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1395 ö�µÆõ¥ ø ��þ�� ,ý¤�õ� ��Üä �Ü¹õ202-185 « ,2 ù¤�Þª ,10 ÀÜ�DOI: 10.18869/aadpub.jss.10.2.185
©¥¤� ß�Ú÷��õ ø ÂÎ¡Âãõ ¤¢ ©¥¤� ×Æþ¤ ý�û¤��ãõ ¢¤ø�Â�ü±�îÂ� üîÀ�� ü÷��¨Âð¤ ñÀõ ¥� ù¢�Ôµ¨� �� ÂÎ¡Âãõ ¤¢2ý¢�¹¨ ýÀúõ ,1ýÀÞ½õ�ì� üÜäö�¹÷¥ ù�ÚÈ÷�¢ ,¤�õ� ùøÂð 1ö�¹÷¥ �þ�� ��Üä üÜ�ÞØ� ���Ê½� ù�ÚÈ÷�¢ ,ü®�þ¤ ùøÂð21394*9*29 :ýÂÚ÷¥�� ßþÂ¡� ¾þ¤�� 1394*2*6 :´ê�þ¤¢ ¾þ¤��¤�¥�� ×Æþ¤ �î ÂÎ¡Âãõ ¤¢ ©¥¤� ß�Ú÷��õ ø ÂÎ¡Âãõ ¤¢ ©¥¤� : ùÀ�Ø�ü�µ±õ ×Æþ¤ ýÂ�ðù¥�À÷� ý�û¤��ãõ ßþÂµÞúõ ¥� á�÷ ø¢ ,À��îüõ ö��� ¢Àä ×þ �� �¤ü÷��¨Âð¤ ý�ûñÀõ ´ê��û¤ �fÂ�¡� .À�µÆû üó�õ ý�û¤�¥�� ¤¢ ý¤�õ� ý�úªø¤ Â����¤� �û¤��ãõ ßþ� ¢¤ø�Â� ý�Â� üîÀ�� ø �ø¢ ý�ûö��� ßþÂµÞî ©ø¤ Â�Ñ÷ üÎ¡ñÀ õ ¥� ù¢� Ô µ ¨� � � ×Æ þ¤ ¤� � ã õ ø¢ ß þ� ¢¤ø�Â � ©ø¤ � ó� Ö õ ß þ� ¤¢ .´¨� ùÀª�� ùÀª ���¤� ñÀõ üþ�¤�î �Æþ�Öõ ý�Â� .¢�ªüõ ü¨¤Â� ü±�îÂ� üîÀ�� ü÷��¨Âð¤ùb�½÷ ��÷ ö�þ�� ¤¢ ø ùÀª ��¹÷� ý¥�¨��±ª �b ãó�Îõ ,���õ¥ ßþ� ¤¢ ñø�Àµõ ý�ûñÀõù¢�¢ ö�È÷ ö�Âþ� ��ú¨ ¤�¥�� ¥� üþ�ûù¢�¢ ý�Â� ý¢Â�¤�î ñ�·õ °ó�ì ¤¢ �ûñÀõ ´Æ�¤�î.Àª Àû��¡ö��¨Âð¤ ,ÂÎ¡Âãõ ¤¢ ©¥¤� ß�Ú ÷� � õ ,ÂÎ¡ Âãõ ¤¢ ©¥¤� : ýÀ�Üî ý�ûù��øý¤�õ� ¯�±�µ¨� ,ü±�îÂ� üîÀ��0 . Aghamohammadi.ali�znu.a.ir ,ýÀÞ½õ�ì� üÜä :�ó�Öõ ñ�ÿÆõ ×�÷øÂµØó� §¤¢�0 . 62J05 ,62P05 :(2010) ü®�þ¤ ýÀ��á�®�õ Àî
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ÂÎ¡ Âãõ ¤¢ ©¥¤� ß�Ú÷��õ ø ÂÎ¡ Âãõ ¤¢ ©¥¤� ¢¤ø�Â� : : : : : : : : : : : : : : : : : : 186�õÀÖõ 1��Æ¨�õ ø �ûù�Ú�� ,üÜÜÞó�ß�� üó�õ ý�û¤�¥�� ¤�µ¡�¨ Â��ç� ø �¤�¹� ý¥�¨ ü÷�ú�¥� ´¨� �¤� ±ä éÂäe ¤¢ ×Æþ¤ .´¨� � µ¡�¨ ����õ �û×Æþ¤ á�� ÷� � � �¤ ü ó� õÂû ø Àþ�üõ Ç�� ùÀ�þ� ¤¢ ý���¢�� á�ìø ¢¤�õ ¤¢ ö���ÞÏ� �Àä Û�ó¢ �� �î ýÂÎ¡¤¢ �õ� .´¨� Â���� ×Æþ¤ ¢�ªüõ �µÔð �f��Î¬� ,Àª�� ÂµÈ�� ö���ÞÏ� �Àä ßþ� ��Û�� ì �î ´¨� ý¤�Áð� þ� õÂ¨ ù�Ö ó� � ö� þ¥ ö�Þû ×Æþ¤ ,ý¤�Áð� þ� õÂ¨ Ù�ûÂ êø ��Æ¨�õ ý�ûÀõ�¤¢ ø �û��þ�û ù¥øÂõ� .(1388 ,ýÀ�ã¨ ø üä�¤) ´¨� �±¨�½õ��õ� ã � ¥� �¨ ×þ ¥� � î À ÷����� õ ý�ùÀ �» � � ý� û×Æþ¤ � � ü ó� õ ý� ûù� Ú � �¥� ÂÚþ¢ ý�¨ ¥� ø À÷Â�ðüõ ��È÷ üó�õ ý�ûýÂ�ðÝ�ÞÊ� ø ü÷�ú� ¤�îø°Æîßþ� .��ú¨ ©¥¤� ø ùÂú� ý�û Â÷ ,¥¤� ý�û Â÷ ,��î ´Þ�ì ¢¤�õ ¤¢ ö���ÞÏ� �Àäüó�õ ý�ûù�Ú�� ø ��Æ¨�õ ø ù¢Âî ùÀ�»�� �¤ ¤�îø°Æî ¤¢ ýÂ�ð Ý�ÞÊ� ,�û×Æþ¤�� .Àû¢ ¤�Âì Â���� ´½� �¤ �ûù�Ú�� ©¥¤� À÷���üõ �î À��îüõ ����õ üãþ�ìø �� �¤ö���ä�� ø ´¨� ö�¤�Áð�þ�õÂ¨ ý�û�èÀè¢ ßþÂµÞúõ ¥� üØþ ×Æþ¤ Û�ó¢ ß�Þûö¢�¢ß� âì�ø ¤¢ .¢�ªüõ ��Æ½õ ý¤�Áð�þ�õÂ¨ ý�ûýÂ�ðÝ�ÞÊ� ¤¢ Ýúõ ý¤��ãõ.´¨� ¤��ö�þ¥ Íþ�Âª ¤¢ ßµêÂð ¤�Âì ,ö� ×Æþ¤ �� ���� öøÀ� ý¤�Áð�þ�õÂ¨×þ ��á��÷� üþ�¨��ª �î À�îüõ �Ôþ� üó�õ ý�û¤�¥�� ¤¢ ýÀ�Üî üÈÖ÷ ×Æþ¤ ��úÔõ ßþ�Â����ý�Â� ö��î�� .´¨� ¤�¢¤�¡Â� üþ��� ´�Þû� ¥� ö� ´þÂþÀõ ø ýÂ�ðù¥�À÷� ,�û×Æþ¤���¤� ý¤�õ� üðÀ�î�Â� ý�ûÉ¡�ª ÕþÂÏ ¥� üÔÜµ¿õ ý�û¤��ãõ ,×Æþ¤ ýÂ�ðù¥�À÷�.´¨� ùÀª��÷ ×Æþ¤ ´þÂþÀõ ,ý¢��õ Â�¡� ý�û�û¢ ¤¢ �ÖµÈõ ý�û¤���� ¤�úÒ �� ö�õ�Þû,×Æþ¤ ´þÂþÀõ üµ�¨ ý�û©ø¤ âì�ø ¤¢ .Àþ¢Âð ����õ ýÀþÀ� ý�ûÇó�� ��1ù¢ ùøÂð .À÷¢�±÷ ���÷ ý�û¤���� á�÷ ßþ� ¥� üª�÷ ý�û×Æþ¤ ñÂµ�î ý�ð¾¨�� ÂÚþ¢¤¢ ,¢�ªüõ �µ¡��ª ý¤�¢×÷�� ß�÷��ì â®ø ý�Â� üÜÜÞó�ß�� �îÂõ ×þ ö���ä�� �îý¤��ãõ ÓþÂã� ,�û×÷�� ×Æþ¤ ¢¤�õ ¤¢ üª¤��ð ���¤� ßÞ® ý¢��õ 1993 ñ�¨ø ÓþÂã� ø¤ ßþ� ¥� .´Æ÷�¢ ý¤øÂ® �¤ ×Æþ¤ ýÂ�ðù¥�À÷� ý�Â� âõ�� ø °¨��õ1 G-10
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187 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ý¢�¹¨ ýÀúõ ,ýÀÞ½õ�ì� üÜä©¥¤� Â�Ñ÷ ,ý¤�õ� ý�úªø¤ §�¨� Â� ×Æþ¤ ý�ûù¥�À÷� ¥� ýÀþÀ� ý�û¤��ãõ ß��±�¤¢ ��÷ ´äÂ¨ �� ø Àª áøÂª üþ�ØþÂõ� ý�û×÷�� Í¨�� (VaR) 2ÂÎ¡Âãõ ¤¢¢Àä ×þ ¤¢ �¤ ×Æþ¤ á��÷� üõ�Þ� ,¤��ãõ ßþ� �Âþ¥ .¢Âî �À�� ´�õ�Þä üó�õ ý�û¤�¥��ù¢Âî ß��ã� �¤ ¢Â�ð ¤�Âì ö�þ¥ ¢¤�õ ´¨� ßØÞõ �î ý��þ�õÂ¨ ¤�ÀÖõ ø ù¢Âî �¬�¡¥�� ×Æþ¤ �� ¯��Âõ ��±¨�½õ á��÷� ��¹÷� ¥� �¤ ö�¤�À��Æ� ø ö�ÂþÀõ ø¤ ßþ� ¥� øý�Â� ø �±¨�½õ üÞî ¤�Ï�� �¤ ×Æþ¤ ö���üõ ¤��ãõ ßþ� ÕþÂÏ ¥� âì�ø ¤¢ .¢¤�¢üõ¤¢ �î ´¨� ü÷�þ¥ Â·î�À� Â��Â� ,VaR ¤��ãõ .À�ÈþÀ÷� �¤ �¥� ��À�úÞ� ,ö� �� �Ü��Öõ,üÊ¿Èõ ö���ÞÏ� ¼Î¨ ¤¢ (ùÂ�è ø �µÔû ×þ ,¥ø¤ ×þ) ß�ãõ ü÷�õ¥ ù¤ø¢ ×þ¢�ªüõ �µÔð üµìø ,ñ�·õ ö���ä�� .Àû¢  ¤ �ûüþ�¤�¢ ¥� ý��ä�Þ¹õ ý�Â� ´¨� ßØÞõö��Ü�õ ×þ �÷�¥ø¤ À¬¤¢ 99 ö���ÞÏ� ¼Î¨ ¤¢ üþ�¤�¢ ×þ ÂÎ¡Âãõ ¤¢ ©¥¤� �îý¤�¹� ��¢�±õ �î ý¥ø¤ 100 Âû ¤¢ Ýþ¤�¢ ¤�Ñµ÷� �î ´¨� ��ãõ ßþ� �� ,´¨� ¤�¢Ý�ª�� �µª�¢ ¤�¢ ö��Ü�õ ×þ ¥� Â���� ü÷�þ¥ ¥ø¤ ×þ ¤¢ �ú�� ,¢Â�ðüõ �¤�¬ �ú÷� ¤¢�¥� �î ý��þ�õÂ¨ �f�Þãõ .(1388 ,ùÀ�»�� ý�ûÝµÆ�¨ ö�ÂðÛ�Ü½�ÅþÂ��õ ´îÂª)´¨¢ ,¢¤�¢ �Ú÷ §Âµ¨¢ ¤¢ üó�Þµ�� ��ÂÎ¡ �� �Ü��Öõ ý�Â� üó�õ ù�Ú�� ×þ �� ´¨��î üó�Þµ�� ��ÂÎ¡ ¥� .¢�ªüõ ß��ã� VaR ý�Â� ùÀª ¢¤ø�Â� ö���õ Â��Â� �¨ Ýî´¡�¢Â�¥�� ¥� ö�þÂµÈõ ñ�Ø÷ �� ö���üõ ,À��îüõ ÀþÀú� �¤ üó�õ ý�ûù�Ú�� ø �û×÷��ý�û�þ�õÂ¨ �î ýÂÚþ¢ ë�Ô�� Âû �þ ø À�û¢  ¤ ´¨� ßØÞõ �î üó�õ ý�ûö�Â½� ,��ø.¢Âî ù¤�ª� ,À��îüõ ÀþÀú� �¤ ö� �� �µÆ��ø ý�û�ä�Þ¹õÂþ¥ �þ ø ý¢�Êµì� ù�Ú��ßØÞõ ,´¨� ¢�þ¥ �ûö� ù�Öó�� ¤Â® �î ü��õ�ãõ ¤¢ À÷�ù¢�¢ ö�È÷ ��Ö�Ö½� ü¡Â��� �¤ ý¤�Áð�þ�õÂ¨ ø À�î ¢¤ø�Â� ´Æû �î �»÷� ¥� ÂµÞî �¤ ×Æþ¤ VaR ¤��ãõ ´¨�ý�Â� °¨��õ ý¤��ãõ VaR ,¢¤��õ �÷�ð ßþ� ¤¢ ßþ�Â���� .Àû¢ ë�¨ üû¢ ö�þ¥ ´Þ¨×Æþ¤ Ç¹�¨ ý�Â� �î ýÂÚþ¢ °¨��õ ¤��ãõ .¢�ªüÞ÷ ��Æ½õ ×Æþ¤ Ç¹�¨ý�Â� ¤��ãõ ßþ� .´¨� (AVaR) 3ÂÎ¡Âãõ ¤¢ ©¥¤� ß�Ú÷��õ ,¢�ªüõ ù¢�Ôµ¨��î VaR é�¡ Â� .¢ø¤üõ ¤�î�� ¤�¥�� ��ÜÎõ�÷ Íþ�Âª ¤¢ ö�þ¥ Â·î�À� Ç¹�¨��Þ� ý�Â� �¤ ×Æþ¤ AVaR ¤��ãõ ,À�îüõ ö��� üÊ¿Èõ ö���ÞÏ� ¼Î¨ ¤¢ �¤ ×Æþ¤2 Value at Risk3 Average Value at Risk
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ÂÎ¡ Âãõ ¤¢ ©¥¤� ß�Ú÷��õ ø ÂÎ¡ Âãõ ¤¢ ©¥¤� ¢¤ø�Â� : : : : : : : : : : : : : : : : : : 188.(1388 ,ýÀ�ã¨ ø üä�¤) À�îüõ �±¨�½õ É¿Èõ ö���ÞÏ� ¼Î¨ ¥� Â���� ��Î¨´þÂ þÀ õ ¤¢ Ý ú õ �� ä�®� õ ¥� üØ þ ù¤�� Þ û ,×Æ þ¤ ¤� � ã õ ø¢ ß þ� ¢¤ø�Â ��¤�î ø °¨��õ ý�û©ø¤ Â�¡� ý�ûñ�¨ ¤¢ Û�ó¢ ß�Þû �� .¢�ªüõ ��Æ½õ ×Æþ¤�� ö���üõ �ÜÞ� ¥� .´¨� �µêÂð ¤�Âì ���� ¢¤�õ ¤��Æ� �û¤��ãõ ßþ� ¢¤ø�Â� ý�Â�ù¤�ª� ÂÚþ¢ ý¤�õ� ý�û©ø¤ ø ý��� ¤�õ� ,�Âµ¨���� ,�ó¤�î´÷�õ À�÷�õ üþ�û©ø¤ý�ûÂ�çµõ �� �µÆ��ø ´¨� ßØÞõ �ûüþ�¤�¢ ü�� ù¢¥�� ,¢¤��õ ¥� ý¤��Æ� ¤¢ �õ� .¢ÂîÂ��õ ù¢¥�� ¤�µê¤ Û�Ü½� ¤¢ À÷���üõ �ûÂ�çµõ ßþ� ¥� ù¢�Ôµ¨� �î Àª�� ýÂÚþ¢ üÔ�¬��4ß�Ú÷��õ üÎ¡ ö��¨Âð¤ ©ø¤ ¥� (2012) ö�¤�ØÞû ø ö�� �µ¨�¤ ßþ� ¤¢ .¢�ª âì�øéÀû �ó�Öõ ßþ� ¤¢ .À÷¢Âî ù¢�Ôµ¨� AVaR ø VaR ý�û¤��ãõ ¢¤ø�Â� ý�Â� 5üîÀ�� øß� óø� � î ´¨� 6ü± � îÂ � üîÀ �� ü÷� �¨Âð¤ ñÀõ � � � û¤� � ã õ ß þ� ¢¤ø�Â � ¢� ± ú �ø Ù÷� � ø (2012) ö�¤�ØÞû ø Ù÷� � Í¨�� ø � ��¤� (2008) ö�� þ ø ø¥ Í¨�� ¤� �AVaR ø VaR �±¨�½õ ý�û©ø¤ �Àµ�� 2 Ç¿� ¤¢ .Àª ù¢�¢ ÍÆ� (2015) ö�¤�ØÞûÀû��¡ Ó�¬�� üîÀ�� ø ß�Ú÷��õ ü÷��¨Âð¤ ©ø¤ �� �ú÷� ¢¤ø�Â� Å³¨ ø ùÀª �þ�¤�ü¨¤Â� AVaR ø VaR ¢¤ø�Â� ý�Â� ü±�îÂ� üîÀ�� ü÷��¨Âð¤ ñÀõ 3 Ç¿� ¤¢ .ÀªÛ�Ü½� ø ý¥�¨�� ±ª ¥� ù¢� Ô µ¨� � � �û©ø¤ ü�� þ¥¤� Ûõ�ª 4 Ç¿� .Àª À�û��¡.¢¥�¢Â�üõ ýÂ�ð�¹�µ÷ ø ¶½� �� ��÷ 5 Ç¿� .´¨� ö�Âþ� ��ú¨ ¤�¥�� ¥� üþ�ûù¢�¢AVaR ø VaR ý�û¤��ãõ 2ý��ä�Þ¹õ �þ üþ�¤�¢ ©¥¤� p0 ö� ¤¢ �î ,Yt = p0 � Pt üê¢�Ê� Â�çµõ À��î Âê���� .Àª�� t ü�� ö�õ¥ ¤¢ ö� ©¥¤� Pt üê¢�Ê� Â�çµõ ø ö�õ¥ �bÀ±õ ¤¢ �ûüþ�¤�¢ ¥�üê¢�Ê� ýÂ�çµõ ��÷ Yt ßþ�Â���� ,´¨� üê¢�Ê� Â�çµõ Pt üóø ��Üãõ ý¤�ÀÖõ p0 À��î©¥¤� ü®�þ¤ ÂÑ÷ ¥� .À�îüõÉ¿Èõ ü�� ù¤ø¢ ¤¢ �¤ üþ�¤�¢ ©¥¤� Çû�î �î ´¨��¤�¬�� ,Yt ÂÎ¡Âãõ ¤¢V aR�(Yt) = inf fy; FYt(y) � �g ; (1)4 Mean Regression5 Quantile Regression6 Composite Quantile Regression
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189 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ý¢�¹¨ ýÀúõ ,ýÀÞ½õ�ì� üÜä99 � þ 95 Â ��Â � �f �Þã õ ø ö� � � ÞÏ� ù¥�À ÷� � 2 (0;1) ö� ¤¢ � î ,¢�ªüõ ÓþÂã �¤¢ Yt Â � ç µ õ ü ã Þ¹ � â þ¥� � â �� � � � ÷ FYt(y) ø ¢� ªü õ � µ êÂ ð Â Ñ ÷ ¤¢ À¬¤¢´¨� ü�ãõ ßþ� � � (1) �b Î��¤ .(2012 ,ö�¤�ØÞû ø ö��) Àû¢üõ ö�È÷ �¤ y �ÎÖ ÷Â ã õ ¤¢ ©¥¤� ¥� Ç � � ü �� ù¤ø¢ ¤¢ ü þ�¤�¢ ©¥¤� Çû� î � Ø � þ� ñ� Þ µ �� � îö� þ¥ �Ø � þ� ñ�Þ µ�� ÂÚ þ¢ �¤� ± ä � � � þ .´¨� 1 � � Â ��Â � Â · î�À� ,Àª� � ÂÎ¡.´¨� � Â ��Â � Ûì�À� ,Àª� � ÂÎ¡ Âãõ ¤¢ ©¥¤� ¥� Â µÞî ü�� ù¤ø¢ ¤¢ üþ�¤�¢ß� �»Þû ø VaR�(Yt) = F�1Yt (�) ù�Ú ÷� ,Àª� � � µ¨�� � Yt Â�ç µ õ Âð� ¢�ª ����ù¤ø¢ ¤¢ üþ�¤�¢ ¢�¨ �Ø�þ� ñ�Þµ�� ßþ�Â���� ,PrfPt � p0 < �VaR�(Yt)g � 1� �ø ýøÀúõ) ´¨� 1� � Â��Â� Â·î�À� ,Àª�� "ÂÎ¡Âãõ ¤¢ ©¥¤�" ¥� ÂµÞî ü��� þ ¢�¨ Ýû ø ö� þ¥ ý�Â � ö�� �üõ Ýû �¤ ÂÎ¡ Âãõ ¤¢ ©¥¤� .(1389 ,ýÀ�� õö�È÷ VaR1��(Yt) � � �VaR�(Yt) �¹�þ� ¤¢ .¢Âî ÓþÂã� üþ�¤�¢ ü�� ù¢¥�� ö�Þû.¢�ªüõ ù¢�¢�¤�¬�� � ö���ÞÏ� ¼Î¨ ¤¢ Yt ý�Â� AVaR ×Æþ¤ ¤��ãõAV aR�(Yt) = infy2Rny + (1� �)�1E(Yt � y)+o ; (2)ø ö� � ;2002 ,� � ¨�¤�e ø Â Ü Ô î�¤) a+ = maxf0; ag ö� ¤¢ � î ,¢� ªü õ Ó þÂ ã �: (2002 ,ý��Â¨�) ñ¢�ãõ ¤�Ï�� �þ ø (2012 ,ö�¤�ØÞûAV aR�(Yt) = 1(1� �) Z 1� V aR� (Yt)d�: (3)ý� ûñÀ õ ¥� ù¢� Ô µ ¨� ,AVaR ø VaR � ±¨�½ õ ý�Â � �¤� î ý� û©ø¤ ¥� ÂÚ þ¢ üØ þ¤¢ �ûüþ�¤�¢ ¥� ý��ä�Þ¹õ �þ ��ú¨ ´Þ�ì ��÷�¨�÷ �Âþ¥ .´¨� üÎ¡ ü÷��¨Âð¤ø âþ��¬ ��ú¨ ´Þ�ì �� �µÆ��ø ,¢�¡ á�÷ ¥� üõ�ú¨ ´Þ�ì ��÷�¨�÷ Â� ùø�ä ,¤�¥��ö� õ� Þ û �� ÷� ¨� ÷ ,¢�ªüõÂê � ûñÀ õ ß þ� ¤¢ .´¨� � � ÷ ÂÚ þ¢ ý� ûÉ¡�ª¥� ù¢�Ôµ¨� �� ßþ�Â���� .´¨� üõ�Þä Ûõ�ä À�� �þ ×þ ¥� üª�÷ ÂÚþÀØþ �� �û´Þ�ì�¤�¬�� �¤ ��ú¨ ´Þ�ì ö���üõ ü÷��¨Âð¤ ñÀõY = �0 + x0� + �; (4)
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ÂÎ¡ Âãõ ¤¢ ©¥¤� ß�Ú÷��õ ø ÂÎ¡ Âãõ ¤¢ ©¥¤� ¢¤ø�Â� : : : : : : : : : : : : : : : : : : 190�Î¡ �Ôó�õ � ø ö� Â� ¤�Áð Â���� Ûõ��ä x ,��ú¨ ´Þ�ì Y ö� ¤¢ �î ,¢Âî ýÀ��ñÀõ,ö�¤�ØÞû ø Â÷��¤�) Àª� � ù��¿ó¢ ×Æþ¤ ù¥�À ÷� ×þ �(:) â�� � À� �î Âê .´¨�ø � Î¡ ñ�Ö µ ¨� � � � �� � � � ø (4) � Î ��¤ ü ÷� � ¨Â ð¤ ñÀ õ ¥� ù¢� Ô µ ¨� � � (1999Ýþ¤�¢ ,ü½�®�� ý�ûÂ�çµõ�(Y jx) = �(�0 + x0� + �) = �0 + x0� + �(�);,ö�¤� Ø Þ û ø ö��) À û¢ü õ ö�È ÷ � Â � ç µ õ ý�Â � �¤ ×Æ þ¤ ù¥�À ÷� ,�(�) ö� ¤¢ � îý¢¤ø�Â � � � ÷ ø � ,�0 �� Üã õ� ÷ °þ�Â® ¢¤ø�Â � éÀû ,�(Y jx) ¢¤ø�Â � ¤¢ .(2012ý�� �� AVaR ø VaR ×Æþ¤ ù¥�À÷� ø¢ ý¤�ÁÚþ�� �� ñ�� .´¨� �(�) ¥� °¨��õ¤¢ ©¥¤� ß �Ú ÷� � õ ø ÂÎ¡ Âã õ ¤¢ ©¥¤� ö�� �ü õ ,�(:) ù��¿ ó¢ ×Æ þ¤ â �� ��¤�¬ �� �¤ Y ÂÎ¡ ÂãõV aR�(Y jx) = �0 + x0� + V aR�(�); (5)AV aR�(Y jx) = �0 + x0� +AV aR�(�);.(2011 ,ö�¤�ØÞû ø �÷��ó�ð ;2012 ,ö�¤�ØÞû ø ö��) ´êÂð ÂÑ÷ ¤¢üÎ¡ ü÷��¨Âð¤ ý�ûñÀõ ¥� ù¢�Ôµ¨� �� AVaR ø VaR ¢¤ø�Â� 3Û � ó¢ � � (5) ø (2) ,(1) Í ��ø¤ ¤¢ AVaR ø VaR � ± ¨� ½ õ Û Þ ä ¤¢ ´¨� ¼®�øù¢�Ôµ¨� � � ¤��ãõ ø¢ ßþ� Àþ� � �Á ó .´Æ�÷ ÂþÁ� ö�Øõ� ,� ø Yt âþ¥�� ö¢�� ��Üãõ� ÷ß þ� ¢¤ø�Â � Ç ¿ � ß þ� ¤¢ .À ÷� ª ¢¤ø�Â � 7ü ¿ þ¤� � ý� ûù¢�¢ � þ ��À û� È õ ¥�ü¿ þ¤� � ��Àû�È õ §�¨� Â � üÎ¡ ü ÷� �¨Âð¤ ý�ûñÀõ ¥� ù¢� Ô µ¨� � � � û¤� � ã õ.À÷�ªüõ ü¨¤Â� (Y1;x1); : : : ; (Yn;xn)üîÀ�� ø ß�Ú÷��õ ü÷��¨Âð¤ ñÀõ 1.3¤¢ ,´¨� (5) �Î��¤ ¥� ù¢�Ôµ¨� �� AVaR�(Y jx) ø VaR�(Y jx) ¢¤ø�Â� éÀû ö���À µ �� ,À ÷¢Âî ¢� ú �È � � (2012) ö�¤�ØÞû ø ö�� ß�Ú ÷� � õ ü ÷� �¨Âð¤ ñÀõ ©ø¤7 Historial data
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191 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ý¢�¹¨ ýÀúõ ,ýÀÞ½õ�ì� üÜä�� Å³¨ ø ù¢Âî ¢¤ø�Â� �Î¡ �ø¢ ý�ûö��� ßþÂµÞî ©ø¤ �� �¤ �0 ø � ý�ûÂµõ�¤��VaR�(�) ,i = 1; : : : ; n ý�Â� ei = Yi � �̂0 � x0i�̂ ü�ãþ ,ñÀõ ý�ûùÀ÷�õ �±¨�½õ�¤�¬�� ��÷^V aR�(�) = F̂�1e;n (�) = e([n�℄+1);��([n�℄) ü± � �Â � ù¤� õ� ,e([n�℄) ü�Â¹� âþ¥� � â �� � F̂e;n(:) ö� ¤¢ �î ,¢�ª ¢¤ø�Â �a ¥� Â µ ð¤� � � þ ýø�Æõ ¼�½¬ ¢Àä ßþÂ µØ��î Â ��Â � � � ÷ [a℄ ø ´¨� �ûei ý�Â ��¤�¬�� (2) �Î��¤ �� ���� �� ñÀõ ßþ� ¤¢ ��÷ AVaR�(�) ¤��ãõ ¢¤ø�Â� .Àª��üõ^AV aR�(�) = inft2Rft+ 1(1� �)n nXi=1 (ei � t)+g= ^V aR�(�) + 1(1� �)n nXi=1 �ei � ^V aR�(�)�+= e([n�℄) + 1(1� �)n nXi=[n�℄+1 �e(i) � e([n�℄)� :�0 ø � °þ�Â® ¢¤ø�Â � � � ß þ�Â �� � � .(2012 ,ö�¤� Ø Þ û ø ö��) À þ�ü õ ´¨¢ � �ø VaR�(�) ý�Â � ùÀ ª � ��¤� ý� û¢¤ø�Â � � � ÷ ø �ø¢ ý� ûö�� � ß þÂ µ Þ î ©ø¤ � �Û��ì (5) �b Î��¤ ¥� ù¢�Ôµ¨� �� AVaR�(Y jx) ø VaR�(Y jx) ý�û¢¤ø�Â� ,AVaR�(�).À�µÆû �±¨�½õ.´¨� Yt üê¢�Ê� Â�çµõ ��-� íÀ�� ö�Þû VaR âì�ø ¤¢ ,(1) �bÎ��¤ �� ���� ��¤¢ �¤ ü½�®�� ý�ûÂ�çµõ Â���� �î üîÀ�� ü÷��¨Âð¤ ý�ûñÀõ¥� ù¢�Ôµ¨� ßþ�Â����ø¢ ¢¤ø�Â � ý�Â � ü±¨� � õ ùÀ þ� ,À � � îüõ ü¨¤Â � ¾¨� � Â �ç µ õ ÓÜµ¿õ ý�ûíÀ��Âð� .(2011 ,ö�¤�ØÞû ø �÷��ó�ð ;2012 ,ö�¤�ØÞû ø ö��) ´¨� AVaR ø VaR ¤��ãõ��� íÀ�� ù�Ú÷� ,´¨� ÂÔ¬ Â��Â� � Â�çµõ ��� íÀ�� (4) �bÎ��¤ ñÀõ ¤¢ ¢�ª Âê§�¨� Â� �0 ø � ¢¤ø�Â� ,� ý�Â� Âê ßþ� �� .¢�� Àû��¡ �0 + x0� Â��Â� Y Â�çµõ�¤�¬�� üîÀ�� ü÷��¨Âð¤ ñÀõ ¤¢ ùÀû�Èõ n(�̂0; �̂) = argmin�;�0 nXi=1 ��(yi � �0 � x0i�)
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ÂÎ¡ Âãõ ¤¢ ©¥¤� ß�Ú÷��õ ø ÂÎ¡ Âãõ ¤¢ ©¥¤� ¢¤ø�Â� : : : : : : : : : : : : : : : : : : 192�¤�¬�� ��(t) ö�þ¥ â��� ö� ¤¢ �î ,Àþ�üõ ´¨¢����(t) = jtj+ (2� � 1)t2�ÜÿÆõ Û� ý�Â� .(1999 ,ø¢�î�õ ø ÂØ���î ;1978 ,´¨�� ø ÂØ���î) ¢�ªüõ ÓþÂã�¢�ª ���� .¢Âî ù¢�Ôµ¨� R ¤��ê��Â÷ ¤¢ quantreg �b µÆ� ¥� ö���üõ ë�ê ý¥�¨���ú�ÕÜÎõ ¤Àì á�Þ¹õ ö¢Âî ÝÞ� � � õ ¥� ñÀõ °þ�Â® ¢¤ø�Â � ,üîÀ�� ö��¨Âð¤ ¤¢¤��µ¨� ù¢�µê� ¤ø¢ ý�ûù¢�¢ �� ´±Æ÷ ©ø¤ ßþ� �Áó ,À�þ�üõ ´¨¢�� öø¥�õ ��ê�Â½÷�VaR�(�) = 0 ßþ�Â���� ,´¨� ÂÔ¬ Â��Â� � Â�çµõ ��� íÀ�� ñÀõ ßþ� ¤¢ ö�� .´¨�(2012 ,ö�¤�ØÞû ø ö��) Ýþ¤�¢ (5) �bÎ��¤ ¥� ù¢�Ôµ¨� �� ø^V aR�(Y jx) = �̂0 + x0�̂:©ø¤ �� ñ�ÂÚµ ÷� °þÂÖ� ¥� üîÀ�� ü÷��¨Âð¤ ñÀõ ¤¢ AVaR�(Y) ¢¤ø�Â � ý�Â �,´¨� AVaR üó�ÂÚµ÷� ö��� �î (3) �b Î��¤ �� ���� �� .¢�ªüõ ù¢�Ôµ¨� �ó¤�î ´÷�õ�¤�¬�� �¤ ¤��ãõ ßþ� ö���üõ^AV aR�(Y ) = 1(1� �) Z 1� ^V aR� (Y )d� ' 1r rXj=1 ^V aR�j (Y );ø ö��) � = 1��r ø �j = � + (j � 12 )� j = 1; : : : ; r ö� ¤¢ �î ,¢Âî ¢¤ø�Â �´ �� � ¢À ä ¼ �½¬ �� Â ��Â � r ¤�À Ö õ �� ± ¨�½ õ ¤¢ �f � Þ ã õ .(2012 ,ö�¤� Ø Þ û.¢�ªüõ �µêÂð ÂÑ÷ ¤¢ (1� �)nü±�îÂ� üîÀ�� ü÷��¨Âð¤ ñÀõ 2.3×� üóÀõ ,Àª ���¤� (1978) ´¨�� ø ÂØ���î Í¨�� �î üîÀ�� ü÷��¨Âð¤ ñÀõíÀ�� É¿Èõ ¤�ÀÖõ ×þ ÍÖê §�¨�Â� �û¢¤ø�Â� �î ü�ãõ ßþ� �� ,´¨� ü½Î¨ßØÞõ ,íÀ�� ¼Î¨ ×þ §�¨� Â� üîÀ�� ö��¨Âð¤ .À�þ�üõ ´¨¢ �� � À�÷�õ�ø¢ ý�ûö��� ßþÂµÞî ©ø¤ Û�ó¢ ß�Þû �� .À�Ø÷ ¢�¹þ� üþ�¤�î ý�û¢¤ø�Â� ´¨�ö��þ ø ø¥ ßþ�Â �� � � .(2008 ,ö��þ ø ø¥) ´¨� �¤�î ©ø¤ ßþ� � � �Æþ�Öõ ¤¢ °Üè�
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193 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ý¢�¹¨ ýÀúõ ,ýÀÞ½õ�ì� üÜäü±�îÂ� §�¨� Â� �ûÂµõ�¤�� ¢¤ø�Â� ö� ¤¢ �î ü±�îÂ� üîÀ�� ü÷��¨Âð¤ ñÀõ ,(2008)À÷¢�¢ ö�È÷ �ú÷� ß��»Þû .À÷¢Âî ���¤� ,À÷�ªüõ �±¨�½õ �ûíÀ�� �ø�Ôµõ ��Î¨ ¥�©ø¤ ¤¢ .´¨� �¤�î üîÀ�� ø �ø¢ ý�ûö��� ßþÂµÞî ©ø¤ �� �Æþ�Öõ ¤¢ ©ø¤ ßþ�â��� ÕþÂÏ ¥� (4) ñÀõ ¤¢ � ø �0 ý�ûÂµõ�¤�� ¢¤ø�Â� ,ü±�îÂ� üîÀ�� ü÷��¨Âð¤�¤�¬�� ,ü±�îÂ� ö�þ¥(�̂; �̂0; b̂�1 ; : : : ; b̂�K ) = argmin�;�0;b�1 ;:::;b�K nXi=1 KXk=1 ��k(yi� b�k ��0�x0i�);(6)�¤ íÀ�� ¼Î¨ K ö�Þû ,0 < �1 < : : : < �K < 1 ö� ¤¢ �î ,À÷�ªüõ �±¨�½õÂ ��Â � ,xi ¯Âª � � Yi ���k íÀ�� ,�k ¼Î¨ ý�Â � (4) ñÀõ Õ±Ï .À �û¢üõ ö�È ÷�ãó�Îõ ��÷ ø �ûù¢�¢ Û�Ü½� ¤¢ .´¨� �i Â�çµõ ���k íÀ�� ��÷ b�k ø �0 + x0i� + b�k20 Â ��Â � �¤ K ¤�ÀÖõ ,(2015) ö�¤�ØÞû ø Ù÷� � ø (2008) ö�� þ ø ø¥ ý¥�¨�� ±ª.À�µêÂð ÂÑ÷ ¤¢ k = 1; : : : ;20 ,�k = kK+1 �¤�¬�� �¤ �û�k ø ù¢�¢ ¤�Âì�û�k ,ü±�îÂ� üîÀ�� ü÷��¨Âð¤ ©ø¤ ¤¢ � ¼Î¨ ¤¢ VaR ¤��ãõ ¢¤ø�Â� ý�Â�ÂÑ÷ ¤¢ (2015) ö�¤�ØÞû ø Ù÷�� ø (2008) ö��þ ø ø¥ À�÷�õ ,k = 1; : : : ;19 ý�Â�©ø¤ ¤¢ ,(5) �b Î ��¤ � � � �� � � � .¢� ªü õ ù¢�¢ ¤�Â ì � ö� Þ û Â ��Â � �20 ø � µ êÂ ðÝþ¤�¢ ü±�îÂ� üîÀ�� ü÷��¨Âð¤^V aR�(Y jx) = �̂0 + x0�̂ + b̂�20 ;´ó�� ßþ� ¤¢ ¢�ª ���� .À � þ�üõ ´¨¢ � � (6) �Î ��¤ ¥� b̂�20 ø �̂0 ,�̂ ö� ¤¢ �îb̂�20 ß��»Þû ø À÷�ªüõ �±¨�½õ �ûíÀ�� �ø�Ôµõ ¼Î¨ 20 §�¨� Â� �û¢¤ø�Â�.´¨� VaR�(�) ¢¤ø�Â�ö� �) ü îÀ � � ü ÷� � ¨Â ð¤ ©ø¤ À � ÷� õ � ¼ Î ¨ ¤¢ AVaR ¢¤ø�Â � ý�Â �Ý � û¢ ¤�Â ì Â ð� .¢� ªü õ ù¢� Ô µ ¨� ñ�Â Ú µ ÷� ° þÂ Ö � ¥� (2012 ,ö�¤� Ø Þ û ø¢¤ø�Â � (5) �b Î ��¤ � � ��� � � � ù� Ú ÷� ,�20 = �j = � + (j � 12 )�; j = 1; : : : ; r�¤�¬�� � ¼Î¨ ¤¢ AVaR^AV aR�(Y jx) = 1(1� �) Z 1� ^V aR� (Y jx)d� ' 1r rXj=1 ^V aR�j (Y jx);
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ÂÎ¡ Âãõ ¤¢ ©¥¤� ß�Ú÷��õ ø ÂÎ¡ Âãõ ¤¢ ©¥¤� ¢¤ø�Â� : : : : : : : : : : : : : : : : : : 194ö� ¤¢ �î ,Àþ�üõ ´¨¢��^V aR�j (Y jx) = �̂0 + x0�̂ + b̂�j ; j = 1; : : : ; r;�b ÜÿÆõ Û� ý�Â� .À÷�ªüõ �±¨�½õ (6) �bÎ��¤ ¥� �20 = �j Âê �� b̂�j ø �̂ ,�̂0 øÓþÂã� �� ���� �� �õ� .´Æ�÷ ¢���õ ü¬�¡ ý¤��ê��Â÷ �µÆ� (6) �Î��¤ ý¥�¨ ���ú�ý¥�¨���ú� �ÜÿÆõ ×þ ö���ä�� �¤ ö� ö���üõ ,´¨� �À½õ â��� ×þ �î �(:) â���ý¥�¨���ú� �b ÜÿÆõ ×þ �� �¤ ö� üØÞî ý�ûÂ�çµõ ÓþÂã� �� ø �µêÂð ÂÑ÷ ¤¢ �À½õ�¤�¬�� üÎ¡argmin�;�0;b�1 ;:::;b�K KXk=1 nXi=1 �k�ik + (1� �k)�iksubjet to( �ik � �ik = yi � b�k � �0 � x0i�;�ik � 0; �ik � 0; k = 1; : : : ;K; i = 1; : : : ; n;ë�ê üÎ¡ ý¥�¨ ���ú � �b ÜÿÆõ Û� ý�Â� .(2012 ,ö�¤�ØÞû ø Ù÷��) ¢Âî ÛþÀ±�.¢Âî ù¢�Ôµ¨� °Üµõ ¤��ê��Â÷ ¤¢ CVX �bµÆ� ¥� ö���üõý¥�¨��±ª �ãó�Îõ 4©ø¤ ø¢ � � ü± �îÂ � üîÀ�� ö��¨Âð¤ ©ø¤ üþ�¤�î �Æþ�Ö õ ý�Â � Ç¿� ßþ� ¤¢¢¤ø�Â� ¤¢ (2012) ö�¤�ØÞû ø ö�� Í¨�� ùÀª �þ�¤� üîÀ�� ø ß�Ú÷��õ ü÷��¨Âð¤ý�Â� ü÷��¨Âð¤ ñÀõ .¢�ªüõ ��¹÷� ý¥�¨��±ª �ãó�Îõ AVaR ø VaR ý�û¤��ãõ�¤�¬�� �ûù¢�¢ À�ó��Yi = �0 + �1xi + �i i = 1; : : : ; nø �0 = 0 �¤�¬�� �¤ ü÷��¨Âð¤ °þ�Â® üãì�ø Âþ¢�Öõ .´¨� ùÀª �µêÂð ÂÑ÷ ¤¢À � ó� � (�2;2) ùb¥� � ¤¢ ´¡�� �Ø þ â þ¥� � ¥� � � ÷ � ûxi Â þ¢� Ö õ ø ù¢�¢ ¤�Â ì �1 = 1ý¢�¥� ��¤¢ 3 �� ´÷¢�µ¨�-ü� ,N(0;1) ¢¤�À÷�µ¨� ñ�õÂ÷ âþ¥�� ¤�ú� ¥� .À÷�ùÀªø 0=2N(1;9) + 0=8N(0;1) �¤�¬� � ,CN(1;9) � µ¿ � õ� ñ� õÂ ÷ â þ¥� � ,t(3)�î Ý��î ���� .¢�ªüõ ù¢�Ôµ¨� �Î¡ �bÔó�õ À�ó�� ý�Â� ,LN(0;1) ñ�õÂ÷-Ùó âþ¥��
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195 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ý¢�¹¨ ýÀúõ ,ýÀÞ½õ�ì� üÜä�î À�µÆû ýÂ�ßú� ý�û�¢ ý�¤�¢ ¢¤�À÷�µ¨� ñ�õÂ÷ âþ¥�� �� ´±Æ÷ Â¡� âþ¥�� �¨Õ±Ï n Ý¹� �� �÷�Þ÷ À�ó�� ¥� Å� .À���þüõ ©¥�Â� üó�õ ý�ûù¢�¢ �� Âµú� ��Þãõø üîÀ�� ,�ø¢ ý�ûö��� ßþÂµÞî ü÷��¨Âð¤ ©ø¤ �¨ ¥� ù¢�Ôµ¨� �� ,ü÷��¨Âð¤ ñÀõ,Y Â�çµõ AVaR ø VaR ý�û¤��ãõ Å³¨ ø ùÀª ¢¤ø�Â� �ûÂµõ�¤�� ü±�îÂ� üîÀ��,À÷�ùÀª ��¿µ÷� [�2;2℄ ùb¥�� ¥� ýø�Æõ ý�û�Ü¬�ê �� �î x �ø�Ôµõ ¤�ÀÖõ 500 ý�Â�,ü÷��¨Âð¤ ñÀõ �� ���� �� ¤��ãõ ø¢ ßþ� üãì�ø ¤�ÀÖõ ß��»Þû .À÷�ªüõ ¢¤ø�Â�xÓÜµ¿õ ¤�ÀÖõ 500 ý�Â� �û�Î¡ �Ôó�õ âþ¥�� ø �ûÂµõ�¤�� ý�Â� ùÀª ö���ä Âþ¢�Öõö¢Âî à�½ó ¤�Ñ�õ �� ø ùÀª ö���ä ©ø¤ �¨ üþ�¤�î �Æþ�Öõ ý�Â� .À÷�ªüõ �±¨�½õù¢Âî ¤�ÂØ� �¤ ý¥�¨��±ª À÷ø¤ �±�Âõ 500 ,ý¥�¨��±ª ¥� Û¬�� ¸þ�µ÷ ýÂþÁ�Â��ç��¤ (MAE) 8�Î¡ ÕÜÎõ ¤Àì Í¨�µõ ¤��ãõ ,x ¤�ÀÖõ Âû ý�Â� ø (k = 1; : : : ;500)Î��ø¤ ¥� AVaR ø VaR ý�Â�MAEV aR(xk) = 1500 500Xj=1 j ^V aR�(Yj jxk)� V aR�(Yj jxk)j;MAEAV aR(xk) = 1500 500Xj=1 j ^AV aR�(Yj jxk)�AV aR�(Yj jxk)j;¤�ÀÖõ Í¨�µõ ø (EMAEVaR) �ûMAEVaR ¤�ÀÖõ Í¨�µõ Å³¨ .Ýþ¤ø�üõ ´¨¢ ���î Ý� � îüõ � ±¨�½õ xÓÜµ¿õ ¤�ÀÖõ 500 ý�Â � �¤ (EMAEAVaR) �ûMAEAVaRßþÂµÞî ü÷��¨Âð¤ ý�û©ø¤ ý�Â� ,�Î¡ �bÔó�õ ø n ,�ÓÜµ¿õ Âþ¢�Öõ ý�Â� ö� ¸þ�µ÷ùÀ õ� 1 ñøÀ� ¤¢ (CQR) ü± � îÂ � üîÀ �� ø (QR) üîÀ �� ,(LS) �ø¢ ý�ûö�� �¥� üî�� ,Àª� � Â µØ��î üªø¤ ý�Â � EMAE ¤�ÀÖ õ �� Âû ´¨� ¼®�ø .´¨�AVaR ø VaR ¤��ãõ ø¢ ý�Â� EMAE ¤�ÀÖõ �� ���� �� .´¨� ©ø¤ ö� Âµú� ¢ÂØÜÞäÂÚþ¢ ©ø¤ ø¢ �� ´±Æ÷ ü±�îÂ� üîÀ�� ö��¨Âð¤ ©ø¤ ��®ø �� ,1 ñøÀ� ¤¢¢¤�À÷�µ¨� ñ�õÂ÷ �û�Î¡ âþ¥�� �î üµó�� ¤¢ À�� Âû .´¨� ýÂµú� ¢ÂØÜÞä ý�¤�¢üîÀ�� ©ø¤ �� ´±Æ÷ ý¢øÀ� �� �ø¢ ý�ûö��� ßþÂµÞî ü÷��¨Âð¤ ©ø¤ ,À�µÆû,�Î¡ �b Ôó�õ ý�Â� ÂÚþ¢ âþ¥�� �¨ ¤¢ �õ� ,Àû¢üõ ö�È÷ �¤ ýÂµú� ¢ÂØÜÞä ü±�îÂ�ß�þ�� ý����� Û��ì ¤�Ï�� ü±�îÂ� üîÀ�� ©ø¤ �� �Æþ�Öõ ¤¢ ©ø¤ ßþ� ¢ÂØÜÞä8 Mean Absolute Error
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ÂÎ¡ Âãõ ¤¢ ©¥¤� ß�Ú÷��õ ø ÂÎ¡ Âãõ ¤¢ ©¥¤� ¢¤ø�Â� : : : : : : : : : : : : : : : : : : 196AVaR ø VaR ¤��ãõ ø¢ ý�Â� EMAE ¤�ÀÖõ :1 ñøÀ�EMAEAVaR EMAEVaRCQR QR LS CQR QR LS �û�Î¡ âþ¥�� n �0/041 0/048 0/039 0/041 0/041 0/034 N(0;1)0/062 0/176 0/ 135 0/026 0/076 0/065 t(3)0/052 0/094 0/075 0/033 0/082 0/068 CN(1;9) 20000/091 0/364 0/267 0/069 0/157 0/117 LN(0;1) 0/990/129 0/167 0/ 130 0/093 0/131 0/100 N(0;1)0/721 1/363 1/056 0/236 0/5754 0/434 t(3)0/312 0/862 0/593 0/167 0/261 0/205 CN(1;9) 10000/842 2/647 2/038 0/511 1/342 0/975 LN(0;1)0/051 0/072 0/052 0/035 0/011 0/022 N(0;1)0/046 0/154 0/ 125 0/014 0/062 0/058 t(3)0/041 0/085 0/062 0/030 0/073 0/053 CN(1;9) 20000/147 0/337 0/251 0/146 0/321 0/201 LN(0;1) 0/950/096 0/153 0/127 0/101 0/125 0/083 N(0;1)0/296 0/701 0/652 0/076 0/292 0/193 t(3)0/218 0/821 0/452 0/092 0/203 0/173 CN(1;9) 10000/365 0/989 0/741 0/403 0/857 0/628 LN(0;1)´�ã±� ñ�õÂ÷ âþ¥�� ¥� üó�õ ý�ûù¢�¢ âì��õ Â·î� ¤¢ Àª ö���ä �î ¤�Ïö�Þû �õ� .´¨�Âµú� ,ÂÚþ¢ âþ¥�� �¨ Â�Ñ÷ ñ�õÂ÷ âþ¥�� �� ´±Æ÷ ýÂ�ßú��¢ ý�ûâþ¥�� ø À��îüÞ÷��÷ (2012) ö�¤�ØÞû ø ö�� ý�ûü¨¤Â� ¸þ�µ÷ �î ¤�Ïö�Þû .¢�ªüõ ©¥�Â� �ú÷� ��üîÀ�� ©ø¤ �� ´±Æ÷ �ø¢ ý�ûö��� ßþÂµÞî ü÷��¨Âð¤ ©ø¤ ,´¨� ù¢�¢ ö�È÷ø �ø¢ ý�ûö��� ßþÂµÞî ü÷��¨Âð¤ ý�úªø¤ ý�Â� ý¥�¨��±ª .¢¤�¢ üþ��� üþ�¤�î.´¨� ùÀª ��¹÷� °Üµõ ¤��ê��Â÷ �� ü±�îÂ� üîÀ�� ø R ¤��ê��Â÷ �� üîÀ��ö�Âþ� ¤�¥�� ¥� üþ�ûù¢�¢ Û�Ü½� 5¤¢ ×Æþ¤ Û� Ü½ � ø ¢¤ø�Â � AVaR ø VaR ×Æþ¤ ý�û¤� � ã õ üÜ¬� éÀû ö���ä�Þ¹õ ×þ ¥� ù¢�Ôµ¨� �� ý¤�Áð�þ�õÂ¨×Æþ¤ Ç¿� ßþ� ¤¢ ,´¨� üãì�ø ý�ûù¢�¢¤�Â ì ü¨¤Â � ¢¤�õ ¤� �ã õ ø¢ ßþ� ¥� ù¢� Ô µ¨� � � ö�Â þ� ��ú¨ ¤�¥� � ¤¢ üãì�ø ý�û¢�¢��Â��¿õ ´îÂª �÷�¥ø¤ ��ú¨ ´Þ�ì ý�Â� AVaR ø VaR ¢¤ø�Â� ,éÀû .¢Â�ðüõ,´îÂª ßþ� Â�¡� ñ�¨ Çª ý�ûù¢�¢ ¥� ¤�Ñ�õ ßþ� ý�Â� .´¨� 9Â��¡� ¢�Þ÷ �� ö�Âþ�¤�ÁðÂ���� ø Ýúõ Ûõ�ä �¨ .Ý��îüõ ù¢�Ôµ¨� 1393/7/2 ¾þ¤�� �� 1387/5/19 ¾þ¤�� ¥�9 Akhaber
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197 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ý¢�¹¨ ýÀúõ ,ýÀÞ½õ�ì� üÜäñÀõ ¤¢ �¤ ´ã�¬É¡�ª ø ñø� ¤�¥�� É¡�ª ,Ûî É¡�ª Â�Ñ÷ ��ú¨ ´Þ�ì Â�ü÷��¨Âð¤ ñÀõ .Ý�û¢üõ ¤�Âì ù¢�Ôµ¨� ¢¤�õ ü½�®�� ý�ûÂ�çµõ ö���ä�� ü÷��¨Âð¤�¤�¬�� �¤Yt = �0 + �1x1t ++�2x2t + �3x3t + �t t = 1; : : : ;1255; (7):Pt ø t+ 1 ö�õ¥ ¤¢ ��ú¨ ´Þ�ì :Pt+1) Yt = ln(Pt+1Pt ) ö� ¤¢ �î ,ÝþÂ�ðüõ ÂÑ÷ ¤¢�î ´¨� ÛîÉ¡�ª ,x1 ,��ú¨ ´Þ�ì �÷�¥ø¤ ù¢¥��-Ùó (´¨� t ö�õ¥ ¤¢ ö� ´Þ�ìø ´Þ�ì üõ�Þä ¼Î¨ ÂÚ÷��� ø ùÀª �µÔð Ýû ýÀÖ÷ ù¢¥�� ø ´Þ�ì É¡�ª ö� ���î ñø� ¤�¥� � É¡�ª ,x2 .´¨� §¤�� ¤¢ ùÀª �µ êÂ þÁ � ý�û´îÂª ��ú¨ ¢�¨�î ´¨� ´ã�¬É¡�ª ��÷ x3 ø ´¨� §¤�� üÜ¬� ¤�¥�� ý�û´îÂª �� ¯��Âõ.Àû¢üõ ö�È÷ �¤ §¤�� ¤¢ üµã�¬ ý�û´îÂª ¢ÂØÜÞä�� ý¤�õ� üªø¤ ¥� ,üãì�ø ý�ûù¢�¢ ¤¢ VaR ¢¤ø�Â� ´ì¢ ü��þ¥¤� ý�Â� ��Þãõý�ûù¢¥� �) üãì�ø ý�ûù¢¥� � � � �¤ �û¢¤ø�Â � Â þ¢� Ö õ �î (VRate)10üÎ¿�  Â÷ �� ÷×õ) ¢�ª üõ ù¢�Ôµ¨� ,À�îüõ �Æþ�Öõ (�ûYt ö�Þû ü�ãþ ,ö�õ¥ ñ�Ï ¤¢ ùÀª ùÀû�Èõ�� ¤��ãõ ßþ� .(2012 ,ö�¤�ØÞû ø ö�� ,2012 ,ö�¤�ØÞû ø �µþ¤�ó ,2000 ,ýÂ ê ø Û�÷�¤�¬V Rate = 1M M+NXt=N+1 I(Yt < ^V aR1��(Yt)).´¨� ��Àû�Èõ ¢�Àã� N ø ü�� �Ç�� ùb¤ø¢ ù¥�À ÷� M ö� ¤¢ �î ,¢�ªüõ ÓþÂã���Àû�Èõ ö�� �ä� � �¤ ´Æ¿÷ ù¢�¢ N ,ñø� ��ð ¤¢ VRate �±¨�½õ ý�Â � âì�ø ¤¢ÂÎ¡Âãõ ¤¢ ©¥¤� ù¥�À÷� ù�Ú÷� ø ù¢Âî ù¢�Ôµ¨� �ûÂµõ�¤�� ¢¤ø�Â� ý�Â� ü¿þ¤���¤ �ûù¢�¢ .¢�ªüõ ¢¤ø�Â� VaR1��(YN+1) ü�ãþ ,��(N + 1) (ö�õ¥) ùÀû�Èõ ý�Â��¤ ��(N + 1) � � 2 ��Àû�Èõ �ø¢ ��ð ¤¢ ñ� · õ ö�� �ä � �) ù¢Â � �Ü� � � À��ø ×þùÀû�Èõ ý�Â � ÂÎ¡ Âãõ ¤¢ ©¥¤� ø �µ êÂð ÂÑ÷ ¤¢ ü¿þ¤� � ý�ûù¢�¢ ö���ä� �´¨� ¼®�ø .Ý��îüõ ¤�ÂØ� �¤ ¢¤ø�Â� À�þ�Âê ø (¢�ªüõ ¢¤ø�Â� ��(N + 2) (ö�õ¥)�ú÷� ý�Â� �î üþ�úªø¤ �� ´±Æ÷ ,´¨� VRate � (1� �) �ú÷� ý�Â� �î üþ�úªø¤10 Violation Rate
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ÂÎ¡ Âãõ ¤¢ ©¥¤� ß�Ú÷��õ ø ÂÎ¡ Âãõ ¤¢ ©¥¤� ¢¤ø�Â� : : : : : : : : : : : : : : : : : : 198×þ¢�÷ VRate1�� ¤�ÀÖõ �î üªø¤ ý�Â� ß��»Þû ø À÷�Â��¤�î ,´¨� VRate > (1� �)�÷�¥ø¤ ��ú¨ ´Þ�ì ù¢¥� �-Ùó ý�ûù¢�¢ ý�Â � .¢¤�¢ üþ�� � üþ�¤�î ,Àª� � ×þ ¢Àä¢�Àã� � � ���� � � ø �µ êÂð ÂÑ÷ ¤¢ 500 Â��Â � �¤ N ùb¥�À ÷� ,ö�Â þ� ��Â ��¿õ ´îÂª�¤ VaR ¤��ãõ ¥� ¢¤ø�Â� (M = 755) 755 ¢�Àã� �� ,´¨� 1255 Â��Â� �î ��Àû�Èõ�±¨�½õ ùÀª ö���ä ©ø¤ �¨ ø � ¤�ÀÖõ �¨ ý�Â� VRate1�� ùb¥�À÷� .Ýþ¤ø�üõ ´¨¢ ��É¿Èõ ñøÀ� ßþ� �� ���� � � .´¨� ùÀª ©¤��ð 2 ñøÀ� ¤¢ ö� ¸þ�µ ÷ ø ùÀªö�Âþ� ��Â��¿õ ´îÂª �÷�¥ø¤ ��ú¨ ý�Â� VRate1�� ø VRate Âþ¢�Öõ :2 ñøÀ�VRate1�� VRate � ñÀõ1/34 0/134 0/90 LS1/49 0/149 0/90 QR1/16 0/116 0/90 CQR1/44 0/072 0/95 LS1/9 0/095 0/95 QR1/08 0/054 0/95 CQR2/3 0/023 0/99 LS3/5 0/035 0/99 QR1/7 0/017 0/99 CQRÂþ¢�Öõ ý�Â� ÂÚþ¢ ©ø¤ ø¢ � � �Æþ�Öõ ¤¢ ü±�îÂ� üîÀ�� ö��¨Âð¤ ©ø¤ ,´¨�©ø¤ Âµú� ¢ÂØÜÞä ý¥�¨��±ª �ãó�Îõ é�¡ Â� .¢¤�¢ ýÂµú� ¢ÂØÜÞä � �ø�Ôµõý�ûù¢�¢ ¤¢ �ø¢ ý�ûö��� ßþÂµÞî ©ø¤ �� �Æþ�Öõ ¤¢ ü±�îÂ� üîÀ�� ü÷��¨Âð¤´Þ�ì ù¢¥��-Ùó Âþ¢�Öõ 1 ÛØª .´¨� �ûù¢�¢ âþ¥�� ö¢�±÷ ñ�õÂ÷ Û�ó¢ �� ,üãì�ø¤�¢�Þ÷) ùÀª ¢¤ø�Â� Âþ¢�Öõ ø (ÀµÞõ ¤�¢�Þ÷) ö�Âþ� ��Â��¿õ ´îÂª �÷�¥ø¤ ��ú¨ý�ûö��� ßþÂµÞî ü÷��¨Âð¤ ý�û©ø¤ ¥� ù¢�Ôµ¨� �� AVaR ø VaR ý�Â� (ý��ÎÖ÷ö� � �ÞÏ� ¼Î¨ ¤¢ �¤ (ß�þ� � � � �� � ¥� °��Â� � �) ü±�îÂ� üîÀ�� ø üîÀ�� ,�ø¢�ø¢ ý�ûö��� ßþÂµÞî ü÷��¨Âð¤ ý�úªø¤ ý�Â� �û¢¤ø�Â� .Àû¢üõ ö�È÷ � = 0=95.´¨� ùÀª ��¹ ÷� °Ü µ õ ¤�� ê��Â ÷ ¤¢ ü± � îÂ � üîÀ �� ø R ¤�� ê��Â ÷ ¤¢ üîÀ �� ø.À÷�ùÀª Ý¨¤ R ¤��ê��Â÷ ¥� ù¢�Ôµ¨� �� ��÷ �û¤�¢�Þ÷
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199 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ý¢�¹¨ ýÀúõ ,ýÀÞ½õ�ì� üÜä
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ý�Â� ÂÎ¡Âãõ ¤¢ ©¥¤� ß�Ú÷� � õ ø ÂÎ¡Âãõ ¤¢ ©¥¤� ¢¤ø�Â � :1 ÛØªñÀ õ � ¨ ¥� ù¢� Ô µ ¨� � � ö�Â þ� ��Â �� ¿ õ ´ îÂ ª � ÷�¥ø¤ �� ú ¨ ´Þ � ì ù¢¥� �-Ù ó�� ��� ¥� °��Â� �� ü±�îÂ� üîÀ�� ø üîÀ�� ,�ø¢ ý�ûö��� ßþÂµÞî ü÷��¨Âð¤� = 0=95Âê �� ,ß�þ��
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ÂÎ¡ Âãõ ¤¢ ©¥¤� ß�Ú÷��õ ø ÂÎ¡ Âãõ ¤¢ ©¥¤� ¢¤ø�Â� : : : : : : : : : : : : : : : : : : 200ýÂ�ð�¹�µ÷ ø ¶½�¤��ãõ ø¢ ¢¤ø�Â� ý�Â� ü±�îÂ� üîÀ�� ü÷��¨Âð¤ ñÀõ §�¨� Â� üªø¤ �ó�Öõ ßþ� ¤¢ý�û¤��ãõ ¥� �î ÂÎ¡Âãõ ¤¢ ©¥¤� ß�Ú÷��õ ø ÂÎ¡Âãõ ¤¢ ©¥¤� ,×Æþ¤âì�ø ¤¢ ý¢�ú�È�� ©ø¤ .Àª üêÂãõ ,À�µÆû ý¢�Êµì� Û��Æõ ¤¢ ü¹�¨ ×Æþ¤ Ýúõý�Â� (2012) ö�¤�ØÞû ø ö�� Í¨�� ùÀª ���¤� üîÀ�� ü÷��¨Âð¤ ©ø¤ ¥� üÞ�Þã�¥� ùÀª ���¤� ©ø¤ üîÀ�� ü÷��¨Âð¤ ©ø¤ é�¡ Â� .´¨� ¤��ãõ ø¢ ßþ� ¢¤ø�Â�¥� Û¬�� ¸þ� µ ÷ .À �îüõ ù¢�Ô µ¨� �ûÂ µ õ�¤� � ¢¤ø�Â � ¤¢ �ûíÀ�� ÓÜµ¿õ ��Î¨¤¢ ü±�îÂ� üîÀ�� ü÷��¨Âð¤ ©ø¤ ,¢�¢ ö�È÷ üãì�ø ý�ûù¢�¢ Û�Ü½� ø ý¥�¨��±ª¤��ãõ ø¢ ¢¤ø�Â� ¤¢ ý��� ´ì¢ üîÀ�� ø �ø¢ ý�ûö��� ßþÂµÞî ©ø¤ ø¢ �� �Æþ�ÖõÉ¿Èõ (2012) ö�¤�ØÞû ø ö�� ý�ûÛ�Ü½� ¥� Û¬�� ¸þ�µ÷ .¢¤�¢ AVaR ø VaR¥� ýÂµú� ¢ÂØÜÞä �ûâþ¥�� ��Üî ¤¢ �ø¢ ý�ûö��� ßþÂµÞî ü÷��¨Âð¤ ©ø¤ ,À÷¢Âîü÷��¨Âð¤ ©ø¤ À�� Âû ,¢�¢ ö�È÷ � ó�Öõ ßþ� ¥� Û¬�� ¸þ� µ ÷ � õ .¢¤�¢ üîÀ��� � ,´¨� ñ�õÂ ÷ â þ¥� � ý�¤�¢ �ú � þ�¤�¢ ù¢¥� � �Ø� þ� Âê � � �ø¢ ý�ûö�� � ßþÂ µÞî¤¢ �õ� ,¢¤�¢ ýÂµú� ¢ÂØÜÞä ü±�îÂ� üîÀ�� ü÷��¨Âð¤ ©ø¤ �� ´±Æ÷ ý¢øÀ�ü÷��¨Âð¤ ©ø¤ �� �Æþ�Öõ ¤¢ ü��þ�� üÜ�¡ üþ�¤�î ©ø¤ ßþ� ßú� �¢ ý�ûâþ¥��âþ¥�� ¥� üó�õ ý�ûù¢�¢ ¢¤��õ ÂµÈ�� ¤¢ ,Ý�÷�¢üõ �î ¤�Ïö�Þû .¢¤�¢ ü±�îÂ� üîÀ��ø¢ ¢¤ø�Â� ý�Â� ü±�îÂ� üîÀ�� ü÷��¨Âð¤ ©ø¤ ßþ�Â���� .À��îüÞ÷ ýøÂ�� ñ�õÂ÷.¢�ªüõ ¢�ú�È�� üó�õ ý�ûù¢�¢ Û�Ü½� ¤¢ ,ùÀª ö���ä ×Æþ¤ ¤��ãõÂØÈ� ø ÂþÀÖ�ùÀ÷¥¤� ��¢�ú�È�� ���¤� ÂÏ�¡ �� �Ü¹õ �Âµ½õ Â��¢Â¨ ø ö�¤ø�¢ ¥� �ó�Öõ ö�ðÀ�Æþ�÷.À÷¤�¢ �¤ ü÷�¢¤Àì ø ÂØÈ� ñ�Þî ,Àþ¢Âð �ó�Öõ ¢�±ú� °±¨ �îâ��Âõ
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201 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ý¢�¹¨ ýÀúõ ,ýÀÞ½õ�ì� üÜä��� ,×Æþ¤ ´þÂþÀõ ø üó�õ ü¨À�úõ ü÷�±õ ,(1388) .á ,ýÀ�ã¨ ø .¤ ,üä�¤.´Þ¨ ��¤�Èµ÷� ,�¤�ú�¢ÂØþø¤ �� ¤�¥�� ×Æþ¤ ,(1388) ùÀ�»�� ý�ûÝµÆ�¨ ö�ÂðÛ�Ü½�ÅþÂ��õ ´îÂª.ÂÚ÷ ü�� ÂÈ÷ ,ñø� ��� ,ÂÎ¡ Âãõ ¤¢ ©¥¤�¤�ÀÖõ ¢¤ø�Â� ¤¢ ü��Ú÷�Âî ¤�ÀÖõ �þÂÑ÷ ¢Â�¤�î ,(1389) .¥ ,ýÀ��õ ø .å ,ýøÀúõ�Ü¹õ ,ö�Âþ� �Þ�� ´îÂª ´�ó�ÿÆõ �Þ�� ý¢¤�õ ü¨¤Â� :ÂÎ¡Âãõ ¤¢.76-59 ,4 ,ý¤�õ� ��ÜäAerbi, C. (2002), Spetral Measure of Risk: A Coherent Representationof Subjetive Risk Aversion, Journal of Bankinf and Finane, 26,1505-1518.Artzner, P., Delbaen, F., Eber, J. E. and Heath, D. (1999), Coherentmeasures of Risk, Mathematial Finane, 26, 203-227.Chun, S. Y., Shapiro, A. and Uryasev, S. (2012), Conditional Value-at-Riskand Average Value-at-Risk, Operations Researh, 60, 739-756.Gaglianone, W., Lima, L., Linton, O. and Smith, D. (2011), Evaluat-ing Value-at-Risk Model via Quantile Regression, Journal of BussinesEonomis and statistis, 29, 150-160.Koenker, R. and Mahado, J. (1999), Goodness of Fit and Related In-ferene Proesses for Quantile Regression, Journal of the AmerianStatistial Assosation, 94, 1296-1310.Koenker, R. and Bassett, G. (1978), Quantile Regression, Eonometria,46, 33-50.
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ÂÎ¡ Âãõ ¤¢ ©¥¤� ß�Ú÷��õ ø ÂÎ¡ Âãõ ¤¢ ©¥¤� ¢¤ø�Â� : : : : : : : : : : : : : : : : : : 202Leorato, S., Perahi, F. and Tanase, A. V. (2012), Asymptotilly EÆ-ient Estimation of the Conditional Expeted Shortfall, Journal ofComputational Statistis and Data Analysis, 56, 768-784.MNeil, A. J. and Frey, R. (2000), Estimation of Tail-Related Risk Mea-sures for for Heterosedasti Finanial Time Series: An Extreme ValueApproh, Journal of Empirial Finane, 7, 271-300.Rokfellar, R. T. and Uryasev, S. (2002), Conditional Value-at-Risk forGeneral Loss Distribution, Journal of Banking and Finane, 26, 1443-1471.Tang, Y., Song, X. and zhu, Z. (2015), Variable Seletion via CompositeQuantile Regression with Dependent errors, Statistia Neerlandia,69, 1-20.Tang, L., Zhou, Z. and Wu, C. (2012), Weighted Composite Quantile Esti-mation and Variable Seletion Method for Censord Regression Model,Statistis and Probability Letters, 82, 653-663.Zou, H. and Yuan, M (2008), Composite Quantile Regression and TheOrale Model Seletion Theory, The Annals of Statistis, 36 1108-1126.
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