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1. Cukierman and Meltzer 
2. Darrat and Lopez 
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1.�Evans and Wachtel  
2.�Regime Uncertainty 
3.�Ball 
4.�Trade-off 
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1. Levi & Makin 
2. Livingston 
3. Lee & Ni 
4. Fountas, Karanasos, and Kim 
5. Bivariate Generalized Auto-Regressive Conditional Heteroskedastic Model 
6. Vale 
7. Wilson 
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1. Menu Costs 
2. Ma 
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|��Ê´ÀË|¬¿�ºnu���µZ/��Ã�Á{��{��ÉZ/Å�������Z/e����������cZ»|/y�Á�Z/ÅÓZ¯�ÉZ/Æ]��yZ/�
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Ä]�d]Zi�d¼Ì«�Ä]�Ê¸yY{��·ZyZ¿�|Ì·Âe�Á�Ê§��»���{Á|/u�\/Ìe�e�Ä]�Ä¿ÓZ����Âf»��Â�����Á
���|¿{�¯�|���|��{��f«Y�Ä �Âe�Ä»Z¿�]�Á{�ÉY�mY��Ä/]�d·Á{��ËY�³�Z]�Ã�Á{�¾ËY��{�É{Z�

Ä]�Ä¿ÓZ��Y���·ZyZ¿�d]Zi�ÄËZ»���¶Ì°�e�,²Àm��Y��a�É�Z��Z]���{Á|/u�¾Ì´¿Z/Ì»��Â����
{Y{��ËY�§Y�|��{�� �

����Á�/��lË�|/e�Ä]�d¨¿�cY�{Z���Y�¶�Zu�ÉZÅ|»M�{�Ä �Âe�¹Â��Ä»Z¿�]�ÉY�mY��Z£M�Z]
�µZ���{�Á�{�¯��ËY�§Y�Ä]����������ZÅ|/»M�{�¾/ËY�ÊzË�Z/e�¹Z«�Y�|/Ë{�Â¿�{�Y�����Á{�¹�Â/e�w�/¿
Ê³�ËÁ��Y�½ZÀr¼Å�Ê¼«�ÊËY|m�ÉZÅ��Ä/Å{�½YÁY��{�Ä¯�½M�º£��Ä]�Á�|¿Z»�½Y�ËY�{Z�f«Y��Ë~aZ¿

��������������Ä/]��Á�/��Ã�Z/]Á{�Ä/Å{�¾/ËY�Ä/¿ZÌ»��Y�,{Â/]�Ä/f§�³��Ìa��{�Ê�ÅZ¯�É|¿Á��¹�Âe�w�¿
{�¯��ËY�§Y�������/�»�cZ»|/y�Á�Z/ÅÓZ¯�ÉZ/Æ]��yZ/��Ã�Á{��{�Ê§��������Z/e������Ä/]��Â/��

f»�{Á|u�Ä¿ÓZ����Â���{�¯�|���|��{���|���Ã�Á{�¾ËY��{��Ê/¸yY{��·Z/yZ¿�|Ì·Âe���d/]Zi
Ä]��Ì¿�{Á|u�Ä]�Ä¿ÓZ����Âf»��Â�����|Ì/���|��{��������d/]Zi�ÄËZ»�/��¶Ì°/�e�|/���¾Ì´¿Z/Ì»

�¾Ì�Ìa�Ã�Á{�Ä]Z�»��Ì]�Á�º¯�Ã�Á{�¾ËY��{��·ZyZ¿��{Á|u��|��{��{Â]�� �� �
� �

�����Ê]ZË��Y�Á�¾Ì¼ze��
Ì«�Ê^�¿�Ê³|À¯Y�a�É��d¼��z]��{�Y��ZÅ��Ä]��Ä/�uÔ»�Y��½M��Y{Â¼¿�Á�ºË{�ÁM�d�{

ºË{�¯�������Ê/»�Ê»�Â/e�Ê¿Z/ÀÌ¼�YZ¿�É�/��kY�zf/�Y�Ä]�Y|f]Y��z]�¾ËY��{���,Ä/»Y{Y��{�Á�ºË�Y{�/a
¾Ì¼ze½Â»�M�Á�ZÅÊ»��Y�«���¿�|»�Y��ZÅºÌÅ{�� �

�������Ê»�Âe�Ê¿ZÀÌ¼�YZ¿�É����
���ÊËZ¿Z»�Y|f]Y�d�Y�¹�Ó�Ê����¾Ì´¿ZÌ»�µ|»�tË��e�ÉY�]{Â��Ê���]�¹�Âe�Ê¿Z»��É��

��Ä¿ÓZ/��¹�Âe�É���,�Â�À»�¾Ë|]�INF������Ê/°Ë{�½Â/»�M��Y�Ã{Z¨f/�Y�Z/]�����Ã|/��¶Ë|/ e��·Â/§��

                                                           
1. Augmented Dickey-Fuller Test 



�Ê¼¸��Ä»ZÀ¸�§���½Y�ËY��{�É{�]�Z¯�5É{Z�f«Y�cZ ·Z�»�Ê�ÅÁ�a�����������������������������������µÁY�µZ�����Ã�Z¼������ZÆ]���������������� 

�ADF����½Á�//a�/� �b//Ì¸Ì§�½Â//»�M�Á���PP��Ê//»��Y�//«�ÉÁZ//¯YÁ�{�Â//»�{�//Ì³���¾//ËY�ÉÁ{��//Å
½Â»�M���Ê/»�{��Y��É�/��¾ËY��{�|uYÁ�Ä�Ë��{ÂmÁ��]�ÊÀ^»��¨����§�0ZËÂ«�ZÅ���|/ÀÀ¯���µÁ|/m

���� �
� �
� �
� �

m�µÁ|���|uYÁ�Ä�Ë��½Â»�M��

� �� �ADF 

 

PP  

�Ì¤f»� �Ã�Á{� ��|¿Á��½Á|]
Ê�y� �

�|¿Á��Z]
Ê�y� �

�|¿Á��½Á|]
Ê�y� �

�|¿Á��Z]
Ê�y� �ÄnÌf¿� �

INF 
�����
����� �-3.78*** -3.68**� � -3.64***� �-3.52*� �Z¿Z»� �

~yP»��ªÌ¬ve�cZ^�Zv» 

d�Y{{ZË��½ÂÌ��³��Ä¼Å�d/�Y�O|^»��Y�����¶»Z��ZÅ�������,������Á��������{���/]�d/·Ó{����{Â/mÁ�ÄÌ/��§
ÊÀ »�|uYÁ�Ä�Ë��\Ìe�e�Ä]�t����{��Y{���,���Á��{�Y{�|��{�� �

� �

������µ|»Ê����¾Ì´¿ZÌ»�É�Z���
d�Y�Ê����¾Ì´¿ZÌ»�µ|»�[Zzf¿Y�Ä¸u�»�¾ËY��{�¹Z³�¾Ìf�z¿�������Ä/]�Ä/mÂe�Z/]�Y��µ|/»�¾ËY

Ã�Z//»M�ÉZ//ÅAIC���ÁSBC����Ê´f//�^¼Å{Ây��//]YÂe�Á�ACF�����Ê//W�m�Ê´f//�^¼Å{Ây�Á
�PACF���½M��Y{Â¼¿�Á�ZÅ�Äf�^¼Å�Z´¿���Ê»�[Zzf¿Y�ºÌ/À¯�����Ê/»�½Z/�¿�cZ^/�Zv»���Ä/¯�|/Å{

                                                           
1. Philips-Perron Test 
2. Akaike information criterion 
3. Schwarz Bayesian criterion 
4. The Autocorrelation Function 
5. The Partial Autocorrelation Function 
6. Correlogram 
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PACF�Ê¼¿��¨��ÃZ´rÌÅ�¹�Âe�É��{Â���Ê»�Á��¾ËY��Y���|/ÀËY�§�®/Ë�{ÂmÁ�½YÂeMA���Y�
{Y{��Ìz�e�½M��{���,ÃÁÔ ]ACF�ÊÀ »��Y|¬»�®Ë�ZÆÀe���®/Ë�Ä/¨«Á��{��¨���Y�cÁZ¨f»��Y{

�Á�{�Y{PACF�Ê»��ÅZ¯�Ä]��Á���®Ë�Ä¨«Á��Y|À¯����Y�Ê/»�Á��¾ËY����¹Z/³�¾Ìf/�z¿��{�½YÂ/e
�|ÀËY�§MA(1)�d§�³���¿��{�¹�Âe�É���ÉY�]�Y����µ|»�¾Ì¼ze�lËZf¿�Ê����¾Ì´¿ZÌ»��{�Â/»

�µÁ|m��{���¿����d�Y�Ã|»M�� �
� �
� �

�µÁ|m����µ|»�¾Ì¼ze�lËZf¿Ê]Zzf¿Y�Ê����¾Ì´¿ZÌ»��
� �

� �� �\ËY��� �
��Ì¤f»
Äf�]YÁ� �Ã�Á{� �LY|^»��Y����� �MA(1)� �

INF ��������� 18.02*** 0.58***� �
 D-W stat=1.9� �F=11.8 ܴSBC=7.02 AIC=6.9 

��

~yP»��ªÌ¬ve�cZ^�Zv»� �
d�Y{{ZË��������ÊÀ »��]�d·Ó{�t����{�\ËY���½{Â]��Y{��{�Y{�|��{�� �

� �

Ã|¿Z¼Ì«Z]�Ã�Z»M��Z�Y��]�Á�|Àf�Å�Z¿Z»�©Â§�µ|»�ÉZÅQ�²¿ÂÌ·��¯Z]�����Ê´f/�^¼Å�pÌ/Å
ÊÀ »½M�½ZÌ»�É�Y{{�Y|¿�{ÂmÁ�ZÅ��¾ËY��Y�Ê»�Á�����{�/¯�|/ÌËPe�Y��Ê]Z/zf¿Y�µ|/»�Êf��{�½YÂe��

�Zm�Ã�Z»M��Z�Y��]�¾ÌÀr¼Å�Y�]�����������Ã|/¿Z¼Ì«Z]�½{Â/]�µZ/»�¿��]�ÊÀ^»��¨��ÄÌ��§��Z/Å
Ê¼¿�{�{Â����Ã�Z»M��Z�Y��]t-student�Ã|¿Z¼Ì«Z]�¾Ì´¿ZÌ»�½{Â]�½{Â]��¨��ÄÌ��§��Ì¿��{��Z/Å
Ê¼¿{Â��� �
�������cY�iY�{ÂmÁ�½Â»�MARCH��µ|»�tË��e�ÁGARCH��

                                                           
1. Moving Average 
2. Ljung-Box (1978) Q Statistic 
3. Jarque-Bera Statistic 



�Ê¼¸��Ä»ZÀ¸�§���½Y�ËY��{�É{�]�Z¯�5É{Z�f«Y�cZ ·Z�»�Ê�ÅÁ�a�����������������������������������µÁY�µZ�����Ã�Z¼������ZÆ]���������������� 

�Ä/]�½M��Y�Ã{Z¨f�Y�Á�¹�Âe�Ê�����¿ZË�YÁ�¾Ì¼ze�Z»�¥|Å�Ä¯�Zn¿M��Y���ÊÀË�´ËZ/m�½YÂ/À�
���ÂÌ/��³�ÂeY�Ê��/���¿ZË�YÁ�cY�iY�{ÂmÁ�Ä¸u�»�¾ËY��{�|ËZ]�,d�Y�Ê»�Âe�Ê¿ZÀÌ¼�YZ¿�ÉY�]

{Â��Ê���]�¹�Âe�É����{���½Â»�M��Y��Â�À»�¾Ë|]LM���,¶´¿Y�����������Z/´¿�Äf/�^¼Å��/Ì¿�Á
Ã|¿Z¼Ì«Z]��Á~n»ZÅÊ»�Ã{Z¨f�Y�¾Ì´¿ZÌ»�µ|»�ÉºÌÀ¯����Ã�Z/»MT.R2���½Â/»�M��{LM����Z/]��/]Y�]

���ÊÀ »�|��{�Ã{�t����{�Ád�Y��Y{��Äf�^¼Å�Ê���]��Ã|/¿Z¼Ì«Z]��Á~/n»��Z´¿���µ|/»�ÉZ/Å
�Ã�Z»M�Ä^�Zv»�Á�¾Ì´¿ZÌ»Ljung-Box Q�Ê»�½Z�¿d�{�Ä¯�|Å{���Ê´f/�^¼Å�{Â/y�®Ë�º¯
Ã|¿Z¼Ì«Z]��Á~n»�É����{��{�Y{�{Â/mÁ�¾Ì´¿Z/Ì»�ÉZÅ�������{Â/mÁ�,�Á��Á{��/Å�lËZ/f¿�,¾ËY�]Z/À]

�cY�iYARCH�Ê»�|ÌËPe�Y��Ä¿ÓZ��¹�Âe�É����{�|ÀÀ¯��µÁ|m��|ÌÀÌ^]�Y������ �
� �

Ä¨«Á� ��\Ë��LM 

� 0.29*� �
� 0.35** 

�� �0.35* 

~yP»��ªÌ¬ve�cZ^�Zv»� �
d�Y{{ZË�������Á�����ÊÀ »��]�d·Ó{�\Ìe�e�Ä]�t����{�\Ë���½{Â]��Y{����Á��{�Y{�|��{�� �

� �

»�½ÂÀ¯YÊ�������Z/]�Y��¹�Â/e�ÂÌ/��³�ÂeY�Ê��/���¿Z/Ë�YÁ�¾Ì/¼ze�ÉY�]���¿�{�Â»�µ|»�ºÌ¿YÂe
Ã|¿Z¼Ì«Z]��Á~n»��Z´¿�Äf�^¼Å��Y�Ã{Z¨f�Y���Ã�Z/»M�Á�¹�Â/e�ÉZ/Å��ÉZ/ÅSBC��ÁAIC���kY�zf/�Y

ºÌÀ¯������ÉÂ/´·Y�|ÅYÂ/��¾/ËY�Ä�Â¼n»GARCH(1,1)���Ê/»�Ê/§� »�Y�����Ä/]�,Á��¾/ËY��Y�,|/ÀÀ¯
�ÄÀÌ�Ì]��Á���Y�Ã{Z¨f�Y�Z]�µ|»�¾ËY�¾Ì¼zeÊ»�ÊËZ¼Àf�Y�ºË�Y{�a��Äf§ZË�����{�{�ÁM�/]�¾/ËY�ÉZ/Å

�µÁ|m����d�Y�Ã|»M��� �
�µÁ|m���½Z»�¼Å��¿ZË�YÁ�Á�¾Ì´¿ZÌ»�cÓ{Z »�{�ÁM�]��

¾Ì´¿ZÌ»�Ä·{Z »� �
ZÅ�Ì¤f»� �C D1� �MA(1) 
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\ËY��� �17.86*** 19.06*** 0.41*** 

�¿ZË�YÁ�Ä·{Z »� �
ZÅ�Ì¤f» C RESID(-1)^2 GARCH(-1) 

\ËY��� �65.24*** 0.28* -0.85*** 

SBC=6.88 AIC=6.62 
� �n=38 D-W=1.98 F=5.85*** 

~yP»��ªÌ¬ve�cZ^�Zv»� �
d�Y{{ZË��Ã|��{�ÁM�]�ÊËZ¼Àf�Y��ÄÀÌ�Ì]��Á��Ä]�cÓ{Z »|¿Y������,������Á��������Ê/À »��/]�d·Ó{��Y{

�\Ìe�e�Ä]�t����{�\Ë���½{Â]���,���Á��{�Y{�|��{���Ê/À »��Y{�����Ã�Z/»M�Z/]�\ËY�/��½{Â/]z����Ã|/��½Â/»�M
d�Y�����Y�¹�Â/e�Ê¿Z»��É���¾Ì´¿ZÌ»�Ä·{Z »��{�Äf�]YÁ��Ì¤f»�������Z/e������d/�Y�����É�Z/n»��/Ì¤f»�D1����Ä/]

�µZ��|Ë|��¹�Âe��Zv·��Â�À»�����d�Y�Ã|��Ä§Z�Y�� �
� �

��Y{Â¼¿�,Ê»�Âe�Ê¿ZÀÌ¼�YZ¿�É���kY�zf�Y��Y��a���������Z/f§���Z/À¯��{�Y��É�/��¾ËY��Zf§�
¹�Âe�É���Ê»�½Z�¿|Å{��� �

��Y{Â¼¿���Ê»�Âe�Ê¿ZÀÌ¼�YZ¿�Á�¹�Âe 
� �

� �
~yP»��É���cZ�Ô�Y�®¿Z]�,É�¯�»�®¿Z]��Y�¹�ÂeªÌ¬ve�cZ^�Zv»��Y�Ê¿ZÀÌ¼�YZ¿�Á�É{Z�f«Y�Ê¿Z»��ÉZÅ�� �

� �

�������d§ZÌÅ�VAR��

˹�˹˹

˺˹�˹˹

˻˹�˹˹
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�Ê¼¸��Ä»ZÀ¸�§���½Y�ËY��{�É{�]�Z¯�5É{Z�f«Y�cZ ·Z�»�Ê�ÅÁ�a�����������������������������������µÁY�µZ�����Ã�Z¼������ZÆ]����������������� 

�µ|»�,�z]�¾ËY��{VAR�Ã{Y{��Y�Ã{Z¨f�Y�Z]�����Y�Ä¿ÓZ/��ÉZ/Å�������Z/e������¾Ì/¼ze��Ã{�
Ê»�{Â���µ|»��É�Z�VAR���������ÉZ/Å�Ì¤f»�½Z/Ì»��/]YÁ��Ê/���]�ÉY�/]�¾Ë�´ËZ/m�d/§ZÌÅ��®Ë

��Ê/¼¿�Ê§Z/¯�Ç�Y|¿Y�Ä]�{Z�f«Y�ÄË��¿�Ä¯�d�Y�Ê¿Ô¯�{Z�f«Y�����|/À¯�Ä/ÌmÂe�Y���/]YÁ��½M�|/¿YÂe��
������Ä¿ÓZ/��¹�Â/e�w�/¿��Y�|/Àe�Z^��Ã{Z¨f/�Y�{�Â»�ÉZÅ�Ì¤f»�INF�����Ê^/�¿�Ê³|/À¯Y�a��yZ/��,

d¼Ì«�ZÅ�RPD���Ê»�Âe�Ê¿ZÀÌ¼�YZ¿��ZÌ »�Á�UNCER�¯�,���w�/¿�,|¿|/��kY�zf�Y�ÓZ]��{�Ä
�����Ê/�Â�y��·Z/yZ¿�d/]Zi�ÄËZ»�/��¶Ì°�e�|���GINV��������·Z/yZ¿�|/Ì·Âe�Ä¿ÓZ/��|/���Á

d¼Ì«�Ä]�Ê¬Ì¬u�Ê¸yY{�É�Y�Z]�ÉZÅ�GGM���� �
�Ã{Y{�,µ|/»�{�ÁM�]��Y��Ìa������������Y�/«�ÉÁZ/¯YÁ�{�Â/»�|/uYÁ�Ä/�Ë��{Â/mÁ�Ê/���]�ÉY�/]�Z/Å� �

Ê»|¿�Ì³����Ì/a��Â�y�¾ËY��{�Ä¿ÓZ��¹�Âe�w�¿��Ì¤f»��/e���|/��Ê/���]�����Á{�Ê/���]�ÉY�/]
�Á���Y��´Ë{��Ì¤f»�Ã|��¶Ë| e��·Â§�Ê°Ë{�½Â»�M�ÉZÅ(ADF)�����½Á�/a�/��b/Ì¸Ì§�½Â»�M�Á

�PP��ºÌÀ¯�Ê»�Ã{Z¨f�Y��½Â»�M�¾ËY�ÉÁ{��Å�����|/uYÁ�Ä/�Ë��{Â/mÁ��]�ÊÀ^»��¨����§�0ZËÂ«�ZÅ
É���¾ËY��{�Ê»�{��Y��ZÅ��|ÀÀ¯��µÁ|m��|ÌÀÌ^]�Y����É���Z]���µ|/»�,Z¿Z»�ÉZÅVAR��Ê/»���|/¿YÂe

{Â��Ã{��¾Ì¼ze�ZÅ�Ì¤f»�t����{��� �
�µÁ|m���|uYÁ�Ä�Ë��½Â»�M��

� �� �ADF 

 

PP  

�Ì¤f»� �Ã�Á{� �
�|¿Á��½Á|]
Ê�y� �

�|¿Á��Z]
Ê�y� �

�|¿Á��½Á|]
Ê�y� �

�|¿Á��Z]
Ê�y� �

ÄnÌf¿� �

UNCER 
�����
����� �-3.3*** -3.3*  -3.2*** -3.2* Z¿Z»� �

GGM 
�����
����� �4.43*** 4.34***  4.42*** 4.34*** Z¿Z»� �

GINV �����5.23*** 5.23***  8.85*** 9.24*** Z¿Z»� �
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����� �

RPD 
�����
����� �-5.003*** -6***  -5.003*** -6.1*** Z¿Z»� �

~yP»��ªÌ¬ve�cZ^�Zv» 

d�Y{{ZË�µÁ|m��Ë��ÉZÅ����|ÌÀÌ^]�Y��� �
�µ|»�Z]�Ã|��Ã{��¾Ì¼ze�\ËY����Ì�¨e�Ä¯�Zn¿M��YVAR���É{Â/Ì«�¶/Ì¼ve�¹Á�·�¶Ì·{�Ä]�,

¿��Y�¾Ì�Ìa�dÌÀÅ}��]�ÊÀf^»ÄnÌf¿�ÉY�]�,d�Y��YÂ�{�0ÓÂ¼ »�,É{Z�f«Y�ÄË�����Ê/���]�Á�É�/Ì³
ÄÌ��§ÊÀÌ]��Ìa�ÉZ�y��¿ZË�YÁ�ÄË�ne��Y�ZÅ����Ê/¿M��À/¯YÁ��]YÂe�Á����Ê/»�Ã{Z¨f/�Y�ºÌ/À¯����Y
¾ËY�Ã|�¿�ÄWY�Y�Ã|��Ã{��¾Ì¼ze�\ËY���,ÉÁ��|¿Y��Ä]��µÁ|m�,½M�ÉZm������Á��¿Z/Ë�YÁ�ÄË�ne

�ÉZÅ�Y{Â¼¿�����Á����Y��Ê¿M��À¯YÁ��]YÂe�Ê»�½Z�¿�|ÀÅ{���ÊÀÌ]��Ìa�ÉZ�y��¿ZË�YÁ�ÄË�ne
Ê»�½Z�¿��Ì¤f»��Å�ÉY�]��������{Â/y�µÔf/yY�ÉY�/mY��Y�Ã�Y|/¿Y�Ä/q�Z/e�É�/��®Ë�cY�ÌÌ¤e�Ä¯�|Å{

d�Y�Äf§�Ë~a��ÌiPe�ºf�Ì��½Á�{�ÉZÅ�Ì¤f»��ËZ��µÔfyY�ÉY�mY��Y�Ã�Y|¿Y�Äq�Ze�Á�É�������/³Y
�µÔyY�L�mߝ୲�����{�Ê/ÀÌ]��Ì/a�ÉZ/�y��¿Z/Ë�YÁ��Y�Ê�z]�pÌÅ��Ä/·Z^¿ሼݕ୲ሽ����µÂ/��¹Z/¼e��{�Y�
�Ìa�Ã�Á{���������L�/m��Y�¶¬f/�»�Ä/·Z^¿{�cY�/ÌÌ¤e�Ä/¯�d/§�³�Ä/nÌf¿�½YÂ/e�Ê»�,|Å|¿�tÌ�Âe�ÊÀÌ]

�µÔyYߝ୲��Ä·Z^¿{�Áሼݖ୲ሽ�d�Y��� �
�Ê°/�·Âq�Ê6¸��\Ìe�e�¾ËY�ÄËZa��]��¿ZË�YÁ�ÄË�ne������ÄÌ/��§�¾/ËY�Z/]�ª/^�À»�Á���c�Â/��Z/Å

Ä¯�d�Y�Äf§�³������¿�Ä/]�¹�Âe��eÓZ]�sÂ��������Ê³|/À¯Y�a�¾Ì/Àr¼Å�Á��eÓZ/]�Ê»�Â/e�Ê¿Z/ÀÌ¼�YZ
�Ê^�¿�Ì]��ed¼Ì«Ê»�ZÅ��,|»Zn¿Y���d¼Ì«�Ê^�¿�Ê³|À¯Y�a�ÄËZ»�/��,Ê¿ZÀÌ¼�YZ¿�Á�ZÅ���É�Y~/³

Ê»��Y�«��ÌiPe�dve�Y��Ê�Â�y��Á�|Å{���ÄËZ»���¾ÌËZa�Ê�Â�y�É�Y~³�����Y��|/���w�/¿�,�/e
Ê»��ÅZ¯�|Å{��µÁ|m�ÉZÅ�����Á����|ÀÅ{�Ê»�½Z�¿�Y��lËZf¿�� �

                                                           
1. Forecast Error Variance Decomposition 
2. Impulse Response Functions   
3. Cholesky Causal Ordering 
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m�µÁ|����Ê»�½Z�¿�ÃZeÂ¯��{�Ä¯�|Å{��Ì/a�ÉZ�y��¿ZË�YÁ�Ê»Z¼e�0Z^Ë�¬e�c|»����{�Ê/ÀÌ]
GINV�Â��Ä]��Â]�»�Ê»��{Ây�ÉZÅ������Â/��,Ä·Z/���Z/Æq�ª/§Y�®/Ë��{�Ê·Á�{Â���ÉZ/Å

�Ê»�Âe�Ê¿ZÀÌ¼�YZ¿����Ìa�ÉZ�y��¿ZË�YÁ�|��{Ê»�tÌ�Âe�Y���Ì¤f»�¾ËY�ÊÀÌ]|ÀÅ{����\/·Zm
Â��Ä¯�d�Y�¾ËY��ÉZÅINF�«Á�®Ë��Y��a����±��/]��/z]�Ä·Z/��Á{�Ä/¨����¿Z/Ë�YÁ��Y�É�/e

�Ìa�ÉZ�y��ÊÀÌ]UNCER�Ê»�tÌ�Âe�Y��Â��{Ây�Ze�|ÀÅ{���ÉZ/ÅUNCER�����Ä/nÌf¿�¾/ËY
Ä¿YÂf�a��Ê/»�{ZnËY�Ê»�Âe�Ê¿ZÀÌ¼�YZ¿�Á�¹�Âe�t���½ZÌ»��Z^e�Y�ÄÌ��§�ÉY�]�ÉÂ«�ÉY��|/À¯����{

Ê»�,µZu�¾Ì�Â��Ä¯�|Ë{�½YÂe��Á�tÌ/�Âe��{�Ê¯|/¿Y�ºÆ��Ê»�Âe�Ê¿ZÀÌ¼�YZ¿�ÉZÅ���¿Z/Ë�Y
|¿�Y{�¹�Âe�ÊÀÌ]��Ìa�ÉZ�y��Ê»�½Z�¿�¾ÌÀr¼Å�lËZf¿���Â/��|/ÀÅ{���ÉZ/ÅINF��ÁUNCER�

�Ìa�ÉZ�y��¿ZË�YÁ��Y�É�ÌqZ¿��ZÌ�]��z]��ÊÀÌ]GGM�Ê»�tÌ�Âe�Y�����Ä/¯�Ê·Z/u��{�,|ÀÅ{
Â���ÉZÅGINV�±��]�0Zf^�¿��z]�½M��Y�É�e��{Á|u���|��{���Ê/»�tÌ�Âe�Y����,|/ÀÅ{

Ä]Ê»�Ä¯�É�Â�·Âe�|���d¨³�½YÂe���Ä/]�Ê/¬Ì¬u�Ê/¸yY{��·ZyZ¿�|Ì����Á�¹�Â/e��Y�ºÌ¬f/�»��Â/�
Ê¼¿��ÌiPe�Ê»�Âe�Ê¿ZÀÌ¼�YZ¿�Ä/]�Ê·Á�{�Ë~a���������/]��ÌiP/e�Z/]�Ê»�Â/e�Ê¿Z/ÀÌ¼�YZ¿�,ºÌ¬f/�»�Ì£��Â/�

ÄËZ»��Ã�Y|¿Y�Ze�,Ê�Â�y�É�Y~³Ê»��iPf»�Y��|Ì·Âe�|���ÉY|À¯�� �
� �

�µÁ|m����¿ZË�YÁ�ÄË�ne��

�Ì¤f»� �Ä¨«ÁZÅ INF UNCER GINV GGM 

INF� �

     
1 100.0 0.0 0.0 0.0 
2 91.3 7.3 0.5 0.9 
4 82.8 8.7 7.6 0.9 
8 80.2 10.2 8.1 1.6 

10 80.2 10.2 8.1 1.6 

UNCER 

     
1 43.3 56.7 0.0 0.0 
2 64.2 31.4 3.2 1.1 
4 63.4 30.0 5.2 1.4 
8 63.5 29.7 5.3 1.5 
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10 63.6 29.7 5.3 1.5 

GINV 

     
1 7.4 4.4 88.2 0.0 
2 9.2 6.2 70.1 14.6 
4 15.0 18.1 54.0 13.0 
8 16.4 18.4 52.4 12.8 

10 16.4 18.4 52.4 12.7 

GGM 

     
1 1.9 0.6 10.5 87.0 
2 2.3 1.0 10.4 86.3 
4 2.4 1.8 13.5 82.3 
8 2.7 2.9 13.1 81.2 

10 2.8 2.9 13.1 81.2 

~yP»��ªÌ¬ve�cZ^�Zv» 

d�Y{{ZË��Cholesky Ordering: INF UNCER GINV GGM� �
� �

d¼Ì«�Ê^�¿�Ê³|À¯Y�a��Â�y��{�µÁ|m�ZÅ����Ê»�½Z�¿��ÃZ/eÂ¯��{��Ì¤f»�¾ËY�Ä¯�|Å{�
�Ìa�ÉZ�y��¿ZË�YÁ��Y�Ê¼Æ»��z]�c|»��d]Zi�ÄËZ»���¶Ì°�e�|���Á�¹�Âe�ÉZÅ�Ì¤f»�ÊÀÌ]

Ê¼¿�tÌ�Âe�Y���·ZyZ¿�{Á|u�c|»|À¸]��{�Ê·Á�|Å{����Ìa�ÉZ�y��¿ZË�YÁ�|��{��Ê/ÀÌ]
�{Á|u�Á�¹�Âe�����Ì/a�ÉZ�y��¿ZË�YÁ�|��{��������·Z/yZ¿�d/]Zi�ÄËZ»�/��¶Ì°/�e�|/���Ê/ÀÌ]

Ê»�tÌ�Âe�Y��Ê�Â�y|Å{��������d/¼Ì«�Ê^/�¿�Ê³|/À¯Y�a�,µZ/u�¾/ËY�Z/]��ÃZ/eÂ¯��{�Z/Å��Á�c|/»
�{Á|u�c|»|À¸]����Ìa�ÉZ�y��¿ZË�YÁ�|��{��Y��Ê/¬Ì¬u�Ê¸yY{��·ZyZ¿�|Ì·Âe�|���ÊÀÌ]

Ê»�tÌ�Âe|Å{���f»�¾/ËY�,�´Ë{�ÉÂ���Y�������/�¿�{�Â/»�ÉZ/Å�Ì¤f»�½Z/Ì»��{��/Ì¤����{Â/y��/n]�� �
��Ì]Ê»�¹�Âe��Y�Y���ÌiPe�¾Ë�e{�Ë~a�� �

Ä//]���®//Ë�¹�Â//e�,d//�z¿�Ä//¯�|Àf//�Å�½M��´¿Z//Ì]��¿Z//Ë�YÁ�Ä//Ë�ne�lËZ//f¿�,Ä//�Ôy��Â//�� �
¾ÌÌ e��d/¼Ì«�Ê^/�¿�Ê³|À¯Y�a�É{Á|u�Ze�Á�Ê»�Âe�Ê¿ZÀÌ¼�YZ¿�ºÆ»�Ã|ÀÀ¯����Ã{Â/]�½Y�/ËY��{�Z/Å
d�Y�����Y�Ê»�Âe�Ê¿ZÀÌ¼�Z¿�,¹Á{ÄËZ»����]��ÌiPe�ªË�����|/���tÌ/�Âe��{�Ê/¼Æ»��¬¿�É�Y~³

d�Y�Äf�Y{��� �
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� �
� �
� �

�µÁ|m����¿ZË�YÁ�ÄË�ne��
��

�Ì¤f»� �Ä¨«ÁZÅ INF RPD GINV GGM 

 

1 100.0 0.0� �0.0 0.0 
2 89.5 7.6 2.6 0.3 
4 79.6 7.4 12.2 0.8 
8 78.2 7.5 13.1 1.2 

10 78.2 7.6 13.1 1.2 

RPD� �

1 5.0 95.0 0.0 0.0 
2 4.8 90.2 1.8 3.1 
4 6.3 85.7 4.4 3.5 
8 6.9 83.3 6.2 3.6 

10 6.9 83.3 6.2 3.6 

GINV 

1 3.6 2.7 93.7 0.0 
2 4.5 16.7 74.4 4.4 
4 7.0 17.3 69.8 5.9 
8 7.2 17.4 69.5 5.9 

10 7.2 17.4 69.5 5.9 

GGM 

1 2.3 17.9 22.2� �57.6 
2 2.4 17.3 21.6 58.7 
4 2.2 15.9 26.4 55.5 
8 2.3 16.1 26.1 55.5 

10 2.3 16.1 26.1 55.5 

~yP»��ªÌ¬ve�cZ^�Zv» 

�µÁ|m��Ë��d�Y{{ZË��|ÌÀÌ^]�Y��� �
� �

½Z�¿�Ê¿M��À¯YÁ��]YÂe������Z/Ì »�¥Y�/v¿Y�®/Ë�µ{Z »�Ê¯Â��Ä¿Â´q�Ä¯�|Àf�Å�¾ËY�Ç|ÀÅ{
Ê»��Y�«��ÌiPe�dve�µ|»��{�Y���´Ë{�ÉZÅ�Ì¤f»�,�Ì¤f»�®Ë��]�|Å{����/Å�Y{Â¼¿�Ä/�Â¼n»ÉZ����
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Á�������/]�Ê¿M��À¯YÁ��]YÂe�����/6¸��\/Ìe�e�½Z/¼Å��Z/�Y����½Z/�¿�Y���¿Z/Ë�YÁ�Ä/Ë�ne��{�Ê/¸^«�Ê�
Ê»�|ÀÅ{��Â��,ZÅ�Y{Â¼¿�¾ËY��Z�Y��]����Ê¿Z/ÀÌ¼�YZ¿��ËY�/§Y�\mÂ»�Ã�Á{��ZÆq�Ze�¹�Âe�ÉZÅ

Ê»�Ê»�Âe|¿Â���Â��ÉZÅINF��ÁUNCER����ÄËZ»�/��,Ä]Z/�»�ÊËÂ/´·Y�Z]�0Z^Ë�¬e���Á�É�Y~/³
ÄfyZ���iPf»�Y��|���|¿Y��Ê»�½Z�¿�lËZf¿���Ä/]�Ä/¯�|ÀÅ{������ËY�/§Y�Ê/¸¯��Â/�INF���Z/ËUNCER�

�ÅZ¯ÄËZ»���Ç|ÀÅ{�Ã�Y|¿Y�Ze�Ê·Á�|Àf�Å�µZ��®Ë�Ê��É�Y~³�����Á{�Ê/��Y���/Ì¤f»�Á{�¾/ËY�ÉY
Ê»��ËY�§Y�µZ��|¿�Y{�Ê¨À»��iY�Ã�Z]Á{��b��Á�|ÀÅ{���Â/���ÌiPe�Ê¿Z»��Ã�Á{���Á�¹�Â/e�ÉZ/Å

Z¨f»�Ê¼¯�|Ì·Âe�|���ÉÁ��Ê»�Âe�Ê¿ZÀÌ¼�YZ¿d�Y�cÁ���Ä��Ê��Y��|Ì·Âe�|���,¹�Âe��ËY�§Y
Ê»��ÅZ¯�µZ�Ê]�0Z^Ë�¬e�½M��Y��a�Á�|Å{Ê»��iY{Â����|Ì·Âe�Y|f]Y�Ê»�Âe�Ê¿ZÀÌ¼�YZ¿��ËY�§Y

�Ê//»��ËY�//§Y�Ê¯|//¿Y��b//��Á��ÅZ//¯�Y�|//Å{��YÄËZ»�//���ËY�//§Y�,�//´Ë{�ÉÂ//���É�Y~//³�
���µZ/���{�,{�Y{�|/���ÉÁ��Ê/¼WY{�d^j»��iY�®Ë�0Z^Ë�¬e�Ê�Â�y�Á�µÁY�ÉZ/Å������/iY�¾/ËY�¹Â/�

Ê»��¨��ºnÀa�µZ���{�Á�d�Y�|Ë|�{Â�����������ÉÂ/«�Á�\/·Zm�0Zf^/�¿�Ä/nÌf¿�®/Ë�,½Z/Ì»�¾/ËY��{
{�Y{�{ÂmÁ�����,µZ/u�¾Ì/���{�Á�d�Y�ÉÂ«�Á�d^j»��ZÌ�]�µZ���ZÆq�Ê��Ê¿ZÀÌ¼�YZ¿��]�¹�Âe��iY

d�Y�Ä�uÔ»�¶]Z«�Á�d^j»�µZ���ZÆq�Ê��¹�Âe��]��Ì¿�Ê»�Âe�Ê¿ZÀÌ¼�YZ¿��iY������Ä/¯�Z/À »�¾Ë|/]
{�¾ËYÊ»�dËÂ¬e�Y���´Ë|°Ë��Ì¤f»�Á|ÀÀ¯��� �
� �
� �
� �
� �
� �
� �
� �
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� �
� �
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|Ì·Âe�|���Á�Ê�Â�y��

� �
d¼Ì«�Ê^�¿�Ê³|À¯Y�a��Â�y��{�����d/^j»��ÌiP/e�¹�Â/e��Y�µÁY�Ã�Á{��{��yZ/��¾ËY�,ZÅ

Ê»Ã�Á{��{�Ê·Á�{�Ë~aZ«��ÌiPe�¾ËY�É| ]�ÉZÅd�Y�Ê�Âa�º�q�¶]������Ã|/��{Z/Ë��yZ/���ÌiPe
��]�µÁY�Ã�Á{��{GINV��������¾/ËY�¶/Ì·{�Ä/f^·Y�Ä/¯�d/�Y�d/^j»�|Ì·Âe�|����]�Á�Ê�Âa�º�q�¶]Z«

�Ê���]�|À»�ZÌ¿�ÄnÌf¿�Ì]��ed�Y�� �
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Null Hypothesis: INF has a unit root  
Exogenous: Constant   
Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -3.779306  0.0067 

Test critical values: 1% level  -3.621023  
 5% level  -2.943427  
 10% level  -2.610263  
     
     *MacKinnon (1996) one-sided p-values.  
     
     

Augmented Dickey-Fuller Test Equation  
Dependent Variable: D(INF)   
Method: Least Squares   
Date: 07/09/12   Time: 19:46   
Sample (adjusted): 1352 1388   
Included observations: 37 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     INF(-1) -0.574209 0.151935 -3.779306 0.0006 

C 10.60997 3.081182 3.443475 0.0015 
     
     R-squared 0.289818    Mean dependent var 0.046192 

Adjusted R-squared 0.269527    S.D. dependent var 9.226753 
S.E. of regression 7.885893    Akaike info criterion 7.020566 
Sum squared resid 2176.556    Schwarz criterion 7.107643 
Log likelihood -127.8805    Hannan-Quinn criter. 7.051265 
F-statistic 14.28315    Durbin-Watson stat 1.788754 
Prob(F-statistic) 0.000588    

     
      

Null Hypothesis: INF has a unit root  
Exogenous: Constant, Linear Trend  
Lag Length: 0 (Automatic - based on SIC, maxlag=9) 
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   t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -3.676494  0.0368 

Test critical values: 1% level  -4.226815  
 5% level  -3.536601  
 10% level  -3.200320  
     
     *MacKinnon (1996) one-sided p-values.  
     
     

Augmented Dickey-Fuller Test Equation  
Dependent Variable: D(INF)   
Method: Least Squares   
Date: 07/09/12   Time: 19:48   
Sample (adjusted): 1352 1388   
Included observations: 37 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     INF(-1) -0.575995 0.156670 -3.676494 0.0008 

C 10.49118 3.639259 2.882778 0.0068 
@TREND(1351) 0.007982 0.125206 0.063750 0.9495 

     
     R-squared 0.289903    Mean dependent var 0.046192 

Adjusted R-squared 0.248133    S.D. dependent var 9.226753 
S.E. of regression 8.000544    Akaike info criterion 7.074501 
Sum squared resid 2176.296    Schwarz criterion 7.205116 
Log likelihood -127.8783    Hannan-Quinn criter. 7.120549 
F-statistic 6.940393    Durbin-Watson stat 1.786410 
Prob(F-statistic) 0.002968    

     
      

Null Hypothesis: INF has a unit root  
Exogenous: Constant   
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel 

     
        Adj. t-Stat   Prob.* 
     
     Phillips-Perron test statistic -3.640856  0.0095 

Test critical values: 1% level  -3.621023  
 5% level  -2.943427  
 10% level  -2.610263  
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Null Hypothesis: INF has a unit root  
Exogenous: Constant, Linear Trend  
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel 

     
        Adj. t-Stat   Prob.* 
     
     Phillips-Perron test statistic -3.522947  0.0515 

Test critical 
values: 1% level  -4.226815  

 5% level  -3.536601  
 10% level  -3.200320  
     
     *MacKinnon (1996) one-sided p-values.  
     

*MacKinnon (1996) one-sided p-values.  
     
     
     Residual variance (no correction)  58.82584 

HAC corrected variance (Bartlett kernel)  49.01796 
     
          

Phillips-Perron Test Equation   
Dependent Variable: D(INF)   
Method: Least Squares   
Date: 07/09/12   Time: 19:48   
Sample (adjusted): 1352 1388   
Included observations: 37 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     INF(-1) -0.574209 0.151935 -3.779306 0.0006 

C 10.60997 3.081182 3.443475 0.0015 
     
     R-squared 0.289818    Mean dependent var 0.046192 

Adjusted R-squared 0.269527    S.D. dependent var 9.226753 
S.E. of regression 7.885893    Akaike info criterion 7.020566 
Sum squared resid 2176.556    Schwarz criterion 7.107643 
Log likelihood -127.8805    Hannan-Quinn criter. 7.051265 
F-statistic 14.28315    Durbin-Watson stat 1.788754 
Prob(F-statistic) 0.000588    
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     Residual variance (no correction)  58.81880 

HAC corrected variance (Bartlett kernel)  49.19333 
     
     

 

   
Phillips-Perron Test Equation   
Dependent Variable: D(INF)   
Method: Least Squares   
Date: 07/09/12   Time: 19:49   
Sample (adjusted): 1352 1388   
Included observations: 37 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.  
     
     INF(-1) -0.575995 0.156670 -3.676494 0.0008

C 10.49118 3.639259 2.882778 0.0068
@TREND(1351) 0.007982 0.125206 0.063750 0.9495

     
     R-squared 0.289903    Mean dependent var 0.046192

Adjusted R-
squared 0.248133    S.D. dependent var 9.226753
S.E. of 
regression 8.000544    Akaike info criterion 7.074501
Sum squared 
resid 2176.296    Schwarz criterion 7.205116
Log likelihood -127.8783    Hannan-Quinn criter. 7.120549
F-statistic 6.940393    Durbin-Watson stat 1.786410
Prob(F-statistic) 0.002968    

     
     �µÁ|m����µ|»�¾Ì¼ze�lËZf¿Ê]Zzf¿Y�Ê����¾Ì´¿ZÌ» 

Dependent Variable: INF   
Method: Least Squares   
Date: 07/09/12   Time: 19:50   
Sample: 1351 1388   
Included observations: 38   
Convergence achieved after 5 iterations  
MA Backcast: 1350   

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 18.02532 1.936147 9.309892 0.0000 

MA(1) 0.580003 0.143312 4.047133 0.0003 
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     R-squared 0.246163    Mean dependent var 18.19718 
Adjusted R-squared 0.225223    S.D. dependent var 8.621352 
S.E. of regression 7.588638    Akaike info criterion 6.942377 
Sum squared resid 2073.147    Schwarz criterion 7.028566 
Log likelihood -129.9052    Hannan-Quinn criter. 6.973042 
F-statistic 11.75566    Durbin-Watson stat 1.904169 
Prob(F-statistic) 0.001535    

     
     Inverted MA Roots      -.58   

 
 


