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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ý��÷�Þ÷ ø¢ Û��Æõ ¤¢ ü±��Â� ý�ûù¢�¢ ýÂµõ�¤���÷ ü���Ç��(�äÀõ) ýÀÞ�� ÂÔã�ÀúÈõ ü¨ø¢Âê ù�ÚÈ÷�¢ ,¤�õ� ùøÂð�ú÷� ¤¢ ü���Ç�� �ÜÿÆõ ü±��Â� ý�ûù¢�¢ á��÷� ¥� ýÂÊµ¿õ üêÂãõ ßÞ® �ó�Öõ ßþ� ¤¢ùÂõ¥ø¤ üðÀ÷¥ ý�þ¤�õ�÷Â� ¤¢ Ýúõ Û��Æõ ¥� üØþ ùÀ�þ� �¢��� ü��� Ç�� .¢�ªüõ �ÂÎõÛ��ì ý¤�õ� ý�ûñÀõ °ó�ì ¤¢ �ûùÀþÀ� ßþ� Â·î� ,´¨� ´�Þû� ���� ö� �ãó�Îõ ßþ�Â���� ,´¨�ý��ûÂ���ç�µ�õ á��÷ ¥� ùÀ�ª ùÀ�û��È�õ ý��ûùÀ�þÀ�� ��î �́̈ � ß�þ� Â�� ­Â�ê ��¹���þ� ¤¢ .À���µ�Æ�û ü�̈ ¤ Â��°����Â�� ×�þ §��¨� Â�� ��ûù¢�¢ ´�±�� ��þ ��î ´�¨� ý¤��Ï ��Ü�ÿ�Æ�õ ´���û��õ ø À�÷���µ�¨����� ü�ê¢��Ê���¤ �ú÷� �ûÂ�çµõ üó�Þµ�� ¤�µê¤ �ãó�Îõ ý�Â� ´¨� À�õ�ì�ä ÂÚÈûøÄ� �þ ø ùÀª ��¹÷� ÝÑ�õ�î ,´¨� ý��÷�Þ÷ ø¢ ü���Ç�� Â� �ãó�Îõ ßþ� À�î�� .Àþ�Þ÷ °�Âõ üóø�÷ �þ ý¢�ã¬ �¤�Ê��÷�Þ÷ ¥� Û¬�� ùÀª ùÀû�Èõ ü±��Â� ý�ûù¢�¢ ¥� ù¢�Ôµ¨� �� .¢�ªüõ ��¹÷� ýÂµõ�¤���÷ �¤�Ê����¤� (ùÀÈ÷ ùÀû�Èõ) ùÀ�þ� �÷�Þ÷ ü±��Â� ý�ûù¢�¢ ý�Â� âþ¥�� ¢�¥� ü��� Ç�� Û¬��ê ñø�ø¢ ü±��Â� ý�ûù¢�¢ á�÷ �î ´¨� ßþ� ¤¢ ùÀª ��¹÷� ��Ö�Ö½� �ä�Þ¹õ �� ¤�î �ø�Ô� .¢¢ÂðüõùÀõ� ´¨À� ü���Ç�� °þ�Â® �ãõ�� ý¤�õ� âþ¥�� ö¢�� �µ¨��� ­Âê �� �ú�� ø �ø�Ôµõ �÷�Þ÷.À�µÆû âþ¥�� ¢�¥� ø Õ�ì¢,ü���Ç�� �Ü¬�ê ,ùÀ�þ��ê ¤�Æ÷�¨ ,ý¢¤�î¤ ý�ûù¤�õ� ,°�Âõ ý�ûù¤�õ� :ýÀ�Üî ý�ûù��ø.ý¢¤�î¤ Çª��
�õÀÖõ 1¥� �µ¨��� üê¢�Ê� ý�ûÂ�çµõ ¥� n Ý¹� �� üê¢�Ê� ý��÷�Þ÷ Xn, · · · , X2, X1 À��î ­Âê�¤ �ûÂ�çµõ ßþ� Âð� .Àª�� f(x) ø F (x) °��Â� �� ñ�Þµ�� üó�Ú� â��� ø âþ¥�� â��� �� ý��ãõ��ö�È÷ X1:n ≤ X2:n ≤ · · · ≤ Xn:n �� �¤ ùÀª °�Âõ Âþ¢�Öõ ø À÷�ª °�Âõ ý¢�ã¬ �¤�Ê��¤�Ê� ö� âþ¥�� â��� ø À�þ�ð ë�ê �÷�Þ÷ °�Âõ ù¤�õ� ß�õ�r �¤ Xr:n �¤�¬ ßþ� ¤¢ ,Ý�û¢1
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢¢�ªüõ ù¢�¢ Âþ¥
Fr:n(x) =

n∑

i=r

(
n

i

)
{F (x)}i{1− F (x)}n−i.(1992) ö�¤�ØÞû ø Àó�÷¤� �� ö���üõ ö� ý�û¢Â�¤�î ø °�Âõ ý�ûù¤�õ� «��¡ �ãó�Îõ ý�Â�.¢�Þ÷ �ã��Âõ (2003)���¤�ð�÷ ø Àþ�þ¢ �þ øâ��� �� ý��ãõ�� ¥� �µ¨��� üê¢�Ê� ý�ûÂ�çµõ ¥� ý��ó�±÷¢ {Xn, n ≥ 1} À��î ­Âê ñ��×þ �¤ Xk �¤�¬ ßþ� ¤¢ ,Àª�� f(x) ø F (x) °��Â� �� ñ�Þµ�� üó�Ú� â��� ø ñ�Þµ�� âþ¥��.(Xk < min{X1, ..., Xk−1}) Xk > max{X1, ..., Xk−1} ù�ð Âû À�þ�ð (ß�þ��) ��� ¢¤�î¤

Un âþ¥�� â��� �¤�Ê�þ� ¤¢ (U1 = X1),Ý�û¢üõ ö�È÷ Un �� �¤ ��� ¢¤�î¤ ß�õ�n �¹�þ� ¤¢¢�ªüõ ù¢�¢ Âþ¥ �¤�Ê�
FUn(x) = 1− F̄ (x)

n−1∑
k=0 {− log F̄ (x)}k

k!
,�¤�±ä ¤¢ F̄ (x) ý�¹� F (x) ý¤�ÁÚþ�� �� .´¨� X ý�Ö� â��� F̄ (x) = 1−F (x) ö� ¤¢ �îý�û¢Â�¤�î ø �û¢¤�î¤ «��¡ �ãó�Îõ ý�Â� .¢�ªüõ Û¬�� ß�þ�� ¢¤�î¤ ß�õ�n ý�Ö� â��� ,���.¢�Þ÷ �ã��Âõ (1998) ö�¤�ØÞû ø Àó�÷¤� �� ö���üõ ö��î ùÀ�þ� �¢��� Ý�þ��µ� ùÀª ùÀû�Èõ Âþ¢�Öõ ¥� ù¢�Ôµ¨� �� ÝþÀ�õ�ì�ä ü���Ç�� Ûþ�Æõ ¤¢ø¢ Âû �î ¢Â�ð ��¹÷� �¤�¬ ø¢ �� À÷���üõ �ÜÿÆõ ßþ� .Ý�÷�� ß�Þ¿� �¤ À÷�ùÀÈ÷ ùÀû�Èõ ¥��û:´¨� �µêÂð ¤�Âì �ãó�Îõ ¢¤�õ ý¢�þ¥ ö�ÂðÇûøÄ� Í¨�� ©ø¤¤¢ ,À�µÆû �÷�Þ÷ ö�Þû ¥� ùÀª ùÀû�Èõ Âþ¢�Öõ �ó�±÷¢ À÷�ª ü��� Ç�� Àþ�� �î ý�ûÂ�çµõ (Óó�ý��÷�Þ÷ ×þ ü��� Ç���� ý¤�õ� ���Öõ ¤¢ ©ø¤ ßþ� .À÷��µÆ��ø üÜ±ì ý�ûÂ�çµõ �� �¹�µ÷.´¨� éøÂãõùÀª ùÀû�Èõ Âþ¢�Öõ ¥� ÛÖµÆõ ø ùÀ�þ� �÷�Þ÷ ×þ ¥� À÷�ª ü���Ç�� Àþ�� �î ý�ûÂ�çµõ (�.´¨� éøÂãõ ý��÷�Þ÷ ø¢ ü���Ç���� ý¤�õ� ���Öõ ¤¢ ©ø¤ ßþ� .À�µÆûÍ¨�� °�Âõ ý�ûù¤�õ� °Æ�Â� °�Âõ ý�ûù¤�õ� ø �û¢¤�î¤ °Æ�Â� �û¢¤�î¤ ü���Ç�����¹�÷� ���Ö���Ö�½�� ��ä��Þ�¹�õ ��� ö����ü�õ «��Ê�¡ ß�þ� ¤¢ .´�¨� ùÀ�ª ���¹�÷� ý¢��þ¥ ß���Ö�Ö�½�õø ü�Ø�Æ�����õ��î ,(1995)����¤��ð��÷ ø °�ì�¤ ,(1983)Â�Þ�Æ�÷�¢ ,(1980)��ó�ö��Æ��� Í�̈ ��� ùÀ�ª��Þ� ß�Ôó �b õ .¢�Þ÷ ù¤�ª� (2009) °ì�¤ ø (2008) ö��ÈþÂî��� ø °ì�¤ ,(1998)ßÆÜ÷.À÷��µêÂð ÂÑ÷ ¤¢ á�÷ ×þ ¥� �¤ �÷�Þ÷ ø¢ Âû ü±��Â� ý�ûù¢�¢ ,ë�ê ¢¤��õý�ûù¢�¢ ý��÷�Þ÷ ø¢ ü���Ç�� ���õ¥ ¤¢ ýÀþÀ� ùÀþ� (2010)ö��ÈþÂî��� ø ýÀÞ�� f�Â�¡�ø �û¢¤�î¤ °Æ�Â� °�Âõ ý�ûù¤�õ� ý�Â� ýÂµõ�¤���÷ ü���Ç�� Û¬��ê ø ù¢�Þ÷ �ÂÎõ ü±��Â�2
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ü¡Â� ýÀã� Ç¿� ¤¢ �î ,À÷�ù¢¤ø� ´¨À� °�Âõ ý�ûù¤�õ� °Æ� Â� �û¢¤�î¤ ý�Â� ß��»û�¤��Ê�� �¤ ��Ü�ÿ�Æ�õ (2009)ü����Ô�Î�Ê�õÂ���õ ø ýÀ�Þ��� ��µ�̈ �¤ ß���Þ�û ¤¢ .À�þ�ü�õ ��ú�÷� �̧þ��µ�÷ ¥�´½� �û¢¤�î¤ ø °�Âõ ý�ûù¤�õ� ý�Â� ý��ÎÖ÷ ý�ûùÀ��î ü��� Ç�� ø �µêÂð ÂÑ÷ ¤¢ ýÂµõ�¤���¤ (2010)ö��ÈþÂî��� ø ýÀÞ�� ¸þ�µ÷ Ýþ¤�¢ ÀÊì �¹�þ� ¤¢ .À÷�ù¢¤ø� ´¨À� üþ�Þ÷ ñÀõÀ�û��¡ ���¤� ýÀã� ý�ûÇ¿� ¤¢ �÷�ð�À� ¤�Î� �î ,Ý�û¢ Ý�Þã� ü±��Â� ý�ûù¢�¢ Âþ�¨ ý�Â�.Àª�û¢¤�î¤ ø °�Âõ ý�ûù¤�õ� ü���Ç�� 2ÂÊµ¿õ ¤�Î� (2010)ö��ÈþÂî��� ø ýÀÞ�� Í¨�� ùÀõ� ´¨À� ¸þ�µ÷ ¥� ü¡Â� Ç¿� ßþ� ¤¢.¢�ªüõ ���¤�ý��ûù¤��õ� Y1:n ≤ Y2:n ≤ · · · ≤ Yn:n Ý�����î ­Â�ê Â�ð� :°��Â�õ ý��ûù¤��õ� ü������ Ç���� (Ó�ó��Ü¬�ê �¤�¬ ßþ� ¤¢ ,À�ª�� �ûYi �ãõ�� ¥� n Ý¹� �� ùÀ�þ� üê¢�Ê� �÷�Þ÷ ¥� Û¬�� °�Âõ�Øþ¤�Î� ,¢�ªüõ ù¢�¢ Âþ¥ �¤�Ê� �ûYi:n ý�Â� ùÀª ùÀû�Èõ ý�û¢¤�î¤ §�¨� Â� ü��� Ç��
j > i ≥ 1 ý�Â� .¢¤�À÷ üÚµÆ� �ãõ�� âþ¥�� �� ö� ñ�Þµ�� Çª��

α1(i, j; k, n) = P (Ui ≤ Yk:n ≤ Uj)

= k

(
n

k

) j−1∑
r=i

k−1∑
s=0(k − 1

s

)
(−1)s

(n− k + s+ 2)r+1 .,j > i ≥ 1 ý�Â� ù�Ú÷� (L1 = X1) ,Ý�û¢ ö�È÷ Ln �� �¤ ß�þ�� ¢¤�î¤ ß�õ�n Âð�
P (Lj ≤ Yk:n ≤ Li) = P (Ui ≤ Yn−k+1:n ≤ Uj).

(Lj , Li) (2010) ö��ÈþÂî��� ø ýÀÞ�� ¸þ�µ÷ §�¨� Â� ,j > i ≥ 1 ý�Â� �¤�Ê�þ� ¤¢´¨� Âþ¥ ü���Ç�� °þÂ® �� Yk:n ý�Â� ü��� Ç�� �Ü¬�ê ×þ
α2(i, j; k, n) = k

(
n

k

) j−1∑
r=i

n−k∑

s=0 (n− k

s

)
(−1)s

(k + s+ 1)r+1 .�÷�Þ÷ °�Âõ ý�ûù¤�õ� Y1:n ≤ Y2:n ≤ · · · ≤ Yn:n À��î ­Âê ñ�� :�û¢¤�î¤ ü���Ç�� (Óó�ý�û¢¤�î¤ ùÀª ùÀû�Èõ ý�ûYi:n §�¨� Â� Ý�û��¿� ø ,À�ª�� F �ãõ�� ¥� n Ý¹� �� üê¢�Ê�3
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ý�Â� (Yi:n, Yj:n) �¤�¬ ßþ� ¤¢ .Ý�÷�� ß�Þ¿� �¤ F �ãõ�� ¥� ùÀ�þ� �ó�±÷¢ ×þ ¥� �Â¿µÆõÂþ¥ ü���Ç�� °þÂ® �� ,Uk ,��� ¢¤�î¤ ß�õ�k ý�Â� ü���Ç�� �Ü¬�ê ×þ 1 ≤ i ≤ j ≤ n.¢¤�À÷ üÚµÆ� F �� �î ´¨�
α3(k; i, j, n) = j−1∑

t=i

t∑

r=0(nt)(tr) (−1)r
(n+ r − t+ 1)k .ß���õ�k ý�Â�� ü������Ç���� ��Ü�¬��ê ×�þ 1 ≤ i ≤ j ≤ n ý�Â�� (Yi:n, Yj:n) ë��ê ���®øÂ�Ô�õ ���.´¨� Âþ¥ ü���Ç�� °þÂ® �� ,Lk ,ß�þ�� ¢¤�î¤

α4(k; i, j, n) = j−1∑
t=i

n−t∑

r=0(nt)(n− t

r

)
(−1)r

(t+ r + 1)k ..¢¤ø� ´¨À� �¤ °¨��õ j ø i ö���üõ ùÀª ù¢�¢ Û±ì ¥� ü���Ç�� °þÂ® ö¢�� ��Üãõ ��
ùÀ�þ��ê ¤�Æ÷�¨ 3¤¢ À��î ­Âê .Ý�û¢üõ �Âª �¤ ùÀ�þ��ê ¤�Æ÷�¨ �ÂÏ üÚ÷�Ú� ÂÊµ¿õ ¤�Î� �Àµ�� �¹�þ� ¤¢ö¢�µê� ¤�î ¥� �� .À÷Â�ð ¤�Âì Çþ�õ¥� ´½� t = 0 ö�õ¥ ¤¢ �Ôó�b õ n ÂÞä ñ�Ï Çþ�õ¥� ×þ¤¢ .À÷�ªüõ �¤�¡ Çþ�õ¥� ¥� üê¢�Ê� ¤�Î� Ýó�¨ ý�ûÀ��ø ¥� À��ø R1 ¢�Àã� �Ôó�b õ ß�óø�Çþ�õ¥� ¥� üê¢�Ê� ¤�Î� Ýó�¨ ý�ûÀ��ø ¥� À��ø R2 ¢�Àã� �ø¢ �Ôó�b õ üð¢�µê�¤�î ¥� ö�õ¥ßþ� ¤¢ �î �Ôó�bõ ß�õ�m ü��Â¡ ö�õ¥ �� À��þüõ �õ�¢� ñ�ø ¤ ß�Þû �� Çþ�õ¥� ø À÷�ªüõ �¤�¡Çþ�õ¥� ¥� ´¨� Rm = n−m−∑n−1

i=1 Ri �� Â��Â� �î ùÀ÷�õ üì�� Ýó�¨ ý�ûÀ��ø ��Þ� �Ñ½ó��Üãõ Û±ì ¥� �ûRi ��Þ� ø m Âþ¢�Öõ �î ´¨� ßþ� Â� ­Âê �¹�þ� ¤¢ .À÷�ªüõ �µª�Áð ¤��î
R̃ = (R1, · · · , Rm), m ≤ n, �� II á�÷ ùÀ�þ��ê ¤�Æ÷�¨ �ÂÏ �� Çþ�õ¥� ù��ª ßþ� .À�ª��üõ
XR̃2:m:n

,XR̃1:m:n
¢�Þ÷ �� °��Â� �� �¤ �Ôó�bõ ß�õ�m �� �Ôó�bõ ß�óø� ü��Â¡ ö�õ¥ ø ´¨� éøÂãõý�Â� .XR̃1:m:n

≤ XR̃2:m:n
≤ · · · ≤ XR̃

m:m:n ≤ �î ´¨� üúþÀ� .À�û¢üõ ö�È÷ XR̃
m:m:n ... ø.Ý�û¢üõ ö�È÷ Xr:m:n �� �¤ II á�÷ ùÀ�þ��ê ¤�Æ÷�¨ °�Âõ ù¤�õ� ß�õ�r �¹�þ� ¤¢ üð¢�¨¥� �µ¨��� üê¢�Ê� ý�ûÂ�çµõ ¥� üê¢�Ê� ý��÷�Þ÷ Xn, · · · , X2, X1 Ý��î ­Âê Âð� ñ��ßþ�¤¢ .Àª�� f(x) ø F (x) °��Â� �� ñ�Þµ�� üó�Ú� â��� ø ñ�Þµ�� âþ¥�� â��� �� ý��ãõ��4
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢¢�ªüõ ù¢�¢ Âþ¥ �¤�Ê� Xr:m:n ñ�Þµ�� âþ¥�� â��� �¤�¬
FXr:m:n(x) = 1− cr−1 r∑

i=1 ai,rγi [1− F (x)]γi , r = 1, · · · ,m,ø cr−1 =
∏r
i=1 γi ,γr = m− r + 1 +

∑m
i=r Ri , r = 1, · · · ,m ý�Â� ö� ¤¢ �î

.ai,r =
∏r
j=1,j 6=i 1

γj−γi�î Àþ�üõ ´¨À� Xr:m:n ñ�Þµ�� üó�Ú� â��� ,x �� ´±Æ÷ ýÂ�ðÕµÈõ ��
fXr:m:n(x) = cr−1 r∑

i=1 ai,rf(x)[1 − F (x)]γi−1, r = 1, · · · ,m.ø ö��ÈþÂî��� �� ö� ý�û¢Â�¤�î ø ùÀ�þ��ê ¤�Æ÷�¨ °�Âõ ù¤�õ� «��¡ ù¤�� ¤¢ �ãó�Îõ ý�Â�.¢�ª �ã��Âõ (2007)ö��ÈþÂî��� ø (2000)��ø�Âð ��û ¢¤�î¤�k 4�þ�� ��÷ üÞÜä ��Ö��Æõ ¤¢ �û�±�¤ À�÷�Þû ÝÞþ�î�õ ß�õ�¨ �þ ÝÞþ�î�õ ß�õø¢ âì��õ üû�ðÍ¨�� �ø�Ôµõ ý�û�¤�¬ �� �î ùÀª �ÂÎõ ý¢¤�î¤−k ý�ûù¤�õ� �¹�µ÷ ¤¢ ,´¨� ´�Þû�ö�¤�ØÞû ø Àó�÷¤� ��µî 43 �½Ô¬ ¤¢ �î ü�¤�¬ �õ �¹�þ� ¤¢ .´¨� ùÀª ÓþÂã� ö�ÂðÇûøÄ�
n ≥ 2 ý�Â� ø T1,k = k ­Âê �� .ÝþÂ�ðüõ ÂÑ÷ ¤¢ �¤ ´¨� ùÀõ�(1998)

Tn,k = min{j : Xj > XTn−1,k−k+1:Tn−1,k}ñ��·�õ ö�����ã�� .´�¨� ��ûXi ��ó��±�÷¢ ¤¢ ���� ¢¤��î¤−k ß���õ�n ,Un,k = XTn,k−k+1:Tn,k
ù��Ú�÷�Ý�ª�� �µª�¢ �¤ Âþ¥ �ó�±÷¢ À��î ­Âê71,23,57,94,84,17,67,54,45,87,74,36, ...

.23,57,71,84,87 :¥� À��¤�±ä �û¢¤�î¤ −2 �ó�±÷¢ �¤�Ê�þ� ¤¢â��� ø F (x) âþ¥�� â��� �� ý��ãõ�� ¥� üê¢�Ê� ý�ûÂ�çµõ ¥� �ó�±÷¢ ×þ �ûXi �Ø�þ� ­Âê ��´¨� Âþ¥ �¤�Ê� Un,k ñ�Þµ�� üó�Ú� â��� ù�Ú÷� ,Àª�� f(x) ñ�Þµ�� üó�Ú�
fUn,k

(x) =
kn[− log(1− F (x))]

n−1
(n− 1)! (1− F (x))

k−1
f(x).5
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ùÀ�þ��ê ¤�Æ÷�¨ °�Âõ ý�ûù¤�õ� ø �û¢¤�î¤�k ü��� Ç�� 5ø ùÀ���þ���ê ¤��Æ�÷��¨ ý��ûù¢�¢ ý�Â�� �¤ (2010) ö����È�þÂ�î���� ø ýÀ�Þ��� ¸�þ��µ�÷ Ç�¿�� ß�þ� ¤¢.Ý�û¢üõ Ý�Þã� �û¢¤�î¤�k���®Âê �� ���� �� :�û¢¤�î¤�k °Æ� Â� ùÀ�þ��ê ¤�Æ÷�¨ °�Âõ ý�ûù¤�õ� ü��� Ç�� (Óó�üê¢�Ê� ¤�Î� Ui,k ù¤�õ� 1 ≤ i < j ý�Â� ø �µ¨��� Un,k üê¢�Ê� Â�çµõ n ≥ 1 ý�Â� ,�ó�Öõßþ�Â���� ,´¨� Uj,k ¥� ÂµØ��î
P (Ui,k ≤ Yr:m:n ≤ Uj,k) = P (Uj,k ≥ Yr:m:n)− P (Ui,k ≥ Yr:m:n).Ýþ¤�¢ üêÂÏ ¥�

P (Ui,k ≥ Yr:m:n =

∫ +∞

−∞
P (Ui,k ≥ y)dFYr:M:n(y)

=

∫ +∞

−∞
P (Ui,k ≥ y)cr−1 r∑

t=1 at,rf(y)[F̄ (y)]γt−1dy
=

∫ +∞

−∞
[F̄ (x)]k

i−1∑
s=0 {−k log F̄ (x)}s

s!
cr−1 r∑

t=1 at,rf(y)[F̄ (y)]γt−1dy
= cr−1 r∑

t=1 i−1∑
s=0 at,rks ∫ 10 (1− y)γt+k−1 [− log(1− y)]s

s!
dy

= cr−1 r∑

t=1 i−1∑
s=0 at,rk

s

(γt + k)s+1
= 1− cr−1 r∑

t=1 at,rγt ( k

γt + k

)i
. (1).Ýþ¤�¢ �¤ Âþ¥ ¸þ�µ÷ ßþ� Â����ý���ã�õ��� ¥� ��µ�¨����� ü�ê¢��Ê�� ý��ûÂ���ç�µ�õ ¥� ý���ó��±�÷¢ {Xn, n ≥ 1} À�����î ­Â�ê 1 ��ÌìÝ�����î ­Â�ê ùø��ã�� .À�ª��� f(x) ø F (x) °����Â�� ��� ñ��Þ�µ��� ü�ó��Ú�� â����� ø â�þ¥��� â����� ����÷�Þ÷ ¥� Û¬�� II á�÷ ùÀ�þ��ê ¤�Æ÷�¨ °�Âõ ý�ûù¤�õ� Y1:m:n ≤ Y2:m:n ≤ · · · ≤ Ym:n:n

R̃ = (R1, · · · , Rm), ¤��Æ�÷��¨ �Â�Ï §��¨� Â�� ��ûXi ��ã�õ��� ¥� n Ý�¹�� ��� ùÀ���þ� ü�ê¢��Ê��6
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ù��Ú�÷� ,Ý���û¢ ö��È�÷ Us,k ��� �¤ ñø� ��ó��±�÷¢ ��� ¯���Â�õ ý���� ¢¤��î¤�k ß���õ�s Â�ð� .À���ª������ 1 ≤ r ≤ m ,Yr:m:n ý�Â�� ��êÂ�Ï ø¢ ü������Ç���� ��Ü�¬��ê ×�þ [Ui,k, Uj,k], j > i ≥ 1:¢¤�À÷ üÚµÆ� F �� �î ´¨� Âþ¥ ñ�Þµ�� Çª��
α5(r,m, n; i, j, k) = cr−1 r∑

t=1 at,rγt (( k

γt + k

)i
−
(

k

γt + k

)j)
,.À÷�ªüõ ù¢�¢ R̃ = (R1, · · · , Rm) ¤�Æ÷�¨ �ÂÏ °Æ� Â� cr−1 ø at,r ,γt ö� ¤¢ �î�¹�µ÷ (1) ¥� ù¢�Ôµ¨� �� :ùÀ�þ��ê ¤�Æ÷�¨ °�Âõ ý�ûù¤�õ� °Æ� Â� �û¢¤�î¤�k ü��� Ç�� (�.¢�ªüõ Û¬�� Âþ¥ý�ûù¤�õ� Y1:m:n ≤ Y2:m:n ≤ · · · ≤ Ym:n:n À��î ­Âê ,1 ��Ìì ��®øÂÔõ ´½� 2 ��Ììâ����� ��� ý���ã�õ��� ¥� n Ý�¹�� ��� ü�ê¢��Ê�� ��÷��Þ�÷ ¥� Û�¬��� II á��÷ ùÀ���þ���ê ¤��Æ�÷��¨ °��Â�õ¤��Æ�÷��¨ �Â�Ï §��¨� Â�� f(x) ø F (x) °����Â�� ��� ñ��Þ�µ��� ü�ó��Ú�� â����� ø ñ��Þ�µ��� â�þ¥���ö�Þû ¥� ùÀ�þ� �ó�±÷¢ �� ¯��Âõ ý��� ¢¤�î¤�k ß�õ�i Âð� ùø�ã� .À�ª�� R̃ = (R1, · · · , Rm),Ç�� �Ü¬�ê ×þ [Yr:m:n, Ys:m:n], m > s > r ≥ 1 ù�Ú÷� ,Ý�û¢ ö�È÷ Ui,k �� �¤ �ãõ��:¢¤�À÷ üÚµÆ� F �� �î ´¨� Âþ¥ ñ�Þµ�� Çª�� �� 1 ≤ i ,Ui,k ý�Â� �êÂÏ ø¢ ü���

α6(i, k; r, s,m, n) = cs−1 s∑

t=1 at,sγt ( k

γt + k

)i
− cr−1 r∑

t=1 at,rγt ( k

γt + k

)i
.

ý¤�� ý�û¢¤�î¤ 6,À���ª��� ��ûXi ��ó��±�÷¢ ¤¢ ý�ùÀ�û��È�õ ß�þÂ�µ�Ø����î ø ß�þÂ�µ�ð¤��� °����Â�� ��� Rsn ø Rln À�����î ­Â�ê�� �¤ Rsn ø Rln �¤�¬ ßþ� ¤¢ ,Àª�� ù¢�¢  ¤ ß�þ�� �þ ��� á�÷ Âû ¥� ¢¤�î¤ ß�õ�n �Ø�÷�õ¥ø ý¢¤�î¤ Çª�� �¤ (Rsn, Rln) �Ü¬�ê ùø�ã� .À�þ�ð ß�þ�� ø ��� ý¤�� ¢¤�î¤ ß�õ�n °��Â�Ý�ª�� �µª�¢ �¤ Âþ¥ �ó�±÷¢ À��î ­Âê ö���ã� .À�þ�ð �û¢¤�î¤ ��õ�¢ �¤ Rln −Rsn Û®�Ô�3, 2, 2/5, 2/6, 1/7, 3/7, 2/2, 1/5, 2/7, 2/3, 1/2, 4, 2/5, 4/7, 4/1, · · · .:¥� À��¤�±ä ë�ê �ó�±÷¢ ¥� �Â¿µÆõ ý¤�� ý�û¢¤�î¤ �¤�¬ ßþ�¤¢7
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m 1 2 3 4 5 6 7 8
Rlm 3 3 3 3/7 3/7 3/7 4 4/7
Rsm 3 2 1/7 1/7 1/5 1/2 1/2 1/2�µ¨��� �ãõ�� ¥� âþ¥�� Ýû ø ÛÖµÆõ üê¢�Ê� ý�ûÂ�çµõ ¥� ý��ó�±÷¢ �ûXi À��î ­Âê ñ��

Rln ñ�Þµ�� üó�Ú� â��� �¤�Ê�þ� ¤¢ .Àª�� F (x) ñ�Þµ�� âþ¥�� â��� ø f(x) üó�Ú� â��� ��¥� ´¨� �¤�±ä
fRl

n
(x) = 2nf(x){1− F̄ (x)

n−1∑
j=0 [− log F̄ (x)]

j

j!
}. (2)ý�� �� ��� �¤�±ä ¤¢ ´¨� üê�î �î ,Àþ�üõ ´¨À� Rsn ñ�Þµ�� üó�Ú� â��� ���Èõ ¤�Î�.¢�Þ÷ �ã��Âõ (2009)°ì�¤ �� ö���üõ ÂµÈ�� �ãó�Îõ ý�Â� .Ý�û¢ ¤�Âì �¤ F (x) â��� F̄ (x)ý¤�� ý�û¢¤�î¤ ø °�Âõ ý�ûù¤�õ� ü���Ç�� 7ý�Â� ýÂµõ�¤���÷ ü��� Ç�� Û¬��ê �¹�þ� ¤¢ ,Û±ì ý�ûÇ¿� ¤¢ ùÀª ���¤� ùÀþ� ¥� ù¢�Ôµ¨� ��°Æ�Â� ß��»Þû .Ýþ¤ø�üõ ´¨À� ý¢¤�î¤ Çª�� °Æ� Â� ùÀ�þ� �÷�Þ÷ °�Âõ ý�ûù¤�õ����¤� ùÀ�þ� �ó�±÷¢ ý¤�� ý�û¢¤�î¤ ý�Â� ý�ûùÀ��î ü���Ç�� ùÀª ùÀû�Èõ °�Âõ ý�ûù¤�õ�.¢�ªüõ´¨À� Âþ¥ ¸þ�µ÷ «�Ê¡ ßþ� ¤¢ :ý¢¤�î¤ Çª�� °Æ� Â� °�Âõ ý�ûù¤�õ� ü��� Ç�� (Óó�.´¨� ùÀõ�¥� {Xn, n ≥ 1} ��ó��±�÷¢ ¥� �Â�¿�µ�Æ�õ ý¤��� ý��û¢¤��î¤ Rsn ø Rln À�����î ­Â�ê 1 ��Ìì

F (x) °��Â� �� ñ�Þµ�� üó�Ú� â��� ø âþ¥�� â��� �� ý��ãõ�� ¥� �µ¨��� üê¢�Ê� ý�ûÂ�çµõ¥� Û�¬��� °��Â�õ ý��ûù¤��õ� Y1:n ≤ Y2:n ≤ · · · ≤ Yn:n À�����î ­Â�ê ùø��ã�� .À���ª��� f(x) ø¢¤�î¤ Çª�� ß�õ�m �¤�¬ ßþ� ¤¢ .À�ª�� �ûXi �ãõ�� ¥� n Ý¹� �� ùÀ�þ� üê¢�Ê� �÷�Þ÷Ç�ª��� ��� 1 ≤ k ≤ n ,Yk:n ý�Â�� ��êÂ�Ï ø¢ ü������ Ç���� ��Ü�¬��ê ×�þ [Rsm, Rlm], m ≥ 2:¢¤�À÷ üÚµÆ� F �� �î ´¨� Âþ¥ ñ�Þµ��
α7(m; k, n) = 2m − 1+ k

(
n

k

)m−1∑

r=0 (2r − 2m)8
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×




n−k∑

s=0(n− k

s

)
(−1)s

(k + s+ 2)r+1 +

k−1∑
s=0(k − 1

s

)
(−1)s

(n− k + s+ 3)r+1 .�¤�±ä ,k ´±Æ÷ α7(m; k, n) ö¤�Ö� �� ���� �� ßþÂê °�Âõ ý�ûù¤�õ� ý�Â� «�¡ ý�û´ó��.Àþ�üõ ´¨À� Âþ¥ ù¢�¨
P (Rsm ≤ Yn:n ≤ Rlm) = P (Rsm ≤ Y1:n ≤ Rlm)

= 1− 2m(n+ 2)−m
(n+ 1) + n

n−1∑
s=0 (n− 1

s

)
(−1)s (s+ 3)−m

(s+ 1)(s+ 2) .ý�Â�� Â�þ¥ ¸�þ��µ�÷ �����È�õ ¤��Î�� :°��Â�õ ý��ûù¤��õ� °�Æ�� Â�� ý¤��� ý��û¢¤��î¤ ü������Ç���� (�.Àþ�üõ ´¨À� ùÀ�þ� �ó�±÷¢ ý¤�� ý�û¢¤�î¤ ü���Ç���� ,Rlk ý�Â� �êÂÏ ø¢ ü��� Ç�� �Ü¬�ê ×þ [Yi:n, Yj:n] ,1 ��Ìì ��®øÂÔõ ´½� 2 ��Ìì:´¨� Âþ¥ ñ�Þµ�� Çª��
α8(k; i, j, n) = 2k j−1∑

t=i

t∑

s=0(nt)(ts) (−1)s
(n− t+ s+ 1)(n− t+ s+ 2)k .

¸þ�µ÷ ýÀ�� âÞ� 8ý�ûù¢�¢ �Î�� ¤¢ ý��÷�Þ÷ ø¢ ýÂµõ�¤���÷ ý��Ü¬�ê ü���Ç�� �ãó�Îõ üÜ¬� À�î�� �ó�Öõ ßþ�¤¢¸þ�µ÷ .´¨� ùÀª �µêÂð ÂÑ÷ ¤¢ �ø�Ôµõ �÷�Þ÷ø¢ ü±��Â� ý�ûù¢�¢ á�÷ �Øþ¤�Î� ,¢�� ü±��Â�:¢�¢ Ý�Þã� Âþ¥ ý�û´ó�� �� ö���üõ �¤ ùÀõ� ´¨À�ùÀª ��¹÷� ¤�î Â�Ñ÷ ý��� ø ×�¨�î ´ó�� ¤¢ ýÂµõ�¤�� ý�ûñÀõ ßµêÂð ÂÑ÷ ¤¢ �� •.ý¤�õ� ý�ûâþ¥�� Âþ�¨ ý�Â� (2009)ü��ÔÎÊõ Â�õ ø ýÀÞ�� Í¨��.ü±��Â� ý�ûù¢�¢ ¥� üã���� üÜî ¤�Î� ø Û®�Ô� ,Û¬��ê ý�Â� ü���Ç�� ß��ã� •.¢�¢ Ý�Þã� �¤ ¶½� ßþ� ¸þ�µ÷ ö���üõ �µê�þ Ý�Þã� °�Âõ ý�ûù¤�õ� ßµêÂð ÂÑ÷ ¤¢ �� •ý��ûù¢�¢ ý��ûñÀ�õ ¥� ü�¡Â�� ��Ø�þ ¤��Î�� À���µ�Æ�û ü�Ü�î ¤��µ�¡��¨ ×�þ ý�¤�¢ ��ûù¤��õ� ß�þ�9
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