
1394 ö�µÆõ¥ ø ��þ�� ,ý¤�õ� ��Üä �Ü¹õ251-241 « ,2 ù¤�Þª ,9 ÀÜ�
ø¢ ù¢¤�¡�� ¢¤�À÷�µ¨� ñ�õÂ÷ üê¢�Ê� ý�ûÂ�çµõ ÝÞ�Æî�õ âþ¥��ö� ¢Â�¤�î ø «��¡ ,ùÂ�çµõù¤��¨ �®Âó�À±ä ,ü÷�µ¨Âó À�Þ�ý¥�¤ ù�ÚÈ÷�¢ ,¤�õ� ùøÂð1393*12*27 :ýÂÚ÷¥�� ßþÂ¡� ¾þ¤�� 1393*3*13 :´ê�þ¤¢ ¾þ¤���þ ×þ ñ�õÂ÷ ý�ûâþ¥�� ¥� üã�±Ï ý�ûùÀþÀ� ¥� ý¤��Æ� ýÀ��ñÀõ ý�Â� : ùÀ�Ø�¤Àì �¤�¬ �� ù¢¤�¡�� ñ�õÂ÷ ý�ûÂ�çµõ .¢�ªüõ ù¢�Ôµ¨� ö� ��ÖµÈõ ø ùÂ�çµõ À��,ùÂ�çµõ ×þ ù¢¤�¡�� ñ�õÂ÷ âþ¥�� .À÷�ªüõ ÓþÂã� ñ�õÂ÷ üê¢�Ê� ý�ûÂ�çµõ ÕÜÎõ.´¨� �µêÂð ¤�Âì ü¨¤Â� ¢¤�õ ö�ÂÚÈûøÄ� Í¨�� �ûö� ¢Â�¤�î ø «��¡ ,ùÂ�çµõ ø¢�µÆ��ø üê¢�Ê� ý�ûÂ�çµõ ÝÞ�Æî�õ âþ¥�� ø ùÂ�çµõ À�� ù¢¤�¡�� ñ�õÂ÷ âþ¥�� �fÂ�¡��ó�Öõ ßþ� ¤¢ .´¨� �µêÂð ¤�Âì �ãó�Îõ ¢¤�õ ��÷ À�µÆû ¥�Â� ý�Ì�� âþ¥�� ý�¤�¢ �îâþ¥�� �î ùÂ�çµõ ø¢ ù¢¤�¡�� ñ�õÂ÷ âþ¥�� ý�¤�¢ üê¢�Ê� Â�çµõ ø¢ ÝÞ�Æî�õ âþ¥��Å÷�þ¤�ø ,ß�Ú÷��õ ø ù¢¤ø� ´¨¢�� �¤ ´Æ�÷ ¥�Â� ý�Ì�� ù¢��÷�¡ �� ÕÜãµõ �ûö� ��b��.´¨� �µêÂð ¤�Âì ü¨¤Â� ¢¤�õ ö� ¤ø�µÈð Àó�õ â��� øñ� õÂ ÷ ÝÞ �Æî� õ â þ¥� � ,ù¢¤�¡� � ñ� õÂ ÷ â þ¥� � ,¥�Â � ý�Ì� � â þ¥� � : ýÀ� Üî ý�ûù��ø.ù¢¤�¡�� ¢¤�À÷�µ¨�0 . asayyareh�razi.a.ir , ù¤��¨ �®Âó�À±ä :�ó�Öõ ñ�ÿÆõ ×�÷øÂµØó� §¤¢�0 . 62E15 :(2010) ü®�þ¤ ýÀ��á�®�õ Àî



ùÂ�çµõ ø¢ ù¢¤�¡�� ¢¤�À÷�µ¨� ñ�õÂ÷ üê¢�Ê� ý�ûÂ�çµõ ÝÞ�Æî�õ âþ¥�� : : : : : : : : : : : : : 242�õÀÖõ 1âþ¥�� À� ÷�õ ö¤�Öµõ ý�û âþ¥�� ¥� ù¢��÷�¡ ×þ ¥�Â� ý�Ì�� ý�û âþ¥�� ù¢��÷�¡.´¨� ×�µ¨��ó âþ¥�� ø üª�î âþ¥�� ,§��� âþ¥�� ,t âþ¥�� ,ñ�õÂ÷Å þÂ �� õ ø � ß � Ú ÷� � õ � � X = (X1; : : : ; Xn)T ü ê¢� Ê � ¤�¢Â � : 1 ÓþÂã�â��� ù�ðÂû ´¨� ¥�Â� ý�Ì�� âþ¥�� ý�¤�¢ ,h(n)(�)üó�Ú� Àó�õ ø � Å÷�þ¤�ø�î�¤�¬�� ö� üó�Ú�fn(x;�;�; h(n)) = j�j� 12h(n)[(x� �)T��1(x� �)℄; x 2 RnÀ�µÆû 1¥�Â� ý�Ì�� âþ¥�� ý�¤�¢ �î üê¢�Ê� ý�ûÂ�çµõ ÝÞ�Æî�õ âþ¥�� .Àª��ø¢ ÝÞ�Æî�õ âþ¥�� �ó�Öõ ßþ�¤¢ .´¨� ùÀõ� ´¨¢�� (2008) ö�µ�� ø �÷�þ¤� Í¨���ûö� ��b�� âþ¥�� �î ùÂ�çµõ ø¢ 2ù¢¤�¡�� ¢¤�À÷�µ¨� ñ�õÂ÷ âþ¥�� ¥� üê¢�Ê� Â�çµõâþ¥�� ý�¤�¢ X À��î Âê .Àþ�üõ ´¨¢�� ,´Æ�÷ ¥�Â� ý�Ì�� âþ¥�� ù¢��÷�¡ �Ìäù¢¤�¡�� ñ�õÂ÷ âþ¥�� ý�¤�¢ Y = jX j Â�çµõ .Àª�� �2 Å÷�þ¤�ø ø � ß�Ú÷��õ �� ñ�õÂ÷üó�Ú� â��� ��fY (y) = 1�p2� [exp (� 12�2 (y � �)2) + exp (� 12�2 (y + �)2)℄; y > 0Å÷�þ¤�ø ø ß�Ú÷��õ ø�f = �r2� exp (� �22�2 ) + �[1� 2�(� �22�2 )℄�2f = �2 + �2 � f�r2� exp (� �22�2 ) + �[1� 2�(� �22�2 )℄g2.´¨� ¢¤�À÷�µ¨� ñ�õÂ÷ âþ¥�� â��� �(�) ö� ¤¢ �î ,´¨�ñ�·õ ö���ä� � .¢Â�ðüõ ¤�Âì ù¢�Ô µ¨� ¢¤�õ �� ÷ ý¢Â�¤�î Ûþ�Æõ ¤¢ âþ¥�� ßþ�ÅþøÂ¨ ¼Î¨ ¢�±ú� ý�Â� ù¢¤�¡�� ñ�õÂ÷ âþ¥�� ¥� (1384) ¥�¨ ´õ�ä ø ö�þÀúõ¥� ¤� � ÝÞ�Æî�õ �µä�¨ 24 ��Â��ç� ý�ûù¢�¢ À÷¢�¢ ö�È÷ ø ù¢Âî ù¢�Ôµ¨� ��ÜÎõ1 Elliptially ontoured2 Folded normal distribution



243 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ù¤��¨ �®Âó�À±ä ,ü÷�µ¨Âó À�Þ�ñ� õÂ ÷ â þ¥� � ¥� 1382 ø 1381 ý� ûñ�¨ ¤¢ ö� ú Ô¬� ö� µ ¨� øÂ � ÷ ñ� Ö µ ÷� Ý µÆ �¨ßþ� ¥� (1390) ö�¤¢ø¢ ý�Üä ø ý¤��� ýÀ�ÈÞ� ß��»Þû .À��îüõ ýøÂ�� ù¢¤�¡���î À÷¢�¢ ö�È÷ ø ù¢Âî ù¢�Ôµ¨� üã�±Ï ý�û�µÈú÷ ¤¢ ×��Ø���� ��ãó�Îõ ¤¢ âþ¥��üÖê� ý�µ¨�¤ ¤¢ ñ�Ø¨�� �Ü�î °Æ� Â� ¯øÂ¿õ í�÷ ´õø�Öõ ��Â��ç� ý�ûù¢�¢.À�µÆû ù¢¤�¡�� ñ�õÂ÷ âþ¥�� ý�¤�¢ø ü �¤� ��Â î� � ø (2001) §� �¤� ÷� � ø Å � î�¤� ¨ ,(1961) ö�¤� Ø Þ û ø ö� ÿ ó�ûö� ¢Â�¤�î ø «��¡ ,ùÂ�çµõ À�� ø ×þ ù¢¤�¡�� ñ�õÂ÷ âþ¥�� ,(2013) ü�Â���ý�ûÂµõ�¤�� ¢¤�õ ¤¢ ��®Âê ö�õ¥� ø �ûÂµõ�¤�� ¢¤ø�Â� .À÷�ù¢�¢ ¤�Âì ü¨¤Â� ¢¤�õ �¤,ü�øÂµ÷� ß��»Þû ø (1974) ïÂ��À÷�¨ ø (1961) À÷�� Í¨�� ù¢¤�¡�� ñ�õÂ÷ âþ¥��Í¨�� âþ¥�� ßþ� ý�Â� ¤ø�µÈð Àó�õ â��� ø �Ê¿Èõ â��� ,ÂÜ±�ó-×±ó�î ¤��ãõ ü¨¤Â�¢¤�À÷�µ¨� ñ�õÂ÷ ñ�Þµ�� üó�Ú� â��� .´¨� ùÀª ��¹÷� (2014) ö�¤�ØÞû ø ÅþÂð�¨�¤�¬�� ùÂ�çµõ ×þ ù¢¤�¡��fjZj(t) = �(t) + �(�t)= p2p� e� 12 t2 ; t � 0.´¨� ¢¤�À÷�µ¨� ñ�õÂ÷ üó�Ú� â��� �(�) ö� ¤¢ �î ,(1961,ö�¤�ØÞû ø ö�ÿó) ´¨�¢¤�À÷�µ¨� ñ�õÂ÷ ñ�Þµ�� üó�Ú� â��� ,(2001) §��¤�÷�� ø Å�î�¤�¨ ¸þ�µ÷ §�¨�Â��¤�¬�� ùÂ�çµõ ø¢ ù¢¤�¡��fT1;T2(t1; t2) = Xu=t1;�t1v=t2;�t2 fZ1;Z2(u; v)= 1�p1� �2 fe� t21+t22�2�t1t22(1��2) + e� t21+t22+2�t1t22(1��2) g; t1; t2>0(1)ü ó� Ú� â �� � fZ1;Z2(�; �) ø �1 < � < 1 ,Ti = jZij ö� ¤¢ � î ,¢�ªüõ ÓþÂ ã �,(2013) ü�Â��� ø ü�¤���Âî�� ¸þ�µ÷ §�¨�Â� .´¨� ùÂ�çµõ ø¢ ¢¤�À÷�µ¨� ñ�õÂ÷�Î��¤ ¥� ùÂ�çµõ À�� ù¢¤�¡�� ñ�õÂ÷ âþ¥��fT1;:::;Tk(t1; : : : ; tk) = X(s1;:::;sk)2S(k) fZ1;:::;Zk (s1t1; : : : ; sktk)



ùÂ�çµõ ø¢ ù¢¤�¡�� ¢¤�À÷�µ¨� ñ�õÂ÷ üê¢�Ê� ý�ûÂ�çµõ ÝÞ�Æî�õ âþ¥�� : : : : : : : : : : : : : 244ö� ¤¢ �î Àþ�üõ ´¨¢��S(k) = fs : s = (s1; : : : ; sk); si = �1;1 � i � kg.´¨� ùÂ�çµõ À�� ¢¤�À÷�µ¨� ñ�õÂ÷ üó�Ú� â��� fZ1;:::Zk (z1; : : : ; zk) ø Ti = jZijß�ó ,(1963 ,1962) ö�Æ÷�� �� ö���üõ âþ¥�� ßþ� �� �Î��¤ ¤¢ ÂµÈ�� �ãó�Îõ ý�Â�Â � ç µ õ ø¢ ÝÞ �Æî� õ â þ¥� � .¢�Þ ÷ � ã��Â õ (2010) ø� � ó ø (2006) Ý � î ,(2004)ö�ÂÚÈûøÄ� ¥� ��ÀØ»�û Í¨�� ùÂ�çµõ ø¢ ù¢¤�¡�� ñ�õÂ÷ âþ¥�� ý�¤�¢ üê¢�Ê�ñø� °��Âõ ý�û¤ø�µÈð ,ÝÞ�Æî�õ âþ¥�� Â� ùø�ä �ó�Öõ ßþ� ¤¢ .´¨� ùÀõ��÷ ´¨¢��.À÷�ªüõ ù¢¤ø� ´¨¢�� âþ¥�� ßþ� ¤ø�µÈð Àó�õ â��� ø �ø¢ øù¢¤�¡�� ¢¤�À÷�µ¨� ñ�õÂ÷ âþ¥�� ¥� üê¢�Ê� Â�çµõ ø¢ ÝÞ�Æî�õ âþ¥�� 2 Ç¿� ¤¢Àó�õ â�� � ø �ø¢ ø ñø� °��Âõ ý�û¤ø� µÈð ø (1) ��b�� üó�Ú� â�� � � � ùÂ �ç µõ ø¢Û�Ü½� ¤¢ âþ¥�� ßþ� ¢Â�¤�î 3 Ç¿� ¤¢ .À÷�ªüõ ù¢¤ø� ´¨¢�� âþ¥�� ßþ� ¤ø�µÈð.¢�ªüõ ���¤� �ûÂµõ�¤�� ��®Âê ö�õ¥� ø ý¥��õ ý�ûÝµÆ�¨ùÂ�çµõ ø¢ ù¢¤�¡�� ¢¤�À÷�µ¨� ñ�õÂ÷ ÝÞ�Æî�õ âþ¥�� 2�� ùÂ�çµõ ø¢ ù¢¤�¡�� ¢¤�À÷�µ¨� ñ�õÂ÷ âþ¥�� ý�¤�¢ T = (T1; T2) ¤�¢Â� À��î Âê�Ñ��õ 1 ÛØª ¤¢ �î ¤�Ïö�Þû .Àª� � Y = max (T1; T2) ø (1) ü ó�Ú� â �� �Y üó�Ú� â��� �Áó .´Æ�÷ ö¤�Öµõ ùÂ�çµõ ø¢ ù¢¤�¡�� ¢¤�À÷�µ¨� ñ�õÂ÷ âþ¥�� ¢�ªüõ�� .´Æ�÷ ñ�Ê� Û��ì (2008) ö�µ�� ø �÷�þ¤� Í¨�� ùÀª ���¤� ©ø¤ §�¨�Â�´½� Â�çµõ üó�Ú� â��� Àþ�� �ãõ�� ¢¤�õ ¤¢ üÏ�±�µ¨� Âû ý�Â� �î ßþ� �� ����.¢�ªüõ ù¢¤ø� ´¨¢�� Y üó�Ú� â��� 1��Ìì ¤¢ �Áó ,¢�ª ¢¤ø�Â� �þ ø ß�ãõ �ãó�Îõù¢¤�¡�� ¢¤�À÷�µ¨� ñ�õÂ÷ âþ¥�� ý�¤�¢ T = (T1; T2) ¤�¢Â� À��î Âê : 1 ��Ììâ��� ý�¤�¢ Y = max (T1; T2) �¤�¬ ßþ� ¤¢ Àª�� (1) üó�Ú� â��� � � ùÂ�çµõ ø¢.´¨� Âþ¥ �¤�¬�� üó�Ú�fY (y) = 2p2p� e�y22 [�( y(1� �)p1� �2 ) + �( y(1+ �)p1� �2 )� 1℄ y � 0 (2)



245 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ù¤��¨ �®Âó�À±ä ,ü÷�µ¨Âó À�Þ�
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y(�) .(Óó�)ø � = 0=2 :Óó� ý�¥��� ùÂ�çµõ ø¢ ù¢¤�¡�� ¢¤�À÷�µ¨� ñ�õÂ÷ üó�Ú� ü�½�õ :1 ÛØª� = 0=9:�¥� ´¨� �¤�±ä Y üê¢�Ê� Â�çµõ âþ¥�� â��� : ö�ûÂ�FY (y) = P (T1� y; T2� y)= 1�p1� �2 Z y0 e� t222 Z y0 (e� (t1�t2�)22(1��2) + e� (t1+t2�)22(1��2) )dt1dt2�¤�¬�� z = t1+t2�p2(1��2) ø z = t1�t2�p2(1��2) ý�ûÂ�çµõ Â��ç� �� �îFY (y) = 1p2� Z y0 e� t222 [erf( y + t2�p2(1� �2) ) + erf( y � t2�p2(1� �2) )℄dt2 (3)ö� ¤¢ �î ,¢�ªüõ Û¬��erf(a) = 2p� Z a0 e�t2dt; a > 0�¤�¬�� Y üê¢�Ê� Â�çµõ üó�Ú� â��� (3) ¥� ýÂ�ð ÕµÈõ ��dFY (y)dy = 1p2� e�y22 [erf( y(1+ �)p2(1� �2) ) + erf( y(1� �)p2(1� �2) )℄+ 1p2� 2p� 1p2(1 � �2)e� y22 Z y0 (e� (t2��y)22(1��2) + e� (t2+�y)22(1��2) )dt2



ùÂ�çµõ ø¢ ù¢¤�¡�� ¢¤�À÷�µ¨� ñ�õÂ÷ üê¢�Ê� ý�ûÂ�çµõ ÝÞ�Æî�õ âþ¥�� : : : : : : : : : : : : : 246Ýþ¤�¢ z = t2+�yp2(1��2) ø z = t2��yp2(1��2) ý�ûÂ�çµõ Â��ç� �� .¢�ªüõ Û¬��fY (y) = p2p� e� y22 [erf( y(1+ �)p2(1 � �2) ) + erf( y(1� �)p2(1� �2) )℄.¢�ªüõ Û¬�� (2) üó�Ú� â��� ,erf(a) = 2[�(p2a)� 12 ℄ �î ßþ� �� ���� ���î ´¨� ö� ÂÚ÷��� �ÓÜµ¿õ Âþ¢�Öõ ý�¥��� ÝÞ�Æî�õ üó�Ú� ü�½�õ 2 ÛØª ¤¢.¢�ªüõ ¢�þ¥ �Çþ��ê� �� ö� üðÀ�Èî ø ù¢�±÷ ö¤�Öµõ üó�Ú� ßþ�
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� = 0;0=3;0=6;0=9 ý�¥��� ÝÞ�Æî�õ üó�Ú� ü�½�õ :2 ÛØª¥� À��¤�±ä °��Â��� Y üê¢�Ê� Â�çµõ Å÷�þ¤�ø ø ß�Ú÷��õ : 2 ��Ìì�f = p2p� [sin (tan�1 ( 1� �p1� �2 )) + sin (tan�1 ( 1+ �p1� �2 ))℄ (4)�2f = 2� [tan�1( 1� �p1� �2 ) + tan�1( 1+ �p1� �2 )℄+ 1� [sin(2 tan�1( 1+ �p1� �2 )) + sin(2 tan�1( 1� �p1� �2 ))℄� �2f (5)



247 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ù¤��¨ �®Âó�À±ä ,ü÷�µ¨Âó À�Þ�Ýþ¤�¢ a2 = 1+�p1��2 ø a1 = 1��p1��2 ö¢�¢ ¤�Âì �� : ö�ûÂ��f = E(Y ) = 2p2p� Z 10 Z a1y�1 1p2�ye�y22 e�x22 dxdy+ 2p2p� Z 10 Z a2y�1 1p2�ye� y22 e�x22 dxdy� 2p2p� Z 10 1p2�ye� y22 dyüµ��¤ � � .¢�ªüõ ù¢�¢ ö�È ÷ C ø B ,A � � °� �Â �� � �f ´¨�¤ ´Þ¨ �ÜÞ� �¨�î ¢�¢ ö�È÷ ö���üõA = p2p� Z 10 1p2�ye� y22 dy + 2� Z 10 Z a1y0 ye�x2+y22 dxdy:: Ýþ¤�¢ ü±Îì ��Êµ¿õ ¥� ù¢�Ôµ¨� ��A = C2 + 2� Z 10 Z tan�1(a1)0 os(�)r2e� r22 d�dr= C2 + 2� sin (tan�1(a1)) Z 10 r2e� r22 dr= C2 + p2p� sin (tan�1(a1)) ���Èõ ¤�Ï�� øB = C2 + p2p� sin (tan�1(a2)):ß��»Þû .¢�ªüõ Û¬�� (4) �Î��¤ C ø B ø A âÞ� ¥� �îE(Y 2) = 2p2p� Z 10 Z a1y�1 1p2�y2e� y22 e� x22 dxdy+ 2p2p� Z 10 Z a2y�1 1p2�y2e� y22 e� x22 dxdy� 2p2p� Z 10 1p2�y2e� y22 dy



ùÂ�çµõ ø¢ ù¢¤�¡�� ¢¤�À÷�µ¨� ñ�õÂ÷ üê¢�Ê� ý�ûÂ�çµõ ÝÞ�Æî�õ âþ¥�� : : : : : : : : : : : : : 248���Èõ .¢�ªüõ ù¢�¢ ö�È÷ F ø E ,D � � °��Â� �� E(Y 2) ´¨�¤ ´Þ¨ �ÜÞ� �¨:Ýþ¤�¢ ,A ��±��D = F2 + 2� Z 10 Z tan�1(a1)0 os2(�)r3e� r22 d�dr= F2 + 2� [12 tan�1(a1) + 14 sin(2tan�1(a1))℄ Z 10 r2e� r22 rdrt = r2 Â�çµõ Â��ç� ¥� ù¢�Ôµ¨� �� �îD = F2 + 2� tan�1(a1) + 1� sin(2 tan�1(a1))℄ ß��»ÞûE = F2 + 2� tan�1(a2) + 1� sin(2 tan�1(a2))℄.¢�ªüõ Û¬�� (5) �Î��¤ F ø E ,D âÞ� ¥� �î¥� ´¨� �¤�±ä (2) üó�Ú� â��� �� Y üê¢�Ê� Â�çµõ ¤ø�µÈð Àó�õ â��� : 3 ��ÌìMY (t) = p2p� e t22 Z 10 e� (y�t)22 [erf( y(1� �)p2(1� �2) ) + erf( y(1+ �)p2(1� �2) )℄dy (6): ö�ûÂ�MY (t) = E(etY ) = 2p2p� Z 10 Z a1y�1 1p2� e� y22 +yte�x22 dxdy+ 2p2p� Z 10 Z a2y�1 1p2� e�y22 +yte� x22 dxdy� 2p2p� Z 10 1p2� e� y22 + ytdy�Áó .¢�ªüõ ù¢�¢ ö�È÷ I ø H ,G �� °��Â� ��MY (t) ´¨�¤ ´Þ¨ �ÜÞ� �¨G = p2p� Z 10 1p2� e� y22 +tydy + 2� Z 10 Z a1y0 e� x2+y22 +tydxdy:�î ¢�¢ ö�È÷ ö��� üõ üµ��¤ ��G = I2 + p2p� e t22 Z 10 erf( y(1� �)p2(1� �2) )e� (y�t)22 dyH = I2 + p2p� e t22 Z 10 erf( y(1+ �)p2(1+ �2) )e� (y�t)22 dy
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