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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ý¥�ê ý�ûù¢�¢ ø �û��®Âê �þ�� Â� ý¥�ê ö�õ¥� ù¤�õ�ýÂû�Ï ¢�Þ½õ À�¨ ,üê¤�ä ßÆ½õö�úÔ¬� üµã�¬ ù�ÚÈ÷�¢ ,¤�õ� ùøÂðý¥�ê ø¢ Âû �ûù¢�¢ ø �û��®Âê �î üµó�� ¤¢ ,ý¤�õ� ý�û��®Âê ö�õ¥� �ÜÿÆõ ,�ó�Öõ ßþ� ¤¢ü�¤�¬ �� ý¥�ê ý�û��®Âê �Àµ�� ,�µ¨�¤ ßþ� ¤¢ .¢Â�ðüõ ¤�Âì ü��þ¥ ¤� ø ü¨¤Â� ¢¤�õ ,À�ª��üêÂãõ ý¥�ê ý�ûù¢�¢ §�¨� Â� ý¥�ê ý��ÎÖ÷ ¢¤ø�Â� ×þ ß��»Þû .¢�ªüõ ÓþÂã� °¨��õ��Î¨ ´½� ø ý¥�ê ÂÔ¬ ��®Âê ¥�Â� ��Î¨ §�¨� Â� ý¥�ê ö�õ¥� ù¤�õ� ,ù�Ú÷� .¢¢Âðüõ×þ üêÂãõ �� ,ý¥�ê ö�õ¥� ù¤�õ� �±¨�½õ ¥� Àã� .¢�ªüõ �µ¡�¨ ý¥�ê ý��ÎÖ÷ ¢¤ø�Â� ¥�Â�ö�õ¥� ý�Â� ©ø¤ ßþ� .À÷Â�ðüõ ¤�Âì ö�õ¥� ø ü��þ¥ ¤� ¢¤�õ ý¥�ê ý�û��®Âê ,¤�±µä� ¼Î¨.´¨� ùÀª ¼þÂÈ� ñ�õÂ÷ âþ¥�� ¤¢ Å÷�þ¤�ø ø ß�Ú÷��õ ý¥�ê ý�û��®Âê.ý¥�ê ��®Âê ,¤�±µä� ¼Î¨ ,ý¥�ê ù¢�¢ ,ý¥�ê ö�õ¥� ù¤�õ� :ýÀ�Üî ý�ûù��ø�õÀÖõ 1¢¤�õ ��®Âê �î ´¨� ¤��µ¨� ñ�¬� ßþ� Â� ý¤�õ� ��®Âê ×þ ö�õ¥� ,×�¨�î ý�û©ø¤ ¤¢�� ��®Âê ×þ ßµêÂð ÂÑ÷ ¤¢ ,�úÏ�±�µ¨� ü¡Â� ��¹÷� ¤¢ �õ� .À�ª�� Õ�ì¢ ø¢ Âû �ûù¢�¢ ø ö�õ¥��¤ ýÂµú� ���� Õ�ì¢�÷ �¤�¬ �� ö� ýÀ���¤�¬ �þ ø À¨¤üÞ÷ ÂÑ÷ �� üÖÎ�õ Õ�ì¢ �¤�¬.À�ª�� Ýú±õ �þ Õ�ì¢�÷ ��÷ ùÀª ùÀû�Èõ ý�ûù¢�¢ �î ´¨� ßØÞõ ÂÚþ¢ üêÂÏ ¥� .Àû¢üõ �õ ��ý�û�ä�Þ¹õ �þÂÑ÷ ¥� ù¢�Ôµ¨� ,üþ�ûù¢�¢ ø �û��®Âê ß��� ý¥�¨ñÀõ ý�Â� °¨��õ ù�¤ ×þü�̈ ¤Â�� ��� ��ó��Ö�õ ß�þ� ,��µ�̈ �¤ ß�þ� ¤¢ . �́̈ � ùÀ�ª ü�êÂ�ã�õ (1965) ù¢�¥ Í�̈ ��� ��î �́̈ � ý¥��ê,À�ª�� ý¥�ê ��÷ �ûù¢�¢ �î üõ�Ú�û ý¥�ê ö�õ¥� ù¤�õ� ×þ §�¨� Â� ý¥�ê ý�û��®Âê ö�õ¥��ûù¢�¢ �î ´¨� üµó�� ý�Â� (2009) üê¤�ä ø ýÂû�Ï ©ÂÚ÷ Ý�Þã� ,�ó�Öõ ßþ� .¢¥�¢Â�üõ.À�ª�� ý¥�ê ��÷�ãó�Îõ ø ü¨¤Â� ¢¤�õ ý¤��Æ� ö�ðÀ�Æþ�÷ �Ü�¨ø �� ý¥�ê Í�½õ ¤¢ ý¤�õ� ý�û��®Âê ö�õ¥�,(1986) ö�¤�ØÞû ø Åó�¥�î Í¨�� ý¥�ê ý�ûù¢�¢ �� ��®Âê ö�õ¥� �ÜÿÆõ .´¨� �µêÂð ¤�Âì¢¤�õ (2001) ö�¤�ØÞû ø øÂÚ�µ÷�õ ø ,(2000) üØ¨ø¥¤�ð¥Âð ,(1989) Û�ð ø Åó�¥�î264
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢,(1386) ýÂ���È�Þ�ª ø ü���Â�� Í�¨��� ý¥��ê ý��û����®Â�ê ö��õ¥� .´�¨� ��µ�êÂ�ð ¤�Â�ì ü�¨¤Â��,(2001,1999) ö�þ¢�±ú� ø ýÂû�Ï ,(1998,1996) Àó�÷¤� ,(1386) ýÂû�Ï ø üê¤�äý¥�ê ý�û��®Âê ö�õ¥� ¶½±õ .´¨� �µêÂð ¤�Âì �ãó�Îõ ¢¤�õ (2009) üê¤�ä ø ýÂû�Ï øø (2006) ö�þ¢�±ú� ø ýÂû�Ï ,(2002) üØ¨ø¥¤�ð¥Âð Í¨�� ��÷ ,ý¥�ê ý�ûù¢�¢ �þ�� Â�×þ ¤¢ ¤�ÀÖõ�p §�¨� Â� ��®Âê ö�õ¥� ù��ª .´¨� ùÀª ü¨¤Â� (2006) ö�¤�ØÞû ø ü��Â�ü¨¤Â� ¢¤�õ (2010) ö�¤�ØÞû ø üÞ�Â� ø (2004) Ûµ�ê ø ¤¥�õ�Ü�ê Í¨�� ý¥�ê Í�½õ§�¨� Â� �¤ ý¤�õ� ý�û��®Âê ö�õ¥� (2004) üÜî�� ß��»Þû .´¨� �µêÂð ¤�Âì �ãó�Îõ ø¢¤�õ ¤¢ ÂµÈ�� ü¨¤Â� ý�Â� .´¨� ù¢�¢ ¤�Âì �ãó�Îõ ø ü¨¤Â� ¢¤�õ ý¥�ê ö�õ¥� ù¤�õ� ×þýÂû�Ï ,(1996) Ûµ�ê �� ý¥�ê Í�½õ ¤¢ ��®Âê ö�õ¥� ùÄþø�� ý¥�ê ¤�õ� ÓÜµ¿õ ¶��±õ.À�þ�Þ÷ �ã��Âõ (1387) ü�ß�ª�õ ø ýÂû�Ï ø ,(2003)��ó��Ö�õ ¤¢ ù¢��Ô�µ�¨� ¢¤��õ ý��ú�þ ¤�Á�ð¢��Þ�÷ ø ý¤øÂ�® Ý���û��Ô�õ ¥� ü�¡Â�� ü�êÂ�ã�õ ��� Â�þ¥ ¤¢.Ýþ¥�¢Â�üõ�¤��¬ ��� â����� ×�þ ,Ã ý¥��ê ��ä��Þ�¹�õ ×�þ .À�ª��� â��Â�õ ��ä��Þ�¹�õ ×�þ Ω À�����î Â�ê�¤��¬ ��� ö� Ã (¥�Â�� ¼�Î�̈ ) ©Â���α ,0 < α ≤ 1 Â�û ý�Â�� ��î ,´�̈ � Ã : X → [0,1].¢�ªüõ ÓþÂã� Ã[α] = {x|Ã(x) ≥ α}:Àª��üõ Âþ¥ ¯Âª ø¢ �� üÖ�Ö� ¢�Àä� ¥� ý¥�ê �ä�Þ¹õ Âþ¥ ×þ ,Ñ ý¥�ê ¢Àä ×þ.Àª�� ×þ Â��Â� Ñ(x) �î Àª�� �µª�¢ ¢��ø x ∈ ℜ (Óó�.Àª�� 0 < α ≤ 1 Âû ý�¥� �� ¤�À÷�Âî ø �µÆ� �Ü¬�ê ×þ Ñ [α] (�Âþ¥ �¤�¬ �� a1 < a2 < a3 ¢Àä �¨ �Ü�¨ø �� T̃1 = (a1, a2, a3)T ü·Ü·õ ý¥�ê ¢Àä ×þ¢�ªüõ ÓþÂã�
T̃ (x) =





x−a1
a2−a1 a1 < x ≤ a2,
a3−x
a3−a2 a2 < x ≤ a3.�� �ú÷� ý�Â� ý�ù¥�� ��Æ� ù�Ú÷� .À�ª�� ℜ ¥� �µÆ� ù¥�� ø¢ J = [c, d] ø I = [a, b] À��î Âê(´Æ�÷ ÂÔ¬ Ûõ�ª [c, d] ù¥�� �î ¢�ªüõ Âê Ý�ÆÖ� ´ó�� ¤¢) ¢�ªüõ ÓþÂã� Âþ¥ �¤�¬

I + J = [a+ c, b+ d],

I − J = [a− d, b− c],

I.J = [α1, β1], α1 = min{ac, ad, bc, bd}, β1 = max{ac, ad, bc, bd},
I ÷ J = [α2, β2], α2 = min{ac , ad , bc , bd}, β2 = max{ac , ad , bc , bd}.265
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ý¥�ê ý�û��®Âê 2.´¨� ö�õ¥� ¢¤�õ ý�û��®Âê Ý�Ñ�� ,ý¤�õ� ý�û��®Âê ö�õ¥� ¤¢ Ýúõ ¤��Æ� Ûþ�Æõ ¥� üØþü¨¤Â� �þ ø Ý�þ�Þ÷ ü¨¤Â� Õ�ì¢ ¤�Ï �� �¤ �û��®Âê Ý�÷��µ÷ ´¨� ßØÞõ üÔÜµ¿õ ÛÜä ��,ù¢�¨ ý¥�ê ý�û��®Âê �µ¨�¤ ßþ� ¤¢ .À�þ�Þ÷ ö��� �¤ ýÂµú� ¸þ�µ÷ Õ�ì¢�÷ �¤�¬ �� �û��®Âêø ýÂ�û��Ï ��� Â�µ�È���� ü�̈ ¤ Â�� ý�Â��) Ý�����îü�õ ýÀ����ñÀ�õ Â�þ¥ �¤��¬ ��� �¤ ��êÂ�Ïø¢ ø ��êÂ�Î�Ø�þ.(À�þ�Þ÷ �ã��Âõ (2009) üê¤�ä.Àª�� ��Üãõ ´��� ¤�ÀÖõ ×þ θ0 À��î Âê 1 ÓþÂã�,´¨� ý¥�ê ù¢�¨ ��®Âê ×þ (H : θ is approximately θ0) �¤�¬ �� ��®Âê Âû (Óó�.¢�ªüõ ýÀ��ñ�õÂê H̃0 = (a1, θ0, a3)T ý¥�ê �ä�Þ¹õ �� �îý¥�ê �êÂÏø¢ ��®Âê ×þ (H : θ is not approximately θ0) �¤�¬ �� ��®Âê Âû (�.¢�ªüõ ýÀ��ñ�õÂê H̃1 = 1− H̃0 ý¥�ê �ä�Þ¹õ �� �î ,´¨��êÂÎØþ ��®Âê ×þ (H : θ is essentially smaller than θ0) �¤�¬ �� ��®Âê Âû (�.¢�ªüõ ýÀ��ñ�õÂê H̃1L ý¥�ê �ä�Þ¹õ �� �î ,´¨� ý¥�ê ²���êÂ�Î�Ø�þ ����®Â�ê ×�þ (H1 : θ is essentially larger than θ0) �¤��¬ ��� ����®Â�ê Â�û (¢.¢�ª ýÀ��ñ�õÂê H̃1S ý¥�ê �ä�Þ¹õ �� �î ,´¨� ý¥�ê ´¨�¤Âþ¥ �¤�¬ �� H̃1S ø H̃1L ,H̃1 = 1 − H̃0 ,H̃0 = (a1, θ0, a3)T ,ë�ê ý�û��®Âê ¤¢ �î:¢�ªüõ ÓþÂã�
H̃1L = (a′1, θ0)EL =





θ−a′1
θ0−a′1 a′1 ≤ θ < θ0,1 θ0 ≤ θ,

H̃1S = (θ0, a′3)ES =





1 θ ≤ θ0,
a′3−θ
a′3−θ0 θ0 ≤ θ < a′3,.a′3 ≤ a3 ø a1 ≤ a′1 �î��êÂ�Î�Ø�þ ����®Â�ê Â���Â�� ¤¢ ý¥��ê ù¢��̈ ����®Â�ê ö��õ¥� Í�Ö�ê ,°�ó��Î�õ ¢��þ¥ Ý�¹�� ��� ������ ����¤ Âþ¥ ý¥�ê �êÂÎØþ ý�û��®Âê ÍÖê ,ýÀã� Ç¿� ¤¢ ßþ�Â���� .¢¢Âðüõ ü¨¤Â� ý¥�ê ´¨�¤266
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢:(1 ÛØª) Ý��îüõ ö�õ¥�




H0 : θ is approximately θ0,
H1L : θ is essentially larger than θ0, ≡





H0 : θ is H̃0,
H1 : θ is H̃1L,

ý¥�ê �êÂÎØþ ý�û��®Âê :1 ÛØª�́¨�¤ ��êÂ�Î�Ø�þ ����®Â�ê Â���Â�� ¤¢ ý¥��ê ù¢��¨ ����®Â�ê ö��õ¥� 3ý¥�ê(ñ�Þµ�� �Â� â��� �þ) ñ�Þµ�� üó�Ú� â��� ×þ ¥� üê¢�Ê� �÷�Þ÷ ×þ Xn, ..., X1 À��î Âêý�ûù¢�¢ ý�� �� ¢���õ ý�ûù¢�¢ À��î Âê .´¨� ��Üãõ�÷ Âµõ�¤�� ×þ θ �î ,Àª�� f(x; θ)
X̃i[α] = [X̃L

i , X̃
U
i ] ý��û©Â���α ��� X̃n, ..., X̃1 ý¥��ê ¢�À�ä� �¤��¬ ��� xn, ..., x1 Õ���ì¢.Àþ�üõ ´¨¢ �� Âþ¥ �¤�¬ �� θ Âµõ�¤�� ý�Â� ý¥�ê ý��ÎÖ÷ ¢¤ø�Â� ×þ .À�ª�� ùÀª ùÀû�Èõý�ûù¢�¢ §�¨� Â� θ ý�Â� ý��ÎÖ÷ ¢¤ø�Â� ×þ θ∗ = u(x1, x2, ..., xn) À��î Âê 1 ÓþÂã�ý¥�ê ¢�Àä� ý�û©Â��α �þ�� Â� ,θ̃∗ ý¥�ê ý��ÎÖ÷ ¢¤ø�Â� ©Â��α .Àª�� xn, ..., x1 Õ�ì¢:¢�ªüõ ÓþÂã� Âþ¥ �¤�¬ �� ,X̃i, i = 1, ..., n

θ̃∗[α] :=
{
u(x1, x2, ..., xn); xi ∈ X̃i[α], i = 1,2, ..., n} .ùÀª �µêÂð N(θ, σ2) ñ�õÂ÷ âþ¥�� ×þ ¥� n Ý¹� �� üê¢�Ê� �÷�Þ÷ ×þ À��î Âê 1 ñ�·õ.À÷�ùÀõ� ´¨¢�� X̃1, X̃2, ..., X̃n ý¥�ê ¢�Àä� ø ´¨�

θ∗ = x �¤�¬ �� θ ý�Â� ñ�Þãõ ý��ÎÖ÷ ¢¤ø�Â� :ß�Ú÷��õ ý�Â� ý¥�ê ý��ÎÖ÷ ¢¤ø�Â� •267
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ý¥��ê ý���Î�Ö�÷ ¢¤ø�Â�� ©Â���α ,X̃i, i = 1, ..., n ý¥��ê ¢�À�ä� ý��û©Â���α ��þ��� Â�� .´�¨��� ´¨� Â��Â� θ̃∗ = X̃

X̃ [α] =

{
x =

x1 + ...+ xn
n

; xi ∈ X̃i[α], i = 1,2, ..., n}
=

[1
n

n∑

i=1 X̃L
i ,

1
n

n∑

i=1 X̃U
i

]
= [X̃

L

, X̃
U

].����� σ2 ý�Â���� ñ����Þ���ã���õ ý�����Î���Ö���÷ ¢¤ø�Â���� :Å���÷����þ ¤�ø ý�Â���� ý¥����ê ý�����Î���Ö���÷ ¢¤ø�Â���� •
X̃i, i = 1, ..., n, ý��û©Â���α ý¤�Á�Ú�þ��� ��� .´�¨� s2 = 1

n−1∑n
i=1(xi − x)2 �¤��¬�� Âþ¥ �¤�¬ �� S̃2 ý¥�ê ý��ÎÖ÷ ¢¤ø�Â� ý�û©Â��α ,xi ý�� �� (X̃i[α] = [X̃L

i , X̃
U
i ])Àþ�üõ ´¨¢

S̃2[α] =

{
s2 =

1
n− 1 n∑

i=1(xi − x)2; xi ∈ X̃i[α], i = 1,2, ..., n}
=

[
S̃2L[α], S̃2U [α]] , :Ýþ¤�¢ ö� ¤¢ �î





X̃[α] = [X̃
L
, X̃

U
] =

1
n

n∑

i=1 [X̃L
i , X̃

U
i ] =

[1
n

n∑

i=1 X̃L
i ,

1
n

n∑

i=1 X̃U
i

]
,

S̃2L[α] = max

[0,min

[ 1
n− 1 n∑

i=1 (X̃L
i − X̃

U
)
2
,1

n−1∑n

i=1(X̃L
i − X̃

U
)(X̃U

i − X̃
L
), 1

n−1∑n

i=1(X̃U
i − X̃

L
)2]],

S̃2U [α] = max

[ 1
n− 1 n∑

i=1 (X̃L
i − X̃

U
)2, 1

n − 1 n∑

i=1 (X̃L
i − X̃

U
)(X̃U

i − X̃
L
),

1
n− 1 n∑

i=1 (X̃U
i − X̃

L
)2] .ý¥�ê ö�õ¥� ù¤�õ� §�¨� Â� ý¥�ê ý�û��®Âê ö�õ¥� ý�Â� ù��ª ×þ Ý�û��¡üõ ,�õ�¢� ¤¢¤¢ ��î �¤ Â�þ¥ ý¥��ê ��êÂ�Î�Ø�þ ý��û����®Â�ê .Ý���þ��Þ�÷ ü�êÂ�ã�õ X̃n, ..., X̃1 ý¥��ê ý��ûù¢�¢ �́½�� ø:ÀþÂ�Ú� ÂÑ÷ ¤¢ ,Àþ¢Âð üêÂãõ Û±ì Ç¿�





H0 : θ is approximately θ0,
H1L : θ is approximately larger than θ0, ≡





H0 : θ is H̃0,
H1 : θ is H̃1L,268
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢,ü�ó��Þ�ã�õ ´�ó��� ¤¢ .(a1 ≤ a′1) H̃1L = (a′1, θ0)EL ø H̃0 = (a1, θ0, a3)T ö� ¤¢ ��î�� ,β ý¤�¢��ãõ ¼Î¨ ¤¢ ,H0 : θ > θ0 �êÂÎØþ ��®Âê Â��Â� ¤¢ H0 : θ = θ0 ù¢�¨ ��®Âê:¢¢Âðüõ ö�õ¥� Âþ¥ �¤�¬
{
Q0 ≥ Q1−β ⇒ RH0,
Q0 < Q1−β ⇒ AH0,,ö��î� .´¨� ö�õ¥� ù¤�õ� ¥� ÂÑ÷ ¢¤�õ íÀ�� Q1−β ø üó�Þãõ ö�õ¥� ù¤�õ� Q0 ö� ¤¢ �îý¥�ê ý�ûù¢�¢ §�¨� Â� ý¥�ê ´¨�¤ �êÂÎØþ ��®Âê Â��Â� ¤¢ ý¥�ê ù¢�¨ ��®Âê ö�õ¥� ù��ª.¢¢Âðüõ ÓþÂã� Âþ¥ �¤�¬ �� X̃1, X̃2, ..., X̃n´�¨¢ ��� θ Â�µ�õ�¤��� ý�Â�� θ̃∗ ý¥��ê ý���Î�Ö�÷ ¢¤ø�Â�� ×�þ 1 Ó�þÂ�ã�� §��¨� Â�� �À�µ��� (Ó�ó�.Ýþ¤ø�üõø θ∗ ý���Î�Ö�÷ ¢¤ø�Â�� ý��� ��� θ̃∗ ý¥��ê ý���Î�Ö�÷ ¢¤ø�Â�� ý��û©Â���α ý¤�Á�Ú�þ��� ��� (�üó�Þãõ ö�õ¥� ù¤�õ� ¤¢ θ0 ÂÔ¬ ��®Âê ý�� �� H̃0 ý¥�ê ÂÔ¬ ��®Âê ý�û©Â��α.¢�ªüõ �±¨�½õ Z̃ ý¥�ê ö�õ¥� ù¤�õ� ý�û©Â��α ,ý�ù¥�� ��Æ� ¥� ù¢�Ôµ¨� �� ø ,Q0Â�Ô�¬ ����®Â�ê ¢¤ ��þ ©Â�þÁ�� ¢¤��õ ¤¢ ýÂ���ðÝ���Þ�Ê�� ,ë��ê ý¥��ê ö��õ¥� ù¤��õ� §��̈ � Â�� ö����î�ø ýÂ�û��Ï ���) ¢Â���ðü�õ ���¹�÷� Â�þ¥ ��÷��ð¤��ú�� ñ��¬� §��̈ � Â�� ,β ý¤�¢����ã�õ ¼�Î�̈ ¤¢ ,ý¥��ê.(À�þ�Þ÷ �ã��Âõ (2009) üê¤�ä.Ý�û¢üõ ö�È÷ AT �� ø �±¨�½õ �¤ ý¥�ê ö�õ¥� ù¤�õ� ´½� ´��Æõ �1ö��È�÷ AR ��� ø ��±�¨��½�õ �¤ ´�¨� Q1−β íÀ���� ¥� Â�µ�ð¤��� ��î ö��õ¥� ù¤��õ� ¥� ü�µ����Æ�õ �2.Ý�û¢üõ.Ý��îüõ ��¿µ÷� ¤�±µä� ¼Î¨ ö���ä �� �¤ φ ∈ (0,1) ¤�ÀÖõ �3���¹�÷� Â�þ¥ �¤��¬ ��� ý¥��ê ù¢��̈ ����®Â�ê ©Â�þÁ�� ��þ ¢¤ ¢¤��õ ¤¢ ýÂ���ðÝ���Þ�Ê�� ���¹�÷�Â�̈ �4:¢Â�ðüõ
{
AR

AT
≥ φ⇒ RH0,

AR

AT
< φ⇒ AH0.ö�õ¥� ù¤�õ� ×þ �� ÂÔ¬ ��®Âê ¢¤ �þ ©ÂþÁ� ý�Â� ë�ê ù��ª ¤¢ �î ´ª�¢ ���� Àþ�� 1 �µØ÷ýÂ�þÁ��é��Î�ã�÷� ù����ª ß�þ� ß�þ�Â������� .¢��ªü�õ ù¢��Ô�µ�̈ � φ ∈ (0,1) ¤��±�µ�ä� ¼�Î�̈ ×�þ ¥� ,ý¥��ê.Àû¢üõ ö�È÷ ¢�¡ ¥� ×�¨�î ù��ª �� ´±Æ÷ ýÂµÈ����� ö��õ¥� ù¤��õ� ù¤�À�Ö�õ ,ü�ó��Þ�ã�õ ý��û����®Â�ê ö��õ¥� ¤¢ Â�ð� ��î ´�ª�¢ ������ À�þ��� 2 �µØ÷´�¨�Æ� �� ÂÔ¬ ��®Âê ©ÂþÁ� �þ ¢¤ ¢¤�õ ¤¢ ýÂ�ðÝ�ÞÊ� ,Àª�� ×þ¢�÷ ÂÑ÷ ¢¤�õ íÀ��269
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢üØþ .À¨¤üõ ÂÑ÷ �� °¨��õ ý¥�ê ý�ûù��ª ¥� ù¢�Ôµ¨� âì��õ ßþ� ¤¢ .´¨� ����õ ü¬�¡ü�̈ ¤Â�� ý�Â��) �́̈ � ý¥��ê ý��û����®Â�ê ø ��ûù¢�¢ �́½�� ë��ê ©ø¤ ¥� ù¢��Ô�µ�̈ � ��ûù����ª ß�þ� ¥�(1386) ýÂû�Ï ø üê¤�ä ø (2009) üê¤�ä ø ýÂû�Ï ,(2004) üÜî�� �� ÂÚþ¢ ý�ûù��ª.(À�þ�Þ÷ �ã��Âõ
ñ�õÂ÷ âþ¥�� ¤¢ ý¥�ê ý�û��®Âê ö�õ¥� 4ß�Ú÷��õ ý�Â� ý¥�ê ý�û��®Âê ö�õ¥� 1�4�µêÂð (��Üãõ σ2 ��) N(θ, σ2) ñ�õÂ÷ âþ¥�� ×þ ¥� n Ý¹� �� üê¢�Ê� �÷�Þ÷ ×þ À��î Âê,�¤ Âþ¥ ý¥�ê ý�û��®Âê Ý�û��¡üõ .À�ª�� ùÀª ùÀû�Èõ X̃n, ..., X̃1 ý¥�ê ¢�Àä� ø Àª�� ùÀª:Ý�þ�Þ÷ ö�õ¥� ,β ý¤�¢��ãõ ¼Î¨ ¤¢





H0 : θ is approximately θ0,
H1L : θ is approximately larger than θ0, ≡





H0 : θ is H̃0,
H1 : θ is H̃1L..Àõ� ´¨¢ �� X̃[α] = [X̃

L

, X̃
U

] �¤�¬ �� 1 ñ�·õ ¤¢ ý¥�ê ý��ÎÖ÷ ¢¤ø�Â� ý�û©Â��α. �́̈ � z0 = x−θ0
σ/

√
n
�¤��¬ ��� H0 : θ = θ0 Â�Ô�¬ Â�ê �́½�� ü�ó��Þ�ã�õ ö��õ¥� ù¤��õ� ¤�À�Ö�õÂÔ¬ ��®Âê ý�û©Â��α ø x ý�� �� X̃ ý¥�ê ý��ÎÖ÷ ¢¤ø�Â� ý�û©Â��α ý¤�ÁÚþ�� ��,ý�ù¥�� ��Æ� ¥� ù¢�Ôµ¨� �� ø ,z0 üó�Þãõ ö�õ¥� ù¤�õ� ¤¢ θ0 ÂÔ¬ ��®Âê ý�� �� H̃0 ý¥�ê:Àþ�üõ ´¨¢ �� Âþ¥ �¤�¬ �� ý¥�ê ö�õ¥� ù¤�õ� ý�û©Â��α

Z̃[α] =
X̃[α]− H̃0[α]

σ/
√
n

=


X̃

L

− a3 + (a3 − θ0)α
σ/

√
n

,
X̃
U

− a1 − (θ0 − a1)α
σ/

√
n


 .©Â�þÁ�� ��þ ¢¤ ¢¤��õ ¤¢ ö����ü�õ ,Û�±�ì Ç�¿�� ¤¢ ùÀ�ª ö����� ��÷��ð¤��ú�� ñ��¬� §��̈ � Â�� ö����î�.¢Âî �ø�Ìì ý¥�ê ÂÔ¬ ��®Âê270
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ñ��õÂ�÷ â�þ¥��� ×�þ ¥� n = 50 Ý�¹�� ��� ü�ê¢��Ê�� ��÷��Þ�÷ ×�þ §��¨� Â�� À�����î Â�ê 1 ñ�·õÀ÷�ùÀª ùÀû�Èõ Âþ¥ ü·Ü·õ ý¥�ê ¢�Àä� ,N(θ, σ2 = 9)
(xi, ri)T (xi, ri)T (xi, ri)T (xi, ri)T (xi, ri)T (xi, ri)T (xi, ri)T

(2/9, 0/4)T (−0/4, 0/2)T (2/1, 0/2)T (1/0, 0/2)T (−3/4, 0/4)T (2/8, 0/3)T (1/8, 0/2)T
(6/8, 1/4)T (0/9, 0/2)T (0/9, 0/2)T (1/4, 0/1)T (−2/1, 0/2)T (2/4, 0/1)T (1/3, 0/2)T
(6/0, 0/8)T (3/8, 0/4)T (3/7, 0/7)T (1/3, 0/3)T (3/0, 0/6)T (0/8, 0/1)T (1/9, 0/3)T
(3/0, 0/6)T (−1/3, 0/2)T (4/4, 0/4)T (1/2, 0/2)T (−2/8, 0/4)T (0/3, 0/1)T (5/0, 1/0)T
(6/9, 1/0)T (6/9, 1/2)T (7/3, 1/5)T (6/0, 1/2)T (1/7, 0/3)T (1/6, 0/3)T (1/6, 0/2)T
(5/7, 1/0)T (1/8, 0/2)T (6/2, 1/1)T (5/1, 1/0)T (−1/2, 0/2)T (0/5, 0/1)T (0/9, 0/2)T
(3/1, 0/4)T (−0/7, 0/1)T (4/9, 1/0)T (5/8, 1/1)T (−4/6, 0/3)T (3/4, 0/4)T (3/4, 0/5)T
(5/8, 1/1)Tü�·�Ü�·�õ ý¥��ê ¢À�ä ×�þ �¤��¬ ��� ý¥��ê ý��ûù¢�¢ ß�þ� §��¨� Â�� ý¥��ê ý���Î�Ö�÷ ¢¤ø�Â��ø x = 2/416 ö� ¤¢ �î ´¨� X̃ = (x − r, x, x + r)T = (1/924,2/416,2/908)T

β = 0/05 ý¤�¢��ãõ ¼Î¨ ¤¢ �¤ Âþ¥ ý¥�ê ý�û��®Âê Ý�û��¿� À��î Âê .r = 0/492Ý�þ�Þ÷ ö�õ¥�




H0 : θ is approximately 2
H1L : θ is approximately larger than 2 ≡





H0 : θ is H̃0,
H1 : θ is H̃1L,ý��û©Â���α ,��¹���µ�÷ ¤¢ .H̃1L = (1/80,2)EL ø H̃0 = (1/75,2,2/25)T ö� ¤¢ ��î:Àþ�üõ ´¨¢ �� Âþ¥ �¤�¬ �� ý¥�ê ö�õ¥� ù¤�õ�

Z̃[α] =
X̃[α]− H̃0[α]

σ/
√
n

=

[
(0/416− 0/742(1− α))

√503 , (0/416+ 0/742(1− α))

√503 ]
.,AR/AT = 0/3546 �Áó .AR = 0/6202 ø AT = 0/742√503 = 1/7489 ,ßþ�Â����.(2 ÛØª) ¢�ªüõ ¢¤ φ ∈ (0,0/3546] ¤�±µä� ¼Î¨ Âû ý�Â� ý¥�ê ÂÔ¬ Âê ø

1 ñ�·õ ¤¢ ý¥�ê ý�û��®Âê ý�Â� ý¥�ê ö�õ¥� ù¤�õ� :2 ÛØª271
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µ) N(µ, σ2) ñ��õÂ�÷ â�þ¥��� ×�þ ¥� n Ý�¹�� ��� ü�ê¢��Ê�� ��÷��Þ�÷ ×�þ §��¨� Â�� À�����î Â�êÂþ¥ ý¥�ê �êÂÎØþ ý�û��®Âê Ý�û��¡üõ .À÷�ùÀª ùÀû�Èõ X̃n, ..., X̃1 ý¥�ê ¢�Àä� ,(��Üãõ�÷Ý�þ�Þ÷ ö�õ¥� β ý¤�¢��ãõ ¼Î¨ ¤¢ �¤





H0 : θ is approximately θ0,
H1L : θ is approximately larger than θ0. ≡





H0 : θ is H̃0,
H1 : θ is H̃1L,

S̃2[α] = �¤����¬ ����� 1 ñ����·���õ ¤¢ σ2 ý�Â���� ý¥����ê ý�����Î���Ö���÷ ¢¤ø�Â���� ý����û©Â�����α,H0 : θ = θ0 ü���ó����Þ���ã���õ Â���Ô���¬ ��������®Â���ê ´���½���� .´���̈ � ùÀ���ª ù¢�¢ [S̃2L[α], S̃2U [α]]���� �¤ ö� ¤�À��Ö��õ ø ´��¨� χ2
(n−1) ø¢ý���î â��þ¥���� ý�¤�¢ (n−1)S2

θ0 ü��ó���Þ��ã��õ ö���õ¥� ù¤���õ�
s2 ý�� �� ý¥�ê ý��ÎÖ÷ ¢¤ø�Â� ý�û©Â��α ý¤�ÁÚþ�� �� .Ý�û¢üõ ö�È÷ Q0 = (n−1)s2

θ0¤¢ θ0 ý�� �� (a1 > 0 �¹�þ� ¤¢) H̃0 = (a1, θ0, a3)T ý¥�ê ÂÔ¬ ��®Âê ý�û©Â��α ø´¨¢ �� Âþ¥ �¤�¬ �� ý¥�ê ö�õ¥� ù¤�õ� ý�û©Â��α ,ý�ù¥�� ��Æ� ¥� ù¢�Ôµ¨� �� ø ,Q0:Àþ�üõ
Z̃[α] =

(n− 1)S̃2[α]
H̃0[α] =

(n− 1)[S̃2L[α], S̃2U [α]]
[a1 + α(θ0 − a1), a3 − α(a3 − θ0)]

=

[
(n− 1)S̃2L[α]
a3 − α(a3 − θ0)] , (n− 1)S̃2U [α]

a1 + α(θ0 − a1)] .ö�õ¥� �÷�ð¤�ú� ñ�¬� Õ±Ï Â� ý¥�ê ý�û��®Âê ,ë�ê ý¥�ê ö�õ¥� ù¤�õ� §�¨� Â� ,ö��î�.¢�ªüõ,N(µ, σ2) ñ�õÂ÷ âþ¥�� ¥� n = 20 Ý¹� �� üê¢�Ê� �÷�Þ÷ ×þ §�¨� Â� À��î Âê 2 ñ�·õ:À÷�ùÀª ùÀû�Èõ Â�¥ ý¥�ê ý�ûù¢�¢
(r1i, xi, r2i)T (r1i, xi, r2i)T (r1i, xi, r2i)T (r1i, xi, r2i)T

(2/82, 3/53, 4/24)T (2/10, 2/63, 3/16)T (1/21, 1/51, 1/81)T (1/03, 1/29, 1/55)T
(1/10, 1/37, 1/64)T (2/18, 2/72, 3/26)T (0/18, 0/23, 0/28)T (1/80, 2/25, 2/70)T
(1/69, 2/11, 2/53)T (0/56, 0/70, 0/84)T (0/43, 0/54, 0/65)T (2/46, 3/08, 3/70)T
(2/83, 3/54, 4/25)T (1/29, 1/61, 1/93)T (2/44, 3/05, 3/66)T (1/30, 1/62, 1/94)T
(3/88, 4/85, 5/82)T (2/08, 2/60, 3/12)T (3/13, 3/91, 4/69)T (2/63, 3/29, 3/95)T272
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S̃2[α] = [S̃2L[α], S̃2U [α]] �¤��¬ ��� ý¥��ê ý���Î�Ö�÷ ¢¤ø�Â�� ý��û©Â���α ,��¹���µ�÷ ¤¢Ýþ¤�¢ ö� ¤¢ �î ´¨�
S̃2L[α] =

{ 119 [28/09086α2 + 56/18171α(1 − α) + 9/70434(1 − α)2] 0 ≤ α ≤ 0/6942,119 [28/09086α2 + 44/93578α(1 − α) + 35/23144(1 − α)2] 0/6942 < α ≤ 1,
S̃2U [α] = 119 [28/09086α2 + 67/42764α(1 − α) + 57/72330(1 − α)2].Ý�þ�Þ÷ ö�õ¥� β = 0/05 ý¤�¢��ãõ ¼Î¨ ¤¢ �¤ Âþ¥ ý¥�ê ý�û��®Âê Ý�û��¡üõ ,ö��î�





H0 : θ is approximately 2,
H1L : θ is approximately larger than 2, ≡





H0 : θ is H̃0,
H1 : θ is H̃1L,ù¤��õ� ©Â���α ,��¹���µ�÷ ¤¢ .H̃1L = (1/75,2)EL ø H̃0 = (1/5,2,2/5)T ö� ¤¢ ��î:�� ´¨� Â��Â� ý¥�ê ö�õ¥�

Z̃[α] =

[
(n− 1)S̃2L[α]
a3 − α(a3 − θ0) , (n− 1)S̃2U [α]

a1 + α(θ0 − a1)] =

[ 19S̃2L[α]2/5− 0/5α,
19S̃2U [α]1/5+ 0/5α] .���� AR = 0/8425 ø AT = 13/4699 ý���û �́�����Æ��õ ,���Ö��÷¥ø£ ùÀ��ä���ì ¥� ù¢���Ô��µ��̈ � ����¤��±�µ�ä� ¼�Î�¨ Â�û ý�Â�� ý¥��ê Â�Ô�¬ ����®Â�ê ø ,AR/AT = 0/0625 �Á�ó .À�þ�ü�õ ´�¨¢.(3 ÛØª) ¢�ªüõ ¢¤ φ ∈ (0,0.0625]

2 ñ�·õ ¤¢ ý¥�ê ý�û��®Âê ý�Â� ÂÑ÷ ¢¤�õ ý�û´��Æõ ø ý¥�ê ö�õ¥� ù¤�õ� :3 ÛØª273
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ýÂ�ð�¹�µ÷ 5��÷ �ûù¢�¢ �î üõ�Ú�û ý¥�ê ý�û��®Âê ö�õ¥� ý�Â� ý¥�ê ö�õ¥� ù¤�õ� ×þ ,�ó�Öõ ßþ� ¤¢§�¨� Â� ý¥�ê ý�û��®Âê ,ùÀª ö��� ù��ª �� ���� �� ,´þ�ú÷ ¤¢ .Àþ¢Âð üêÂãõ ,À�ª�� ý¥�ê.À�µêÂð ¤�Âì ö�õ¥� ø ü��þ¥ ¤� ¢¤�õ "¤�±µä� ¼Î¨' ø "ý¤�¢��ãõ ¼Î¨' ¤��ãõ ø¢
â��Âõü�þ��Þ���µ�̈ ¤¢ �́±�Æ�÷ ö��õ¥� ¥� ü�Þ���Þ�ã�� (1386) ����ì¤ ,ýÂ���È�Þ�ª ;ù��Þ�� ,ü���Â�� ℄1[ø ¤�õ� ù�ð¤�î ýùÄþø) 1 ù¤�Þª ,12 ñ�¨ ,ý¤�õ� �ÈþÀ÷� .ý¥�ê ý�ûÂê ý�Â�.20�26 ,(ý¥�ê ñ�Þµ��ø ñ�Þµ�� Â� ý��õÀÖõ (1387) �Üó� Ǒ�ª�õ ,ü�ß�ª�õ ;¢�Þ½õ À�¨ ,ýÂû�Ï ℄2[.ö�õÂî Â�û�� À�úª ù�ÚÈ÷�¢ ��¤�Èµ÷� .ý¥�ê ¤�õ�ù¤�õ� �þ�� Â� ý¥�ê Âê ö�õ¥� (1386) ¢�Þ½õ À�¨ ,ýÂû�Ï ;ßÆ½õ ,üê¤�ä ℄3[ù�ÚÈ÷�¢ ,À�Þª�û ø ý¥�ê ý�úÞµÆ�¨ Å÷�ÂÔ�î ß�ÞµÔû ©¤��ð .ý¥�ê ö�õ¥�.575�579 ,ÀúÈõ ü¨ø¢Âê
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