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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢�÷�Þ÷ ü�øÂµ÷� §�¨� Â� ©¥�Â� üþ�Ø�÷ ý�û ö�õ¥� Â� ý¤øÂõù¢�¥ ö�õ¥ ö�Æ�� ,üõ�ì¤� �®¤Â¬�÷ÀúÈõ ü¨ø¢Âê ù�ÚÈ÷�¢ ,¤�õ� ùøÂðÂ���ð¢¤ø�Â���� «����Ê���¿���� )����ûù¢�¢ ����Ü���¬����ê §����¨� Â���� ü����ø Â���µ���÷� Â���ð¢¤ø�Â���� ü���ð¢����¨Ý�Þ���Æ�î��õ ý����±�õ Â�� ©¥�Â�� ü�þ��Ø���÷ ý��û ö��õ¥� á���÷� ��î À�ª ¶�ä��� ((1976)×�»���¨�ø��ó��Ö�õ ß�þ� ¤¢ .¢��ª ü�êÂ�ã�õ ø á�À��� Ó�Ü�µ�¿�õ ß���Ô�ó��õ Í�¨��� â�Ï��Ö�µ�õ ���Þ���÷ ü�õ ø ü��ø Â�µ�÷�.¢Â�ð üõ ¤�Âì ü¨¤Â� ¢¤�õ ùÀª á�À�� ý�û ©ø¤ ßþÂ¡� ø ñ�½� �»¿þ¤��.ÂÜ±þ� �×±ó�î �Ü¬�ê ,ü�øÂµ÷� , ©¥�Â� ý�Ø�÷ ö�õ¥� :ýÀ�Üî ý�ûù��ø
�õÀÖõ 1Âê ßþ� ´½¬ Â� ü�µ±õ ýÂµõ�¤�� ý¤�õ� ý�û¯�±�µ¨� ¥� ý¤��Æ� ¸þ�µ÷ ´½¬ �î �¹÷� ¥�´�Þû� ©¥�Â� üþ�Ø�÷ ý�ûö�õ¥� ,À÷�ùÀª üª�÷ üãþ¥�� �� ¥� �÷�Þ÷ ��Àû�Èõ �î À�µÆû.À÷¤�¢ ý�ù¢�ãó� ë�ê,(ö�¨Â��)χ2 ý�ûö�õ¥� .¢¤�¢ ¢��ø ¤��Æ� ý¢Â�¤�î ö�¨��ª¤�õ� ¤���� �±ã� ¤¢ �ûö�õ¥� ßþ� ¥�ü�Ì�ã�� ø À���µ�Æ�û ��ûö� ß�þÂ�µ�êø Â�ã�õ ¥� §����õ ö�ø�Â�õ�Â�î ø (é��÷Â���Þ�̈ ��éøÂ�ð��Þ�Ü�î)K − Sø (×�Ü�þø�øÂ������ª) SW ö��õ¥� À���÷��õ).À���ª���ü�õ â�þ¥��� ö¢��� ñ��õÂ�÷ ö��õ¥� «��Ê�¿�õ ����÷ü�þ��Ø���÷ ý�Â�� ö��õ¥� ×�þ ö�¤¢ ��î (1976)×�»���¨�ø ��ó��Ö�õ ¥� Å�� ((§¤��ê�ü�Ü���ó)LS¥� ��î ¢�¢ ö��È�÷ ý¥��¨ ����±�ª ��� ø ¢��Þ�÷ ����¤� ��÷��Þ�÷ ü��ø Â�µ�÷� ý����±�õÂ�� ñ��õÂ�÷ â�þ¥��� ©¥�Â�����Þ�������õ ��þ ø ü��ø Â�µ�÷� Ý�Þ�þ��î��õ ý����±�õ Â�� ýÂ�Ú�þ¢ ý��ûö��õ¥� ,´�¨� ¤�¢¤��¡Â��ü����¡ ö����.Àª üêÂãõ ÂÚþ¢ ß�Ôó�õ Í¨�� ÂÜ±þ�ó�×±ó�î�Ü¬�ê��Þ���õ �þ) ü�øÂµ÷� ÝÞþ�î�õ Â� ü�µ±õ ©¥�Â� üþ�Ø�÷ ý�ûö�õ¥� �ó�Öõ ßþ� �ø¢ Ç¿� ¤¢���¨ Ç�¿��¤¢ .¢��ªü�õ ��Æ�þ��Ö�õ ��û ö� ý��ûü�ðÄ�þø ,ùÀ�ª ´�¨Â�ú�ê (Â�Ü�±�þ��ó�×�±�ó��î ��Ü�¬��ê.¢¢Âðüõ ���¤� ,À÷�ùÀª á�À�� �Â�¡� �î üª¥�Â� üþ�Ø�÷ ý�ûö�õ¥�12
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢�þ) ü�øÂµ÷� ÝÞþ�î�õ ý��±õ Â� ©¥�Â� üþ�Ø�÷ ý�ûö�õ¥� 2(ÂÜ±þ�ó �×±ó�î �Ü¬�ê ��Þ���õ×»�¨�ø ö�õ¥� 1�2âþ¥�� �î ¢Âî ù¢�Ôµ¨� ´�ãì�ø ßþ� ¥� ,¢�¢ ���¤� �¤ ¢�¡ üµ�ó�õÂ÷ ö�õ¥� ×»�¨�ø �î ü÷�õ¥.´¨� ü�øÂµ÷� ßþÂµÈ�� ý�¤�¢ ,��Üãõ Å÷�þ¤�ø �� ý�ûâþ¥�� ß�� ¤¢ ñ�õÂ÷�¤�¬ �� �î �¤ �µ¨��� üê¢�Ê� Â�çµõ ×þ ü�øÂµ÷� �î ¢�¢ ö�È÷ �Àµ�� ýø
H (f) = −

∫
f (x) log (f (x))dx´ª�÷ ö���üõ ��÷ Âþ¥ �¤�¬ �� ,¢�ªüõ ÓþÂã�

H (f) =

∫ 10 log

{
dF−1 (p)

dp

}
dpü�Â¹�âþ¥�� â��� ö¢Âî ßþ�Úþ�� �� ù�Ú÷� .´¨� �Ï��Âõ âþ¥�� âþ¥�� â��� F ö�¤¢ �î�÷�Þ÷ ×þ ý��±õÂ� �¤ âþ¥�� ×þ ü�øÂµ÷� ¢¤ø�Â� ,ÕµÈõ ý�� �� Û®�Ô� ÂÚÜÞä ø Fý�����¤�¬ �� âþ¥�� ö� ¥� X1, · · · , Xn üê¢�Ê�

Ĥ (f) =
1
n

n∑

i=1 log(2mn (
X(i+m) −X(i−m)

)) (1)
X(i) = X(1) ø ´¨� �÷�Þ÷ °�Âõ ý�ûù¤�õ� X(1) ≤ · · · ≤ X(n) ö� ¤¢ �î ¢Âî ÓþÂã�ø ¼�½¬ ´¨� ý¢Àä (m ≤ n2)m �¹�þ� ¤¢ .i > n ý�¥��� X(i) = X(n) ø i < 1 ý�¥� ��ü�ó��Ú�� ¢¤ø�Â�� ö¢���Â��¤���Þ�û ��� ×�þ ¥� ö� ö¢��� Â�µ�ð¤��� ø À���õ��÷ ùÂ�¹���� ù¥�À�÷� �¤ö� ø �́±�·�õ.À�îüõ ×Þîö�� .À�¨¤ ë�ê ¢¤ø�Â� �� ö���üõ ��÷ Âþ¥ ÕþÂÏ ¥�

H (f) = −Ef (log f (X))ý�� �� Âð� ñ�� .¢Âî ¢¤ø�Â� 1
n

n∑
i=1 log f (Xi) ü�ãþ �÷�Þ÷ ß�Ú÷��õ �� �¤ ö� ö���üõ ´¨�¥� (´¨� x �� ´±Æ÷ F ÕµÈõ �î)fñ�ú¹õ üó�Ú�â���13
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢
f (xi) =

F
(
X(i+m)

)
− F

(
X(i−m)

)

X(i+m) −X(i−m)ö��Þ�û ,Ý���û¢ ¤�Â�ì �¤ Fn (x(i)) = i
n ü��Â�¹�� â�þ¥��� â����� ����÷ F ý��¹�� ø ù¢Â�î ù¢��Ô�µ�¨�.Àþ�üõ ´¨À� (1)¢¤ø�Â�Ý��î ö�õ¥� ö� Ë�Ö÷ Û��Öõ ¤¢ �¤ H0 : f ∈ N

(
µ, σ2) ��®Âê Ý�û��¡üõ À��î Âê ñ����ÜþÀ±� �� ´±Æ÷ üóø ´¨�þ�� ü÷�Øõ ��ÜþÀ±� �� ´±Æ÷ Ĥ (f) .À÷�ñ�ú¹õø¢Âû µ, σ2 øù¤�õ� ¥� ü¨��Öõ ��ÜþÀ±� ´½� ö� ö¢�� �þ�� ý�Â� .´Æ�÷�þ�� §��Öõ

Tv = Ĥ (f)− log (S)üÚµÆ� µ, σ2�� Tv âþ¥�� �¹�µ÷ ¤¢ ø Ý��îüõ ù¢�Ôµ¨� ,´¨� S2 = 1
n

n∑
i=1 (Xi − X̄

)2 �î´¨¢�� ý¥�¨ ��±ª ×Þî �� σ2 = 1ø µ = 0 ý�¥� �� ö���üõ �¤ ö� ü÷�Â½�Âþ¢�Öõ ø ¢¤�À÷,¢¤�¢ �¤ ü�øÂµ÷� ßþÂµÈ�� ,��Üãõ Å÷�þ¤�ø �� ý�ûâþ¥�� �Þû ß�� ¤¢ ñ�õÂ÷ âþ¥�� ö�� .¢¤ø�(1976) ×»�¨�ø .Ý��îüõ ¢¤ (ü÷�Â½� ¤�ÀÖõ ¥� ÂµØ��î) Tv ×��î Âþ¢�Öõ ý�¥��� �¤ H0�÷ ø ´¨� ¤�¢¤�¡Â� ��÷ ü��¡ ö��� ¥� ýø üµ�ó�õÂ÷ ö�õ¥� �î ¢�¢ ö�È÷ ý¥�¨��±ª ×Þî ��ö��� (é�÷Â�Þ¨��éøÂð�ÞÜî) K − S ö�õ¥� ¥� ß�È÷�� ý�ûâþ¥�� �Þû ý�¥� �� �±þÂÖ� �ú��(×Üþø�øÂ���ª)SW ö���Â� ö�õ¥� ¥� ß�È÷�� ý�ûâþ¥�� ¥� üÌã� ý�¥��� ,�ØÜ� ,¢¤�¢ ýÂµÈ��üð¢�¨ SW ö�õ¥� �� �Æþ�Öõ ¤¢ (1976) ×»�¨�ø ö�õ¥� ùÀÞä ü��¡ .´¨� Â�ö���Â� ��÷°þ�Â® ý�Â� «�Ê¿õ ñø�À� �� ý¥��÷ ö�õ¥� ù¤�õ� �±¨�½õ ý�Â� ø ´¨� ö� ��±¨�½õ.¢¤�À÷ �ø�Ôµõ ý�û�÷�Þ÷ Ý¹� ý�¥� �� �¥�óÂÜ±þ�ó ×±ó�î �Ü¬�ê ��Þ���õ §�¨� Â� ©¥�Â� üþ�Ø�÷ ö�õ¥� 2�2üõ�ì¤�).´¨� Â�üÜî ¤��Æ� ö�õ¥� ×þ ¥� ü¬�¡ ´ó�� ×»�¨�ø ö�õ¥� �î Ý�û¢üõ ö�È÷ �Üþ£(2010ù¢���Üä ø�Ü¬�ê .Ý��î ö�õ¥� ö� Ë�Ö÷ Û��Öõ ¤¢ �¤ H0 : f ∈ Gθ ��®Âê Ý�û��¡üõ À��î Âê¥� ´Æ�¤�±ä Gθ ù¢��÷�¡ ¥� �Ìä Âû ø fß�� ÂÜ±þ�ó�×±ó�î
D (f ||gθ) =

∫ [
log

f (x)

gθ (x)

]
f (x) dx = Ef

[
log

f (x)

gθ (x)

]
= Ef [log f (x)]−Ef [log gθ (x)] .14
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢Ý��îüõ ÓþÂã�
DInf = InfθD (f ||gθ)Ýþ¤�¢ ÂÜ±þ�ó�×±ó�î �Ü¬�ê üðÄþø �� ���� ��
DInf = 0 ⇔ f ∈ Gθö�õ¥�,Ý��î ¢¤ D̂Inf ï¤�� Âþ¢�Öõ ý�¥� �� �¤ H0 ø Àª�� DInf¢¤ø�Â� D̂InfÂð� ßþ�Â����ö�� .´ª�¢ Ý�û��¡ üó�Öãõ

DInf = Ef [log f (x)]− SupθEf [log gθ (x)] ´ª�÷ ö���üõ
D̂Inf = −Ĥ (f)− Supθ

[1
n

n∑

i=1 log gθ (xi)]ë��ê �¤��±�ä �ø¢ ��Ü�Þ�� ��î �́̈ � ü�ú�þÀ�� . �́̈ � ×�»���̈ �ø ü��ø Â�µ�÷� ¢¤ø�Â�� Ĥ (f) ö� ¤¢ ��îÅ� .¢�ªüõ ÝÞþ�î�õ ,´¨� θ ýMLE θ̂�î θ = θ̂ ý�¥���
D̂Inf = 1

n

n∑
i=1 n2m (X(i+m) −X(i−m)

)
− 1

n

n∑
i=1 log gθ̂ (Xi)

= 1
n

[
n∑
i=1 f̂ (Xi)−

n∑
i=1 log gθ̂ (Xi)

]
= 1

n log

n∏
i=1 f̂(Xi)

n∏
i=1 gθ̂(Xi)

= 1
n logλ

(2)
(Fn) ü�Â¹� âþ¥�� â��� ¥� üã��� (×»�¨�ø üó�Ú� â��� ¢¤ø�Â�) f̂ö�� .λ =

n∏
i=1 f̂(Xi)

n∏
i=1 gθ̂(Xi)

�î´±Æ÷ ö�õ¥� ù¤�õ� λ �î ÝþÂ�ðüõ �¹�µ÷ ,Àª��üõ F ÝÞþ�î�õ üþ�Þ�µ¨¤¢ ¢¤ø�Â� Fn ø ´¨�ü¨��Öõ�ü÷�Øõ �þ ü¨��Öõ ,ü÷�Øõ ù¢��÷�¡ ×þ Gθ �î «�¡ ´ó�� ¤¢ .´¨� üþ�Þ�µ¨¤¢°��Â� �� ��ÜþÀ±� �� ´±Æ÷ (D̂Inf) ë�ê ö�õ¥� ù¤�õ� �î ¢�¢ ö�È÷ ö���üõ üµ��¤ �� ,Àª��üÚµÆ� üó�ú¹õ Âµõ�¤�� º�û �� ù¤�õ� âþ¥�� �Áó .´¨� �þ�� ü¨��Öõ�ü÷�Øõ ø ü¨��Öõ ,ü÷�ØõÂþ¢�Öõ ¥� üØþ θ0 �î) θ = θ0 ý�¥��� ý¥�¨��±ª ×Þî �� ö���üõ �¤ ü÷�Â½� Âþ¢�Öõ ø ¢¤�À÷15

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢¢¤ D̂Inf > c Â�þ¢��Ö�õ ý�¥� ��� H0 ����®Â�êø ¢¤ø� ´�̈ ¢��� (.´�̈ � H0 ´�½�� Â�µ�õ�¤��� ý��Ì�êÝþ¤�¢ ,Àª�� (ñ�ú¹õ ø¢Âû µ, σ2) N(µ, σ2) ù¢��÷�¡ GθÂð� .¢�ªüõ
log gθ (x) = −12 log2π − 12 log σ2 − 12σ2 (x− µ)

2¤�Âì �¤ S2 = 1
n

n∑
i=1 (xi − x̄)2 ü�ãþ ,ö� ÝÞþ�î�õ üþ�Þ�µ¨¤¢ ¢¤ø�Â� σ2 ý�� �� Âð� ñ��Ýþ¤�¢ ,Ý�û¢1

n
log gθ̂ (xi) = −12 log2π − 12 logS2 − 12 �¹�µ÷ ¤¢ ø

D̂Inf = −Ĥ (f) + logS +

(12 log2π + 1)ý��±õ Â� ö�õ¥� ü�ãþ .´¨� ×»�¨�ø ö�õ¥� ù¤�õ� Ýµþ¤�Úó ��þÂì ö� ´���Â�è ´ÞÆì �î.À�µÆû ö�õ¥� ×þ âì�ø ¤¢ (´¨� ü�øÂµ÷� ÝÞþ�î�õ §�¨� Â� �î) ×»�¨�ø ö�õ¥� ø D̂Inf�÷ø�þ¤� Í¨�� ñ�õÂ÷ âþ¥�� ©¥�Â� üþ�Ø�÷ ö�õ¥� «�¡ ¢¤�õ ¤¢ °ÜÎõ ßþ� ´¨� Âî£ �� �¥�ó.Àª ���¤� (1981) �µûø� øÂÜ±þ�ó�×±ó�î �Ü¬�ê ��Þ���õ §�¨� Â� ö¢�� üþ�Þ÷ ö�õ¥� 3�2ü�øÂµ÷� ý��±õ Â� üþ�Þ÷ âþ¥�� ©¥�Â� üþ�Ø�÷ ý�Â� ü÷�õ¥� (1992)ö�¤�ØÞû ø üÞ�û�Â��.´¨� ë�ê üÜî ö�õ¥� ¥� ü¬�¡ ´ó�� ��÷ ö� �î À÷¢�Þ÷ ���¤�
H0 : f ∼ Exp (θ)

H1 :∼ H0¢�� Âþ¥ �¤�¬ �� �ûö� ý¢�ú�È�� ö�õ¥� ù¤�õ�
−Ĥ (f)− log x̄+ 1 (3)Ýþ¤�¢ ,Ý�û¢ ¤�Âì �¤ 1

θ e
−x

θ�¤�±ä gθ(x)ý���� (2) ñ�õÂê ¤¢ Âð� ñ��16
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢
D̂Inf = −Ĥ (f)− log θ̂ +

x̄

θ̂.Àþ�üõ ´¨¢�� (3) ù¤�õ� ö�Þû �¹�µ÷ ¤¢ .´¨� x̄ ü�ãþ θÝÞþ�î�õ üþ�Þ�µ¨¤¢ ¢¤ø�Â� θ̂ �îüµ¡���Øþ ö�õ¥� 4�2�� ý�ûâþ¥�� �Þû ß�� ¤¢ ´¡���Øþ âþ¥�� �Ø�þ� ¥� ù¢�Ôµ¨� �� (1981) ßó�õ¤À÷ø ø ºþø¢�¢ù¤�õ� �� ü÷�õ¥� ,´¨� ü�øÂµ÷� ßþÂµÈ�� ý�¤�¢ [0,1]ù�ð��Ø�
TDV = −Ĥ (f).À�îüõ ¢¤ �¤ H0 : f ∼ U (0,1)��®Âê TDV ×��î Âþ¢�Öõ ý�¥� �� �î À÷¢Âî üêÂãõ§�Øãõ ñ�õÂ÷ ©¥�Â� üþ�Ø�÷ ö�õ¥� 5�2¤¢ IG(µ, λ)§�Øãõ ü¨�ð ö�õ¥� �î ´�ãì�ø ßþ� ¥� ù¢�Ôµ¨� �� (2002) ñ��� ø ¤�Øó�û¢�õ

E
(
X2) = 1

µ + 1
λ ø E (X−2) = µ ¯Â�ªø¢ �́½�� ,[0,∞]ù��ð����Ø�� ��� ��ûâ�þ¥��� ��Þ�û ß����ù¤�õ� �� ü÷�õ¥� ,´¨� ü�øÂµ÷� ßþÂµÈ�� ý�¤�¢

TMT = Ĥ (f)− log
(w2) ö� ¤¢ �î À÷¢Âî üêÂãõ

w2 =

n∑
i=1 1

x2
i

− n
n∑

i=1 1
x2
i




n− 1.À��îüõ ¢¤ TMT ×��î Âþ¢�Öõ ý�¥� �� �¤H0 ø17
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢§�Ü��ó âþ¥�� ©¥�Â� üþ�Ø�÷ ö�õ¥� 6�2�� ℜù�ð��Ø� �� ý�ûâþ¥�� �Þû ß�� ¤¢ §�Ü��ó âþ¥�� �Ø�þ� ¥� ù¢�Ôµ¨� �� (2006) Ý�î ø ý���� §�Ü��ó âþ¥�� ©¥�Â� üþ�Ø�÷ ý�Â� ü÷�õ¥� ,´¨� ü�øÂµ÷� ßþÂµÈ�� ý�¤�¢ ��Üãõ ß�Ú÷��õö�õ¥� ù¤�õ�
TCK =

n2mθ̂ n∏

i=1 (Ỹ(i+m) − Ỹ(i−m)

)ö��õ¥� ß�þ� .À�÷¢Â�î ü�êÂ�ã�õ Ỹ(i) = X(i) −median
(
X(i)

) ø θ̂ = 1
n

n∑
i=1 ∣∣∣Ỹ(i)∣∣∣ö� ¤¢ ��î.À�îüõ ¢¤ TCK ×��î Âþ¢�Öõ ý�¥� �� �¤ H0 : f ∼ Laplace��®Âê

ˆDInf §�¨�Â� üÜî ö�õ¥� ÕþÂÏ ¥� �ó�� ¤¢ ùÀª ù¢Â±õ�÷ ý�û ö�õ¥� ��Üî �î ´¨� Âî£ �� �¥�ó.´¨� ñ�Ê� Û��ìùÀª ¤�Æ÷�¨ ý�ûù¢�¢ §�¨� Â� ö¢�� üþ�Þ÷ ö�õ¥� 7�2¥� ,(r < n) X(1), · · · , X(r) °�Âõ ý�ûù¤�õ� ü�øÂµ÷� ö���üõ �î ¢�¢ ö�È÷ (2003) í¤��´ª�÷ Âþ¥ �¤�¬ �� h(x) ùÂÏ�¿õ â��� °Æ�Â� �¤ ,n Ý¹� �� üê¢�Ê� �÷�Þ÷ ×þ
H1,2,···,r;n = − (logn+ · · ·+ log (n− r + 1))

+r − n

∫ +∞

−∞

(1− Fr;n−1 (x)) f (x) log h (x) dxù¤�õ� �� ,�¤ II á�÷ ùÀª¤�Æ÷�¨ ý�ûù¢�¢ §�¨� Â� ö¢�� üþ�Þ÷ ö�õ¥� §�¨� ßþ� Â� ø
T (m,n, r) = −H̄ (m,n, r) +

r

n

(
log

(1
r

(
r∑

i=1X(i) (n− r)X(r)

))
+ 1)�¤�¬ �� ùÀª¤�Æ÷�¨ ý�ûù¢�¢ ü�øÂµ÷� ¢¤ø�Â� H̄ (m,n, r)ö� ¤¢ �î

H̄ (m,n, r) =
1
n

r∑

i=1 log{ n2m (
X(i+m) −X(i−m)

)}
−
(1− r

n

)
log
(1− r

n

).¢Âî üêÂãõ ,´¨�18
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢ùÀ÷øÂÈ�� ùÀª¤�Æ÷�¨ ý�ûù¢�¢ §�¨�Â� ö�õ¥� 8�2ùÀ�÷ø Â�È���� ùÀ�ª¤��Æ�÷��̈ ý��ûù¢�¢ ��� �¤ ë��ê ö��õ¥� (2009) ü�õ��ì¤� ø ü�±���±�� ,ö����È�þÂ�î��ó���´¨� Âþ¥ �¤�¬ �� ö�õ¥� ßþ� ù¤�õ� .À÷¢�¢ Ý�Þã�
T (w, n,m) = −H (w, n,m) +

m

n

[
log

( 1
m

m∑

i=1 (Ri + 1)X(i)

)
+ 1]

ÀþÀ� ý�ûö�õ¥� 31�3��� f ü��øÂ�µ�÷� ý�Â�� ö� ¥� �ø��Ô�µ�õ ü�óø ×�»���̈ �ø ¢¤ø�Â�� ����±�ª ý¢¤ø�Â�� (2010) ù¢�����Ü�ä¢�Þ÷ üêÂãõ Âþ¥ �¤�¬
Ĥ (f) = −1

n

n∑

i=1 log f̂ (X(i+m)

)
− f̂

(
X(i−m)

)2¢¤ø�Â� ßþ� �� �î ¢�¢ ö�È÷ ýø .´¨� f ñ�Þµ�� üó�Ú� â��� �µÆû ¢¤ø�Â� f̂ ö� ¤¢ �î.À÷¤�¢¤�¡Â� ýÂµÈ�� ö��� ¥� ö¢�� üþ�Þ÷ ø üµ�ó�õÂ÷ ö�õ¥�2�3¢¤ø�Â�� ���÷ ��� ñ��Þ�µ��� ü�ó��Ú�� â����� ý�Â�� ýÀ�þÀ�� ¢¤ø�Â�� (2008) ü�õ��ì¤� ø ù¢�¥ Ó�¨��þâþ¥�� ö¢���µ¨��� ¯Âª �� n∏
i=1 f (xi) ö� ¤¢ �î À÷¢Âî üêÂãõ ùÀª À�Öõ ÝÞþ�î�õ üþ�Þ�µ¨¤¢.¢�ªüõ ÝÞþ�î�õ (ý��ãÎì üÎ¡ ñ�Þµ�� üó�Ú� â��� ��)¥� À��¤�±ä °��Â� �� F ø f ý�û¢¤ø�Â�19
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F̂n (x) =





0 x ≤ x01
n+1 − 1

n+1 x(1)−x
x(1)−x(0) x0 ≤ x ≤ x(1)

n−1
n(n+1) (i+ 1

n−1 +
x−x(i−1)

x(i+1)−x(i−1) + x−x(i)

x(i+2)−x(i)

)
x(i) ≤ x ≤ x(i+1)

n
n+1 − 1

n+1 x−x(n)

xn+1−x(n)
x(n) ≤ x ≤ xn+11 x ≥ xn+1.x0 = x(1) − n

n−1 (x(2) − x(1)) , xn+1 = x(n) +
n

n−1 (x(n) − x(n−1)) ö� ¤¢ �î
f̂i =

F̂n
(
X(i+m)

)
− F̂n

(
X(i+m)

)

X(i+m) −X(i−m)ø i < 1 ý�¥� �� X(i) = X(1) ø ´¨� �÷�Þ÷ °�Âõ ý�ûù¤�õ� X(1) ≤ · · · ≤ X(n) ö� ¤¢ �î.i > n ý�¥� �� X(i) = X(n)��� ø ù¢�¢ ���¹�÷� �¤ ö¢��� ü�þ��Þ�÷ ø ö¢��� ñ��õÂ�÷ ý��ûö��õ¥� ,��û¢¤ø�Â�� ß�þ� §��¨� Â�� ��ûö�.À÷¤�¢¤�¡Â� üÜ±ì ý�ûö�õ¥� �� ´±Æ÷ ü��¡ ö��� ¥� �ûö�õ¥� ßþ� �î À÷¢�¢ ö�È÷ ý¥�¨��±ª20
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢Â�üÜî ö�õ¥� ×þ 3�3ü�êÂ�ã�õ ýÀ�þÀ�� ü�Ü�î ö��õ¥� ˆDInf ù¤��õ� ¤¢ ü�Ø����î Â�����ç�� ��� (2010) ü�õ��ì¤� ø ù¢�����Ü�äÝþ¤�¢ (2) ¥� .À÷¢Âî
D̂Inf =

1
n

n∑

i=1 n2m (
X(i+m) −X(i−m)

)
− 1
n

n∑

i=1 log gθ̂ (Xi)Âð� ü�ãþ ,Ý��î ù¢�Ôµ¨� Gθ̂ Û®�Ô� ¥� ´¨� Gθ̂ ÕµÈõ �î gθ̂(x) ý���� ë�ê ñ�õÂê ¤¢ Âð�
ˆDinf ý�Â� Âþ¥ �¤�¬ �� ýÂÚþ¢ ¢¤ø�Â� ,Ý��î ¢¤ø�Â� Gθ̂(X(i+m))−Gθ̂(X(i−m))

X(i+m)−X(i−m)
�� �¤ gθ̂(x)Àþ�üõ ´¨À�

ˆ̂
DInf = −1

n

n∑

i=1 logGθ̂ (X(i+m)

)
−Gθ̂

(
X(i−m)

)
n
/2m 

�Âþ¥ À�î ÛÞä Âµú� üÜ±ì ¢¤ø�Â� ¥� �î À¨¤üõ ÂÑ÷ �� DInf ÀþÀ� ¢¤ø�Â� .Àþ�üõ ´¨À�,À�µÆû Ù�û�Ýû ÂµÈ�� ¢¤ø�Â� ø¢ ßþ� ø Àþ�üõ ´¨¢�� üÜ®�Ô� �Î��¤ ×þ ¥� fÀ�÷�Þû gθ¢���ø ����÷ , �́̈ � f̂ ü����±��ü�� Û�õ��ä ��î X(i+m) −X(i−m) À�þÀ�� ¢¤ø�Â�� ¤¢ ��Ø���þ� ��� ��ê��Ì�õ.¢¤�À÷
ˆ̂
DInf ý��±õ Â� ©¥�Â� üþ�Ø�÷ ö�õ¥� ü�ãþ ,À�îüõ À�þ�� �¤ §À� ßþ� ý¥�¨ ��±ª ¸þ�µ÷ö�¤�ØÞûø üÞ�û�Â�� ö¢�� üþ�Þ÷ ö�õ¥� �� �Æþ�Öõ ¤¢ «�Ê¡ ��) ýÂµú� ý�ûö��� ¥� �õ�Þä.¢�ªüõ ö���Âþ¥ ��Ìì ¤¢ ˆ̂

DInf ý��±õ Â� ý�ûö�õ¥� ÂÚþ¢ ¥��µõ� .À÷¤�¢¤�¡Â� ((1992)¥� ùøÂð ß�Þû ´½� ��÷ ˆ̂DInf ù�Ú÷� ,Àª�� �þ�� H��ÜþÀ±� ùøÂð ´½� Gθ ù¢��÷�¡ Âð� 1 ��Ìì.´¨� �þ�� ��ÜþÀ±�(¢�ª �ã��Âõ (2010) üõ�ì¤� ø ù¢���Üä �� ��±�� ý�Â�)ý�ûù¢��÷�¡ ¤¢ ÍÖê �î D̂Inf ý��±õ Â� ý�ûö�õ¥� é�Ü¡Â� �î ´¨� ßþ� ë�ê ��Ìì ü�ãõüûøÂð ù¢��÷�¡ Âû ¤¢ ˆ̂
DInfý��±õ Â� ©¥�Â� üþ�Ø�÷ ý�ûö�õ¥� ,À÷¤�¢ ¢Â�¤�î ü¨�Öõ�ü÷�Øõ.À÷¤�¢ ¢Â�¤�î21
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1389 ¢�¢Âõ ,�þÂ±� ù�ÚÈ÷�¢ ö�Âþ� ¤�õ� Å÷�ÂÔ�î ß�Þû¢Û±þ�ø âþ¥�� ©¥�Â� üþ�Ø�÷ ö�õ¥�.´¨� Û±þ�ø ù¢��÷�¡ �� éøÂãõ fθ (x) = θxθ−1 exp (−xθ) üó�Ú� â��� �� �ûâþ¥�� ù¢��÷�¡Â�ð� ß�þ�Â������� . �́̈ � ��þ��� Y = Xc ���Ü�þÀ�±�� �́½�� ë��ê ù¢���÷��¡ ��î ¢��ªü�õ ���Ü�ã�õ ü�ð¢��̈ ���,À�î ¢¤ ˆ̂
DInf ï¤�� Âþ¢�Öõ ý�¥� �� ö� Ë�Ö÷ Û��Öõ ¤¢ �¤ H0 : f ∈ W (θ) ��®Âê ö�õ¥�ý�¥� �� �¤ ö�õ¥� ü÷�Â½� Âþ¢�Öõ ö���üõ ø ¢¤�À÷ üÚµÆ� üó�ú¹õ Âµõ�¤�� º�û �� ö�õ¥� ù¤�õ�.¢¤ø� ´¨À� ý¥�¨��±ª �Ü�¨ø �� (Àª�� À÷���üõ θ ¥� ü¬�¡ ¤�ÀÖõ Âû θ0�î) θ = θ0�ûÂ�çµõ ÛþÀ±� §�¨� Â� ©¥�Â� üþ�Ø�÷ ö�õ¥� 4�3Â��Â� °��Â��� U(0,1) âþ¥�� â��� ø üó�Ú� â��� �Ø�þ� �� ���� �� (2010) üõ�ì¤� ø ù¢���Üäù¤�õ� ,´¨� F0(x) = x ø f0(x) = 1

Tv =
1
n

n∑

i=1 ∣∣∣xif̂ (xi)− F0 (xi)∣∣∣ ö� ¤¢ �î ,�¤
f̂ (x) =

1
nh

n∑

i=1K (x− xi
h

)

[01, ]ù��ð����Ø�� ��� â�þ¥��� ü�µ�¡�����Ø�þ ö��õ¥� ý�Â�� , �́̈ � ñ��Þ�µ��� ü�ó��Ú�� â����� ý���µ�Æ�û ¢¤ø�Â��¥� üÌã� ý�¥��� ë�ê ö�õ¥� ��Âð �î À÷¢�¢ ö�È÷ �û ý¥�¨��±ª .À÷¢�¢ ¤�Âì ù¢�Ôµ¨� ¢¤�õö�õ¥� ü��¡ �� �õ� ¢¤�¢ ¼��Â� ,ö��� ÂÑ÷ ¥� üµ¡���Øþ ý�ûö�õ¥� Âþ�¨Â� ß�È÷�� ý�ûâþ¥��ö�õ¥� §�¨�Â� �î ö¢�� üþ�Þ÷ ö�õ¥� üóø .´Æ�÷ (1981)ßó�õ¤À÷ø ø ºþø¢�¢ üµ¡���Øþö¢�� üþ�Þ÷ ö�õ¥� «�Ê¡ �� °�ì¤ ý�ûö�õ¥� �� ´±Æ÷ ,¢�ªüõ üêÂãõ Âþ¥ �Âª �� ø ë�ê.´¨� ¤�¢¤�¡Â� ýÂ��ó�� ¤��Æ� ö��� ¥� (1992)ö�¤�ØÞû ø üÞ�û�Â��¤¢ .´¨� (0,∞) ù�ð ��Ø� �� �µ¨��� âþ¥�� ¥� üê¢�Ê� �÷�Þ÷ ×þ X1, · · · , Xn�î À��î Âêüê¢�Ê� ý�ûÂ�çµõ ¥� ×þÂû �î À÷¢�¢ ö�È÷ (1992) ©ø�ó� ø ¢�þ�ó� �¤�¬ ßþ�
Yij =

Xi

Xi +Xj
i 6= jù¢�����Ü�ä .À�ª��� ü�þ��Þ�÷ ��ûXi íÂ�µ�È�õ â�þ¥��� Â�ð� ��ú���� ø Â�ð� ´�¨� ´�¡�����Ø�þ â�þ¥��� ý�¤�¢Â�Ô�¬ ����®Â�ê ö��õ¥� ý�Â�� �¤ Â�þ¥ ù¤��õ� ø ù¢Â�î ù¢��Ô�µ�¨� ë��ê ����Ì�ì ¥� (2010) ü�õ��ì¤� øù¤�õ� §�¨� Â� H0 : Xi ∼ exp (θ) i = 1, · · · , n22
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TE =

1
n (n− 1)∑∣∣∣yij f̂ (yij)− F0 (yij)∣∣∣�� ö�õ¥� ßþ� ö��� ø ´¨� ¤�ð¥�¨ ö�õ¥� ßþ� �î À÷¢�¢ ö�È÷ ý¥�¨��±ª �� ø À÷¢�Þ÷ üêÂãõ.´¨� ÂµÈ�� (1992)ö�¤�ØÞû ø üÞ�û�Â�� ö¢�� üþ�Þ÷ ö�õ¥� ö��� ¥� ý��Ñ��Üõ Û��ì ö���õ
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