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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢
LPL ý�û�Ü¬�ê ¥� ù¢�Ôµ¨� �� ñ�õÂ÷ âþ¥�� ý�Â� ý��� ý�÷�Þ÷ Ý¹� ß��ã�ü÷�¤��� ß�Æ� ,üÔ¹÷ ÅðÂ÷�î�õ À��ø ,üõ�¨� ¢�¥� ù�ÚÈ÷�¢�þÂ±� ù�ÚÈ÷�¢ ,¤�õ� ùøÂð.´¨� θ ��Üãõ�÷ Âµõ�¤�� ¢¤�õ ¤¢ üÞ�ÞÊ� Á¡� �þ ¯�±�µ¨� ��¹÷� ,�÷�Þ÷ Ý¹� ¢¤ø�Â� ¥� éÀûý�Â�� ü�Ü���Æ�÷��µ�� ,ö� ¢¤��õ ¤¢ ùÀ�ª ��µ�¡��¨ ý��ûÝ���Þ�Ê�� ø Â�µ�õ�¤��� ��� ¯���Â�õ ��û¯��±���µ�¨� á��÷Ý¹� ß��ã� ý�û©ø¤ âì�ø ¤¢ .´¨� �ì�ä ¢¤�õ ý�ûÝµÆ�¨ �� Í±�Âõ Àã� �õ ý�ûÀõ�È����þ É�¿�È�õ éÀ�û ö¢Â�î ß���ã�õ ��� �¤ ��÷��Þ�÷ Ý�¹�� ��î À�û¢ü�õ �¤ ù¥���� ß�þ� Õ�Ö�½�õ ��� ��÷��Þ�÷.¢¤ø� ´¨¢ �� «�¡ ü�û£ â��� ×þ ý¥�¨ ÝõÂµÆî�Å³¨ ,ù¢�Þ÷ ÓþÂã� �¤ (LPL) ß�Æ� ö�þ¥ ßþÂµÞî �� ÛÞ½��p ý�û�Ü¬�ê �Àµ�� �ó�Öõ ßþ� ¤¢�÷�Þ÷ ýù¥�À÷� ý�±¨�½õ ý�Â� Àõ�Â� ßþÂ�À� ø üþ�ÂÚÞû Í¨�µõ ,ñ�Ï Í¨�µõ ©ø¤ �¨ ¥�.Ýþ¥�¢Â�üõ ñ�õÂ÷ ß�È�� âþ¥�� �� ñ�õÂ÷ âþ¥�� ¤¢ θ Âµõ�¤�� ý�Â�ý��û�������÷ ,��Î�¡ â��Â�õ ö��þ¥ â����� ,��÷��Þ�÷ Ý�¹�� ß�����ã�� ,ý����� ¯��±���µ�̈ � :ýÀ���Ü�î ý��ûù��ø.LPL�õÀÖõ 1,×�¨�î ¤�õ� ¤¢ .´¨� ý��Ü¬�ê ¢¤ø�Â� ¥� ù¢�Ôµ¨� �÷�Þ÷ Ý¹� ß��ã� ý�û©ø¤ ¥� üØþ�÷�Þ÷ ýù¥�À÷� ý�Â� üþ�ûñ�õÂê ℄10[ ö�¤�ØÞû ø �ÈÞó ø ℄11[ üÆ³�ó ,℄6[ ¤�ø�ð�ø ¤ ø �¨¢.À÷�ù¢¤ø� ´¨¢ �� l ñ�Ï ø À¬¤¢ 100p ö���ÞÏ� ý�Ü¬�ê ¥� ù¢�Ôµ¨� �� ñ�õÂ÷ âþ¥�� ý�Â�¢¤�õ ýÀã� ý�ûÇþ�õ¥� ý�Â� �÷�Þ÷ Ý¹� ß��ã� ý�Â� °Üè� ×�¨�î ö���ÞÏ� ý�û�Ü¬�êñ��Ï ��Ø���þ� Â�ê ��� ø p ö������Þ�Ï� ¼�Î�¨ ö¢Â�î É�¿�È�õ ��� Õ�Ö�½�õ .À�÷Â���ðü�õ ¤�Â�ì ù¢��Ô�µ�¨��¤ °¨��õ ý�÷�Þ÷ ýù¥�À÷� ø ù¢Âî Û� n °Æ�Â� �¤ �ó¢�ãõ ,Àª�� l Â��Â� ö���ÞÏ� ý�Ü¬�êÂÑ÷ ¢¤�õ âþ¥�� ¥� À¬¤¢ p íÀ�� q ö� ¤¢ �î ,¢¤ø�üõ ´¨¢ �� n = (2qσl )2 �¤�¬ ��¥� �î ý��ÜÿÆõ .¢�ªüõ ù¢�Ôµ¨� ö� ¢¤ø�Â� ¥� ø ù¢�� ��Üãõ�÷ Å÷�þ¤�ø f��Þãõ ÛÞä ¤¢ .´¨�:�î ´¨� ßþ� ´¨� ¤�Øª� ùÀõ� ´¨¢ �� ý�÷�Þ÷ Ý¹�;¢�ªüõ ÂµÈ�� ��÷ �÷�Þ÷ Ý¹� ,À��þ Çþ��ê� p ö���ÞÏ� ¼Î¨ ��Âû .1533
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ý�ûÅ÷�þ¤�ø ùÂ¡��� ø ¢�ªüõ Âµð¤�� �÷�Þ÷ ýù¥�À÷� ,¢�ª ÂµØ��î �Ü¬�ê ñ�Ï �� Âû .2.À÷�ªüõ ýÂµð¤�� ý�÷�Þ÷ Ý¹� ��Â¹�õ Âµð¤��℄2[ í�î¢� .´¨� ùÀª ¢�ú�È�� üÔÜµ¿õ ý�û©ø¤ ý��� ý�÷�Þ÷ Ý¹� ¢¤ø�Â� ý�Â� f�Â�¡�ý��Ü¬�ê ¢¤ø�Â� �¤ ý��� ©ÂÚ÷ ßþ� 1992 ñ�¨ ¤¢ ℄12[ ö�îÂ� ø ��ð ��ê ø 1988 ñ�¨ ¤¢ø ��ûß���Ú�÷����õ §��¨� Â�� ��û��Ü�¬��ê ��þ ß���Æ�� ý��ûü�ó��Ú�� ý�Â�� ñ��õÂ�÷ ý��û°�þÂ�Ö�� §��¨� Â��.À÷�ù¢Â� ¤�î �� ß�Æ� ý�ûÅ÷�þ¤�øßþ� ¤¢ .´¨� 1LPL ý�û�Ü¬�ê §�¨� Â� ý��� ý�÷�Þ÷ Ý¹� ¢¤ø�Â� �ó�Öõ ßþ� ¥� éÀûñ�Ï Í¨�µõ ©ø¤ �¨ ×Þî �� ö�þ¥ â��� ¥� ù¢�Ôµ¨� ø Ý�ÞÊ� ý�þÂÑ÷ ö¢Â� ¤�î �� �� �ó�Öõý�Â� �¤ ���ú� ý�÷�Þ÷ Ý¹� ,4(WOC) Àõ�Â� ßþÂ�À� ø 3(ACC) Çª�� Í¨�µõ ,2(ALC)1995 ñ�¨ ¤¢ ℄9[ ,℄8[,℄7[ ö�¤�ØÞûø é¥�� .Ýþ¤ø�üõ ´¨¢ �� ñ�õÂ÷ âþ¥�� ¤¢ θ Âµõ�¤��Âµõ�¤�� ý�Â� ý��� �÷�Þ÷ ýù¥�À÷� ß��ã� ý�Â� 5(HPD) ý�û�Ü¬�ê §�¨�Â� �¤ ©ø¤ �¨ ßþ�ø ñ�õÂ÷ ß�Ú÷��õ ¢¤ø�Â� ø ý��ÜÞ�ø¢ ý�û´±Æ÷ Û®�Ô� ý�Â� 1997 ñ�¨ ¤¢ ø ý��ÜÞ� ø¢¥� ù¢�Ôµ¨� ,À÷�ù¢�Þ÷ ü¨¤Â� ß�Ôó�õ �î üþ�¹÷� �� ø À÷�ù¢Â� ¤�î �� ñ�õÂ÷ ý�ûß�Ú÷��õ Û®�Ô�ùÀÈ÷ ��¹÷� ö��î�� LPL ý�û�Ü¬�ê §�¨�Â� ý��� ý�÷�Þ÷ Ý¹� ßµê�þ ý�Â� ©ø¤ �¨ ßþ�.´¨�
ñ�õÂ÷ âþ¥�� ý�Â� LPL ý�û�Ü¬�ê 2,Àª�� N(θ, σ2) ñ�õÂ÷ âþ¥�� ¥� n Ý¹� �� üê¢�Ê� ý�÷�Þ÷ X = (X1, . . . , Xn) À��î Âê´¨� N(µ, τ2) ñ�õÂ÷ âþ¥�� ¥� üê¢�Ê� Â�çµõ θ �î À��î Âê ß��»Þû .´¨� ��Üãõ σ2 �î,Àª�� �û xi ¥� üþ�� n ý�÷�Þ÷ ßþ� ß�Ú÷��õ x̄ = 1

n

∑n
i=1 xi Âð� .À�µÆû ��Üãõ ��÷ τ ø µ �îÀû��¡ N(µn(x̄), V ar(θ | x̄)) ñ�õÂ÷ âþ¥�� ,θ ý�Â� ß�Æ� âþ¥�� ��� ý��Ìì ¥� ù¢�Ôµ¨� ��:�î ý¤�Ï �� ,¢��

1LowestPosteriorLoss

2AverageLengthCriterion

3AverageCoverageCriterion

4WorstOutcomeCriterion

5HighestPosteriorDensity 534
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢
µn(x̄) =

σ2
σ2 + nτ2 µ+

nτ2
σ2 + nτ2 x̄ (1)

V ar(θ | x̄) = σ2n =
σ2τ2

σ2 + nτ2 (2)Àª��üõ σ′
n = σ2+nτ2

n ö� ¤¢ �î ´¨� N(µ, σ′
n) âþ¥�� x̄ ý�Â� �ÚÈ�� üó�Ú� â��� ß��»Þû

.(℄4[ ´�Þ¨� ø ø¢¤�÷Â�)�¤��¬ ß�þ� ¤¢ ;À�ª��� ��Î�¡ â��Â�õ ö��þ¥ â����� L(θ, δ(x)) = (δ(x) − θ)2 â����� À�����î Â�ê¥� Rlp �¤�¬ �� ý��ä�Þ¹õÂþ¥ ñ�õÂ÷ âþ¥�� ý�Â� ß�Æ� ö�þ¥ ßþÂµÞî �� ÛÞ½��p ý�Ü¬�ê:Ý�ª�� �µª�¢ ù�ðÂû ,´¨� Âµõ�¤�� ý�Ìê
i)

∫

Rl
p

N(θ | µn(x̄), σ2n)dθ = p

ii)∀θi ∈ Rlp , ∀θj /∈ Rlp , R(π, θi) ≤ R(π, θj)ø ´�¨� ß���Æ�� ×�Æ�þ¤ R(π, δ(x)) =
∫ +∞
−∞ N(θ | µn(x̄), σ2n)(δ(x) − θ)2 dθ ö� ¤¢ ��î:Ýþ¤�¢ ßþ�Â���� .´¨� ùÀõ� (2) ø (1) Í��ø ¤ ¤¢ σ2n ø µn(x̄)

R(π, δ(x)) =

∫ +∞

−∞
N(θ | µn(x̄), σ2n)(δ(x)− θ)2 dθ

=

∫ +∞

−∞
N(θ | µn(x̄), σ2n)(δ2(x)− 2δ(x)θ + θ2) dθ

= δ2(x)− 2δ(x)E(θ | x) + E(θ2 | x)

= δ2(x)− 2δ(x)µn(x̄) + (σ2n + µ2n(x̄)) (3)rÂð¢¤ø�Â� ¥� �ø¢ ý��¤¢ â��� ,ß�Æ� ×Æþ¤ ,x̄ ø n ,τ2 ,µ ,σ2 É¿Èõ Âþ¢�Öõ ý�Â��î ¢Âî ��¿µ÷� ö��� �¤ δ(x) ¥� ýÂþ¢�Öõ ö���üõ ýÂ���³õ�î Ýµþ¤�Úó� �� ßþ�Â���� .´¨� δ(x)ßþ� ý�Â� ß�Æ� üó�Ú� â��� ¤�¢�Þ÷ Âþ¥ ¼Î¨ ´��Æõ ,ß�Æ� ×Æþ¤ ö¢Âî ÝÞ���õ ßÞ®535
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢Âð� ,ñ�·õ ý�Â� .Ýþ¤ø� ´¨¢ �� �¤ LPL ý�Ü¬�ê °��Â� ßþ� �� ø Àª�� p ´��� ¤�ÀÖõ ,Âþ¢�Öõ�¤�¬ �� ß�Æ� ×Æþ¤ ý�ó¢�ãõ ,Àª�� x̄ = 0/5 ø n = 10 ,τ2 = 0/1 ,µ = 1 ,σ2 = 1:Àþ�üõ ´¨¢ �� Âþ¥
R(π, δ(x)) = δ2(x)− 0/75δ(x) + 0/61ý��Ü¬�ê ß�Æ� ×Æþ¤ ÓÜµ¿õ Âþ¢�Öõ ý�¥� �� �ó¢�ãõ ßþ� Û� ø ýÂ���³õ�î ý�¹µÆ� �� �îý�Â� LPL ý�Ü¬�ê ¯�Ö÷ �î Àþ�üõ ´¨¢ �� (0/1195 ø 1/3805) �¤�¬ �� LPL.À÷¤�¢ ¤�Âì 0/445 �� Â��Â� ß�Æ� ×Æþ¤ Í¡ Âþ¥ �ó¢�ãõ ßþ�

LPL ý�û�Ü¬�ê ¥� ù¢�Ôµ¨� �� ý��� ý�÷�Þ÷ Ý¹� ß��ã� 3ñ�õÂ÷ âþ¥�� ß�Ú÷��õ ý�Â��¨ ¥� ù¢�Ôµ¨� ø ÛÞ½� ý�Ü¬�ê ×þ �� �÷�Þ÷ Ý¹� ß��ã� ý�Â� ,Àª ù¤�ª� f�±ì �î ¤�Î÷�Þû1988 ñ�¨ ¤¢ ℄2[ í�î¢� .ÝþÀ�õ¥��÷ Àõ�Â� ßþÂ�À� ø Çª�� Í¨�µõ ,ñ�Ï Í¨�µõ ©ø¤ß���Æ�� ß���Ú�÷����õ ñ��� ö¤��Ö�µ�õ ý���Ü�¬��ê ùÀ�ª ��µ�êÂ�ð ¤��î ��� ý��Ü�¬��ê ��î À���îü�õ ¢��ú���È����ñ��¨ ¤¢ ℄8[ ö�¤��Ø�Þ�û ø é¥��� .´�¨� ���Ü�ã�õ ñ��Ï ,l ö� ¤¢ ��î ,À�ª��� Rlp = E(θ | x)+ l2:À��îüõ ¢�ú�È�� Âþ¥ �¤�¬ �� ý�����÷ 1997
Rlp = [a, a+ l]ßþÂµÈ�� �� �Ü¬�ê ×þ Rlp ý�Ü¬�ê �î ¢�ªüõ ß��ã� ö��� a ø ´¨� ��Üãõ Û±ì ¥� l ö� ¤¢ �î,´¨� �ø�Ôµõ ©ø¤ ø¢ ßþ� ¥� Û¬�� ý�¹�µ÷ ,Ûî ¤¢ ��Âð� .Àª�� HPD �þ ß�Æ� üó�Ú���� ý�������÷ ,ñ��õÂ�÷ â�þ¥��� À���÷��õ ö¤��Ö�µ�õ ø ýÀ�õ×�� ý��ûâ�þ¥��� ý�Â�� ��Ø���þ� ��� ������ ��� ü�óø©ø¤ ø¢ ¥� ���Èõ ý��¹�µ÷ Å� ,´¨� ß�Ú÷��õ ñ�� ö¤�Öµõ ý��Ü¬�ê ,ß�Æ� üó�Ú� ßþÂµÈ��.Àþ�üõ ´¨¢ ��ö�� ,Ý�µÆû ß�Ú÷��õ ¢¤ø�Â� �� À�Þì�ä ø ´¨� ��Üãõ ñ�õÂ÷ âþ¥�� Å÷�þ¤�ø �î üµó�� ¤¢�¹�µ÷ ßþ� �� é¥�� ø í�î¢� ,´¨� ��Àû�Èõ Âþ¢�Öõ ¥� ÛÖµÆõ ø ¢¤�¢ üÚµÆ� n �� ÍÖê σ2ný�¹�µ÷ �� Â¹�õ Àõ�Â� ßþÂ�À� ø Çª�� Í¨�µõ ,ñ�Ï Í¨�µõ ©ø¤ �¨ Âû �î À÷�ùÀ�¨¤:À÷�ªüõ �÷�Þ÷ Ý¹� ý�Â� Âþ¥ �¤�¬ �� üú��Èõ2Z p2√σ2n ≤ l
σ2
n=

σ2τ2
σ2+nτ2−→ n ≥

4σ2Z2
p2

l2 − σ2
τ2 (4)536
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢â��� �Ø�þ� ÂÚõ À�µÆ�÷ ö¤�Öµõ ñ�õÂ÷ âþ¥�� ý�Â� HPD ý�û�Ü¬�ê À�÷�õ LPL ý�û�Ü¬�êý�õ�¢� ¤¢ ßþ�Â���� .(℄5[ ø¢¤�÷Â�) üÖ�Ö� é�µ¡� ö�þ¥ â��� À�÷�õ ,Àª�� �þ�� ÂÑ÷¢¤�õ ö�þ¥âþ¥�� ý�Â� �¤ ùÀª Âî£ ©ø¤ �¨ ø LPL ý�û�Ü¬�ê ¥� ù¢�Ôµ¨� �� �÷�Þ÷ Ý¹� ß��ã� �ó�Öõ ßþ�.Ý��îüõ �±¨�½õ �¤ �÷�Þ÷ Ý¹� Âþ¢�Öõ ,ý¥�¨��±ª ¥� ù¢�Ôµ¨� �� ø ù¢�Þ÷ ÓþÂã� ñ�õÂ÷ñ�õÂ÷ âþ¥�� ý�Â� Í¨�µõ Çª�� ©ø¤ 1�3:Ý�ª�� �µª�¢ �î À�îüõ ß��ã� ý¤�Ï �¤ n ¤�ÀÖõ ßþÂµÞî (℄7[ é¥��) ACC ©ø¤
∫ +∞

−∞

{∫

RLPL

N(θ | µn(x̄), σ2n) dθ}N(x̄ | µ, σ′
n)dx̄ ≥ p (5)üÚµÆ� n ø ��Àû�Èõ ¤�ÀÖõ �� µn(x̄) ö�� .´¨� LPL ÛÞ½� ý����÷ RLPL ö� ¤¢ �î.¢�� Àû��¡ ÛØÈõ ¤��Æ� (5) ý�ó¢�ãõ�÷ ²� éÂÏ ý�Â� ý¢Àä ¤�ÀÖõ ö¢¤ø� ´¨¢ �� ,¢¤�¢×þ .¢Âî ù¢�Ôµ¨� ´¨¤¢ ý�÷�Þ÷ ýù¥�À÷� �� öÀ�¨¤ ý�Â� ý¢Àä ý�¹µÆ� ¥� Àþ�� ßþ�Â����ü÷�õ¥ À�þ�Âê ßþ� .´¨� üÈ¿�Âþ¥ ý�¹µÆ� ý��Âµ¨� ö¢Â� ¤�î �� À�þ�Âê ßþ� ý�Â� ©ø¤�� Âþ¥ ¤¢ .n − 1 ý�Â� �÷ Àª�� ¤�ÂìÂ� n ý�Â� ÂÑ÷¢¤�õ ø ��ÜÎõ ¸þ�µ÷ �î ¢�ªüõ Óì�µõ�� .Ý��îüõ ù¢�Ôµ¨� ùÀª Ó�¬�� ý�û©ø¤ Û�ÞØ� ý�Â� �ó¤�î´÷�õ Ýµþ¤�Úó� ¥� �¬�¡ ¤�Ï:´ª�÷ Âþ¥ �¤�¬ �� �¤ ACC ©ø¤ ö���üõ üÜî ¤�Ï

∫

χ

{∫

Rl
p

π(θ | x) dθ
}
f(x) dx ≥ p (6). �́̈ � x Â�þ¢��Ö�õ ý����õ�¢ χ ø ��Ú�È���� ü�ó��Ú�� â����� f(x) ø l ñ��Ï ��� ý���Ü�¬��ê Rlp ö� ¤¢ ��îý�Â�� ø À����þü�õ ��õ�¢� f(x) â�þ¥��� ¥� M Ý�¹�� ��� ü�ê¢��Ê�� ý��÷��Þ�÷ ×�þ À���ó��� ��� Ý�µ�þ ¤��Ú�ó�²�� ´�Þ�̈ ,ñ�Â�Ú�µ�÷� M ß�þ� Í�̈ ��µ�õ .¢��ªü�õ ��±�̈ ��½�õ ¢���î� Û�¡�¢ ñ�Â�Ú�µ�÷� ,��÷��Þ�÷ M Â�û��� ©Â�Ú�÷ ß�þ� .À�þ� �́̈ ¢ ��� n ý�Â�� ���Ü�Î�õ ý��¹���µ�÷ ��� À�÷¥ü�õ °�þÂ�Ö�� �¤ (6) ý��ó¢��ã�õ��÷�ÂÏ ý�Â� �¤ ö� ℄9[ ö�¤�ØÞû ø é¥�� �î ´¨� éøÂãõ üþ�Þ�µ¨¤¢ / ý��� ý�µ¿�õ� ©ÂÚ÷�� �¤ ö� ¸þ�µ÷ ø À÷Â�üõ ¤�î �� ý��ÜÞ�ø¢ ´±Æ÷ ø¢ ß�� Û®�Ô� ¢¤ø�Â� ý�Â� üþ�ûÇþ�õ¥�.À��îüõ �Æþ�Öõ ¢¤�À÷�µ¨� ý�ûñ�õÂê ¸þ�µ÷¤�� ßþÀ�� �¤ ý¥�¨��±ª ö���üõ ,Ýþ�ª ßÿÞÎõ �ó¤�î´÷�õ ©ø¤ ý�Î¡ ¥� �Ø�þ� ý�Â�Çþ��ê� �û¤�ÂØ� ø M ¢�Àã� �� Âû f�ÞÜÆõ .Ý��î �±¨�½õ �¤ �÷�Þ÷ ýù¥�À÷� Å÷�þ¤�ø ø ù¢Âî ¤�ÂØ�537
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ý�¹µÆ� ö¢�� ü÷��Ï Û�ó¢ �� �ó�Öõ ßþ� ¤¢ .À��þüõ Çû�î �ó¤�î´÷�õ ©ø¤ ý�Î¡ ,À��þ:´¨� ùÀõ� Âþ¥ ¤¢ üÜî Ýµþ¤�Úó� .Ýþ�ù¢�Þ÷ ù¢�Ôµ¨� M = 50 ø ¤�ÂØ� ×þ ¥� ýÂ���³õ�î;ÝþÂ�ðüõ ÂÑ÷ ¤¢ n ý�÷�Þ÷ ýù¥�À÷� ý�Â� ý���óø� ¤�ÀÖõ .1;Ý��îüõ À�ó�� N(µ, σ′
n) âþ¥�� ¥� �¤ x̄i üê¢�Ê� Â�çµõ ¥� ¤�ÀÖõ M .2ö� ø ù¢Âî �±¨�½õ (3) ý�Î��¤ ¥� �¤ ß�Æ� ×Æþ¤ �ø¢ ��¤¢ â��� ,x̄i ¤�ÀÖõ Âû ý�Â� .3.Ýþ¤ø� ´¨¢ �� �¤ l ñ�Ï �� LPL ý����÷ �� Ý��îüõ Û� ÓÜµ¿õ Âþ¢�Öõ ý�¥� �� �¤:Ý��îüõ �±¨�½õ �¤ Âþ¥ ¤�ÀÖõ i = 1,2, . . . ,M ,x̄i ¥� ¤�ÀÖõ M Âû ý�Â�

coverage(x̄i) =

∫

RLPLi

N(θ | µn(x̄), σ2n) dθ;�±¨�½õ ÓÜµ¿õ Âþ¢�Öõ ý�Â� �¤ Çª�� Í¨�µõ ,p′ = 1
M

∑M
i=1 coverage(x̄i) Å³¨ .4;À�îüõÂ�è ¤¢ .´¨� ���ú� ý�÷�Þ÷ Ý¹� n ¤�ÀÖõ ø ¢�ªüõ Óì�µõ Ýµþ¤�Úó� ,Àª�� p′ ≥ p Âð� .5

n ý�Â� ¤�ÀÖõ ßþÂµÞî �� �� Ý��îüõ ¤�ÂØ� �¤ Û��Âõ ø ù¢�¢ Â��ç� �¤ n ¤�ÀÖõ �¤�¬ ßþ�.Ý���þ ´¨¢ñ�õÂ÷ âþ¥�� ý�Â� Í¨�µõ ñ�Ï ©ø¤ 2�3:Ý�ª�� �µª�¢ �î À�îüõ ß��ã� ö��� �¤ n ¤�ÀÖõ ßþÂµÞî (℄7[ é¥��) ALC ©ø¤
∫ +∞

−∞

{∫

RLPL

dθ

}
N(x̄ | µ, σ′

n) dx̄ ≤ l

ALC ©ø¤ ý�Â�� ��÷��Þ�÷ Ý�¹�� ß�����ã�� ý�Â�� ���� Ý�µ�þ ¤��Ú�ó� ��� �����È�õ ü�Þ�µ�þ ¤��Ú�ó� ö����ü�õý�Â� Àþ�� ALC ©ø¤ ¤¢ �î ´¨� ßþ� ¢¤�¢ ¢��ø ACC ø ALC ©ø¤ ß�� �î üìÂê .´ª�÷ßþ� ñ�Ï Å³¨ ,Àª�� p ö� Çª�� �î Ý��î �¹µÆ� �¤ ý��Ü¬�ê ,i = 1,2, . . . ,M ,x̄i Âû:Ý��îüõ �±¨�½õ Âþ¥ �¤�¬ �� �¤ l′ ø ù¢¤ø� ´¨¢ �� �¤ �Ü¬�ê
l′ =

1
m

m∑

i=1 length(x̄i)538
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢.´¨� p Çª�� �� i = 1,2, . . . ,M ,x̄i Âû ý�Â� LPL ý�Ü¬�ê ñ�Ï length(x̄i) ö� ¤¢ �îÝµþ¤�Úó� �¤�¬ ßþ� Â�è ¤¢ ø ¢�ªüõ Óì�µõ Ýµþ¤�Úó� ,¢�ª l′ ≤ l ù�ðÂû É¿Èõ l Âû ý�Â�.Àþ� ´¨¢ �� n ý���ú� ¤�ÀÖõ ø ¢�ª ¤�ÂìÂ� ¯Âª ßþ� �� À��þüõ �õ�¢� üþ�� ��ñ�õÂ÷ âþ¥�� ý�Â� Àõ�Â� ßþÂ�À� ©ø¤ 3�3:Ý�ª�� �µª�¢ �î À�îüõ �¹µÆ� ý¤�Ï �¤ n ÝÞ���õ ,(℄7[ é¥��) WOC ©ø¤
infx∈X

{∫

RLPL

N(θ | µn(x̄), σ2n) dθ} ≥ p´¨¢ �� Àõ�Â� ßþÂ�À� ©ø¤ ý�Â� �¤ ���ú� ý�÷�Þ÷ Ý¹� ö���üõ ���Èõ üÞµþ¤�Úó� ��.´¨� üõ�Üãõ ¤�ÀÖõ p ö� ¤¢ .¢¤ø�ñ�õÂ÷ âþ¥�� ý�Â� �÷�Þ÷ Ý¹� ý¥�¨��±ª 4�3,σ2 = 1 Âþ¢�Öõ ý�Â� MATLAB ¤��ê��Â÷ ý�Ü�¨ø �� ý¥�¨��±ª ßþ� �� ¯��Âõ ý�û�õ�÷Â�Í¨�µõ ,Çª�� Í¨�µõ ý�û©ø¤ ¥� ù¢�Ôµ¨� �� �÷�Þ÷ Ý¹� ø ùÀª �µª�÷ τ2 = 0/1 ,µ = 1ùÀª ù¢¤ø� (2) ø (1) ñø�À� ¤¢ °��Â� �� l ñ�Ï ø p Çª�� ÓÜµ¿õ Âþ¢�Öõ °Æ�Â� ñ�Ï;À�µÆû ö�ÆØþ WOC ø ACC ©ø¤ ø¢ ¥� ùÀõ� ´¨¢ �� ý�÷�Þ÷ Ý¹� ,¸þ�µ÷ Õ±Ï .´¨�
N(µ, σ

2+nτ2
n ) âþ¥�� ,x̄ ý�Â� ß�Æ� ý���ª�� üó�Ú� â��� ,Àª ù¤�ª� f�±ì �î ¤�Î÷�Þû �Âþ¥âþ¥�� ßþ� Å÷�þ¤�ø ,Ý�ûÀ� n �� �î ý¤�ÀÖõ Âû ,ùÀª �µêÂðÂÑ÷ ¤¢ Âþ¢�Öõ �� ßþ�Â���� ,´¨�.σ2+nτ2

n = 0/12 ,n = 50 ý�Â�� ñ��·�õ ¤��Ï ��� .À�þ�ü�õ ´�¨¢ ��� ×�þ ¥� Â�µ�Þ�î ý¤�À�Ö�õÀ���ó��� N(µ, σ
2+nτ2
n ) â�þ¥��� ¥� ü�ê¢��Ê�� ¢À�ä M ,À�ª ö����� ����÷ Ý�µ�þ ¤��Ú�ó� ¤¢ ��î ¤��Î�÷��Þ�ûÅ÷�þ¤�ø ø ß�Ú÷��õ �� ���� �� .Àª�� M = 50 Ýþ¢Âî Âê ý¥�¨��±ª ßþ� ¤¢ �î ,Ý��îüõü�ê¢��Ê�� ¢À�ä 50 ß�þ� .À���µ�Æ�û ×�þ ×�þ¢��÷ ý¢�À�ä� ùÀ�ª À���ó��� ü�ê¢��Ê�� ¢�À�ä� ,â�þ¥��� ß�þ�¤�î �� µn(x̄) = σ2
σ2+nτ2µ+ nτ2

σ2+nτ2 x̄ ü�ãþ ,ß�Æ� âþ¥�� ß�Ú÷��õ ý�±¨�½õ ¤¢ ùÀª À�ó���ø�Ô� ¢�Àä� ý�Â� ��÷ ß�Æ� âþ¥�� ß�Ú÷��õ ,À�µÆû Ýû �� ×þ¢�÷ üÜ�¡ ¢�Àä� ö�� ø À÷ø ¤üõ�� f�±þÂÖ� üê¢�Ê� ¢�Àä� ßþ� ý�Â� LPL ý�û�Ü¬�ê ý�ûÇª�� ßþ�Â���� .À÷¤�À÷ Ýû �� ü÷�À��,ACC ©ø¤ �î ´¨� ßþ� ¢¤�¢ ¢��ø WOC ø ACC ©ø¤ ß�� �î ü�ø�Ô� ñ�� .À÷Â��Â� Ýû�¤ �ûÇª�� ÝÞ���õ WOC ©ø¤ ø À�îüõ �Æþ�Öõ p ��Üãõ ¤�ÀÖõ �� �¤ Çª�� 50 ßþ� Í¨�µõ,¤�ÀÖõ Í¨�µõ �� ¤�ÀÖõ ÝÞ���õ Âþ¢�Öõ ßþ� ö¢�� ö�ÆØþ �� ���� �� ßþ�Â���� .À�îüõ �Æþ�Öõ p ��539
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢Âþ¢�Öõ Âð� Àþ�ª .´¨� ýø�Æõ f�±þÂÖ� ©ø¤ ø¢ ¥� ùÀõ� ´¨¢ �� ý�÷�Þ÷ Ý¹� Å� .´¨� Â��Â���Â��ç� (1) ¤�¢�Þ÷ .Àþ� ´¨¢ �� ü�ø�Ôµõ ¸þ�µ÷ ,ÝþÂ�Ú� ÂÑ÷¤¢ τ2 ø µ ,σ2 ý�Â� ýÂÚþ¢��Â��ç� (2) ¤�¢�Þ÷ ø l = 0/2 ø p �ø�Ôµõ Âþ¢�Öõ ý�Â� ùÀª Âî£ ©ø¤ ø¢ �� �÷�Þ÷ ýù¥�À÷�.Àû¢üõ ö�È÷ p = 0/9 ø l ÓÜµ¿õ Âþ¢�Öõ ý�Â� �¤ ©ø¤ ø¢ ßþ� �� �÷�Þ÷ ýù¥�À÷�
l 0/2 0/25 0/3 0/4 0/5
p 0/2 0/25 0/3 0/4 0/50/5 21 11 3 2 00/8 155 96 63 32 170/85 195 124 83 42 240/9 277 154 110 60 340/95 362 244 163 87 530/99 627 414 282 155 98ý�ûÇª�� ø ñ�Ï �� ñ�õÂ÷ âþ¥�� ý�Â� ACC ©ø¤ �� ý��� ý�÷�Þ÷ ýù¥�À÷� (1 ñøÀ�.τ2 = 0/1 ø µ = 1 ,σ2 = 1 �� ÓÜµ¿õ
l 0/2 0/25 0/3 0/4 0/5
p0/5 26 18 10 1 00/8 132 87 62 29 130/85 182 117 78 41 520/9 199 157 108 56 340/95 363 225 148 79 440/99 601 361 249 129 85ý�ûÇª�� ø ñ�Ï �� ñ�õÂ÷ âþ¥�� ý�Â� ALC ©ø¤ �� ý��� ý�÷�Þ÷ ýù¥�À÷� (2 ñøÀ�.τ2 = 0/1 ø µ = 1 ,σ2 = 1 �� ÓÜµ¿õ
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.l = 0/2 ø ÓÜµ¿õ ý�ûp �� ñ�õÂ÷ âþ¥�� ý�Â� ALC ø ACC ý��÷�Þ÷ Ý¹� :1 Û Øª

.p = 0/9 ø ÓÜµ¿õ ý�ûl �� ñ�õÂ÷ âþ¥�� ý�Â� ALC ø ACC ý��÷�Þ÷ Ý¹� :2 Û Øª
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ýÂ�ð�¹�µ÷ ø ¶½� 4ùÀ�ª Â�î£ ©ø¤ ��̈ ø LPL ý��û��Ü�¬��ê ¥� ù¢��Ô�µ�̈ � ��� �¤ ý����� ý��÷��Þ�÷ Ý�¹�� ��ó��Ö�õ ß�þ� ¤¢�� ùÀõ� ´¨¢ �� ý�÷�Þ÷ Ý¹� ,Û±ì Ç¿� ¤¢ ùÀª ö��� ��Üãõ Âþ¢�Öõ �� .Ýþ�ù¢�Þ÷ �±¨�½õÍ�̈ ��� ùÀ�õ� �́̈ ¢ ��� Â�þ¢��Ö�õ ��� ×�þ¢��÷ (2) ø (1) ñø�À�� ¤¢ LPL ý��û��Ü�¬��ê ¥� ù¢��Ô�µ�̈ �,(4) ý�Î��¤ ¥� ù¢�Ôµ¨� �� ñ�·õ ö���ä �� .´¨� (4) ý�Î��¤ ýÂ�ð¤�Ø� �� é¥�� ø í�î¢�,À�þ�ü�õ �́̈ ¢ ��� 94 ø 154 °����Â�� ��� ��÷��Þ�÷ Ý�¹�� p = 0/8 ø l = 0/2 ø 0/25 ý�Â��
ACC ©ø¤ ��� ��÷��Þ�÷ Ý�¹�� ,(2) ø (1) ñø�À�� ��� ������ ��� Â�þ¢��Ö�õ ß���Þ�û ý�Â�� ��Ø���ó��� ¤¢¤��Î�÷��Þ�û ß�þ�Â������� .À�ª���ü�õ 87 ø 132 °����Â�� ��� ALC ©ø¤ ��� ø 96 ø 155 °����Â�� ���¥� ÂµØ��î LPL ý�û�Ü¬�ê ¥� ù¢�Ôµ¨� �� ALC ©ø¤ �� �÷�Þ÷ Ý¹� Ý��îüõ �Ñ��õ �î��î ýÂ�Ú�þ¢ ´�þ��õ ��µ�±�ó� .À�÷�ù¢��Þ�÷ ��±�¨��½�õ é¥��� ø í��î¢� ��î ,´�¨� HPD ý��û��Ü�¬��êýÂõ� �î ¢ø¤üõ ¤�î �� ��÷ ö�þ¥ â��� �ûö� ý�±¨�½õ ¤¢ �î ´¨� ßþ� À÷¤�¢ LPL ý�û�Ü¬�êÝ¹� p Çþ��ê� �� ´��� l ý�Â� (2) ø (1) ý�û¤�¢�Þ÷ �� ���� �� .´¨� ý��� ��ó�÷� ¤¢ Ýúõ.À��þüõ Çû�î �÷�Þ÷ Ý¹� l Çþ��ê� �� ´��� p ý�Â� ø ,Çþ��ê� �÷�Þ÷
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