
1395 ö�µÆõ¥ ø ��þ�� ,ý¤�õ� ��Üä �Ü¹õ327-317 « ,2 ù¤�Þª ,10 ÀÜ�DOI: 10.18869/aadpub.jss.10.2.317
ýÂÆî ü÷ø�Â� ´îÂ� À�þ�Âê ¤¢ ý¤�õ� ¯�±�µ¨�üÚ�� Ý�Öõ Ý·�õ§¤Àõ ´��Â� ù�ÚÈ÷�¢ ,¤�õ� ùøÂð1395*1*28 :ýÂÚ÷¥�� ßþÂ¡� ¾þ¤�� 1393*11*14 :´ê�þ¤¢ ¾þ¤��¤¢ Ýúõ ��ä�®�õ ¥� üØþ ýÂÆî ü÷ø�Â� ´îÂ� À�þ�Âê ý¤�õ� Û�Ü½� : ùÀ�Ø�¯�±�µ¨� ,À�þ�Âê ßþ� ü¨¤Â� ¤¢ �ÜÿÆõ ßþÂ�Ýúõ .´¨� üê¢�Ê� ý�ûÀ�þ�Âê ¶½±õý�û©ø¤ ¥� üØþ .´¨� ýÂÆî ü÷ø�Â � ´îÂ� ´¨Âû Â µ õ�¤� � ¢¤�õ ¤¢ ý¤� õ�.´¨� üþ�Þ � µ¨¤¢ ÝÞ �Æî� õ ¢¤ø�Â � ©ø¤ ¥� ù¢� Ô µ¨� ù¤�ª� ¢¤�õ Â µ õ�¤� � ¢¤ø�Â �üã¨ ,�µÆ� ���� ���¤� ¤¢ ©ø¤ ßþ� � � Í±�Âõ ü��±¨�½õ ý�ûüðÀ�»�� Û� ó¢��,�ó�Öõ ýÂÑ÷ ¸þ�µ÷ .¢�ª ¢¤ø�Â� ý¢Àä ý�û©ø¤ ×Þî �� ´¨Âû Âµõ�¤�� ¢�ªüõ.¢Â�ðüõ ¤�Âì ü¨¤Â� ¢¤�õ ��÷ �ø�Ôµõ ���� ý�Â� ý¥�¨��±ª �ãó�Îõ °ó�ì ¤¢.üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ,ýÂÆî ü÷ø�Â� ´îÂ� ,´¨Âû Âµõ�¤� � : ýÀ�Üî ý�ûù��ø�õÀÖõ 1Å÷öø ø ��Â±óÀ�õ ý�û¤�î ñ�Ê½õ ýÂÆî ü÷ø�Â� ´îÂ� ,ö�Úµª�÷ ¥� ý¤��Æ� ¤¢éøÂð�Þó�î �Ü�¨ø�� �Àµ�� ¤¢ À�þ�Âê ßþ� �î ´Ôð Àþ�� �õ� ´¨� ùÀª üêÂãõ (1968)¥� Å� .¢�� �µ ê¤ ¤�î� � �Â±Ü �û ý�Ìê ¤¢ ü¨ø�ð ý�ûº��¤�õ À� ó� � ¤¢ (1940)0 . meisam.moghimbeygi�modares.a.ir :�ó�Öõ ñ�ÿÆõ ×�÷øÂµØó� §¤¢�0 . 62M 09 :(2010) ü®�þ¤ ýÀ��á�®�õ Àî



ýÂÆî ü÷ø�Â� ´îÂ� À�þ�Âê ¤¢ ý¤�õ� ¯�±�µ¨� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 318�� À�þ�Âê ßþ� ,(1968) Å÷öø ø ��Â±óÀ�õ �Ü�¨ø �� ýÂÆî ü÷ø�Â� ´îÂ� üêÂãõü¨¤Â � ¤�Ñ � õ � � ö�Ú µª� ÷ ö� � õ ¤¢ �� ±½õ Û ��Æ õ ¥� üØ þ � � Û þÀ ± � ´äÂ¨�î ¢Âî �À�� ��÷ ý¢�þ¥ ý�û¢Â�¤�î ýÂÆî ü÷ø�Â� ´îÂ� .Àª ���Èõ¢�¡ ý�ûùÀþÀ�¤¢ (1994) �î�ó¢ ø ���ó�î ,ü¨��ª�� ¤¢ (1994) ö�Â� ��ãó�Îõ �� ö���üõ �ÜÞ� ¥�.¢Âî ù¤�ª� ¢�Êµì� ¤¢ (1998) Â�µÜ� ø ü¨��ªß�õ¥ ¤¢ (1995) ÇþÂê ,ü¨��ª´Æþ¥âì�ø ¤¢ À�þ�Âê ßþ� .À�û¢üõ ö�È÷ (BH(t))t2R �� �¤ ýÂÆî ü÷ø�Â� ´îÂ� À�þ�ÂêÅ÷�þ¤�ø�î â��� ø �µ¨��� ý�ûÂ�Æõ �� ý�îÂõ ü¨ø�ð À�þ�Âê ×þR(t; s) = �22 (jtj2H + jsj2H � jt� sj2H ).¢�ªüõ �µ êÂð ÂÑ ÷ ¤¢ 1 Â ��Â � �f �Þãõ ø ù¢� � §��Ö õ Â µ õ�¤� � � ö� ¤¢ �î ,´¨�¤¢ .À �û¢üõ ö�È÷ (0 < H < 1) H� � 1´¨Âû ��Â µ�� � � �¤ À � þ�Â ê ßþ� Â µ õ�¤� �ü ÷ø�Â � ´îÂ� À� þ�Â ê � � ÛþÀ± � ýÂÆî ü÷ø�Â � ´îÂ� H = 1=2«�¡ ´ó��üðÄ þø ý�¤�¢ ýÂÆî ü ÷ø�Â � ´îÂ� À � þ�Â ê ü Ü î ´ ó�� ¤¢ .¢�ªüõ ¢¤�À ÷� µ ¨�.(BH(at))t2R = aH(BH(t))t2R ,Ý þ¤�¢ a > 0 Âû ý�Â � ü � ã þ ´¨� � ��È õ¢�¡n!1 ý�Â� O(jnj2H�1) �±�Âõ ¥� ý¤�µê¤ À�þ�Âê ßþ� Å÷�þ¤�ø�î��� â��� ß��»Þûý�Â� ¢Â� ¤ø¢ üÚµÆ��ø ý�¤�¢ ýÂÆî ü÷ø�Â� ´îÂ� À�þ�Âê ý�û�Þ÷ ßþ�Â���� .¢¤�¢H < 1=2 ø H > 1=2 ý�Â � À � þ�Â ê ß þ� ¤� µ ê¤ �îüþ�¹ ÷� ¥� .À � µÆû H > 1=2ßþ� ü¨¤Â� ý�Â� ��÷ �¤ ü�ø�Ôµõ ý�û©ø¤ ö�Úµª�÷ ¥� ý¤��Æ� ¤¢ ,´¨� �ø�Ôµõ´¨� À�þ�Âê Â�Æõ ý¤��Þû ö���õ ÂÚ÷�þ�Þ÷ H �þ�Þ÷ ß��»Þû .À÷�ù¢Âî üêÂãõ À�þ�Âê�� ���� �� .´¨� D = 2�H �� Â��Â� ýÂÆî ü÷ø�Â� ´îÂ� ñ�¡Â� Àã� �îý¤�Ï��À�þ�Âê ßþ� Â�Æõ ý¤��Þû ß��»Þû ø ýÂÆî ü÷ø�Â� ´îÂ� À�þ�Âê ñ�¡Â� Àã� ¯�±�¤���ãó�Îõ .´¨� ¤�¢¤�¡Â� ý�ùÄþø ´�Þû� ¥� Âµõ�¤�� ßþ� ¢¤ø�Â� ,´¨Âû Âµõ�¤�� ��,(1994) ö�Â � � � ö�� �ü õ � Ü Þ� ¥� � î ´¨� � µ êÂ ð ��¹ ÷� ù¥�� ß þ� ¤¢ ý¤� �Æ �.¢Âî ù¤�ª� (2003) ö�¤�ØÞû ø ö�¡ø¢ ø (2001) üó��¤�î¤¢ .´¨� üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ©ø¤ ,ü��þ¢¤ø�Â� ¤¢ ñ�Þãõ ý�û©ø¤ ¥� üØþ3 Ç¿� ¤¢ ø �µ¡�¢Â� ´¨Âû Âµõ�¤�� ¢¤ø�Â� ¤�Ñ�õ�� ©ø¤ ßþ� ¼þÂÈ� �� 2 Ç¿�1 Hurst



319 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : üÚ�� Ý�Öõ Ý·�õ�Æþ�Öõ .Ý��îüõ üêÂãõ ý¢Àä ý�û©ø¤ ¥� ù¢�Ôµ¨� �� ´¨Âû Âµõ�¤�� ¥� ý¢¤ø�Â�¢¤�õ 3 Ç¿� ¤¢ � � ÷ ´¨Âû Âµ õ�¤� � ¢¤ø�Â � ñø�À µ õ ©ø¤ ø¢ � � ùÀª � ��¤� ©ø¤.´êÂð Àû��¡ ¤�Âì ü¨¤Â�üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ¢¤ø�Â� 2,ýÂÆî ü÷ø�Â� ´îÂ� À�þ�Âê ´¨Âû Âµõ�¤�� üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ¢¤ø�Â� ¤�Ñ�õ ��(0;1℄ ù¥�� ¥� À�µÆ�÷ �Ü¬�ê Ýû �fõø�ó �î ý��µÆÆð ¯�Ö÷ t1; : : : ; tm À��î Âêü¨ø�ð âþ¥�� ¥� üê¢�Ê� ý¤�¢Â� BH = (BH(t1); : : : ; BH(tm)) ßþ�Â���� .À�ª��,´¨� �H = (Rij)1�i;j�m Å÷�þ¤�ø�î ÅþÂ��õ ø ÂÔ¬ ß�Ú÷��õ ¤�¢Â� �� ùÂ�çµõ Mö� ¤¢ �îRij = 12 (jtij2H + jtj j2H � jti � tj j2H ):�¤�¬�� üþ�Þ�µ¨¤¢ â��� ßµêÂð ÂÑ÷ ¤¢ ��L(H) = 1(2�)m=2 det(�H)�1=2exp(�12BTH��1H BH)�¤�Ê� Hm üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ Âð¢¤ø�Â�Ĥm = argmax(�12 [log j det(�H)j+BTH��1H BH ℄); (1)ýÂ��Â� ¥� �Â÷� ö���üõ �þ ,Àþ�üõ ´¨¢��ddH log j det(�H )j+ BTH ddH��1H BH = 0;�� H ¢¤ø�Â� �f ø� .´¨� Ýúõ �ÜÿÆõ ø¢ Â���b� ´½� ��� ��±¨�½õ ��¹÷� .¢¤ø� ´¨¢���Àª�� �H �f� ÷� � ø ´¨� Â� ��þ�û ø À�î ¤��Æ� log j det(�H )j ø ��1H ¥� ù¢�Ôµ¨�¥� ù¢�Ôµ¨� �� (1994) ö�Â� �ÜÿÆõ ßþ� Â� �±Üè ý�Â� .(2000 ,üó��¤�î) ´¨� üÏÂª.´¡�¢Â� ýÂÆî ü÷ø�Â� ´îÂ� ´¨Âû Âµõ�¤�� ¢¤ø�Â� �� ü±þÂÖ� üþ�Þ�µ¨¤¢ â���



ýÂÆî ü÷ø�Â� ´îÂ� À�þ�Âê ¤¢ ý¤�õ� ¯�±�µ¨� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 320�¤�¬�� ø éøÂãõ 2Ûµþø Âð¢¤ø�Â� �� Âð¢¤ø�Â� ßþ�Ĥm = argmin mXj=1 IN (�j ;m)f(�j;m(1; H))�� ýÂÆî ü÷ø�Â� ´îÂ� ý�û�Þ÷ üÔ�Ï üó�Ú� â��� f(:; (1; H)) ö� ¤¢ �î ,´¨�Ĥm ø Ĥ a:s:�!m H �î ¢�¢ ö�È ÷ ø� .´¨� ü �Â¹� ¤�Ú ÷ù¤ø¢ Im(�) ø (1; H) Â µ õ�¤� ��¤�¬�� ü±÷�¹õ ñ�õÂ÷ âþ¥�� ý�¤�¢pm(Ĥm �H) d�!N(0;2D�1) ö� ¤¢ �î ,´¨�D = 12� Z ���f ddH log f(x; �)g2dx:,¢Â�üõ ¸÷¤ �ÜÿÆõ ø¢ ¥� Ûµþø Âð¢¤ø�Â� �î ´Ôð Àþ�� ¢¤ø�Â� ßþ� ßµêÂð ÂÑ÷ ¤¢ ��.(2000 ,üó��¤�î) ´¨� °þ¤� Âð¢¤ø�Â� ×þ ß��»Þû ø ´¨�Â�� Û��ì ýÀ�î��ÝÞ�Æî� õ ¢¤ø�Â � ï¤� � ý�ûM ý�Â � �î Àû¢üõ ö�È÷ Ûµ þø Âð¢¤ø�Â � üêÂÏ ¥��Âê ÛÞä ¤¢ ¢��ø ßþ� �� .´¨� ü±÷�¹õ ñ�õÂ÷ âþ¥�� ý�¤�¢ ùÀõ� ´¨¢�� üþ�Þ�µ¨¤¢¥� üØþ .¢¤�À÷ ¢��ø üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ©ø¤ �� H Âµõ�¤�� ¢¤ø�Â� ý�Â� ý��µÆ�ßþ� ¥� üØþ 3 Ç¿� ¤¢ �î ´¨� ý¢Àä ý�û©ø¤ ¥� ù¢� Ô µ¨� ý¢�ú �È� � ý�ûù�¤.Ý�û¢üõ ¤�Âì ü¨¤Â� ¢¤�õ �¤ �û©ø¤ü±þÂÖ� üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ¢¤ø�Â� 3ÅþÂ��õ Àª� � �Èðù�¤ ´¨Âû Âµõ�¤� � ¢¤ø�Â � ¤¢ À÷�� �üõ �î üþ�ûÂµõ�¤� � ¥�üØþÂÑ÷ ¤¢ �� �ó�Öõ ßþ� ¤¢ .´¨� ÓÜµ¿õ ý�ûö�õ¥ ¤¢ ýÂÆî ü÷ø�Â� ´îÂ� Å÷�þ¤�ø�î�H Å÷�þ¤�ø�î ÅþÂ��õ ¢¤ø�Â� ö���ä�� S ý��÷�Þ÷ Å÷�þ¤�ø�î ÅþÂ��õ ßµêÂðÂÑ÷ ¤¢ �� ü�ãþ .Ý�µÆû ýÂÆî ü÷ø�Â� ´îÂ� À�þ�Âê ´¨Âû Âµõ�¤�� ¢¤ø�Â� ñ�±÷¢���Ø���¹÷� ¥� .Ý�µÆû H Âµõ�¤� � ¢¤ø�Â� ñ�± ÷¢ �� �̂ = (n� 1)S=n ýÂ��Â� ßµêÂð2 Whittle



321 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : üÚ�� Ý�Öõ Ý·�õö�È÷ H ¥� üÊ¿Èõ â��� ö���ä�� �¤ ö� ö���üÞ÷ ,¢¤�¢ ý�ùÀ�»�� �Âê �H ÅþÂ��õø �H ÅþÂ��õ ý�û�þ�¤¢ ö��õ ×þ �� ×þ ÂÒ��� ×þ ¢�¹þ� �� Ýþ¤�¢ ÀÊì ßþ�Â���� .¢�¢ýÂ���³õ�î ý�û¤��ê� �Â÷ ¤¢ ¢���õ ý¢Àä ý�û©ø¤ ¥� ù¢�Ôµ¨� �� �¤ H Âþ¢�Öõ Sý¥�¨��±ª ¤�Ñ�õ�� R ¤��ê� �Â÷ ¤¢ dvfBm �µÆ� ¥� ù¢�Ôµ¨� �ó�Öõ ßþ� ¤¢ .Ý��î ¢¤ø�Â�¢¤�õ �µÆ� ßþ� ¤¢ ùÀª ���¤� ¢¤ø�Â� ý�û©ø¤ ß��»Þû ø ýÂÆî ü÷ø�Â� ´îÂ�ýÂÑ÷ ø ý��÷�Þ÷ Å÷�þ¤�ø�î ÅþÂ��õ ý�û�þ�¤¢ ö��õ ÂÒ��� Âû ��®ø�� .´¨� ����ÂÚþÀØþ �� �ûĤij ¥� Âþ¢�Öõ ßþ� ´¨� ßØÞõ ø ¢�ªüõ Ĥij ¤�ÀÖõ ×þ ¢¤ø�Â� °��õ.´¨� �ó�Öõ ßþ� üÜ¬� éÀû �ûĤij §�¨�Â� °¨��õ â��� ×þ ���¤� .À�ª�±÷ ö�ÆØþ´¨� H ß�Ú÷��õ �� ñ�õÂ÷ âþ¥�� ý�¤�¢ Hm ï¤�� ý�ûM ý�Â� �Ø�þ� �� ���� ��Âð¢¤ø�Â� �ûĤij ß�Ú÷��õ Ýþ¤�¢ ¤�Ñµ÷� ï¤�� ¢�Àä� ý�ì ö�÷�ì ßµêÂð ÂÑ÷ ¤¢ �� øÂµõ�¤�� �� ýÂÆî ü÷ø�Â� ´îÂ� Â�Æõ 50 ý¥�¨��±ª �� .Àª�� H Âµõ�¤�� ý�Â� ü±¨��õÅ÷� þ¤�ø�î ÅþÂ��õ (0;1) ù¥� � ¤¢ ÓÜµ¿õ ö�õ¥ 50 ¤¢ H = 0=8 ø H = 0=3Å÷�þ¤�ø�î ÅþÂ��õ ý�û�þ�¤¢ ö��õ ÂÒ��� ¢�¹þ� �� .¢�ªüõ ù¢¤ø� ´¨¢�� ý��÷�Þ÷1 ÛØª ¤¢ ö� ¥� ý��÷�Þ÷ �î Ýþ¥�Â�üõ ¢¤ø�Â� ¢�ªüõ H Âµõ�¤�� ýÂÑ÷ ø ý��÷�Þ÷¶Ü·õ ø üÜ¬� ý�ûÂÎì ÂÒ��� ¥� Û¬�� ý�û¢¤ø�Â� ýÂµÆî�¡ ¯�Ö÷ .´¨� ùÀª ���¤�
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ýÂÆî ü÷ø�Â� ´îÂ� À�þ�Âê ¤¢ ý¤�õ� ¯�±�µ¨� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 322´¨� É¿Èõ �î �÷�Ú÷�Þû .´¨� ý��÷�Þ÷ ø ýÂÑ÷ Å÷�þ¤�ø�î ÅþÂ��õ ø¢ üþ����À�� ýÂ�ÚÞÈ� ��Â��ç� ��÷ �û¢¤ø�Â� Å÷�þ¤�ø�î ÅþÂ��õ ¤¢ s ø t ö�õ¥ Çþ��ê� ��¤¢ ¤� � 100 �¤ ýÂÆî ü ÷ø�Â � ´îÂ� ,� Ü ÿÆ õ öÀª Â �ßªø¤ ¤�Ñ � õ� � .À � � îüõÅ÷� þ¤�� î â �� � Â þ¢� Ö õ .Ý � � îüõ ý¥�¨� � ±ª (0;1) ù¥� � ¤¢ ÓÜ µ¿õ ö� õ¥ 100Å÷�þ¤�ø�î â��� ø¢ é�µ¡� ø ù¢¤ø� ´¨¢�� ÂÑ÷ ¢¤�õ ü÷�õ¥ ¯�Ö÷ ¤¢ ��÷ �¤ ýÂÑ÷ø ý��÷�Þ÷ Å÷�þ¤�ø�î â��� ø¢ ß�� é�µ¡� .Ýþ¤ø�üõ ´¨¢�� �¤ ý��÷�Þ÷ ø ýÂÑ÷.´¨� ùÀª ù¢�¢ ö�È÷ 2 ÛØª ¤¢ t; s 2 (0;1) ö�õ¥ ¤¢ ÓÜµ¿õ ý�ûH ý�Â� ýÂÑ÷Å÷�þ¤�ø�î Âþ¢�Öõ s ø t ö�õ¥ ø H Âµõ�¤�� Çþ��ê� �� ¢�ª üõ �Ñ��õ �î ¤�ÏßµÞûÙ÷¤ öÀª Â�ùÂ�� ¥� é�µ¡� ßþ� .´ª�¢ À�û��¡ ýÂµÈ�� é�µ¡� ý��÷�Þ÷ ø ýÂÑ÷´¨� üê�î ,ý¢�ú�È�� ¢¤ø�Â� ¢�±ú� ¤�Ñ�õ�� ßþ�Â���� .´¨� ö�þ�Þ÷ ùÀª ���¤� Âþø�Ê�¤¢ H Âµõ�¤�� ¢¤ø�Â� ���¤� ý�Â� ÂÔ¬ �� ÂµØþ¢�÷ ý�ûö�õ¥ ¤¢ ùÀª ¢¤ø�Â� ý�ûĤij,ÂµØ��î ý�û j ø i ý�Â� �ûĤij ¥� ´¨� üê�î Â�ù¢�¨ ö��� �� .¢�ªüõ �µêÂð ÂÑ÷.¢�ª ù¢�Ôµ¨� ü��þ¢¤ø�Â� ¤�Ñ�õ�� i; j � � ñ�·õ ¤�Ï��ý�ûö�õ¥ ¤¢ �ûÅ÷�þ¤�ø ø �ûÅ÷�þ¤�ø�î ö�ÆØþ ¢ÂØÜÞä ø 2 ÛØª �� ���� ��.´¨� ��óø� ý�ûö�õ¥ ¤¢ �ûÅ÷�þ¤�ø ¥� ù¢�Ôµ¨� ý¢�ú�È�� ý�û¢¤ø�Â� ¥� üØþ ,üþ�Àµ��.Àª�� �ûÅ÷�þ¤�ø ¥� ùÀõ� ´¨¢�� ¢¤ø�Â� ,À÷���üõ ��óø� ý�û¢¤ø�Â� ¥� üØþ ßþ�Â������ ø R̂ii = sii ÂÒ��� ßµêÂð ÂÑ÷ ¤¢ �� ,Rii = t2Hi �Ø�þ� �� ���� �� ¤�Ñ�õ ß�Þû��,Q�i=1 t2Ĥi = Q�i=1 sii ý��÷�Þ÷ ø ýÂÑ÷ ý�ûÅ÷� þ¤�ø �Â® Û¬�� ¥� ù¢�Ô µ¨�Ýþ¤�¢Ĥ = P�i=1 log sii2P�i=1 log ti :��õ�¢ �ê�� ´¨� ßØÞõ ,À�þ�üõ ´¨¢�� ý¢Àä ý�û©ø¤ �� �ûĤij �î üþ��ö� ¥�.¢Âî ù¢�Ôµ¨� À�Öõ ¢¤ø�Â� ¥� ö���üõ ßþ�Â���� À�ª�±÷ÛØª� � ý�ù¥� � g(�) ùÀ ÷�ª ¢¤ø�Â � â �� � ¢Â � Âð� (2003 ,�Æî ø ßõüó) : 1 Ýó´±·õ ñ�Þµ�� �� �¤ [a; b℄ ýù¥�� ¥� �¤�¡ Âþ¢�Öõ �î Æ Âð¢¤ø�Â� Âû ù�ðö� ,Àª�� [a; b℄
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¥� ,ý�� ÷�Þ÷ ø ýÂÑ÷ Å÷� þ¤�ø�î ÅþÂ��õ ö� �õ �ø�Ô� Âþ�Ê� ÅþÂ��õ :2 ÛØªH=0=95ø H = 0=8 ,H = 0=3 ,H = 0=05 ý�Â� ²� �� ´¨�¤:´¨� Âþ¥ À�Öõ Âð¢¤ø�Â� ¥� ýÂµÈ�� ×Æþ¤ ý�¤�¢ ,À�î ¤��µ¡�Æ� =8><>: a Æ � aÆ a < Æ < bb Æ � bĤij � 1 ø Ĥij � 0 ¥� ö���üõ ,¢¤ø�Â� ´ì¢ Çþ��ê� ¤�Ñ�õ�� ø 1 Ýó �� ���� ��ý�Â� �¤ �ûĤij ß�Ú÷��õ ø Ĥ ¢¤ø�Â� ø¢ ,�ûĤij §�¨� Â� �ó�Öõ ßþ� ¤¢ .¢Âî ÂÑ÷�êÂ¬Å÷� þ¤�ø�î ÅþÂ �� õ � õ ©ø¤ ¤¢ �î Ý þ¤�¢ ��� � .¢�ªüõ üêÂã õ 1 < i; j < �ø¢ Ûì�À� �� ¥��÷ ÅþÂ��õ ßþ� ö¢¤ø� ´¨¢�� ý�Â� ø ¢¤�¢ ýÀ�Üî üÈÖ÷ ý��÷�Þ÷m ßµêÂð ÂÑ÷ ¤¢ �� ßþ�Â���� .´¨� ýÂÆî ü÷ø�Â� ´îÂ� À�þ�Âê ¥� ÛÖµÆõ Â�Æõ�Áó .¢Âî üêÂãõ Ĥ ¢¤ø�Â� ×þ ö���üõ �ú�� ýÂÆî ü÷ø�Â� ´îÂ� ¥� ý��÷�Þ÷ Â�Æõ.¢Â�ðüÞ÷ ¤�Âì Û�Ü½� ¢¤�õ ø ùÀª üêÂãõ �ú�� Ĥ ¢¤ø�Â� �ó�Öõ ßþ� ¤¢�ûí¤�� §�¨� Â� �¤ üþ�û©ø¤ (2008) üó��¤�îø (2007) ö�¤�ØÞû ø ßª¤¢ ©ø¤ ø¢ ßþ� .Ý��îüõ ��¿µ÷� �¤ °¨��õ ¢ÂØÜÞä �� ©ø¤ ø¢ �î À÷�ù¢�¢ ���¤�Â � 3 ÛØª ø 1 ñøÀ� .À ÷�ùÀª ù¢�¢ ö�È ÷ TM ø ST ý�û¢�Þ ÷ � � ùÀª ¢� þ â �� � õ¤¢ �Ü¬�êÝû ö�õ¥ 1000 ¤¢ ýÂÆî ü÷ø�Â� ´îÂ� ¥� ý¥�¨��±ª ¤�� 1000 §�¨�ñøÀ� �� ���� �� .´¨� ùÀõ� ´¨¢�� � = 100 ý�Â� �ûĤij ¢¤ø�Â� ø (0;1) ù¥��é�Â½÷� ¢¤�õ ¤¢ �õ� .´¨� Â��Â� ÂÚþÀØþ �� �f±þÂÖ� �û¢¤ø�Â� ß�Ú÷��õ 3 ÛØª ø 1ý�û¢¤ø�Â� ¥� ýÂµÞî ¤��ãõ é�Â½÷� ý¤�¢ ��Î¨ ��Þ� ¤¢ �f±þÂÖ� �H ¢¤ø�Â� �û¤��ãõ¢��ø ¥� ö��»Þû �õ ¢¤ø�Â� �î Àû¢üõ ö�È÷ 3 ý��±ã� ¤�¢�Þ÷ ß��»Þû .´¨� ÂÚþ¢



ýÂÆî ü÷ø�Â� ´îÂ� À�þ�Âê ¤¢ ý¤�õ� ¯�±�µ¨� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 324H Âµõ�¤�� ¢¤ø�Â� :1 ñøÀ�TM(SD) ST(SD) �H(SD) Ĥ H0=052(0=021) 0=049(0=018) 0=057(0=022) 0=056 0=050=103(0=023) 0=100(0=022) 0=101(0=010) 0=100 0=100=303(0=028) =300(0=027) 0=300(0=011) 0=296 0=300=502(0=032) 0=499(0=030) 0=498(0=013) 0=496 0=500=702(0=033) 0=699(0=031) 0=691(0=018) 0=692 0=700=903(0=033) 0=899(0=031) 0=890(0=024) 0=892 0=900=952(0=034) 0=948(0=031) 0=936(0=022) 0=939 0=95

(�) .(Óó�) .� � ²� �� ´¨�¤ ¥� °��Â��� 0=75 -� ø 0=25 -Óó� ý�Â� H ¢¤ø�Â� :3 ÛØª�õ ©ø¤ ý�ûĤij ý�û¢¤ø�Â� ø ST ,TM ý�û©ø¤.¢Â�üõ ¸÷¤ ù¢�µê� ¤ø¢ ý�ûĤij�ø¢ ö��� ß�Ú÷� � õ ,ùÀª üêÂãõ ý�ûÂð¢¤ø�Â � ¥� ýÂ�Õ�ì¢ Û�Ü½� ¤�Ñ�õ � ��ø¢ ö��� ß�Ú÷��õ ø ü±þ¤� ¤�ÀÖõ 4 ÛØª .¢�ªüõ ù¢¤ø� ´¨¢�� �û¢¤ø�Â� ý�Î¡¢ÂØÜÞä ¥� ö�È÷ �-4¤�¢�Þ÷ .Àû¢üõ ö�È÷ ÓÜµ¿õ ý�ûH ý�Â� �¤ �û¢¤ø�Â� ý�Î¡.¢¤�¢ ÂÚþ¢ ¢¤ø�Â � ø¢ � � ´±Æ÷ �Î¡ �ø¢ ö�� � ß�Ú ÷� � õ ÂÑ ÷ ¥� �H ¢¤ø�Â � ��¡ýÂµÈ�� ü±þ¤� ö���õ ý�¤�¢ �H ý�û¢¤ø�Â� �î Àû¢üõ ö�È÷ Óó�-4 ¤�¢�Þ÷ ß��»Þûßþ� .À��þüõ Çþ��ê� ��÷ ü±þ¤� ßþ� H Âµõ�¤�� Çþ��ê� �� �î ´¨� ÂÚþ¢ ¢¤ø�Â� ø¢ ¥�H Âµõ�¤�� Çþ��ê� � � ù¢�µê� ¤ø¢ ý�ûĤij ¢��ø Çþ��ê� ¥� üª�÷ ö���üõ �¤ �ÜÿÆõ
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(�) .(Óó�) .Âð¢¤ø�Â� �¨ ý�Â� �û�Î¡ �ø¢ ö��� ß�Ú÷��õ -� ø ü±þ¤� -Óó� ý�û¤�¢�Þ÷ :4 ÛØª�H ø TM ,ST.¢�� ü���Ç�� Û��ì 3 ø 2 ÛØª �� ���� �� Çþ��ê� ßþ� �î ´Æ÷�¢ýÂ�ð�¹�µ÷ ø ¶½��ûÂð¢¤ø�Â� ý�Æþ�Öõ ý�Â� °¨��õ ý�û¤��ãõ ¥� üØþ �Î¡ �ø¢ ö��� ß�Ú÷��õ ¤��ãõý�Î¡ �ø¢ ö��� ß�Ú÷��õ ý�¤�¢ ùÀª üêÂãõ Âð¢¤ø�Â� ¤��ãõ ßþ� §�¨�Â� .´¨�ùÀª ���¤� ý�ûÂð¢¤ø�Â� ßµêÂð ÂÑ÷ ¤¢ �� .´¨� ÂÚþ¢ Âð¢¤ø�Â� ø¢ �� ´±Æ÷ ýÂµÞîýÂ�°¨��õ ¢ÂØÜÞä ÂÚþ¢ ©ø¤ ø¢ �� ´±Æ÷ �õ ý¢�ú�È�� ©ø¤ �î À¨¤üõ ÂÑ÷ ��ßþ� üÚµÆ��ø �� ö���üõ �ÜÞ� ¥� �î ¢¤�¢ ¢��ø ��÷ üÔã® ¯�Ö÷ À��Âû .Àª�� �µª�¢Çþ��ê� Àû�ª H Çþ��ê� �� 4 ø 3 ý�ûÛØª �� ���� �� .¢Âî ù¤�ª� � ö���õ �� ©ø¤�û¢¤ø�Â� ¢�±ú� ¤�Ñ�õ �� .Ý�µÆû ù¢�µê� ¤ø¢ ý�û¢¤ø�Â� ¢�Àã� ß��»Þû ø Å÷�þ¤�øüÜ��Æõ ¥� ÂÚþ¢ üØþ .¢�Þ÷ ù¢�Ôµ¨� ÂµØ��î ý�û� ¥� ö���üõ ,Âµð¤�� ý�ûH ý�Â�´îÂ� À�þ�Âê ×þ ¥� ÛÖµÆõ Â�Æõ ø¢ Ûì�À� ßµª�¢ ,´ª�¢ ���� ö� �� Àþ�� �îßþ� � � üê¢�Ê� ý�ûö�À�õ �µ ± ó� .´¨� À� þ�Âê Âµõ�¤� � ¢¤ø�Â � ý�Â � ýÂÆî ü÷ø�Â �ÂÑ÷ ¢¤�õ ý�û�÷�Þ÷ ,°¨��õ ý�û©Â� ¢�¹þ� �� ö���üõ �î ¢¤�¢ ¢��ø ��÷ �ûüðÄþø(2002) Ù÷�� ø ø� � þ� Í¨�� üê¢�Ê� ý�ûö�À� õ ßþ� ¥� ü¡Â � .¢¤ø� ´¨¢� � �¤.À÷��µêÂð ¤�Âì �ãó�Îõ ¢¤�õ
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