$�t�x�z�®�æ�˜�•�h 10 �å�¯�t�S�Z�”�Ü�æ�w�¬�4�d�¿
ÿ�C�t�«�è�`�z�f�w�� �q�Ú�«�é�&�A�t�0

�b�”���™�t�m�M�o�z�æ�µ�«�~�Â� �©�ï�¬�ó�—�t
M�ÿ�w�K�”�Ü�æ�w�¿�ˆ
¬�R�æ�ˆ�q�M�O��:�T�’�r�Ì

�›�æ�l�h�‹�w�p�K�”�{�\�w�„�T�z�Ô�Š�&�A�w�®�æ�˜�•�h 10 �å�¯�›�0	Å�q�b�”�Z�€�q�`�o�z Hirose

and Kurozumi�¢ 2012�£�x�z Christiano, Eichenbaum and Evans�¢ 2005�£�• Smets and Wouters

�¢ 2003�£�›�Õ�”�µ�q�`�h�î	Â�$
Q�í�w�§�M�¤�F�Û�°`�É�ç�Þ�Ã�ç�›�;�M�oü
s�›�æ�M�z�Õ� �¶
*�-

�t�‘�”�A�L�T�’ 1990 �å�E
²R�t�S�Z�”�d�¿
R�Õ�p�w�Gï�s�<�X�w	��A�s�A�¼�q�^�•�h�d�¿�w�Ð
T

�¯�µ�Ä�t���b�”�³�ã�¿�«�q�z�'�À�w�Žæ�¿�Ú�Ð�a���¥�w�‘q�q�w�§�M
ì��
Q�t�£�è�`�o�z�Ú�%�Ø�w

�;�óÆ
¶�U�î�.�Ø�w���:�›	Ÿ�M�h�D�ó
Q�›�Ô�&�`�o�M�”�{

�y�Š�Ø�x�z�Ô�Š�&�A�w� �>�!�ˆ�t�S�Z�”�Ú�%�Ø�w�q	Å�t�£���s�M�`�§�Ð�›�”�X�:�p Aoki and Sudo

�¢ 2012�£�• Hirose and Kurozumi�¢ 2012�£�q�‰�a�q	Ô�t�K�”�{�\�•�’�w�æ���q�Š�Ø�w�§�M�x�z�Ô�Š

�&�A�w�®�æ�˜�•�h 10 �å� �̄›ü
s�w�0	Å�q�b�”�\�•�’�w�æ���t�0�`�o�z�Š�Ø�x 2008 �å�Ž�ñ�w�Ô�Š�t

�S�Z�”�‰�)�;�t��	ú�›�”�X�:�p�K�”�{

�y�Ž	Í�w�‘�O�t�z�Š�Ø�x Aoki and Sudo�¢ 2012�£�w�Ú�%�¥�pæ�ó�t	H�l�o�z�Ú�%�¢	Ô�w�º�A�b�”

�Ž�r�$�Ï���q�`�o�z�Ú�%�;���w�Ì�å�ï�µ�~�³�”�Ä	Í�t�f�w�æ�µ�«�Â� �©�ï�¬�ó�—�›
M�ÿ�b�”�æ�µ�«

�F
M�q�M�O�Ñ�Ÿ�Æ�ï�³�ß�ç�~�ž�«�·�å�è�”�»�”�›�ß�Q�z�p�˜
M�ÿ�w�<�t�S�Z�”�Ú�%�;���w�¿�ˆ
¬�R

�æ�ˆ�q�M�O��:�T�’�z�Ô�Š�t�S�Z�”�‰�)�;�w�Ú�%�)�;�$���Ø�t	¯�:�›�p�o�”�Z�€�p�K�”�{

�y�\�w�‘�O�s�Š�Ø�w�™�[�x�z
²�Ø�w
M�^�a���t�S�M�o
\�a�h�]�J�•�w	��“
Ê�ˆ�q�M�O�™�¯�ù�M�t�C

�Q�zAoki and Sudo�¢ 2012�£�U�Ô�`�h�Ú�%�;���w�¿�ˆ
¬�R�æ�ˆ�Þ�Ã�ç�U�z�Ú�%�)�;�‹C
\�`�h 1990

�å�E�w�Ì�8�Ž�Ž�w�Ô�Š�&�A�z�q�“�˜�Z�&�A�)�;�w�Á�Ø�t�S�M�o�‹�Ú�«�é�&�A�$�t�_�o���™�tË�œ�i

�¹�:�›���™�b�”�‹�w�p�K�”�\�q�›�Ô�b�:�t�K�”�{
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1.2. 
Œ�æ�Z�€�t�|�Š�Ø�w�™�[ �H 1. �x�a�Š�t

�y�Ž�<�z�H 2 	·�p�x	Í�G�w�‘�O�s�Ú�%�¥�pæ�ó�›�‹�Ö�`�h�Þ�Ã�ç�t�m�M�o
†�Ì�›�æ�M�z�H 3 	·�p�x

�p�˜�Þ�Ã�ç�t�‘�”�³�Û�á�è�”�³�ã�ïü
s�q�f�w�A�L�w�ß�o�›�æ�O�{�H 4 	·�p�x�z�Š�Ø�w�<�A�q�`�o

�Š�Ø�w�Þ�Ã�çü
s�U�Ô�&�b�”�q�\�–�›	\�‚�h	Í�z���™�w�2�l�›�^�æ�b�”�{
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�H 2. �Þ�Ã�ç

�H 2 	·

�Þ�Ã�ç

�Š�Ø�w�Þ�Ã�ç�U
Ý���b�”�&�A�x�H�-æ�ó�z�Ú�%�¥�pæ�ó�z�'�Àæ�ó�z
SÎ�t�|�¤���Ü�æ�T�’�s�”�{


²	\�w�è�“�z�Š�Ø�w�Þ�Ã�ç�x�,�Š�$�t Aoki and Sudo�¢ 2012�£�t	H�O�‹�w�w�z�Š�Ø�t�o�!�Ë�›�C

�Q�hæü�‹�K�”�{�Þ�Ã�ç�w�“�A�x�Í�w�è�“�p�K�”�{�H�-æ�ó�x�z�Ú�%�¥�pæ�ó�q�w���p�Ú�%�;���w

�€�Ö�~�@	Z�tP�O�¿�Š�w�Œ	Z�~÷�í�q�·�•�w�,�Ö�›�æ�O�{�‡�h�z�'�Àæ�ó�q�w���p�x�Ñ�‡�—�w���™

�q�Þ�Ú�w	!	��“�›�æ�M�z�7	4�R�›	«…�b�”�{�Ú�%�¥�pæ�ó�x�×�~�¿�Š�q�H�-æ�ó�T�’�w�·�•�›�¿�Ú

�Ð�a�o�q�`�z�™	\�b�” VaR 
M�ÿ�w�<�z�¿�Š�µ�Ä�¿�«�q�¬�4�•�ü�d�¿�›�æ�O�{�'�Àæ�ó�x�¤���R


\�ˆ	��q�7	4�R
\�ˆ	��tü�T�•�”�{�¤���R
\�ˆ	��x�Ñ�‡�—�q�¿�Š�µ�Ä�¿�«�›�d�Ö�A
É�q�`�o�¤���R

�›
\�ˆ�`�z�Ú�%�¥�pæ�ó�t�¿�Š�µ�Ä�¿�«�t���”	��Ö�b� �›�§÷�O�{�7	4�R
\�ˆ	��x�z�¤���R�›�d�Ö

�`�o�7	4�R�›
\�ˆ�`�z�7	4�R�A�¨
ƒ���t�K�h�“�Ê�è�×�Ú
Q�t�Ú�Ø�b�”�{
SÎ�x�z�¬�4�wC�æ�q�Ã
k

�t�‘�“�˜�h�@�Ö�›�R
S�§	Z�q�¬�4�w	ˆ���t	F�o�”�{�¤���Ü�æ�x�z�¬�4�w�Ê�è�b� �p�w� �‹
S�f�›�è

�a�o� �ï�Ñ�è�p�w
M�š�›�æ�O�{

2.1 �H�-æ�ó

�Š�Ø�p�x�¬�p���S 1 �p�¤�H�-�w�®�;��
:�U�‰�°�p�K�”�q�>���b�”�{�‡�h�z�¤�H�-�x�¤�×�t�›�Ÿ�$

�s	t�˜�æ�µ�«�›�§�Ì�”�b�”�ì
¶�s�ž�A�-�e���ÿ *1�›
ì�“�w���p�A�œ�p�M�”�\�q�q�b�”�{�\�w
²���w

�<�z�¤�H�-�x
¶�o�‰�í *2�p�K�”�q�ˆ�s�b�\�q�U�p�V�”�h�Š�z�¤�H�-�›	^���b�”�h�Š�w� �ï�Ã�¿�«�µ

�xÇ�^�s�M�{�¤�H�-�x�¤���R
\�ˆ	��t�Ñ�‡�—�›�™�…�`�z	«…�q�·�•�›�æ�O�{�¤�H�-�w�·�•�x�z	m
.

�t�·�•
Q�w�ˆ�›���b�”�Ú�%	Ž¼�w�ê�Ö�q�M�O���p
¶�o�Ú�%�;���t�,�Z�Ö�•�’�•�z�¤�H�-�t�‘�”�¿�Š

�µ�Ä�¿�«�•�¬�4�•�w�Ú
€�d�¿�x�°
~���O�`�s�M�q�>���b�”�{�¤�H�-�x�z�®�;��
:

Et

∞∑
i=0

βi
[
ez

c
t+i ln(Ct+i − hCt+i−1)−

χ

1 + φ
L1+φ
t+i

]

*1 �Š�Ø�w�Þ�Ã�ç	Í�z�H�-�U�Ú�%�¢	Ô�t�S�M�o�æ�O	��¾�U�,�Ú�•���¹�å�Ú�-�e�s�z�o�t�Ú�%�¥�p�;���•�·�•�›�,�Z�Ö�•�”


Q�í�›���b�”�w�ˆ�w�Ú�%	Ž¼�w�ê�Ö	��¾�t�v�’�•�”
ƒ���p�K�”�h�Š�z�\�w�‘�O�s�ì
¶�ž�A�-�e���ÿ�w���O�w�>���x�z

�¤�H�-�w�‰�í
Q�›�‹�X	Í�p�z�ì‹�-�e�¢	Ô�w���O�›�>���b�”�\�q�t
ì�p�b�”���™�›���`�o�M�”�{
*2 �H�-�w�Ÿ�í
Q�›�°`�É�ç�Þ�Ã�ç�w�î
Ê�ˆ�p�^�æ�`�h�h�8�$�s�æ���q�`�o Aiyagari�¢ 1994�£�U�K�”�{
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2.1. �H�-æ�ó �H 2. �Þ�Ã�ç

�›�z�'�‰
M�ÿ

Ct +Dt = rdt−1Dt−1 +
Wt

Pt
Lt +Πt − τt

�w�<�p�7�G�=�b�”�‘�O�æ�ˆ�b�”�{�\�\�p�z Et �x�Ì�: t �8�t�S�Z�”�8�4���‰� �p�K�”�{ β ∈ (0, 1) �x

	���$�Â�¾�¼� �z zct �x�Ñ�‡Æ�®�;�t�0�b�”	«…�®�;�w
ì�0�$�s
¬�·�t���”�³�ã�¿�«�p�K�“�z�Í�w�‘

�O�s AR(1) �w�¬�p�a���t	H�O�{

zct = ρcz
c
t−1 + ϵct , 0 < ρc < 1. (2.1)

ϵct �x i.i.d. �w�³�ã�¿�«�p�K�”�{ h ∈ (1, 0) �x	«…	��w	6�ó��
R�w�S�ù�M�z χ �x�Ñ�‡�t�‘�”Æ�®�;�w


ì�0�$�s�G�V�^�z Lt �x�î�í�Ñ�‡�™�…�”�z φ �x�Þ�Ú�t�0�b�”�Ñ�‡�w�„�—
Q�w�o
:�z Dt �x�·�•
Q�Ú�%

	Ž¼�w�î�í�-���’�ô�z Wt �x�Ê�è�Þ�Ú�z Pt �x�°`ú�A�z Πt �x�7	4�R
\�ˆ	��T�’�˜�’�•�”�b�ùü�

�w�î�í�¹�t�z�Ú�%�;���q�w���t�S�Z�”�¿�Š�w�î�í�Œ	Z�¹�t�|�î�í÷�í�¹�w	m�¹ *3�›�C�Q�h�ù�-�¹�z

τt �x�H�-�•�w�î�í�]
k�¹�›�f�•�g�•¯�b�{�Š�Ø�p�x�z�¤�H�-�U�-���b�”�·�•
Q�Ú�%	Ž¼�›�†
¶�¿�ˆ

�q�`�o�M�”�h�Š�z rdt �x�î�í�†
¶�b� �p�q�s�”�{ Ct �x Dixit-Stiglitz ���w	«…� �ï�Ã�¿�«�µ�p�K�”�{

�b�s�˜�j�z

Ct ≡
[∫ 1

0

Ct(z)
εt−1
εt dz

] εt
εt−1

, εt > 1

�q¯�^�•�”�{ Ct(z) �x�)���=�^�•�h�7	4�R�w	«…�”�p�K�”�{ εt �x�)���=�^�•�h�¤�7	4�R�Ò�å�ï�Å��

�t�S�Z�”	«…�w�E�8�w�„�—
Q�p�K�“�z�‡�h�z	'�A�w�A�¨�„�—
Q�›�‹¯�b�{ εt �w��	×	Ý�6�T�’�w���m

�x�z
Y�FüÍ�t	H�O i.i.d. �w�³�ã�¿�« ϵεt �t�‘�l�o

ln εt = ln ε+ ϵεt (2.2)

�q¯�^�•�”�q�>���b�”�{	'�A�w�A�¨�„�—
Q�x�å�”�Æ�”�¦
:�w�o
:�q�s�”�\�q�T�’�z εt �w�!�ˆ�x�7	4

�R
\�ˆ	��w�A�¨�t�0�b�”�§��—�w�!�=�s�M�`�7	4�R�A�¨�t
Ž�Š�”�Ú�”�´�ï�p�w�!�=�›�™�¯�b�”�{

�y�H�-�w�®�;�7�G�=�ð�J�›�r�M�h�°�Š�w	Ú�E�q�`�o�z	«…�w�v�„�®�; ϱt �›�Ô�b�Ü

ϱt = ez
c
t (Ct − hCt−1)

−1 − βhEt

[
ez

c
t+1(Ct+1 − hCt)

−1
]
, (2.3)

�¦� �å�”�M���Ü

βEt
[
Λt,t+1r

d
t

]
= 1, (2.4)

Λt−1,t ≡
ϱt
ϱt−1

, (2.5)

�^�’�t�z�ì
¶�s�Ñ�‡�¢	Ô�q�M�O�>���w�<�z	«…�w�v�„�®�;�p�,	j�=�`�h�Ñ�‡�w�v�„Æ�®�;�›�Ô�b�Ü

χLφt
ϱt

=
Wt

Pt
(2.6)

�U�‹�T�•�”�{

*3 �Ú�%�;���q�w���t�S�Z�”	Z�¿�~�¿�Š÷�í�t�m�M�o�x�z 2.2 
…�t�o
†�Ì�b�”�{
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2.2. �Ú�%�¥�pæ�ó �H 2. �Þ�Ã�ç

2.2 �Ú�%�¥�pæ�ó

�Š�Ø�p�x�z Gertler and Karadi�¢ 2011�£�U�>���b�”�‘�O�t�z�H�-æ�ó�q�Ú�%�¥�pæ�ó�U	×�t

1 �µ f �• f �w�Â�ù�p�Á
:�t���O�b�”�q�b�”�{�f�`�o�z�¤�Ú�%�;���x�¤�8�]�q�t 1− γt �w�¬�p�p�@	Z

�t�Ú�Ø�`�z�H�-æ�ó�t�0�b�”�Ú�%�¥�pæ�ó�w�Â�ù�U�°���t�-�Ë�^�•�”�i�Z�z	ý�`�M�Ú�%�Ú�%�;���w

�€�Ö�U�‰�Ì�t�I�\�”�‹�w�q�>���b�”�{�¤�Ú�%�;���x�f�w
ƒ�q�8�t�S�M�o�H�-�T�’	Z�¿�›	!�Z�z�@	Z

�8�t�S�Z�”�¿�Š�w÷�í�¹�›�7�G�=�b�”�\�q�›�è�$�q�`�o�z�×�~�¿�Š�q�·�•�w�,�Ö�•�t�‘�“�H�-�T�’

�Ð�a�`�h�¿�Ú�›�¿�Š�µ�Ä�¿�«�q�¬�4�•�ü�`�d�¿�b�”�{�\�w�<�p�z�Ú�%�;�� i �w�A�‹°�A��
:�x�z

�×�~�¿�Š Nt(i) �w��
:�p�K�”�q�>���b�•�y�z

V (Nt(i)) = βEtΛt,t+1 [γtV (Nt+1(i)) + (1− γt)Nt+1(i)] (2.7)

�q���Ü�=�b�”�\�q�U�p�V�z�Ú�%�;�� i �w�Ì�å�ï�µ�~�³�”�Ä�x

Kt(i) +Bt(i) = Nt(i) +Dt(i) (2.8)

�q¯�q�^�•�”�{�\�\�p�z (2.4) �Ü�t�«�™�`�z βΛt,t+1 �x�¬�p�$�Â�¾�¼� �p�K�”�{ Kt�z Bt �x�f�•�g�•

�¿�Š�µ�Ä�¿�«�q�¬�4�•�w�î�í�d�¿�”�›¯�b�{�‡�h�z�@	Z�¬�p γt �x AR(1) �w�¬�p�a��

ln γt = (1− ργ)ln γ + ργ ln γt−1 + ϵγt , 0 < ργ < 1 (2.9)

�t	H�O�\�q�q�b�”�{�¿�Š�µ�Ä�¿�«�q�¬�4�w�Ä�™�$�s�î�í	)�ù�p�› rkt+1�z rbt+1 �q�b�•�y�z�Ú�%�;�� i

�w�×�~�¿�Š�w
� �Ü�x

Nt+1(i) = rkt+1Kt(i) + rbt+1Bt(i)− rdtDt(i) (2.10)

�q¯�^�•�”�{�\�•�x�z t �8�t�æ�l�h�d�¿�w�Ä�™�$�s	)�ù�T�’�f�w�Ð�a�Ú�b�›�)�`�¾�M�o�’�”	m�b�ù

�U t+ 1 �8�t�¬���b�”�A�L�z t+ 1 �8�Ì�:�q�O�w�×�~�¿�Š Nt+1 �U�‰���^�•�z�L�8�Ž�ñ�t���“�ý�^�•

�”�\�q�›�™�¯�`�o�M�”�{

�y�\�w�‘�O�s	m�b�ù�w�ºæ�y�-�Ó�é�·�µ�›�è�a�o Vt(Nt(i)) �w�7�G�=�›
$�”
¶�o�w�Ú�%�;�� i �x�z

�æ�µ�«�F
M�w�A
e�T�’�z�°��
+	j�Ž	Í�w�×�~�¿�Š�›�-�Ë�`�s�Z�•�y�s�’�s�M�q�>���b�”�{�b�s�˜�j

�Ú�%�;�� i �x�z�¿�Š�µ�Ä�¿�«�q�¬�4�•�w�d�¿�T�’�7�G���æ�UC
\�`�h	Ô�ù�t�S�M�o�‹�z�×�’�UC�æ

�b�”
¶�o�w�·�•
Q�Ú�%	Ž¼�w�V�b	��t�0�`�o�¹�ç�Õ�ï�Ä�s	Ý�6�p�K�”�\�q�U�{�Š�’�•�z�Í�w�‘�O�s

VaR 
M�ÿ

rkt+1Kt(i) + rbt+1Bt(i)− rdtDt(i) ≥ 0 (2.11)

�t�Ú�Ø�`�o�M�”�q�ß�Q�”�{�\�\�p�z rkt+1 �q rbt+1 �x�f�•�g�•�¿�Š�µ�Ä�¿�«�q�¬�4�w�-���t���”�7�G

���æ�p�›�¦�b�{�\�•�’�x
È�p�p�K�”�\�q�t�«�™�`�h�M�{ (2.8) �Ü�›�;�M�o (2.11) �Ü�›�!���b�”�q�z

Nt(i) ≥ (1− rkt+1)Kt(i) + (1− rbt+1)Bt(i) + (rdt − 1)Dt(i)
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2.2. �Ú�%�¥�pæ�ó �H 2. �Þ�Ã�ç

�q�s�“�z VaR 
M�ÿ�w�™�¯�b�”�q�\�–�U�z�×�~�¿�Š�”�U�¿�Š�µ�Ä�¿�«�q�¬�4�•�w�d�¿�T�’C
\�b�”

�7�G���æ�q�Ð�a�Ú�b�w�ù�-�¹�›�§�Ì�”�p�V�”
+	j�Ž	Í�q�s�l�o�M�”�\�q�p�K�”�q�M�O�\�q�U�z�¬�Ý

�p�V�”�{�s�S�z�¿�Š�µ�Ä�¿�«�q�¬�4�t���”�7�G���æ�p�w�>���Ý�§�Ç�¶�Ü�t�m�M�o�x�™	\�b�”�{

�y�Ú�%�;�� i �x t �8�t�S�Z�”�×�~�¿�Š�”�›	t�)�q�`�o�z (2.8) �q (2.11) �w
M�ÿ�w�<�z (2.7) �Ü�›�7�G

�=�b�”�‘�O�t�¿�Š�µ�Ä�¿�«�q�¬�4�•�w�d�¿�”�t�|�·�•
Q�Ú�%	Ž¼�wC�æ�”�› t �8�Ì�:�p�>���b�”�{

�\�w�q�V�z�¤�Ú�%�;�� i �U�æ�µ�«�¤�q�$�p�K�”�q�>���`�o�z�Ú�%�;�� i �w�A�‹°�A��
:�›

Vt(Nt(i)) = ϕtNt(i) (2.12)

�p�K�”�q
*���b�”�{�\�•�t�C�Q�z (2.8) �Ü�q (2.10) �Ü�‹�;�M�z�Ú�%�;�� i �w�7�&�=�ð�J�x

max V (Nt(i)) = βEt
[
Λt,t+1(γtϕt+1 + 1− γt)(q

k
t+1Kt(i) + qbt+1Bt(i) + rdtNt(i))

]
(2.13)

subject to rdtNt(i) ≥ qk
t+1Kt(i) + qb

t+1Bt(i) (2.14)

�q¯�b�\�q�U�p�V�”�{�h�i�`�z�Ú�%	Ž¼�wC�æ�”�w�7�&�r�x

D∗
t (i) = K∗

t (i) +B∗
t (i)−Nt(i) (2.15)

�p�)�Q�’�•�”�{�\�\�p�z qkt+1 ≡ rkt+1 − rdt �x�Ð�a�b� �p�t�0�b�”�¿�Š�µ�Ä�¿�«�d�¿�w�î�í�Ò�a	)�ù

�p�z qbt+1 ≡ rkt+1−rdt �x�Ð�a�b� �p�t�0�b�”�¬�4�d�¿�w�î�í�Ò�a	)�ù�p�p�K�“�z qk
t+1 ≡ rdt −rkt+1 �x

�Ð�a�b� �wÛ�r�t�‘�”���æ�›���Š�h�¿�Š�µ�Ä�¿�«�t���”	m�p�w�7�G���æ�Ì���æ�p�z qb
t+1 ≡ rdt −rbt+1

�x�Ð�a�b� �p�wÛ�r�t�‘�”���æ�›���Š�h�¬�4�t���”	m�p�w�7�G���æ�Ì���æ�p�p�K�”�{�¿�Š�µ�Ä�¿�«

�d�¿�q�¬�4�d�¿�t���`�o�z�\�w�7�&�=�ð�J�w�°�Š	Ú�E�›�q�l�o
T�g�b�•�y�z�¤�¿�ˆ�d�¿�w�Ò�a	)�ù

�t���b�”�Í�w�K���Ü

Et

[
qkt+1

qk
t+1

]
= Et

[
qbt+1

qb
t+1

]
(2.16)

�U
R�q�`�s�Z�•�y�s�’�s�M�\�q�U�˜�T�”�{�\�•�x�z�¤�¿�ˆ�T�’
\�c�”�æ�»�”�ï�U�f�w�æ�µ�«�t
ì� 

�b�”�‘�O�>���^�•�”�Á�K��	Ý�6�U�É�ç	Ý�6�q�s�”�\�q�›�Ô�`�o�M�”�{�Š�Ø�p�x�z�¬�4�t�0�`�o�¿�Š

�µ�Ä�¿�«�w�M�U
ì�0�$�t�æ�µ�«�U�ô�M�\�q�q�`�o�M�”�h�Š�z�¿�Š�µ�Ä�¿�«�t���”�7�G���æ�p�w�M�U

�¬�4�t���”�7�G���æ�p�‘�“�‹�ÿ�M�¢�‹�h�’�b���æ�U�G�V�M�£�q�>���b�”�{�f�w�A�L�z�¿�ˆ�w�†�M�U

�-���^�•�”�É�ç	Ý�6�p�x�z�¿�Š�µ�Ä�¿�«�t���”�8�4	)�ù�p Etr
k
t+1 �x�¬�4�t���”�8�4	)�ù�p Etr

b
t+1

�‘�“�‹�ô�X�s�“�z VaR 
M�ÿ�w���O�t�‘�l�o�æ�µ�«�~�Ó�è�Û�ž�Ü�UC
\�b�”�\�q�q�s�”�{�É�ç	Ý�6�t

�S�M�o�s�ø�p
R�q�b�” (2.14) �Ü�q (2.16) �Ü�›�;�M�o (2.13) �Ü�›
T�g�b�”�q�z

ϕt = βEt
[
Λt,t+1(γtϕt+1 + 1− γt)r

d
t (1 + qkt+1/q

k
t+1)

]
(2.17)

�U�˜�’�•�”�{

�y�Ú�«�é�&�A
¶�.�p�¤�Ú�%�;���w	B�-�›�ß�Q�”�q�z�s�ø
R�q�w (2.14) �Ü�z (2.15) �Ü�z (2.16) �Ü�t�|

(2.17) �Ü�w�����x	B�-�™�t�S�M�o�‹�f�w�‡�‡
R�q�b�”�{�Ú�«�é�&�A
¶�.�p�_�h�Ú�%�¥�pæ�ó�w�×�~
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2.3. �¤���R
\�ˆ	� �H 2. �Þ�Ã�ç

�¿�Š�”�w
� �t�m�M�o�x�z�x���Ú�%�;���w�@	Z�q	ý�F�€�Ö�›�ß�€�`�s�Z�•�y�s�’�s�M�{�¤�Ú�%�;��

�w�����¬�p�U γt �p�K�”�h�Š�z t �8�¤�t�����`�h�Ú�%�;���U t+ 1 �8�t�Ë�j�ý�b�×�~�¿�Š�w
¶�.�”�x

Ne
t+1 = γt

[
rkt+1Kt + rbt+1Bt − rdtDt

]
�p�K�”�{�‡�h�z t �8�t�@	Z�b�”�Ú�%�;���t�E�˜�“�z	ý�F�t�€�Ö�b�”�Ú�%�;���t�0�`�o�H�-æ�ó�U�Œ

	Z�b�”�¿�Š�w�”�x�z�@	Z�b�”�Ú�%�;���w�¿�Š÷�í�¹ (1− γt)N
e
t+1/γt �w�O�j�z ω/(1− γt) �w�Â�ù�t


ì�p�b�”ü�p�K�”�q�>���b�”�{�s�S�z ω �x Gertler and Karadi�¢ 2011�£�p�t�t�^�•�o�M�”�‘�O�t�z

1− γt �‘�“�x�”�T�t•	–�s�‹�p�K�”�{�`�h�U�l�o�z�Ú�«�é�&�A
¶�.�p	B�-�`�h�Ú�%�¥�pæ�ó�w�×�~

�¿�Š�”�w
� �Ü�x�z

Nt+1 = (γt + ω)
[
rkt+1Kt + rbt+1Bt − rdtDt

]
(2.18)

�q�s�”�{

2.3 �¤���R
\�ˆ	�

�ì
¶�•
ê�t�K�”�¤���R�¢	Ô�w�<�z�¤�¤���R
\�ˆ	��x�Ž�<�w�‘�O�s�‰�°�w
\�ˆ��
:�›���`�z�¤�¤��

�R
\�ˆ	��t�›�Ÿ�$�s�A�¼�x���O�`�s�M�q�>�� *4�b�”�{�f�w�h�Š�z�¤�¤���R
\�ˆ	��›	^���b�”�h�Š�w

� �ï�Ã�¿�«�µ�xÆ�A�q�s�”�{

Y mt = (vtKt−1)
α(AtZtLt)

1−α. (2.19)

�\�\�p�z Yt �x�¤���R
\�ˆ�”�z vt �x�¿�Š�µ�Ä�¿�«�w�T�‡�p�p�K�“�z�T�‡�p�w��	×	Ý�6 v �x 1 �p�K�”

�q�b�”�{ AtZt �x
\�ˆ
Q
+	j�›¯�`�z�°�Ì�$�s�!�ˆ�U�è�¹�›�t�…�bæü At �q�z�Ã�q�$�s�A�¼�U�>��

�b�”æü�›
~�“	Z�`�h Zt �›�Ï
R�A
É�q�`�o�M�”�{ At �t�| Zt �x�f�•�g�•�Ž�<�w�ˆ�¶�M���Ü

lnAt = (1− ρA)lnA+ ρAlnAt−1 + ϵAt , 0 < ρA < 1, (2.20)

lnZt = lnZt−1 + uZt , (2.21)

lnuZt = ρZ lnu
Z
t−1 + ϵZt , 0 < ρZ < 1 (2.22)

�t	H�O�{ A �t�| Z �x��
:�p�K�“�z ϵAt �t�| ϵZt �x���É 0 �w
Y�FüÍ�t	H�O i.i.d. �w�³�ã�¿�«�p�K�”�{

�y�¤���R
\�ˆ	��T�’�H�-�t�0�`�o�§÷�˜�•�”�î�í�Þ�Ú�x�z�î�í�Ñ�‡�d�Ö�”�t���b�”�¤���R
\�ˆ	��w

�7�&�=�°�Š	Ú�E�T�’

Wt

Pt
= pmt (1− α)

Y mt
Lt

(2.23)

�p�)�Q�’�•�”�{ pmt �x�7	4�R�A�¨�›�,	j�q�`�h
ì�0�$�s�¤���R�A�¨�p�K�”�{

�y�Š�Ø�p�x�z�Ú�%�;���x�d�¿
Œ�p�K�”�¤���R
\�ˆ	��›���¹�p�V�”�§�M�q	Ô�t�K�“�z�Ú�%�;���U�¤��

*4 �\�•�x�‰�t�E¯�$�¤���R
\�ˆ	��›�>���`�o�M�”�{
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2.3. �¤���R
\�ˆ	� �H 2. �Þ�Ã�ç

�R
\�ˆ	��w�¿�Š�µ�Ä�¿�«�T�‡�p vt �›�>���b�”�\�q�q�b�”�{	t�)�w�î�í�¿�Š�µ�Ä�¿�«�” Kt−1 �w�<

�p
¬�R�`�h�T�‡�p vt �t�0� �`�o�z�Ú�%�;���t

κvKt−1v
ϕv+1
t

�i�Z�î�í…�;�UC
\�b�”�q�>���b�”�q�z�T�‡�p�t���b�”�7�&�=�w�°�Š	Ú�E�x�z

rvkt = (ϕv + 1)κvv
ϕv

t , (2.24)

rvkt ≡ pmt α(vtKt−1)
α−1(AtZtLt)

1−α (2.25)

�q�M�O�‘�O�t�z�v�„	)�Ö�q�v�„…�;�U�s�`�X�s�”�q�\�–�p
R�q�b�”�{�\�\�p�z κv �x�¿�Š�T�‡�tP

�O�î�í…�;�w�G�V�^�›�Ð
T�b�”�Í�å�Ý�”�»�”�z ϕv �x�T�‡�p�t�0�b�”�î�í�T�‡…�;�w�„�—
Q�t����

�b�”�Í�å�Ý�”�»�”�p�K�“�z rvkt �x�¤���R
\�ˆ	��U
\�ˆ�t�M�`�o�î�í�$�t�–�;	)�ù�`�h�î�®�$�s�¿�Š

�µ�Ä�¿�« vtKt−1 �w�0�A�q�`�o�Ú�%�;���U	!�Z	��”�æ�»�”�ï�w	)�ù�p�p�K�”�{�s�S�z (2.26) �Ü�T�’

�¡�ˆ	��•�”�‘�O�t�z rvkt �x	m�p�p�K�“�z
È�p�p�K�” rkt �• rbt �q�x�Ÿ�s�”�\�q�t�«�™�`�h�M�{	Í�G�w

�‘�O�s�î�í�T�‡…�;�t�C�Q�o�z�¿�Š�µ�Ä�¿�«�wú�g�$�n�ã�t�|�&�A�$�A�‹�w�!�ˆ�›�ß�€�`�h	Í�p�z

�Ú�%�;���U�7	4�$�t�—	!�b�”�¿�Š�µ�Ä�¿�«�d�¿�w	)�ù�p�x�z

rktKt−1 = rvkt vtKt−1 − κvKt−1v
ϕv+1
t + (1− δ)ξtKt−1 (2.26)

�p�Ô�^�•�”�{ 0 < δ < 1 �x�¿�Š�n�ã�p�z ξt �x�Š�Ø�p	ý�h�t�å�C�`�h�‹�w�p�z�¿�Š�µ�Ä�¿�«�w�&�A�$

�A�‹�w�!�=�p�›¯�b�{�b�s�˜�j�z t �8�t�S�Z�”�¿�Š�µ�Ä�¿�«�w�A�‹�› Qt �q�b�”�q�z

ξt =
Qt
Qt−1

�q�M�O�����U
R�q�`�o�M�”�{�h�i�`�z Q0 = Q = 1 �q�b�”�{�\�\�p�z (2.24) �Ü�›�;�M�o (2.26) �Ü�›


T�g�b�”�q�z

rktKt−1 =
ϕv

ϕv + 1
rvkt vtKt−1 + (1− δ)ξtKt−1 (2.27)

�q�s�“�z�^�’�t (2.19) �Ü�q (2.25) �Ü�›�;�M�o�z

rktKt−1 =
ϕv

ϕv + 1
pmt αY

m
t + (1− δ)ξtKt−1 (2.28)

�q
T�g�p�V�”�{�\�w�Ü�x�z�™	\�b�”�‘�O�t�¤���R
\�ˆ�” Y mt �U�Þ�Ã�ç	Í�z�ˆ	Z�” Yt �q�s�`�X�s�”

�\�q�t�y�™�b�•�y�z�¿�Š�µ�Ä�¿�«�t���”	)�ù�p rkt �U�³�«�æ�§�ç�t�!�ˆ�b�”�\�q�›�™�¯�b�”�{

�y�¿�Š�µ�Ä�¿�«�t���”�7�G���æ�p�t���`�o�z Aoki and Sudo�¢ 2012�£�t�S�M�o�x�Ž
\�!
:�q�`�o

�{�˜�•�o�M�”�{�¿�Š�µ�Ä�¿�«�q�¬�4�t���”�7�G���æ�p�w�º
\�=�w�g�æ�$�s�M�O�x Aoki and Sudo

�¢ 2012�£�p�t�t�^�•�o�M�”�‹�w�w�z�Š�Ø�p�x�Í�t	\�‚�”�‘�O�s���p�¿�Š�µ�Ä�¿�«�t���”�7�G���æ�p

�w�³�ï�Ó�ç�s�º
\�=�›�¼�ˆ�”�\�q�q�b�”�{�b�s�˜�j�z�¿�Š�µ�Ä�¿�«�w�A�‹ Qt �x�¿�Š�¢	Ô�w�Ê� �¶
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2.4. �7	4�R
\�ˆ	� �H 2. �Þ�Ã�ç

�›�j�¼�q�b�”�Ú�”��¿�Ä�~�æ�µ�«�t�Ú�Ø�`�o�M�”�q�ß�Q�z�¿�Š�µ�Ä�¿�«�A�‹�w�&�A�$�A�‹�!�=�p ξt

�x�z�Í�w�Ü

ξt =
Qt
Qt−1

=
Q0

Qt−1
eµt+σXt =

Qt−1

Qt−1
eµ·1+σ(Xt−Xt−1) = eµ+ϵ

Q
t

�t	H�M�z N(0, t) �›üÍ�q�b�”�¬�p�a�� Xt �t�‘�“ ϵQt = σ(Xt −Xt−1) �q�`�o���[�^�•�”�Ž
\�$�s

�Ú�”��¿�Ä�~�Ê� �¶�~�³�ã�¿�« ϵQt �t�‘�l�o�!�ˆ�b�”�‹�w�q�>���b�”�{�\�w�q�V�z ϵQt �x N(0, σ2)

�t	H�O�{�‡�h�z�Š�Ø�w
ƒ��	Í�z µ = 0�zσ = 0.5 �q���Š�”�{�M�‡�z t �8�Ì�:�t�S�M�o�z t+1 �8�w�¿�Š

�µ�Ä�¿�«�t���”	)�ù�›�ß�Q�”�q�z

rkt+1Kt =
ϕv

ϕv + 1
αEtp

m
t+1Y

m
t+1 + (1− δ)ξt+1Kt

�q�s�”�U�z�\�w 1 �8	•�R�t�S�Z�”�¿�Š�µ�Ä�¿�«	)�ù�›�¬�p�!
:�q�`�o�
�Q�h�q�V�z�ù�g�$�8�4��
R

�w�î
Ê�ˆ�t�S�M�o�x�z�'�8�p�V�s�M�³�ã�¿�«�A�¼�t�‘�”�!�ˆæü�›	†�M�h	•�R�!
:�x�¤�&�A	��.�t

�‘�“�ù�g�$�t�'
Ý�^�•�”�h�Š�z�p�˜�¬�p�!
:�w�Ï
R�A
É�h�”�¬�p�!
:�q�s�”�w�x�Ž
\�$�³�ã�¿�«�w

�ˆ�q�s�”�{�Š�Ø�p�x�z���t�=�w�h�Š�z�¿�Š�µ�Ä�¿�«�A�‹�t���”�Ú�”��¿�Ä�~�Ê� �¶�~�³�ã�¿�«�w�ˆ

�›	��“	Í�[�z���w�Ž
\�$�³�ã�¿�«�x�ú	Å�b�”�\�q�q�b�”�{�\�\�p�z VaR �q�x�¬�p�p¯�q�^�•�”�°��

�w	ô�T
+	j ᾱ �w�<�t�S�M�o�I�\�“�O�”�7�G�w���æ�”�›�Ô�b�‹�w�p�K�”�{�`�h�U�l�o�z�Ú�”��¿�Ä�~

�Ê� �¶�~�³�ã�¿�« ϵQt+1 �t�m�M�o

P (ϵQt+1 < ϵ̄Q) = 1− ᾱ

�›�¬�h�b�‘�O�s ϵ̄Q �›�q�”�q�z�\�w ϵ̄Q �t�0� �b�”�¿�Š�µ�Ä�¿�«�w���ù�U�¿�Š�µ�Ä�¿�«�d�¿�t���”

VaR �p�K�”�{�f�•�•�Q�z�¿�Š�µ�Ä�¿�«�t���”�7�G���æ�p�x

rkt+1Kt = ζ
ϕv

ϕv + 1
αEtp

m
t+1Y

m
t+1 + (1− δ)eϵ̄

Q

Kt (2.29)

�p�Ô�^�•�”�{�\�\�p�z ζ > 0 �x�z�Š�Ø�U�>���b�”�æ�µ�«�F
M�w�Ó�é�³�«�æ�§�ç�s���Ø�w�§�^�›¯�q

�b�”�h�Š�tÇ�Z�C�Q�h�‹�w�p�K�”�{ ζ �w�‹�U�G�V�M�„�r�7�G���æ�p�w�³�«�æ�§�ç�s�!�ˆ�U
ÿï�`�z

�æ�µ�«�F
M�w���‰�Ó�é�³�«�æ�§�æ�Â�Ÿ�x�§�=�^�•�”�{

2.4 �7	4�R
\�ˆ	�

�¤�7	4�R
\�ˆ	� z �x�z�¤���R�›�d�Ö�A
É�q�`�o�z�)���=�^�•�h�7	4�R�w
\�ˆ�t�|b��›�æ�O�{�¤

�7	4�R
\�ˆ	� z �t�‘�”
\�ˆ�x�z�)���=�^�•�h�7	4�R 1 �o�•�w�ˆ	Z�t�m�V 1 �o�•�w�¤���R�d�Ö�›�A

�b�”�\�q�q�b�”�{�b�s�˜�j�z�7	4�R
\�ˆ	� z �w
\�ˆ��
:�x

Yt(z) = Y mt (z)

�p¯�q�^�•�”�{���È z �w�4	{�V�x�7	4�R
\�ˆ	� z �t���”�!
:�p�K�”�\�q�›�Ô�b¯�G�p�K�“�z Y mt (z)

�x�7	4�R
\�ˆ	� z �w�¤���R�d�Ö�”�›�Ô�b�{�H�-	«…	��t�‘�”�¤�7	4�R�Ò�å�ï�Å�•�w	'�A�t���`�o
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2.5. 
SÎ�t�|�¤���Ü�æ �H 2. �Þ�Ã�ç

�x�z Dixit-Stiglitz�¢ 1977�£�w� 
Ž�$�•
ê�Þ�Ã�ç�t	H�l�h�Ì�å�¤�Â�Ÿ
¬�·�›�>���`�o�M�”�h�Š�z�7	4

�R Yt(z) �w	'�A��
:�x

Yt(z) =

(
Pt(z)

Pt

)−εt
Yt

�q�s�”�{ Pt(z) �x�Ò�å�ï�Å z �w�7	4�R�t�0�b�”�A�¨�p�K�”�{�\�•�’�w�<�p�z�7	4�R
\�ˆ	� z �t

Rotemberg�¢ 1982�£���w�Ê�è�A�¨�Ð
T…�;�UC
\�b�”�q�>���b�•�y�z�7	4�R
\�ˆ	� z �w�è�$��
:

�x�z�7	4�R�w
\�ˆ�t�‘�”�î�í	)�Ö�T�’�¤���R�w�î�í�d�Ö…�;�t�|�A�¨�Ð
T�tP�O�î�í…�; *5�›�)�`

�¾�M�h�b	k�w t �8�Ž�ñ�t�S�Z�”�Â�¾�q�O�A�‹�ù�-�¹�q�`�o

Et

∞∑
i=0

βi

[(
Pt+i(z)

Pt+i

)1−εt+i

Yt+i − pmt+i

(
Pt+i(z)

Pt+i

)−εt+i

Yt+i

−κp
2

(
Pt+i(z)

Pt+i−1(z)
− η

Pt+i−1

Pt+i−2
− (1− η)π

)2 (
Pt+i(z)

Pt+i

)−εt+i

Yt+i

]

�q�M�O�‘�O�t¯�^�•�”�{�\�\�p�z π �x��	×	Ý�6�t�S�Z�”� �ï�Ñ�è�p�z κp �x�A�¨�Ð
T…�;�w�G�V�^

�›�Ô�b�Í�å�Ý�”�»�”�z η ∈ (0, 1) �x�A�¨�Ð
T…�;�w�ó
Q�›¯�b�Í�å�Ý�”�»�”�p�K�”�{�7	4�R
\�ˆ	�

z �x�\�w�è�$��
:�›�z�×�~�w
\�ˆ�b�”�R�Ò�å�ï�Å�w�A�¨ Pt(z) �›
¬�R�b�”�\�q�t�‘�“�7�&�=�b�”�{

�`�h�U�l�o�z Rotemberg�¢ 1982�£�t�S�M�o�x Calvo�¢ 1983�£�q�Ÿ�s�“
¶�o�w�7	4�R
\�ˆ	��t�m�M�o

�‰�í	Ú�E

Pt(z) = Pt, t = 0, 1, 2, 3, · · ·

�U�>���^�•�o�M�”�\�q�t�«�™�`�o�z�°�Š�w	Ú�E�T�’�Ñ�Ÿ�æ�¿�Ó�µ�Â
¢

1− εt{1− pmt − κp
2

(πt − π − η(πt−1 − π))
2} − κp (πt − π − η(πt−1 − π))πt

+ βκpEt (πt+1 − π − η(πt − π))πt+1
Yt+1

Yt
= 0 (2.30)

�U�‹	Z�^�•�”�{�s�S�z�Š�Ø�p�x���t�=�w�h�Š�t π = 1 �q�b�”�{

2.5 
SÎ�t�|�¤���Ü�æ


SÎ�x�¬�4�wC�æ�q	ˆ���z�Ã
k�t�|�R
S�§	Z�›�æ�O�{
SÎ�w�î�í�R
S	)�§�É�ç�x

rbtBt−1 +Gt = τt +Bt (2.31)

�q¯�q�^�•�”�{�\�\�p�z�R
S�§	Z�›�¦�b�!
: Gt �x�z�Í�w�¬�p�a��

lnGt = (1− ρG)lnG+ ρGlnGt−1 + ϵGt , 0 < ρG < 1 (2.32)

*5 �A�¨�Ð
T…�;�t�m�M�o�x Aoki and Sudo�¢ 2012�£�q�‰�7�z Fueki, Fukunaga, Ichiue, and Shirota�¢ 2010�£�t	H�l

�h�{
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2.6. �¢	Ô�É�ç	Ú�E �H 2. �Þ�Ã�ç

�t	H�M�z�Ž
\�$�t�!�ˆ�b�”�{	Í�Ü�t�S�M�o�z G �x��
:�z ϵGt �x i.i.d. �w�R
S�§	Z�t�0�b�”�³�ã�¿�«�p

�K�”�{�‡�h�z�H�-æ�ó�T�’�w�Ã
k�¹�›�¦�b�!
: τt �x�°���w�R
S
S�f�ç�”�ç�t	H�O�{ Aoki and Sudo

�¢ 2012�£�t�S�M�o�x�Í�w�‘�O�s�R
S
S�f�ç�”�ç

τt = τ0Bt−1

(
Bt
Yt

)ψb

, ψb > 1 (2.33)

�UÑ�T�•�o�M�”�‹�w�w�z�Š�Ø�p�x�Ã
k�¹�!�ˆ�w�M�²�›�ˆ	Z�” Yt �w�f�•�q�È�ˆ�`�•�b�X�b�”�h�Š�w

�»É�q�`�o�z�Ž�<�w�R
S
S�f�ç�”�ç�›
Ý���b�”�{

τt = τ0Bt−1

(
Yt
Y

)ψy
(
Bt
Y

)ψb

, ψy > 0, ψb > 1. (2.34)

�\�\�p�z τ0 �x�Ã
k�¹�w�G�V�^�›¯�b�Í�å�Ý�”�»�”�z Y �x�ˆ	Z�”�w��	×	Ý�6�z ψy �q ψb �x�f�•�g�•

��	×	Ý�6�w�ˆ	Z�”�t�0�b�” t �8�w�ˆ	Z�”�q�¬�4C�æ�”�wz�p�t�0�b�”�Ã
k�¹�w�„�—
Q�›�Ô�b�Í�å

�Ý�”�»�”�p�K�”�{�Ã
k�¹�U�ˆ	Z�”�w�n	—��
:�q�s�” (2.33) �q�x�Ÿ�s�“�z (2.34) �p�x�ˆ	Z�”�w
ÿ�C

��
:�q�s�l�o�M�”�\�q�t�y�™�`�h�M�{

�y�‡�h�z�¤���Ü�æ�x�¬�4�t���”�Ê�è�b� �p�w� �‹�›
$�”�Ú�%
S�f�›�è�a�o� �ï�Ñ�è�p�›
M�š�b�”�{

�¤���Ü�æ�w�Ú�%
S�f�ç�”�ç�x

lnRbt = (1− ρM )lnR+ ρM lnRbt−1 + ρMϕπlnπt + ϵrt , 0 < ρM < 1 (2.35)

�p�)�Q�’�•�”�{ Rbt �x�¬�4�w�Ê�è�b� �p�z ρM �x
S�f�t�‘�”�Ú�b�µ�Ü�”�´�ï�¬�w�S�ù�M�›�Ô�b�Í�å

�Ý�”�»�”�z ϕπ > 1 �x� �ï�Ñ�è�p�t�0�b�”
S�f�wS� �w�§�^�›�Ô�b�Í�å�Ý�”�»�”�p�K�”�{ ϵrt �x�Ú�%


S�f�t
\�a�”�Ê� �¶�p�K�“�z i.i.d. �w�³�ã�¿�«�p¯�^�•�”�{�¬�4�t���”�Ä�™�$�s�î�í�b� �p�x

rbt = Rbt−1π
−1
t (2.36)

�t�‘�l�o�>���^�•�”�{�Ú�%�;���t�‘�”�¬�4�d�¿�w�7�G���æ�p�t���`�o�x�z�Í�w�‘�O�t�Ž
\�$�t�>��

�^�•�”�q�>���b�”�{

ln rbt = (1− ρrb
)ln rb + ρrb

ln rbt−1 + ϵrbt−1, 0 < ρrb
< 1. (2.37)

ϵrbt−1 �x i.i.d. �w�³�ã�¿�«�p�K�”�{

2.6 �¢	Ô�É�ç	Ú�E

�\�\�p�x�z�Š�Ø�w�&�A�t�S�Z�”�¢	Ô�É�ç	Ú�E�›�Ô�b�{

�y�7	4�R�¢	Ô�w�É�ç	Ú�E�Ü�x

Yt −
κp
2

(πt − π − η(πt−1 − π))
2
Yt − κvKt−1v

ϕv+1
t

= Ct + (Kt − (1− δ)ξtKt−1) +Gt +NXt (2.38)
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2.7. VAR 
M�ÿ�s�`�w�Þ�Ã�ç �H 2. �Þ�Ã�ç

�p�)�Q�’�•�”�{�(�%�x�z�A�¨�Ð
T…�;�t�|�¿�Š�µ�Ä�¿�«�w�T�‡…�;�t
ì�p�b�”æü�U	«�æ�`�h�™�w

�ˆ	Z�”
¶�.�p�K�“�z�7	4�R�w
ï�™�…�›¯�b�{�È�%�x�7	4�R�w
ï	'�A�›¯�`�z	«…�z�d�¿�z
SÎ�w�R


S�§	Z�t�|	m��	Z�T�’�Ï
R�^�•�”�{	m��	Z NXt �x�Í�w�¬�p�a��

lnNXt = (1− ρNX)lnNX + ρNX lnNXt−1 + ϵNXt , 0 < ρNX < 1 (2.39)

�t	H�M�z�Ž
\�$�t�>���^�•�”�{ NX �x��
:�z ϵNXt �x i.i.d. �w�³�ã�¿�«�p�K�”�{

�y�¤���R�¢	Ô�w�É�ç	Ú�E�x�z�7	4�R
\�ˆ	��w
\�ˆ��
:�‘�“

Y mt = Yt (2.40)

�q�s�”�{

�y�\�w�„�T�z�Š�Ø�w�&�A�p�x�Ñ�‡�¢	Ô�z�,�Ú�¢	Ô�z�¬�4�¢	Ô�U�É�ç�b�”�{�¿�Š�µ�Ä�¿�«�¢	Ô�t���`

�o�x�z�T�‡�p
+	j�w�Ð
T�t�‘�l�o�î�®�$�s�î�í�µ�Ä�¿�«�” vtKt−1 �t�0�b�”	'�…�w�°�•�U
$�’�•�”�{

2.7 VaR 
M�ÿ�s�`�w�Þ�Ã�ç

�\�w
…�p�x�z VaR 
M�ÿ�U���O�`�s�M	Ô�ù�t�S�Z�”�Þ�Ã�ç�t�m�M�o
†�Ì�b�”�{ VaR 
M�ÿ�U���O�`

�s�M	Ô�ù�p�K�l�o�‹�z�Ú�%�¥�pæ�ó�Ž�Ž�wæü�x	Í�G�p	\�‚�h�º�0�q�‰�7�q�s�”�{�f�w�h�Š�z�Ž�<

�p�x�Ú�%�¥�pæ�ó�w�ˆ�›�{�O�\�q�q�b�”�U�z (2.10) �Ü�t�| (2.12) �Ü�›�;�M�o (2.7) �Ü�›
T�g�b�•

�y�z�Ú�%�;�� i �w�7�&�=�ð�J�x�Í�w�‘�O�t�s�”�{

max V (Nt(i)) = βEt
[
Λt,t+1(γtϕt+1 + 1− γt)(r

k
t+1Kt(i) + rbt+1Bt(i)− rdtDt(i))

]
subject to Kt(i) +Bt(i) ≤ Nt(i) +Dt(i).

�\�w�ð�J�t�m�M�o�å�¬�å�ï�´�£��
:�›�q�o�z Kt(i)�z Bt(i)�z Dt(i) �t�m�M�o�°�Š	Ú�E�›�{�Š�o
T�g

�b�•�y�z

Etr
k
t+1 = Etr

b
t+1 = rdt (2.41)

�U�‹�T�•�”�{�\�•�x�z VaR 
M�ÿ�w���O�`�s�M�&�A�p�x�z�¿�Š�µ�Ä�¿�«�t�|�¬�4�t���”�b� �p�q�H�-

�w�·�•�t���”�b� �p�w���t�x�æ�µ�«�~�Ó�è�Û�ž�Ü�UC
\�`�s�M�\�q�›�™�¯�b�”�{�b�s�˜�j�\�•�x�z

�Ú�%�;���U�d�¿�›�æ�O�Ú�%�¢	Ô�t�S�M�o�ì
¶�•
ê�U
R�q�b�”�\�q�q�s�”�{�‡�h�z�\�•�t���È�`�o�z

�Ú�%�¥�pæ�ó�w�×�~�¿�Š�” Nt �U�q�”�‹�x 0 �q�s�“�z�Þ�Ã�ç	Í�t�?�’�è�¹�›�t�…�^�s�X�s�”�h�Š�z

VaR 
M�ÿ�U���O�`�s�M�Þ�Ã�ç�p�x�z (2.11) �Ü�i�Z�p�s�X (2.10) �Ü�w���O�‹�ß�€�`�s�M�\�q�q�s�”�{

�y�Š	·�t�S�Z�”�Þ�Ã�ç�w
†�Ì�x�Ž	Í�p�K�”�{
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�H 3. �³�Û�á�è�”�³�ã�ïü
s

�H 3 	·

�³�Û�á�è�”�³�ã�ïü
s

�Š	·�p�x�z
²	·�p�Ô�`�h�Þ�Ã�ç�›�;�M�o�³�Û�á�è�”�³�ã�ïü
s�›�æ�M�z�f�w�A�L�t�0�b�”�ß�o�›

�æ�O�{

3.1 �!
:�w���[

�Š
…�p�x�z�Þ�Ã�ç�t�‘�”ü
s�›�æ�O�t�K�h�“�z�Þ�Ã�ç	Í�w�º
\�!
:�p�K�”�¿�Š�µ�Ä�¿�« Kt �t�|

�¬�4�’�ô Bt �t�m�M�o�z�K�’�T�a�Š�f�w���[�›�æ�O�\�q�q�b�”�{�¿�Š�µ�Ä�¿�« Kt �x�z�Ô�Š�Ü�æ�w

�¿�Ú	e���w�-	Í�wü�¨�t�,�n�M�o�z�,�Ú	��{�;���z�-�e�~�å�Ú�,�Ú�t�|�f�w���Ú�%�¥�p�;���U�f�w

�Ì�å�ï�µ�~�³�”�Ä	Í�z�¿�ˆ�æ���t�-	Í�`�o�M�”�?	Z�z��Ö	����z�ÂÜ�4�V�z�q
Œ�~�4�J�?	�	��¾�z

�Ä�À�4�z CP�z�4�V�v�ˆ�=���È	Ž¼�z��p	Â�J�t�|�Ò�Ü�~	Z�¿�Ú�w�ù�-�p�K�“�z�Ú�%�;���U�î�í�$

�t�'�À�t�d�¿�`�o�M�”�q�ß�Q�’�•�”�‹�w�q�`�h�{�s�S�z�4�V�v�ˆ�=���È	Ž¼�t�|��p	Â�J�t�m�M�o

�x�z�j�¿�ˆ�U�?Ç�4�V�s�w�Ú�%�¿�ˆ�p�K�”	Ô�ù�U���M�q�ß�Q�’�•�”�‹�w�w�z�q�-�,	j	Í�z�j�¿�ˆ�w

�j�-��	����t�S�M�o�°���w�A�E�w�<�z�æ�µ�«�~�&�A�A�‹�ž�Ó�é�”�½�t�,�n�X�¦�Ñ�~�Ì�å�ï�µ	r�g�U

�&�a
¾�”�q�`�o�«�Ž�$�t�Ý�Š�’�•�o�M�”�\�q�t���ˆ�z�¦�Ñ�~�Ì�å�ï�µ	r�g�U�°`�$�p�K�”	Ô�ù�t�x

�4�V�v�ˆ�=���È	Ž¼�t�|��p	Â�J�x�Ú�%�¥�pæ�ó
¶�.�p�_�o�¦�Ñ�~�Ì�å�ï�µ�^�•�h�?Ç�4�V�s�w�j

�¿�ˆ�t
ì�p�b�”�d�¿�›S�é�b�”�‹�w�p�K�”�q�
�Q�’�•�”�h�Š�z�¿�Š�µ�Ä�¿�«�wc�“�t���Š�”�\�q�q

�`�h�{�‡�h�z�¬�4�’�ô Bt �t�m�M�o�x�z Aoki and Sudo�¢ 2012�£�q�‰�7�z���•�y�8	Â�J�z���4�~�R�%

�4�z�•�M�4�t�|
SÎ�����;���4�q�`�z�Š�Ø�p�x�\�•�’�w�¿�ˆ�›�-���b�”�Ú�%�;���wc�“�t���`�o�z

�¿�Š�µ�Ä�¿�«�w	Ô�ù�q�‰�7�q�b�”�{

3.2 �Í�å�Ý�”�»�”�t�|��	×�‹�w
ƒ��

�Š�Ø�p�x�z¯ 3.1 �t�Ô�b�è�“�z�Ž�<�w�‘�O�t�Í�å�Ý�”�»�”�t�|�º
\�!
:�w��	×�‹�w
ƒ���›�æ�l�h�{

β�z ε�z γ�z rb�zα�z δ�z κp�z ρA�z ρZ �z ρG�z ρM �z ρrb �t�m�M�o�x Aoki and Sudo�¢ 2012�£�t	H�M���Š

�h�{ φ�zω �t�m�M�o�x Gertler and Karadi�¢ 2011�£�t	H�l�h�{ h �t�m�M�o�x Hirose and Kurozumi

�¢ 2012�£�z η �t�m�M�o�x Fueki, Fukunaga, Ichiue, and Shirota�¢ 2010�£�›�€	°�`�h�{ ψy �z ψb�z ϕπ �z
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3.2. �Í�å�Ý�”�»�”�t�|��	×�‹�w
ƒ�� �H 3. �³�Û�á�è�”�³�ã�ïü
s

G/Y �z ρc�z ργ �z ρNX �t�m�M�o�x�z�Þ�Ã�ç�w�ˆ�V�U�&�p�t�s�”�‘�O 	��U���Š�h�{ ϵ̄Q �t�m�M�o�x�z

	ô�T
+	j ᾱ �› 0.99 �q�`�z ϵQt �Uª	j� �) 0.5 �w
Y�FüÍ�t	H�O�q�`�o�-�‰�`�h�{ rk �t�m�M�o�x�z

ϵ̄Q �›���‰���w�Í�å�Ý�”�»�”�q�>
¾�V�`�h rk �w�‹�w�<�z���w�º
\�!
:�w��	×�‹�›�-�‰�`�h	Í�z��	×

	Ý�6�t�S�Z�” (2.29) �Ü�T�’�-�‰�`�h rk �w�‹�U�>
¾�V�`�h�<�w�‹�q�°�•�b�”�‘�O�t�`�o���Š�h�{ ϕv

�t�m�M�o�x�z K/Y �U�q�î�$�s�‹�›�q�”�‘�O�t���Š�h�{ κv �t�m�M�o�x�z v = 1 �q�`�z ϕv �q�>
¾�V

�`�h rk �w�‹�›
²���q�`�o�z��	×	Ý�6�t�S�Z�” (2.27) �Ü�T�’ rvk �›�{�Š�h	Í�z��	×	Ý�6�w (2.24) �Ü

�T�’�‰	Z�b�”���›�q�l�h�{ τ0 �t�m�M�o�x�z B/Y = 1 �q�`�h	Í�p�z��	×	Ý�6�t�S�Z�” (2.31) �Ü�t�|

(2.34) �Ü�T�’�{�Š�h�{ ρNX �t�m�M�o�x�z 2007 �å�T�’ 2011 �å�‡�p�w 5 �å���t�S�Z�”	m��	Z�w�›R

�8�Ã�”�»�w���É�‹�q�`�h�{ χ �t�m�M�o�x�z��	×	Ý�6�w�-�‰�t�S�M�o�‹�0
:
¢���Ù�Å�™�w�Þ�Ã�ç�Ü�t

�S�M�o�‹�;�M�s�T�l�h�h�Š�z�‹�›Ç�`�o�M�s�M�{ ζ �t�m�M�o�x�z�Ž�ñ�w�³�Û�á�è�”�³�ã�ï�t�S�M�o

�‹�›�!�Q�s�U�’ü
s�›�æ�O�\�q�q�b�”�{

�y�Š�Ø�p�x�z�¿�Š�T�‡�p�w��	×�‹�› v = 1 �q�`�o�M�”�U�z�î�M�w�&�A�Ã�”�»�t�S�M�o�x�z�Ú�%�¥�p

æ�ó�U�¿�ˆ�-	Í�`�o�M�”�¿�Š�µ�Ä�¿�«�w�ù�-�¹�q�'�Àæ�ó�w�����{���¿�ˆ�ù�-�¹�q�w���t�x�z�'�À

æ�ó�t�S�Z�”�Ð�a�¿�Ú�w�ü�›�¬�œ�p�G�V�s�´�h�“�U�K�“�z�¿�ˆ�w°�A�,	j�t���`�o�‹�Ú�%�;����

�t�S�Z�”�d�¿�¿�ˆ�w���X�t�x�Ì�A�UÇ�^�•�”�w�t�0�`�o�z�'�À���w�-���b�”�����{���¿�ˆ�w���X�x

�j�A�t�‘�l�o�M�”�:�pÆ�°�•�U�K�”�{�f�w�h�Š�z�¿�Š�µ�Ä�¿�«�w�T�‡�p�t�\�•�’�w�Ô�›�’�Š�”���O

�q�`�o�w�™�¯�›�{�Š�”�\�q�‹�ß�Q�’�•�”�U�z�Š�Ø�p�x���›�=�w�h�Š�t v = 1 �q�`�h�{�‡�h�z�Š�Ø�t

�S�M�o	ý�h�s�!
: ξt �›�Þ�Ã�ç�tÇ�C�`�o�M�”�U�z�\�•�t�m�M�o�‹�z�Ú�%�;�����w�'�À�d�¿�¿�ˆ�q

�'�À���w�îú�d�¿�¿�ˆ�q�w���w���m�›�A�|Ç�Z�”�h�Š�t�s�^�•�h�°	��w�»É�q�`�o�
�Q�”�\�q�‹�p

�V�”�{�î�M�z 	��U�!
: ξt �›	ý�h�t�‹�Ö�`�h��™�t�x�z�Ú�«�é�&�A�$�Ñ�•�ï�¼�Ý�ï�»�ç�¶�w�!�=

�w�ˆ�t�,�n�M�o�x�
�Q�”�\�q�w�p�V�s�M�Ú�”��¿�Ä�w�å�ï�¼�Ü�s�!�ˆ�U�z�>�`�o�Á�¹�`�Q�s�M�§�M

�è�¹�—�›���`�o�M�”�p�K�–�O�q�M�O 	��w�™�Ý�U�K�”�{�q�M�O�w�‹�z Xt −Xt−1 �›�Ò�å�¢�ï�á�ˆ

�¢Brownian Motion�£�w� �q
ÿü�¢ independent increment�£�q�`�o�{�O�w�s�’�y�z�¿�Š�µ�Ä�¿�«�w

�A�‹ Qt �x�z
:�g�Ñ�•� �Æ�ï�µ�g�æ�w���º�p�à�O�q�\�–�w�z�¢�d�¿�w�8�4	)�ù�p�› 0�z�8�4	)�ù�p�w

�Ø�å�Â�Ÿ�æ�Â�Ÿ�› 0.5 �q�`�h	Ô�ù�t�S�Z�”�£�Ò�å�¿�«�~�³�ã�”�ç�¶�w�Ò�A�Þ�Ã�ç�t	H�l�o�M�”�q�‹

�_�”�\�q�U�p�V�”�{�\�w�™�¯�t�S�M�o�Š�Ø�x�z�Ú�«�é�&�A�¶�$�s�,
Å�g�æ�w�Ô�b�q�\�–�tž�c�`�‹

�
�O�q�x�v�’�s�M�Ú�”��¿�Ä�w�ˆ�V�›�z�Ú�«�é�&�A�¶�t�S�Z�”�°`�É�ç�w�Ñ�è�”�Ü�ë�”�«�t	��“��

�‹�O�q�b�”�¼�ˆ�p�‹�K�”�q�t�Q�‘�O�{�`�T�`�s�U�’�z�Š�Ø�t�S�Z�”�\�w�¼�ˆ�x�K�X�‡�p
È�k�s�‹�w

�p�K�“�z�ƒ�M�x�z
¶�X�w�$�Ž�•�q�M�OwQ�‹�Ô�•�s�M�T�‹�`�•�s�M�{�‡�h�z�>�t�_�”�‚�V�q�\�–�›

���`�o�M�h�q�`�o�‹�z�^�’�s�”
^�Û�=�›ž
"�q�b�”�q�\�–�p�K�–�O�{�¡	��w�M�‘�x�z�Š�Ø�t�S�Z�”

�\�w�¼�ˆ�U�°�¶æ
\�t�‘�”
È�ú�s�Å
“�p�K�”�\�q�›�g�r�`�h	Í�p�z�î	„�w	ú�K�”���)�`�›�²�Z�o�<

�^�”�\�q�›�&�M�h�M�{

�y�s�S�z�Š�Ø�t�S�M�o�z�¬�4�t���”�7�G���æ�p�t�m�M�o�x�º
\�=�›�æ�l�o�M�s�M�U�z�¿�Š�µ�Ä�¿�«

�t���”�7�G���æ�p�w�º
\�=�q�¨�Å�w�M�O�z�ƒ�M�x�f�w���w�M�O�t�‘�l�o�z�\�•�t�m�M�o�‹�º
\�=�›

�æ�O�‚�V�p�K�l�h�q 	��x�Ý�Ý�`�o�M�”�{�`�T�`�s�U�’�z�Š�Ø�w
M�^�N�ù	Í�z�\�•�t�m�M�o�x�æ�˜

�s�M�\�q�q�`�h�{�\�w�:�t�m�V�z�™�Ô�t�;�q�U�K�•�y�z	��“
Ê�‰�‚�V�]�J�q�`�h�M�{

�y¯ 3.1 �x�Í���t���L�`�h�{�Í
…�t�S�M�o�x�z�Þ�Ã�ç�t�‘�”�³�Û�á�è�”�³�ã�ïü
s�›�æ�O�{
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3.2. �Í�å�Ý�”�»�”�t�|��	×�‹�w
ƒ�� �H 3. �³�Û�á�è�”�³�ã�ïü
s

¯ 3.1 �Í�å�Ý�”�»�”�‹�t�|��	×�‹

No. �Í�å�Ý�”�»�”�t�|��	×�‹ �º�0 �‹�y

�H�-æ�ó

1 β 	���$�Â�¾�¼�  0.990

2 h 	6�ó��
R�w�S�ù�M 0.508

3 χ �Ñ�‡�t�‘�”Æ�®�;�w
ì�0�$�G�V�^ —

4 φ �Ñ�‡�w�0�Þ�Ú�„�—
Q�w�o
: 0.276

5 ε �7	4�R�Ò�å�ï�Å��	«…�w�E�8�„�—
Q�w��	×�‹ 6.970

�Ú�%�¥�pæ�ó

6 γ �Ú�%�;���w�����p�w��	×�‹ 0.900

7 rk �¿�Š�µ�Ä�¿�«�w�7�G���æ�p�w��	×�‹ 0.400

8 rb �¬�4�w�7�G���æ�p�w��	×�‹ 0.950

9 ω �Ú�%�;��	ý�F�€�Ö�t���”�¿�Š�Œ	Z�¹�w�Â�ù 0.002

�¤���R
\�ˆ	�

10 α �¿�Šü��p 0.350

11 v �¿�Š�T�‡�p�w��	×�‹ 1.000

12 κv �T�‡…�;�w�G�V�^ /(VaR 
M�ÿ�s�`�w	Ô�ù ) 0.006/(0.002)

13 ϕv �T�‡…�;�w�0�T�‡�p�„�—
Q 15.280

14 δ �¿�Š�µ�Ä�¿�«�wú�g�$�n�ã�p 0.025

15 ξ �¿�Š�µ�Ä�¿�«�w�&�A�$�A�‹�!�=�p�w��	×�‹ 1.000

16 ϵ̄Q �Ú�”��¿�Ä�~�Ê� �¶�~�³�ã�¿�«�w VaR -1.163

17 ζ �Ó�é�³�«�æ�§�æ�Â�Ÿ�w�§�^ 5.000

�7	4�R
\�ˆ	�

18 κp �A�¨�Ð
T…�;�w�G�V�^ 6.090

19 η �A�¨�Ð
T…�;�w�ó
Q 0.160

20 π � �ï�Ñ�è�p�w��	×�‹ 1.000


SÎ�t�|�¤���Ü�æ�s

21 τ0 �Ã
k�¹�w�G�V�^ /(VaR 
M�ÿ�s�`�w	Ô�ù ) 0.246/(0.240)

22 ψy �ˆ	Z�”�w�0��	×z�t�0�b�”�Ã
k�¹�w�„�—
Q 0.800

23 ψb �¬�4�’�ô�w�0��	×�ˆ	Z�”z�t�0�b�”�Ã
k�¹�w�„�—
Q 3.170

24 ϕπ � �ï�Ñ�è�p�t�0�b�”�Ú�%
S�f�wS� �S�ù�M 2.800

25 B/Y �¬�4�’�ô�w�0�ˆ	Z�”z�w��	×�‹ 1.000

26 G/Y 
SÎ�§	Z�w�0�ˆ	Z�”z�w��	×�‹ 0.230

27 NX/Y 	m��	Z�w�0�ˆ	Z�”z�w��	×�‹ 0.028

�Ž
\�$�³�ã�¿�«

28 ρc 
¬�·�³�ã�¿�«�t���”�×�~�å�¬ 0.850

29 ργ �Ú�%�;���w
\���p�³�ã�¿�«�t���”�×�~�å�¬ 0.720

30 ρA �°�Ì�$
\�ˆ�³�ã�¿�«�t���”�×�~�å�¬ 0.640

31 ρZ �Ã�q�$
\�ˆ
Q�³�ã�¿�«�t���”�×�~�å�¬ 0.980

32 ρG 
SÎ�§	Z�³�ã�¿�«�t���”�×�~�å�¬ 0.990

33 ρM �Ú�%
S�f�w�µ�Ü�”�´�ï�¬�S�ù�M 0.930

34 ρrb �¬�4�w�7�G���æ�p�³�ã�¿�«�t���”�×�~�å�¬ 0.740

35 ρNX 	m��	Z�³�ã�¿�«�t���”�×�~�å�¬ 0.800
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s �H 3. �³�Û�á�è�”�³�ã�ïü
s

3.3 �³�Û�á�è�”�³�ã�ïü
s

�Š�Ø�p�x�z
²	·�t�S�M�o
†�Ì�`�h�Þ�Ã�ç�›�;�M�oü
s�›�æ�O�M�z�Ô�Š�t�S�Z�”�‰�)�;�›
¬�·

�³�ã�¿�« ϵct �q	m��	Z�³�ã�¿�« ϵNXt �wó�ù�³�ã�¿�«�q�`�o¯�q�`�h�{�Þ�Ã�ç	Í�z�)�Q�h�³�ã�¿�«�w

�G�V�^�t�m�M�o�x�z
¬�·�³�ã�¿�«�w�G�V�^�U 5.5 �Ë�z	m��	Z�³�ã�¿�«�U�f�w 20 ��p�K�”�{�Š�Ø�t

�S�Z�”ü
s�x�z�Ô�Š�p�w�‰�)�;�U�Ú�%�)�;�=�`�h�q	Å�t�m�M�o�z�f�w�j�¼�› VaR 
M�ÿ�<�t�S�Z�”

�Ú�%�;���w�¿�ˆ
¬�R�æ�ˆ�t�{�Š�’�•�”�\�q�›�U	Â�b�”�h�Š�t�z VaR 
M�ÿ�U���O�b�”�Þ�Ã�ç�q���O

�`�s�M�Þ�Ã�ç�q�p�z	'�A�Ø�wó�ù�³�ã�¿�«�t�0�b�”�³�Û�á�è�”�³�ã�ïS� �m�M�oz�±�›�æ�O�‹�w�p

�K�”�{�‡�c�z�Š�Ø�t�S�Z�”�Þ�Ã�çü
s�w�A�L�›�Ô�b�t
Œ�q�l�o�z�Ô�Š�p�w�‰�)�;�Ì�t�S�Z�”�Ú�«�é

�&�A�!
:�w�ˆ�²�›�¬�Ý�b�”�\�q�q�b�”�{�Ž�<�w
$ 3.1 �x�z�æ�”�Ú�ï�~�Ò�å�²�”�¶��|�wC
\�Ž�™�t

�S�Z�”�8���t�m�V�z�Ú�«�é�&�A�!
:�w�î�í�‹�t�S�Z�”�!�ˆ�›�z 2008 �å 9 �D�¢�H 2 �›R�8�£�›�,	j

�q�`�h���m�p�t�‘�l�o�Ô�`�h�‹�w�p�K�”�{�Ô�`�h�!
:�w�O�j�z
ï�d�¿�”�x�¿�Š�µ�Ä�¿�«�•�w�d�¿�q

�¬�4�•�w�d�¿�w�ù�-�”�p�K�”�{	m��	Z�Ž�Ž�w�!
:�t�m�M�o�x�z
$ 3.1 �w¯�Ô�8���t�S�Z�”���É�!�=

�p�¢ó�b�-�‰�t�‘�”�{�£�›�‹�l�o�z�,	j�Ì�:�p�K�” 08 �å�H 2 �›R�8�T�’�w�8���w�Õ�^�t� �a�z�Â�¾

�X�\�q�t�‘�l�o�z�Ä�è�ï�Å�›	†�ˆ�`�h�‹�•	.
Y�›�æ�l�o�M�”�{�����{���¿�ˆ�xž�c�`�‹�Þ�Ã�ç	Í�w

�!
:�q�°�0�°�p�0� �n�Z�’�•�”�‹�w�p�x�s�M�U�z�€�ß�q�`�o���L�`�h�{�����{���¿�ˆ�w�ˆ�z�Ã�”�»

�Ö	��w�N�ù�t�‘�“���w�!
:�tz�‚�z¯�Ô�8���U 12 �å�w�H 1 �›R�8�‡�p�q�y�X�s�l�o�M�”�{


$ 3.1 �‰�)�;�Ì�w�&�A	Ý�¯�¢���m�p¯�Ô�£

�y
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3.3. �³�Û�á�è�”�³�ã�ïü
s �H 3. �³�Û�á�è�”�³�ã�ïü
s


$ 3.1 �U�Ô�b�è�“�z�‰�)�;�Ì�t�S�M�o�x�æ�”�Ú�ï�~�Ò�å�²�”�¶�w��|�U�I�V�h 2008 �å 9 �D�Ž�ñ�z

	m��	Z�x�7�ÿ�p 100 �Ë�Ž	Í�Ú� �Æ�µ�w���m�p�›�Ô�`�z�ˆ	Z�”�¢ GDP�£�t�|	«…�z�����{���¿�ˆ�‹�z

�f�•�g�•�7�ÿ�p�ÿ 7 �Ë�q 2.8 �Ë�z 0.8 �Ë�Ú� �Æ�µ�w���m�q�s�l�o�M�”�{
ï�d�¿�”�w���m�p�x�7�ÿ�p

�ÿ 4.3 �Ë�q�<�X�›�Ô�b�°�M�p�z�¿�Š�µ�Ä�¿�«�d�¿�t�0�b�”�¬�4�d�¿�wz�p�w���m�p�x�7�ô 12 �Ë�q

�G�V�X	Í	¢�`�o�M�”�{�‡�h�z�¿�Š	)�ù�p�w�0�·�•�b� �p�µ�Ó�è�¿�Å�w���m�p�x�z�7�ô�p�ÿ 8 �Ë�‡�p

	Í	¢�`�o�M�”�{�\�O�`�h
ï�d�¿�”�w�n	—�q�¬�4�d�¿z�p�w
ÿ�C�z�t�|�¿�Š	)�ù�p�t���”�µ�Ó�è�¿�Å

�w	Í	¢�x�z�Ô�Š�t�S�Z�”�‰�)�;�U�Ú�%�)�;�$�s���Ø�›���`�o�M�h�\�q�›�Ô�`�o�M�”�{

�y�Í�t�z�Þ�Ã�ç�t�‘�”�³�Û�á�è�”�³�ã�ï�A�L�›�Ô�b�q�z�Ž�<�w
$ 3.2 �‘�O�t�s�”�{�s�S�z ζ �w�‹�x

5 �q�`�o�K�”�{


$ 3.2 �Þ�Ã�ç�~�³�Û�á�è�”�³�ã�ï�A�L�¢���m�p¯�Ô�£

�y
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3.3. �³�Û�á�è�”�³�ã�ïü
s �H 3. �³�Û�á�è�”�³�ã�ïü
s


$ 3.2 �T�’�¡�ˆ	��•�”�‘�O�t�z VaR 
M�ÿ�w���O�b�”�Þ�Ã�ç�p�x�z�ˆ	Z�”�¢ GDP�£�w�<�X�U
ÿï�^

�•�z VaR 
M�ÿ�U�&�A�t�Ó�é�³�«�æ�§�ç�s�!�ˆ�›�^�“	Z�`�o�M�”�\�q�Uü�T�”�{�‡�h�z VaR 
M�ÿ�w

���O�`�s�M�Þ�Ã�ç�p�x�g�æ	Í�z�æ�µ�«�~�Ó�è�Û�ž�Ü�xC
\�`�s�M�U�z
M�ÿ�w���O�b�”�Þ�Ã�ç�p�x�z

	'�A�Ø�w�³�ã�¿�«�t�Ú�Ø�`�h�A�L�q�`�o�z�8�4�¿�Š	)�ù�p�q�·�•�b� �p�q�w���t
Y�w�µ�Ó�è�¿�Å�U


\�a�o�M�”�\�q�U��o�^�•�”�{�^�’�t�x�z
M�ÿ�w���O�`�s�M�Þ�Ã�ç�t�S�M�o	'�A�Ø�w�³�ã�¿�«�t�0

�`
ï�d�¿�”�U
ÿ�C�t�²�T�O�w�q�x�0	°�$�t�z VaR 
M�ÿ�w���O�b�”�Þ�Ã�ç�p�x
ï�d�¿�”�w�n	—�U	Ÿ

�T�•�o�M�”�{�¬�4�d�¿�w�0�¿�Š�µ�Ä�¿�«�d�¿z�p�t���`�o�‹�zz�p�U	Í	¢�`�o�M�”
M�ÿ�w���O�b�”

�Þ�Ã�ç�t�0�`�o�z
M�ÿ�w���O�`�s�M�Þ�Ã�ç�p�x�z�¬�4�d�¿�”
ÿ�C�t�‘�”�³�ã�¿�«C
\�Ì�w�°�Ì�$�s

	Í	¢�U	��ï�_�’�•�”�‹�w�w�z�¿�Š�µ�Ä�¿�«�d�¿�”�n	—�t�‘�“z�p�x�ÿ�<�b�”�,�Ð�›�Ô�`�o�M�”�{

�y	Í�G�w�:�t�S�Z�” 2 �m�w�Þ�Ã�ç�wS� �U
ì�§�b�”���Š�$�s�j�¼�x VaR 
M�ÿ�w���Á�t�{�Š�’�•�”�{

VaR 
M�ÿ�w���O�`�s�M�Þ�Ã�ç�t�S�M�o�x�z�)�;�Ì�t�S�Z�”	'�A�Ø�w�³�ã�¿�«�t�‘�“�z	«…
+	j�›

	t�)�q�`�h	Ô�ù�t�S�Z�”	«…�w�v�„�®�;�U�Ž
\�$�t�ÿ�<�b�”�z�b�s�˜�j�z�³�ã�¿�«C
\�Ì�t�S�M�o

	«…�T�’�˜�’�•�”�®�;�w�™�¯�ù�M�U�¤�H�-�t�q�l�o
ì�0�$�t�ÿ�<�b�”�h�Š�z�¤�H�-�x	«…
+	j�›�X

�q�b�q�q�‹�t�f�wü�›�·�•�t�s�b�æ�ˆ�›�q�”�\�q�q�s�”�{�f�w�A�L�z�¿�Ú�(	Ò�UC
\�`�z�Ú�%�;��

�w�æ�µ�«�~�Â� �©�ï�¬�ó�—�›
M�ÿ�b�”�F
M�U���O�`�s�M�&�A�t�S�M�o�x�z�ì
¶�•
ê�w�<�z�æ�µ�«�~

�Ó�è�Û�ž�Ü�U�ì
¶�t�õ�•
~�”	Ý�6�‡�p�Ú�%�;���t�‘�”�d�¿�U�æ�˜�•�”�{�\�•�x�z�'�Àæ�ó�t�q�l�o

�¿�Š�µ�Ä�¿�«�›�b�;�b�”�h�Š�w�¯�µ�Ä�U�ÿ�<�`�o�M�”	Ý�¯�›�™�¯�`�o�S�“�z�f�•�•�Q�t�z�³�ã�¿�«

�t�‘�l�o
ï	'�A�U�n	—�`�z�¿�Š�w�v�„
\�ˆ
Q�U�ÿ�<�`�o�M�”�t�‹�T�T�˜�’�c�z�¿�Š�µ�Ä�¿�«�w�b�;


ÿ�C�s�M�`
ƒ‹�d�¿�w
ÿ�§�›�æ�O�\�q�U�p�V�”�{�\�w
ƒ‹�d�¿�w
ÿ�§�U�Þ�Ã�ç	Í�z�Ú
€�t
ï	'�A�w


ÿ�C�›�™�¯�b�”�\�q�t�£���b�•�y�z VaR 
M�ÿ�U���O�`�s�M�&�A�t�K�l�o�x�z	'�A�³�ã�¿�«�t�‘�”

� �>�™�@�Ì�t�S�M�o�'�Àæ�ó�p�w�¿�Š�µ�Ä�¿�«�w�b�;�¯�µ�Ä�ÿ�<�›�è�a�h
ƒ‹�d�¿	'�A�t�‘�”	«…

	'�A�w�E�8�®�L�z�s�M�`�&�A�w�×�ˆ�Ð
…�®�L�U�;�ó�`�o�M�”�q�t�Q�z�\�w�:�x 	��q�`�o�‹�G�M�t

�«�è�b�”�q�\�–�p�K�”�{�q�M�O�w�‹�z�\�w�&�A�w�×�ˆ�Ð
…�®�L�x�z VaR 
M�ÿ�w���O�b�”�&�A�t�S�M

�o�x�;�ó�`�s�M�T�’�p�K�”�{ VaR 
M�ÿ�w���O�b�”�&�A�t�K�l�o�x�z� �>�!�ˆ�t� �a�h�æ�µ�«�”�w

�!�ˆ�t�‘�“�z�Ú�%�;���w�æ�µ�«�~�Â� �©�ï�¬�ó�—�U�³�«�æ�§�ç�t�!�ˆ�b�”�h�Š�z�Ì�å�ï�µ�~�³�”�Ä

�F�Û�w	V	–�q�¿�Š�µ�Ä�¿�«�T�’�¬�4�•�w�d�¿�³�Ñ�Ä�q�M�O�d�¿
¬�R�æ�ˆ�›�Ú�%�;���U�q�”�A�L�z
Y

�w�æ�µ�«�~�Ó�è�Û�ž�Ü�UC
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