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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢À�aÖõ ý��� ¯�±�µ¨�ö���ÞÏ� ¢���À��Â�� ù�ÚÈ÷�¢ ,¤�õ� ùøÂð´ÞÆì À��Âû ,À÷�ªüõ ö�þ�Þ÷ �û¢Â�¤�î ¥� ù¢ÂµÆð ý��¬Âä ¤¢ À�aÖõ ý¤�õ� ¯�±�µ¨� Û��Æõ,ü�ê ù�ðÀþ¢ ¥� .´¨� á�®�õ ßþ� ý��� ù�ðÀþ¢ ùbÀ÷Â�ð Â� ¤¢ ý¤�õ� ý�û¤�µª�÷ ¥� ý����÷À��a�Ö�õ Û����Æ�õ á���÷� ý�Â�� ø �́̈ � À��a�Ö�õ��÷ �b �����õ¥ ¤¢ ü�Ì�õ��è �b �Ü�ÿ�Æ�õ °�Ü�è� ý����� ý��û��±�̈ ��½�õ�±�ð Â�ð�÷�Þ÷ ©ø¤ üêÂãõ �� �Àµ�� �ó�Öõ ßþ� ¤¢ .Àª�� ßØÞõ�÷ f�±þ ÂÖ� À÷���üõ �õ ÂÑ÷ ¢¤�õÅ³¨ ø (ö� À�õ� ø ý���ª�� ß�Æ� âþ¥�� f�ä�÷) ý��� ý�û�±¨�½õ ý�Â� ý¤���� ö���ä ��À�� ý�ûÂµõ�¤�� Ûõ�ª ,«�¡ ñÀõ ø¢ �õ�¢� ¤¢ .Ýþ¥�¢Â�üõ �ÜÿÆõ üÜî ¤�µ¡�¨ ü¨¤Â� ��¥� �ä�Þ¹õ ø¢ Û�Ü½� ù�ÂÞû �� ñ�·õ ý�Â� �¤ À�aÖõ üÎa ¡ ñÀõ ý�ûÂµõ�¤�� ø À�aÖõ ý��ÜÞ�.´¨� ùÀª ���¤� �ú÷� ý�ûù¢�¢Â�ð�÷�Þ÷ ,À�aÖõ ý�ûÂµõ�¤�� ,üþ�ó¤�î ´÷�õ ýÂ�ðñ�ÂÚµ÷� ,ý��� ¯�±�µ¨� :ýÀ�Üî ý�ûù��ø.�±�ð
�õÀÖõ 1,üµÆþ¥ ü¹�¨¤��ä Û�±ì ¥� ,�û¢Â�¤�î ¥� ù¢ÂµÆð ý��¬Âä ¤¢ À�aÖõ ý¤�õ� ¯�±�µ¨� Û��Æõ�́�a�Ü����ì ��Þ�÷ ö��õ¥� ,¾�̈ ��� ý��û��þø ¤ ,ü�±����Â�� ý���µ�̈ ¤ ý��ûù¢�¢ ,¤��õ� �b �Þ���� ¤¢ ��ú�ã����� ¢¤ø�Â��Â�Ñ�÷ ¥� Ý�û ,ý¤��õ� ý��û¤��µ�ª��÷ ���Â�ð� .À�÷��ªü�õ ö��þ��Þ�÷ Å�÷��þ ¤�ø �b �Ô�óa�b �õ ý��ú�óÀ�õ ø ¢��Þ�µ�ä�¥� ý����÷ ´ÞÆì üóø ,À÷¢�þ¥ ¤��Æ� Û��Æõ �÷�ð ßþ� ùb¤��¤¢ ,ýÂÑ÷ �b ±�� ¥� Ýû ø ý¢Â�¤�î(�÷�ðÀ��) ý¢Àä ñ�ÂÚµ÷� ,ü�ê ù�ðÀþ¢ ¥� .´¨� á�®�õ ßþ� ý��� ù�ðÀþ¢ ùbÀ÷Â�ð Â� ¤¢ �ú÷�üÌõ�è �b ÜÿÆõ °Üè� �î ´¨� üãì�ø üä�÷ ý�úóÀõ ¤¢ ý��� ý�û�±¨�½õ ý�Â� ý¢���� ¤����.Àª�� ßØÞõ�÷ f�±þÂÖ� À÷���üõ �õ ÂÑ÷ ¢¤�õ À�aÖõ Û��Æõ á��÷� ý�Â� ø ´¨� À�aÖõ�÷ �b ��õ¥ ¤¢ý�û�±¨�½õ ��¹÷� ý�Â� üðÀ�»�� öøÀ� ø ¸þ�¤ �¤�¬ �� À÷���üõ �±�ð Â�ð�÷�Þ÷ �÷�µ¿±ª�¡ø À÷�ÔÜð .¢�ª �µêÂð ¤�î �� ùÄþø ¤�Ï �� �õ ÂÑ÷ ¢¤�õ À�aÖõ Âµõ�¤�� ý�Â� ø üÜî ¤�Ï �� ý���ý�ûÂµõ�¤�� Û��Æõ ý��� Û�Ü½� ¤¢ �±�ð ýÂ�ð�÷�Þ÷ ¥� ù¢�Ôµ¨� ýÀõ�¤�î �� (1992) ö�¤�ØÞû34
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢.À÷��µ¡�¢Â� ùÀª ùÀþÂ� ý�ûù¢�¢ ø À�aÖõ�±�ð Â�ð�÷�Þ÷ 2.Ý�û¢üõ ö�È÷ �ªøÂî ø¢ ß�� (�û)Â�çµõ ö¢�¢ ¤�Âì �� �¤ �ú�ó�Ú� ,ý¢�¢¤�Âì ¢�Þ÷ ×þ ö���ä ��ø V ¯Âª �� U üÏÂª üó�Ú� ,V ø U ��b�� üó�Ú� ÂÚ÷�È÷ °��Â� �� [U ] ø [U |V ] ,[U, V ]ö�È÷ Âþ¥ �¤�¬ �� �¤ ýÂ�ðñ�ÂÚµ÷� Í¨�� ý���ª�� âþ¥�� ß��ã� .À�µÆû U ý���ª�� üó�Ú�:Ý�û¢üõ
[U ] =

∫
[U |V ][V ] .,�¤�¬ �� �¤ Ûõ�î üÏÂª ý�ú�ó�Ú� ,{U1, . . . , Uk} üê¢�Ê� ý�ûÂ�çµõ ¥� ý��þ�¢Âð ý�Â�

[Us|Ur, r 6= s], s = 1, . . . , k.¢�¢ ö�È÷ ö���üõ s = 1, . . . , k ,[Us] �¤�¬ �� �¤ ý���ª�� ý�ú�ó�Ú� ø,���±�����ð Â�����ð���÷���Þ��÷ ý�Â���� ý�Â��� .´��¨� ü��ê���î¤���õ ý���Ú��ó� ×��þ ���±�����ð ýÂ�����ð���÷���Þ��÷ø ¢���ªü��õ ���µ��êÂ��ð Â��Ñ��÷ ¤¢ U (0)
k ,. . . ,U (0)1 Â��þ¢���Ö��õ ¥� ý¤������µ��¡� �b ��ä���Þ��¹��õ ×��þ �À��µ���� ¤¢¥� U (1)

k ��¹÷�Â¨ ø [U2|U (1)1 , U
(0)3 , . . . , U

(0)
k ] ¥� U (1)2 ,[U1|U (0)2 , . . . , U

(0)
k ] ¥� U (1)1 Å³¨Âû �Úó� ßþ� ¤¢ .¢�ª Ûõ�î �Úó� ßþ� ¥� ¤�ÂØ� ×þ �� ¢�ªüõ ��Â¿µ¨� [Uk|U (1)1 , . . . , U

(1)
k−1]üê¢�Ê� Â�çµõ k ´¨� �¥� �¡Â� Âû ¤¢ ø ¢Â�ðüõ ¤�Âì ©¢�¡ üã�±Ï °��Â� ö�Þû ¤¢ Â�çµõ.¢�ªüõ Û¬�� (U (t)1 , . . . , U

(t)
k ) �÷�Þ÷ ,�û¤�ÂØ� �÷�ð ßþ� ¥� ¤�� t ��¹÷� ¥� Àã� .¢�ª À�ó��:À÷¤�ÂìÂ� Âþ¥ ¸þ�µ÷ ,ñÀµãõ üÎþ�Âª ´½� �î À÷¢�¢ ö�È÷ ,(1984) ßÞdð ø ßÞdð.t→ ∞ ù�ðÂû ,(U (t)1 , . . . , U

(t)
k

)
d−→ (U1, . . . , Uk) ∼ [U1, . . . , Uk] :üþ�ÂÚÞû.t→ ∞ ù�ðÂû ,U (t)

s
d−→Us ∼ [Us] ,s Âû ý�Â� �Áó ø°��Â� ´½� ,¢�ª ù¢�Ôµ¨� L1 �Â÷e ý�� �� ÝÞþÂ��¨ �Â÷e ¥� �î ü�¤�¬ ¤¢ :üþ�ÂÚÞû Ù�û�Â� ü¨À�û Ù�û� ×þ �� üãì�ø ��b�� üó�Ú� �� (U (t)1 , . . . , U

(t)
k ) ��b�� üó�Ú� ,üã�±Ï.´¨�ÂÚÞû t °Æ�Â�ð� ,À�ª��� ¢�����õ ©À���õ� ��î Uk,. . . ,U1 ¥� T Â�þÁ��ù¥�À�÷� â����� Â�û ý�Â�� :×þ¢�ð¤� ��Ìì:ù�Ú÷� ,t→ ∞1

t

t∑

l=1 T (U (l)1 , . . . , U
(l)
k )

a.s.−→E (T (U1, . . . , Uk)) .35
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ÂÑ÷ ¤¢ Us ¥� ý��÷�Þ÷ ö���ä �� ö���üõ �¤ U (t)
s f�·õ ,ï¤�� üê�î ùb¥�À÷� �� t ý�Â� ßþ�Â����,ý�ûüþ�� k ,Ý��î ¤�ÂØ� Ýû ¥� ÛÖµÆõ ¤�Ï �� ¤�� m �¤ À�þ�Âê ßþ� Âð� ñ�� .´êÂð

(U
(t)1j , . . . , U (t)

kj ), j = 1, . . . ,mÀ�þ� �́̈ ¢ ��� U (t)
sj §��̈ � Â�� À�÷����ü�õ [Us] ý�Â�� ü�ó��Ú�� ý���µ�Æ�û ¢¤ø�Â�� .À�÷��ªü�õ ��¹���µ�÷¢¤ø�Â� .´¨� Ç¿�´þ�®¤ �¹�µ÷ ,Àª�� ï¤�� üê�î ùb¥�À÷� �� m Âð� ø (1986 ,ßõ¤�Ü�¨)üóø×Ü± � ���¤ Ýµþ¤�Úó� ¥� ù¢�Ôµ¨� �� ö�þ¥ ý�ûâ��� ¥� â�¨ø ý���õ�¢ ´½� üó�Ú� ¥� ýÂµú�:´¨� Âþ¥ �¤�¬ �� (1990 ,´�Þ¨� ø À÷�ÔÜð)

[Ûs] =
1
m

m∑

j=1[Us|U (t)
rj , r 6= s] . (1)ÕþÂÏ ¥� �þ U (t)

sj §�¨� Â� ý��÷�Þ÷ ¢¤ø�Â� ×þ ÕþÂÏ ¥� ö���üõ �¤ E (h(Us)) ,���Èõ ¤�Ï ��.¢Âî ¢¤ø�Â� E (h(Us)|Ur, r 6= s) §�¨� Â� (1) ���Èõ üóø×Ü± � ���¤ �b¿Æ÷ ×þ×�þ (U (t)1j , . . . , U (t)
kj ) ü�þ��� k Â�û .À�����î Â�ê ��û Ui ¥� ü�ã����� �¤ W (U1, . . . , Uk) ñ���üµìø ,À�îüõ ¢�¹þ� [W ] Â��Â� f�±þÂÖ� ý���ª�� âþ¥�� �� W (t)

j ≡W (U
(t)1j , . . . , U (t)

kj ) ùbÀû�ÈõÀ÷���üõ �ûW (t)
j ¥� ù¢�Ôµ¨� �� [W ] ý�Â� üó�Ú� ý��µÆû ¢¤ø�Â� ×þ ø¤ ßþ� ¥� .t → ∞ �î.¢�ª Û¬��

�ÜÿÆõ üÜî ¤�µ¡�¨ 3
θ �î À�ì ßþ� �� �¤ θ ýÀã� k Âµõ�¤�� ¤�¢Â� Ûõ�ª ýÂµõ�¤�� ñÀõ ×þ ,Y ý�ûù¢�¢ ¤�¢Â� ý�Â�´±·õ ù�ð��Ø� �î À��î ���� .ÀþÂ�Ú� ÂÑ÷ ¤¢ Àª�� SkY À�÷�õ Rk ¥� ý��ä�Þ¹õ Âþ¥ �� ÕÜaãµõ�� (üþ�Þ�µ¨¤¢ × ß�È��) À�aÖõ ý��� ñÀõ .Àª�� �µª�¢ θ �� üÚµÆ� ´¨� ßØÞõ Y âþ¥��,�¤�¬




[Y |θ][θ|λ], (y, θ) ∈ S,0, (y, θ) /∈ S,üã���� ö���ä �� [θ|λ] ø [Y |θ] üÜî ¤�Ï �� .S =
{
(y, θ) : θ ∈ SkY

} ö� ¤¢ �î ¢�ªüõ ù¢�¢.À�µÆû ý�ùÀª ù¢�¢ üã��� ý�ú�¤�¬ ý�¤�¢ À�ª�� ùÀª �µêÂð ùÀþ¢�÷ �ûÀ�ì �î ü�¤�¬ ¤¢ ,θ ¥�36
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ù�ðÂû .À�ª�� θ ý�Â� À�a Öõ�÷ ü��Æ� âþ¥�� [θ|Y ] ø ü��È�� âþ¥�� [θ|λ] À��î Âê 1 ù¤��ð:ù�Ú÷� ,Àª�� SkY �b ä�Þ¹õ �� ¢øÀ½õ θ
[θ|Y ]∗ =

[θ|Y ]∫
Sk
Y
[θ|Y ]

, (Óó�ù¢�¨ ö��¥ �� θ À�a Öõ ü��Æ� âþ¥�� ,âì�ø ¤¢ .´¨� θ À�a Öõ ü��Æ� âþ¥�� [θ|Y ]∗ ö� ¤¢ �î.´¨� ùÀª ùÀ�ó�õÂ÷ °¨��õ ¥ÂÏ �� �î ´¨� À�a Öõ�÷ ü��Æ� âþ¥�� ö�Þû
[Y ]∗ =

∫
Sk
Y
[θ|Y ]

∫
Sk [θ]

[Y ] , (�.´¨� Y À�a Öõ ý���ª�� âþ¥�� [Y ]∗ ö� ¤¢ �î¤¢ θi ýø¤ Â� üþ�ûÀ�ì �¤�¬ �� �î ÀþÂ�Ú� ÂÑ÷ ¤¢ SkY ¥� üãÎÖõ �¤ Ski (θj , j 6= i) ñ����÷ Y �� üÚµÆ� À÷���üõ �î ¢�ªüõ ÓþÂã� ,j 6= i , θj ùbÀª ß��ã� Âþ¢�Öõ �ä�Þ¹õ ×þf�ä�÷ ø R1 ¥� ý��ä�Þ¹õ Âþ¥ Ski (θj , j 6= i) ,À�µÆû Âó�Ø¨� �û�Ôóa�bõ �î üµó�� ¤¢ .Àª�� �µª�¢�î ¢�ªüõ �¹�µ÷ ,1.2 ùb¤��ð (Óó�) ´ÞÆì ¥� f�Þ�ÖµÆõ .´¨� �ûù¥�� ¥� �þ�¢Âð ×þ �þ ù¥�� ×þ:¥� ´¨� �¤�±ä θi Ûõ�î ü��Æ� üÏÂª âþ¥��
[θi|Y , λ, θj , j 6= i] ∝ [Y |θ][θ|λ], θi ∈ Ski (θj , j 6= i) , (2)¯��Âõ âÎÖõ ø Ý�û¢ ö�È÷ Fi �� �¤ ö� ø Àª�� Ýû�Âê θi Ûõ�î üÏÂª âþ¥�� â��� À��î Âê

(0,1) ´¡���Øþ âþ¥�� ý�¤�¢ ,U üê¢�Ê� Â�çµõ �î ü�¤�¬ ¤¢ .Àª�� [a, b] �¤�¬ �� ý�ù¥��,Àª��
θi = F−1

i [Fi(a) + U(Fi(b)− Fi(a))] ,À�ó�� üê¢�Ê� ý��÷�Þ÷ ö���üõ ù��ª ßþ� �� ø ´¨� À�aÖõ Ûõ�î üÏÂª âþ¥�� ¥� Àõ�Â� ×þ,´¨� ∪r
l=1[al, bl] �¤�¬ �� Ýû ¥� ��¹õ ý�ûù¥�� ¥� ý��þ�¢Âð ,âÎÖõ �î üµó�� ý�Â� .¢Âî,ñ�Þµ�� �� ,´ó�� ßþ� ¤¢ .¢�¢ ÍÆ� ö���üõ üð¢�¨ �� �¤ ©ø¤ ßþ�

[

r∑

l=1(Fi(bl)− Fi(al))]
−1[Fi(bj)− Fi(aj)] ,,�¤�¬ �� [aj , bj ] ù¥�� ¥� �¤ θi Å³¨ ø Ý��îüõ ��¿µ÷� �¤ J = j

θi = F−1
i [Fi(aj) + U(Fi(bj)− Fi(aj))] ,37
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢.Ý��îüõ À�ó��×þ �b ±¨�½õ ¤¢ �î Ý��îüõ ù¤�ª� �±�ð Â�ð�÷�Þ÷ ýÂ�ð¤�î �� ¥� ÂÚþ¢ ý��±�� �� ��¹÷�Â¨Âê ��Üãõ ßþ� ¥� Ç�� �î ,λ Âµõ�¤��Â�� ý�Â� ö� ¤¢ �î ¢�ªüõ Âû�Ò ü±��Âõ �ÜÆÜ¨ ñÀõÂ��ç� ,ùÀª ù¢�¢ (2) ¤¢ �î θi Ûõ�î üÏÂª âþ¥�� .¢�ªüõ �µêÂð ÂÑ÷ ¤¢ [λ] ß�È�� ,Ýþ¢Âî,�¤�¬ �� ø ¢¤�À÷ üÚµÆ� Y �� λ Ûõ�î üÏÂª âþ¥�� �õa� À�îüÞ÷
[λ|Y , θ] ∝ [θ|λ][λ]c(λ) , (3)�¤��¬ ý�¤�¢ c(λ) À�ª��±�÷ Y ��� À��a�Ö�õ θ Â�ð� .c(λ) = (

∫
S [Y |θ][θ|λ])−1 ö� ¤¢ ��î ´�¨�.´¨� (∫Sk [θ|λ])−1 Â�ù¢�¨ùÄþø ý�úó�·õ :�úóÀõ 4�î Ýþ¥�¢Â�üõ ÓÜµ¿õ ñ�·õ ø¢ ý�Â� �±�ð Â�ð�÷�Þ÷ ¼þÂ¬ ý�ú�¤�¬ �b ��¤� �� Ç¿� ßþ� ¤¢ü�ð¢��̈ ö¢�¢ ö��È�÷ ý�Â�� ¶�½�� ß�þ� . �́êÂ�ð ¤�Â�ì ¶�½�� ¢¤��õ ��ú�÷� ü�Ü�î ¤��µ�¡��̈ 3 Ç�¿�� ¤¢¤¢ ´�̈ � À��a�Ö�õ Â�µ�õ�¤��� �b �����õ¥ ¤¢ ý����� ���±�̈ ��½�õ Û�Ø�È�õ Û�� ¤¢ ��±���ð Â���ð��÷��Þ�÷ ¤ø�´�Ô�Ú�ª.Àª�� ùÀª ü��ÂÏ °¨��õ ¤�Ï �� �î ü�¤�¬ý��ÜÞ�À�� âþ¥�� ¤¢ °�Âõ ý�ûÂµõ�¤�� 1�4�î üµìø �¤ üû��µõ �b ãõ�� ý�ûÂµõ�¤�� ý��� ¢¤ø�Â� �b ÜÿÆõ ,(1985) ö�¤�ØÞû ø ×Æ÷�¤À̈

pk, . . ., p1 ý�úó�Þµ�� �� �¤ {b1, . . . , bk} üû��µõ �b ä�Þ¹õ Âþ¢�Öõ ¥� üØþ X üê¢�Ê� Â�çµõ
bj ��î ´�¨� ¤���÷��¡ À�õ�¤¢ ,ñÀ�õ ß�þ� «��¡ ¢Â��¤��î ×�þ .À�÷¢�¢ ¤�Â�ì ü�¨¤Â�� ¢¤��õ ¢Â���ðü�õ.Àª�� (�÷�È÷) �� j �bÖ±Ï ý�Â� Àõ�¤¢ ü÷��õ ¤�ÀÖõ ÂÚ÷��� À÷���üõ�ûpj ,j Çþ��ê� �� �î Ýþ¤�¢ ¤�Ñµ÷� .À÷�ùÀª ÝÑ�õ üÈþ��ê� °��Â� �� �û�Ö±Ï �î À��î Âê¤¢ .´¨� ��Üãõ�÷ t f�ä�÷ .À�ª�� üÈû�î Å³¨ ø üÈþ��ê� ,(1 ≤ t ≤ k) t f�·õ ,ý��Ö±Ï ��, k∑
j=1 bjpj ü�ãþ ,üû��µõ �b ãõ�� ß�Ú÷��õ À÷���üõ ü��Àµ�� �b ì�ä ¢¤�õ ´�aÞa î ,üµó�� ß���ý��� ñÀõ ×þ .¢�¢ ¤�Âì ÂÑ÷ ¢¤�õ �¤ p = (p1, . . . , pk)′ ¥� üã��� Âû ö���üõ �î À��Âû Àª��,¢��ª Ó�þÂ�ã�� �� j �b �Ö�±�Ï ��À�û��È�õ ¢�À�ã�� Yj ��î �́̈ � �¤��¬ ß�þ� ��� Û����Æ�õ ��÷��ð ß�þ� ý�Â��38
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢:´¨� ý��ÜÞ� À�� âþ¥�� ý�¤�¢ p ¯Âª �� Y �¤�¬ ßþ� ¤¢ . k∑
j=1 Yj = n

[Y |p] =Mu(n; p1, . . . , pk) . (4)��� �¤ ß���È���� p ý�Â�� ,t ö¢��� ���Ü�ã�õ ¯Â�ª ��� ,(1985) ö�¤��Ø�Þ�û ø ×�Æ�÷�¤À�̈ ¥� ýøÂ���� ���,�¤�¬
c(β1, . . . , βk; t) k∏

j=1pβj−1
j , p ∈ Sk, (5),ö� ¤¢ �î Ý��îüõ ¤��µ¡�

Sk = {(p1, . . . , pk) : p1 ≤ p2 ≤ . . . ≤ pt ≥ pt+1 ≥ . . . ≥ pk, 0 ≤ pj ≤ 1, k∑

j=1 pj = 1}.´¨� ùÀ�ó�õÂ÷ ´��� c(β1, . . . , βk; t) ø,[pi|Y , t, pj, j 6= i] ü�ãþ ,�ûpi Ûõ�î üÏÂª âþ¥�� ,�±�ð Â�ð�÷�Þ÷ ýÂ�ð¤�î �� ¤�Ñ�õ ��×þ ßþ� �î ´¨� ¼®�ø .Ýþ¤�¢ ¥��÷ �¤ (�û pi �b �Ö� ¥� üã��� ö���ä �� pk) ,i = 1, . . . , k − 1,t Í¨�� ùÀª É¿Èõ À�ì Õ±Ï Â� �î ´¨� [0,1−
k−1∑

j=1,j 6=i pj ] ùb¥�� �� ùÀ�¨��Öõ ý�µ� âþ¥��.´¨� ùÀª À�aÖõ °¨��õ ¤�Ï ��,�¤�¬ �� �µÆÆð ü��È�� ö� ý�Â� .´¨� ��Üãõ�÷ t À��î Âê ñ��
Pr(t = j) = πj , j = 1, . . . , k,�� �±�ð Â�ð�÷�Þ÷ ßþ�Â���� .´¨� ùÀ�û�±� âþ¥�� ×þ [t|Y ,p] �î À��î ��a �� .ÝþÂ�ðüõ ÂÑ÷ ¤¢ñ�Öµ÷� �î ´¨� ßþ� ö� üþ�ÂÚÞû ý�Â� ¯Âª ×þ �Âþ¥ ,¢�ª �µêÂð ¤�î �� À÷���üÞ÷ Ý�ÖµÆõ ¤�Ï�¤ t ý���ª�� ß�Æ� ö���üõ �÷�µ¿±ª�¡ .Àª�� ßØÞõ ö� ÂÚþ¢ ¤�ÀÖõ Âû �� t ¤�ÀÖõ ×þ ¥�:´¨� Âþ¥ �¤�¬ ý�¤�¢ ø ¢Âî ß��ã� f�Þ�ÖµÆõ

Pr(t = j|y) = c(β1, . . . , βk; j)πj/c(β1 + y1, . . . , βk + yk; j)
k∑
i=1 c(β1, . . . , βk; i)πi/c(β1 + y1, . . . , βk + yk; i)

, (6)2k ¢�Àã� ö���üõ ,Ýúõ ¯�Ö÷ ýÂ�ð�÷�Þ÷ ©ø¤ �� üþ�ó¤�î ´÷�õ ýÂ�ðñ�ÂÚµ÷� ¥� ù¢�Ôµ¨� ��§�¨� Â� �¤ �ûpi ý���ª�� ß�Æ� ßþ�Â���� .¢Âî ß��ã� �¤ ,À÷�ªüõ Âû�Ò (6) ¤¢ �î ´��� ¤�ÀÖõ39
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pi 0*03 0*07 0*10 0*25 0*30 0*12 0*08 0*05
yi 1 4 1 12 13 4 4 1ùÀª À�ó�� ý�ûù¢�¢ ø ý��ÜÞ� À�� �bãõ�� :1 ñ øÀ�

t 1 2 3 4 5 6 7 8
Pr(t|y) 0*000 0*000 0*001 0*353 0*635 0*010 0*001 0*000

t ý���ª�� ß�Æ� âþ¥�� :2 ñ øÀ� ,�Î��¤
[pi|Y ] =

k∑

t=1[pi|Y , t][t|Y ], i = 1, . . . , k − 1 , (7)
[pi|Y , t] ¥� Å³¨ ø ù¢Âî ��¿µ÷� [t|Y ] Õ±Ï Â� �¤ t üê¢�Ê� ¤�Ï �� �Àµ�� .¢Âî ¢¤ø�Â� ö���üõý��ÜÞ�À�� ñÀõ ×þ ,1 ñøÀ� ,¶½� ¢¤�õ �b ÜÿÆõ ¥� üó�·õ ö���ä �� .¢�ªüõ ýÂ�ð�÷�Þ÷.Àû¢üõ ö�È÷ �¤ ñÀõ ßþ� ¥� ùÀª ��Â¿µ¨� üþ��40 üê¢�Ê� �b ÷�Þ÷ ¸þ�µ÷ ø �÷�¡ k = 8 ��
t ø ��û pi ü�óø À���µ�Æ�û ü�È�û��î ö� ¥� À�ã�� ø ü�È�þ���ê� i = 1, . . . , t ý�Â�� pi ��î À�����î Â�êÂÑ÷ ¤¢ , i = 1, . . . ,8 , αi = 1 ,�µê�þÝ�Þã� ´¡���Øþ �b ÜØþÂþ¢ �¤ ß�È�� .À�µÆû ��Üãõ�÷×Þî �� �¤ ,t = 1, . . . ,8 ý�Â� c(1+ y1, . . . ,1+ y8; t) ø c(1, . . . ,1; t) ý�úµ��� ø �µêÂðýÂ�ð¤�î �� �� ø ¢�ªüõ ��Æ� Ýúõ ¯�Ö÷ ýÂ�ð�÷�Þ÷ ©ø¤ �� ø üþ�ó¤�î ´÷�õ ýÂ�ðñ�ÂÚµ÷�À�����î ���a ��� . �́̈ � ùÀ�ª ù¢¤ø� 2 ñøÀ�� ¤¢ ��î À�þ�ü�õ �́̈ ¢ ��� [t|Y ] ý�����ª��� ß���Æ�� ,(6),(´¿�) ´¡���Øþ ß�È�� ×þ ø �÷�¡ 8 ý�¤�¢ ñøÀ� ×þ ¥� ùÀû�Èõ 40 ÍÖê ¢��ø �� �î.´¨� ù¢�¢ ¤�Âì 5 ø 4 ¯�Ö÷ ýø¤ Â� �¤ ¢�¡ �Â� ��Þ� f�±þÂÖ� [t|Y ]

[pi|Y ] ¥� ß�µ�êÂ�ð ��÷��Þ�÷ ý�Â�� , �́̈ � ùÀ�õ� �́̈ ¢ ��� ß�þ� ¥� Ç���� [t|Y ] ��Ø���þ� ��� ���a ��� ���ýÂ�ð�÷�Þ÷ [pi|Y , t] ¥� pi Å³¨ ø ù¢Âî ��¿µ÷� [t|Y ] Õ±Ï Â� �¤ t �Àµ�� �î ¢�ªüõ ¢�ú�È��,[pi|Y , t] Â�û ý�Â�� ü�ó��Ú�� ý���µ�Æ�û ¢¤ø�Â�� ö¢¤ø� ´�¨¢ ��� ¤¢��ì ýÂ�Ñ�÷ ù��ðÀ�þ¢¥� .¢��ªü±�îÂ� �î ¢�ªüõ Û¬�� üó�Ú� ¥� ý¢¤ø�Â� (7) §�¨� Â� �¹�µ÷ ¤¢ ø Ý�µÆû ,t = 1, . . . , k×þ Å³¨ ø ùÀª ��¿µ÷� üê¢�Ê� ¤�Ï �� [t|Y ] Õ±Ï Â� t f�êÂ¬ ÛÞä ¤¢ .´¨�ú÷� ¥� üû��µõ,ýÂ�ð�÷�Þ÷¥�� ùb��ª ßþ� .¢Â�ðüõ ��¹÷� ,j = 1, . . . ,m ,ptij ¥� ö� �� Â��Â� Å÷�ª �� ��¿µ÷�À�þ�Âê ßþ� ¤�ÂØ� �� .´¨� ùÀª âþ¥�� [pi|Y ] Õ±Ï Â� f�±þÂÖ� �î Àû¢üõ �¹�µ÷ �¤ ý�ùÀû�Èõ�¤ [pi|Y ] üó�Ú� ý��µÆû ¢¤ø�Â� Ý�÷���üõ (3 ñøÀ� ¢�¹þ� ý�Â� ¤�� 1000) ¢�þ¥ ¢�Àã� ��.Ý��î �±¨�½õ40
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ñ��Þ�µ��� ý�Â�� ý�����ª��� ß���Æ�� ý��ú�ã�þ¥��� ,°��Â�õ ý��ûÂ�µ�õ�¤��� ��� ý���Ü�Þ��À���� ñÀ�õ :1 Û �Ø�ªùÀª ��¿µ÷� ý�û�÷�¡
i 1 2 3 4 5 6 7 8Àõ 0*019 0*061 0*082 0*246 0*289 0*096 0*063 0*019

pi ý���ª�� ß�Æ� Àõ :3 ñ øÀ�ý�Â� üó�Ú� ý��µÆû ý�û¢¤ø�Â� ,Ç¿�Âþ¥ ßþ� ý�Àµ�� ¤¢ ùÀª ö��� éÀû �� ��a �� ��ý�ûÀ�ì ùbÀ��î ÅØã�õ �ú��Æ� ßþ� �î À��î ��a �� .À÷�ùÀª Ý¨¤ 1ÛØª ¤¢ p7 ø p5 , p3 , p1ý�ûÀõ Ûõ�î �b ä�Þ¹õ .À�µÆû ö�ªÂÒ��µõ üãì�ø Âþ¢�Öõ �� ×þ¢�÷ ý�ûÀõ ý�¤�¢ ø °��Â�.´¨� ùÀª ù¢¤ø� 3 ñøÀ� ¤¢ ü��Æ�üÎa ¡ ñÀõ ¤¢ °�Âõ ý�ûÂµõ�¤�� 2�4ùb�a �Ö�ó��� ö���� ,ù¢��¨ ��êÂ�Ïø¢ �Â�Ï ×�þ Û���Ü�½�� ß�µ�êÂ�ð Â�Ñ�÷ ¤¢ ��� Ý�þ ¤�¢ À�Ê�ì Ç�¿�� ß�þ� ¤¢�� .Ý�û¢ ö�È÷ �¤ üÜî ñ�õÂ÷ üÎa ¡ ý�úóÀõ ¤¢ À�aÖõ ý�ûÂµõ�¤�� ý��� Û�Ü½� ¤¢ �±�ð Â�ð�÷�Þ÷ùÀª ���¤� ,(1991) ´�Þ¨� ø À÷�ÔÜð Í¨�� ,üÎa ¡ ¤�µ¡�¨ öøÀ� ñ�õÂ÷ ý�ú��Ú÷��õ ýÂ�ð¤�îö�¤�ØÞû ø ß�ó¤�î Í¨�� Â��ç� �b ÎÖ÷ ü÷��¨Âð¤ ñÀõ ×þ ¤¢ °�Âõ ý�ú±�ª ýÂ�ð¤�î �� ø.¢�� Àû��¡ ¼®�ø Û��Æõ ÂÚþ¢ �� ©ÂµÆð ,Ûþ£ ÍÆ� �� .´¨� ùÀª ù¢�¢ ,(1992),�¤�¬ �� �¤ ñÀõ
Yij = αi + βj + ǫij , i = 1, . . . , I, j = 1, . . . , J, (8)41
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/
i0*570 �1*531 3*797 1*902 0*982 1�3*413 �3*629 1*287 1*356 �1*417 2�2*082 0*834 0*814 4*713 �1*601 3�2*744 �9*051 �4*768 �4*541 �4*912 4�êÂÏ ø¢ �ÂÏ ý�ûù¢�¢ :4 ñ øÀ�ß�È�� Ç÷�¢ ø À�µÆû N(0, σ2) âþ¥�� ý�¤�¢ ø Ýû ¥� ÛÖµÆõ �û ǫij ö� ¤¢ �î ÀþÂ�Ú� ÂÑ÷ ¤¢��Üãõ�÷ ¼Î¨ �� �û βj ø üÈû�î �û αi �î ´¨� ßþ� üÎa ¡ ý�ûÂµõ�¤�� ´þ¢øÀ½õ ¢¤�õ ¤¢À�û¢ü�õ ö��È�÷ �¤ y ý��ûù¢�¢ ¥� ý���ä��Þ�¹�õ 4 ñøÀ�� .À���µ�Æ�û ü�È�û��î Å�³�̈ ø ü�È�þ���ê� t, β2 = 0 , β1 = −1 , α4 = −2 , α3 = 0 , α2 = 1 , α1 = 2 ��� (8) ñÀ�õ Õ�±�ÏÂ�� ��î�û�÷�¡ À�õ� ,ö�µ¨ Âû ý�Â� �Áó .À÷�ùÀª À�ó�� σ2 = 3 ø β5 = −2 , β4 = −1 , β3 = 2å�Üª f�µ±Æ÷ �ûù¢�¢ .´¨� üÈû�î Å³¨ ø üÈþ��ê� Í¨ø �÷�¡ �� À�õ� ÂÎ¨ Âû ý�Â� ø üÈû�î1) ý¢�ä �øa¢ ý�ú÷��� ßþÂµÞî ©ø¤ �� Û�Ü½� �¹�µ÷ .À�µÆû �ûÀ�õ� ßþ� �� Âþ�çõ °Üè� ø,´¨� ùÀ��î ù�ÂÞð í��µÈ�ø ¤�Ï �� ,ü±��Â� ý�ûÀ�ì ßµêÂð ùÀþ¢�÷ �� (OLS

α̂1 = 1*064, α̂2 = �1*163, α̂3 = 0*536, α̂4 = �5*203,
β̂1 = �1*737, β̂2 = 0*758, β̂3 = 0*283, β̂4 = �3*344, β̂5 = �1*917,

σ̂2 = 3*59 ,°Üè� ø À��îüÞ÷ ëÀ¬ �ûÀ�ì ¤¢ �î ¢�ªüõ βj ø αi ý�Â� üþ�û¢¤ø�Â� �� Â¹�õ Û�Ü½� ßþ�À�aÖõ �øa¢ ý�ú÷��� ßþÂµÞî Û� ù�¤ ,Âµú� ×�¨�î ©ø¤ ×þ .À�µÆû üãì�ø Âþ¢�Öõ ¥� ¤ø¢��� �́ó��� ß�þ� ¤¢ ��±���ð Â���ð��÷��Þ�÷ ¥� ù¢��Ô�µ�̈ � §��̈ � Â�� ý����� Û���Ü�½�� . �́̈ � (�����Þ�û ö����̈ Â�ð¤)�¤ öø¤�ø ý�õ�ð ø βjø αi ý�Â� �¤ �ø¢�õ ñ�õÂ÷ ß�È�� ,üð¢�¨ ý�Â� .¢�ªüõ ��¹÷� ü÷�¨�âþ¥�� ý�¤�¢ ø Ýû ¥� ÛÖµÆõ �û αi ,�ûÀ�ì ¥� üª��ÝÈ� �� ü�ãþ .ÝþÂ�ðüõ ÂÑ÷ ¤¢ σ2 ý�Â�ý�Â�) .À�µÆû N(0, σ2β) íÂµÈõ âþ¥�� ý�¤�¢ ø Ýû ¥� ÛÖµÆõ �û βj ø N(0, σ2α) íÂµÈõ��û βjø ��û αi ��îÂ�õ ��Ø���þ� ü���ã�þ ���¿�µ�÷� ß�þ� ø Ý���û¢ü�õ ¤�Â�ì Â�Ô�¬ �¤ ��ú�����È���� ��îÂ�õ ü�µ���¤ö¢�¢ ¤�Âì �� .´¨� IG(a, b) âþ¥�� ý�¤�¢ ø �ûβjø �ûαi ¥� ÛÖµÆõ σ2 (.´¨� ÂÔ¬ ¤¢ f�±þÂÖ�
1Ordinary Least Squares 42
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ý���ª�� ý�úãþ¥�� .Ýþ¥�¨üõ Â�Ýú±õ �¤ �ú��È�� ßþ� ,b = 1 ø a = 0 ,σ2β = 5 ,σ2α = 5:¥� À��¤�±ä ,ñÀõ ¤¢ ü±��Â� ý�ûÀ�ì ö¢Âî ¢¤�ø ø b ,a ,σ2β ,σ2α üÜî �¤�¬ ¥� ù¢�Ôµ¨� �� Ûõ�î
[αi|Y ,β, σ2, αr; r 6= i] = N

(5σ2α(ȳi0 − β0)5σ2α + σ2 ,
σ2ασ25σ2α + σ2) , i = 1,2,3,4,ø ȳi0 = 15 5∑

j=1 yij ,α5 ≡ ∞ ,α0 ≡ −∞ ,´���̈ � À����a���Ö���õ (αi−1, αi+1) ùb¥����� ����� ����î,β0 = 15 5∑
j=1 βj

[βj |Y ,α, σ2, βs; s 6= j] = N

(4σ2β(ȳ0j − α0)4σ2β + σ2 ,
σ2βσ24σ2β + σ2) , j = 1,2,3,4,5,ý�Â�� ø (βj+1, βj−1) ùb¥��� ��� j = 4,5 ý�Â�� ,(βj−1, βj+1) ùb¥��� ��� j = 1,2 ý�Â�� ��î,ȳ0j = 14 4∑

i=1 yij ,β6 ≡ ∞ ,β0 ≡ −∞ ,´�¨� À��a�Ö�õ [max(β2, β4),∞) ùb¥��� ��� j = 3,ùÂ¡��� ø α0 = 14 4∑
i=1αi

[σ2|Y ,α,β] = IG
(
a+ 10, b+ 12∑

i

∑

j

(yij − αi − βj)
2).�±�ð Â�ð�÷�Þ÷ ý�Â�� ü�øÂ¡ ö���ä �� �¤ �û αi ý�Â� ý���ª�� ü��Æ� ý�úãþ¥�� 2ÛØª�û βj ý�Â� ß�Æ� ¤�¢�Þ÷ .´¨� ¢�úÈõ f�õ�î ü±��Â� ý�ûÀ�ì ¥� �ú÷� ö¢�� Â��bµõ .Àû¢üõ ö�È÷:¥� À��¤�±ä ý���ª�� ü��Æ� ý�ûÀõ .¢Âî Ý�¨Â� ö���üõ ���Èõ ¤�Ï �� �¤ σ2 ø

α∗1 = 1*480, α∗2 = 0*197, α∗3 = �0*507, α∗4 = �3*684,
β∗1 = �1*039, β∗2 = 0*635, β∗3 = 1*261, β∗4 = �1*149, β∗5 = �1*790,

σ∗2 = 3*975,ý�û¢¤ø�Â� �� ´±Æ÷ üãì�ø Âþ¢�Öõ �� ÂµØþ¢�÷ üÜî ¤�Ï �� ø À��îüõ ëÀ¬ �úµþ¢øÀ½õ ¤¢ �î.À�µÆû OLS43
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ß�óøa� ��Â�� ý�Â� ý���ª�� ß�Æ� ý�úãþ¥�� ,°�Âõ ý�ûÂµõ�¤�� �� �êÂÏ ø¢ �ÂÏ :2 Û Øª.Ûõ�äýÂ�ð�¹�µ÷ 5�÷�Ú� �î ´¨� ù¢�� °ÜÎõ ßþ� ö¢�¢ ö�È÷ ø À�aÖõ ý��� ¯�±�µ¨� Ó�¬�� ø üêÂãõ �õ éÀûø üð¢�¨ �� À�Öõ ý�ûÂµõ�¤�� Û��Æõ ¥� üã�¨ø ö�À�õ ý��� Û�Ü½� ¤¢ �±�ð Â�ð�÷�Þ÷ ¥� ù¢�Ôµ¨�Â���è °�Ü�è� ,ý¢À�ä ý��ú�þÂ���ðñ�Â�Ú�µ�÷� ¥� ©ø¤ ß�þ� .¢Â���ð ���¹�÷� À�÷����ü�õ �́̈ �¤ Â�̈ �¤��¬ ���ùÀ�»�� ý�ûÀ�ì Í¨�� �î À�îüõ ýÂ�ð�Ü� ��� ý�ûÀã� �� ý�û�ä�Þ¹õ ýø¤ Â� ,ßØÞõ×� üÏÂª Ûõ�î ý�úãþ¥�� ¥� ýÂ�ð�÷�Þ÷ �� ¥��÷ �ú�� ©ø¤ ßþ� ��¹÷� ý�Â� .À÷�ªüõ ÓþÂã�ö�È÷ ñ�·õ ø¢ ¤¢ ß��»Þû .À÷�ùÀª R1 ¥� ù¢�¨ �bä�Þ¹õ Âþ¥ ×þ �� ¢øÀ½õ �î Ýþ¤�¢ ùÂ�çµõ¤¢ ,¢���õ �ûÀ�ì �î ü�¤�¬ ¤¢ ¢�ª Â�ý�ì ý¢�þ¥ ¤�ÀÖõ �� ö���üõ ¯�±�µ¨� �÷�Ú� �î Ýþ¢�¢.À÷�ª ¢¤�ø �ÜÿÆõ ýÀ��ñÀõ
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