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£�©�¯/�õ½O©�£�°Ö¥¬«h¡�¦r¢��5©�®�£�©�¯/�Ö¯C�_°�¯P½ £5¯³´U¥%ûC¡�¦r£�¥�£�©�¦r£�©�¢#¥C¶=©ª�ç¼{¡��5¡j�h¢�¡G¥C²3¯/�£-«h©J¼e�
¼{¡��r¡��h¢j¡�¦�©ª�SÎ�üç¡�«µ£5�5¡#¥�£�´�¡��(£º¡jÏ�¡�¢
£�¦�·ÀÌE°h©ª¦B©ª¦æ¡#¥C¦r©ª¶�¤_«�¯/�h¡�h¦r©ª�h¨ø¦r©ª´�©ª¶�¥C�'£���¥%�h¦r¼{¯/�r´U¥�£�©�¯/�h¦æ¥C¦
£�°h¥%£u¯C¼7�C¯/�h¡j¦'¥C�h«98�¡��(½ ¥C�r« Ç~��Ó/ÔCÓ(É6¼{¯/�I£5°h¡º��h©�±�¥C�5©ª¥%£�¡D¢#¥%¦5¡C·$|2£u¡j�h«h¦uh®õ©��ø¥Q£�¡j¦r£u²�¥C¦5¡j«õ¯/�
£�°�¡�Ñ�¯C£5¡�¶�¶ª©��h¨�:Û¦

T 2
¦R£�¥%£5©ª¦r£5©ª¢�©��h¦r£�¡�¥C«Q¯C¼&}N£�h«h¡j�N£;:{¦ £0�2«h©ª¦R£��r©ª²h�£5©�¯/�<·@ÌE°h¡j��½?¡�¦r°h¯P½×°h¯P½Å£�¯D£5¡�¦r£

¼{¯/�O²h©ª¯+¡jÊNh©�±�¥C¶ª¡j�h¢�¡u¼{¯C�6¨/¡j�h¡j��¥C¶F²h©ª¯+¡jÊNh©�±%¥%¶ª¡j�h¢�¡'�r¡�¦R£��5©�¢j£5©ª¯/�h¦O¯/�³«h©JÏ<¡j�5¡j�h¢�¡j¦I©��¬Î�üç¡j«»£��r¡#¥%£5´G¡j�N£
¡jÏ�¡�¢
£�¦j·�¸�h�R£�°h¡j�'¯/��§F½"¡G«h¡j¦5¢j�5©�²�¡º£�°�¡�©ª�N£5¡��r¦5¡�¢
£�©�¯/�ê����h©ª¯C�Â£�¡�¦R£#§�¶�©ªûC¡j¶ª©�°�¯+¯+«ø�5¥%£�©�¯�£�¡j¦r£D¥C�h«ø£�°h¡
¢�¯C��Î�«h¡j�h¢�¡Q©ª�N£5¡��R±%¥C¶"¥C®�®h�5¯(¥%¢A°_¼{¯C�'£�¡j¦r£�©��h¨»²h©ª¯+¡jÊNh©�±%¥%¶ª¡j�h¢�¡Gh�h«�¡��-£�°h©�¦-¢�©ª�r¢�h´�¦r£�¥C�h¢j¡�¦æ¥C�h«_½"¡
¢�¶ª¥C©�´ £�°�¥�£O£5°h¡�¦r¡u£�°h�r¡�¡-¥%®h®h�5¯/¥C¢�°h¡�¦6©���¼l¥C¢
£6¡j�h«h¦6h®¬©ª��£5°h¡u¦�¥C´�¡.£�¡�¦R£#·
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}+£�¥%£�©�¦r£�©�¢#¥C¶h©ª��¼{¡j�5¡���¢�¡.¥%²3¯/�£"£5°h¡�«h©�Ï�¡��r¡��h¢j¡I©ª��Îçü�¡j«Q£5�5¡�¥%£�´�¡��(£?¡
Ï<¡j¢j£5¦�§
τ
§ç©�¦"´G¥C«h¡O£�°��5¯/h¨C°G£�°h¡

½O©�£5°h©ª��¦5h²�r¡�¢
£BÇ{Æ¥�$� É²��«�©�Ï�¡��5¡j�h¢j¡�¦�§
Y−ij

§�«�¡jÎ��h¡j«»©��_Ç��/É
·LÌE°h¡'¦R£�¥%£5©ª¦r£5©ª¢�¥C¶<´G¯+«h¡j¶�¼{¯C�
Y−ij

¢�¥C�³²3¡
½O�5©J£5£5¡��³¥%¦

Y−ij = µ−j + εAij − εBij ,
Ç��(É

½O°h¡j�5¡6£�°�¡O±/¡�¢
£�¯/�5¦
µ−1

¥C��«
µ−2

¥%�5¡EÎ�üç¡�«U¡jÏ�¡�¢
£�¦?¥C�h«
εAij

¥C�h«
εBij

¥C�5¡O©ª�h«h¡j®3¡���«h¡��(£?´æh¶�£5©J±%¥C�5©�¥%£5¡
�h¯/�r´U¥%¶.«h©ª¦R£��r©ª²h�£5¡�«Å½O©J£�°×Ðj¡��r¯�´G¡�¥C�h¦¬¥C�h«×¢�¯�±%¥C�r©�¥C�h¢j¡ø´U¥%£5�5©�¢�¡j¦

ΛA

¥C��«
ΛB

�5¡�¦r®3¡�¢
£�©�±/¡j¶�¤C·
ÌE°h©�¦�´G¡�¥C�¬£�°�¥%£

Y−ij
©�¦���¯/�5´G¥C¶�¶J¤�«�©ª¦r£5�5©�²h�£�¡j«¬½O©�£�°³´�¡#¥C�

µ−j
¥%�h«»¢�¯�±%¥C�5©ª¥C�h¢j¡-´G¥%£��r©Jü

Σ−− =
ΛA +ΛB

§h©X·�¡C·

Y−ij ∼ Np(µ
−
j ,Σ−−),½O°h¡j�5¡-£�°h¡'Îçü�¡j«Â¡
Ï<¡j¢j£5¦

µ−1
¥C�h«

µ−2
¡�ÊN�¥C¶�¦

τ + π
�5¡�¦r®3¡�¢
£�©�±/¡

τ − π
²3¡�¢�¥Ch¦r¡æ¯C¼OÇ£�/ÉO¥C��« Ç � É
·

ÿ@ü�¥C¢j£O´æh¶J£�©J±�¥C�5©ª¥�£�¡6¦r£�¥�£�©ª¦R£�©ª¢�¥C¶3©ª�ç¼{¡��5¡j�h¢j¡u¥C²3¯/ç£
τ
¢#¥C��²3¡�´G¥C«h¡Ih¦r©ª�h¨D£�°h¡.¦r£�¥%£�©�¦r£5©ª¢

D
«�¡jÎ��h¡j«

²N¤

D = (Ȳ−1 + Ȳ−2 )/2,

�



½O°h¡j�5¡
Ȳ−1 = (1/n1)

∑n1

i=1Y
−
i1

¥C��«
Ȳ−2 = (1/n2)

∑n2

i=1Y
−
i2

¥C�r¡O£�°h¡6´�¡#¥C��«h©�Ï�¡��r¡��h¢j¡�¦"¯C¼ôÇ{£��r¡#¥%£~�
´�¡��(£-Æ	�6£��5¡�¥%£�´�¡j�N£\�EÉ.¡jÏ�¡�¢
£�¦-©ª�ø¦5¡�ÊNh¡j�h¢�¡U¨/�5¯Ch®

1
�5¡j¦5®3¡j¢j£�©J±/¡G¦5¡�ÊNh¡j�h¢�¡U¨/�5¯Ch®

2
·2��¯�½ ½"¡

°�¥#±/¡u£5°�¥%£

D ∼ Np(τ ,ΣD),
Ç£�/É

½O°h¡j�5¡u£�°h¡u¢j¯P±�¥C�5©ª¥C�h¢�¡�´U¥�£��5©�ü
ΣD

©�¦

ΣD = (1/n1 + 1/n2)Σ−−/4,

¥C�h«¬©�¦E¡�¦R£�©ª´G¥%£5¡�«�²N¤

Σ̂D = (1/n1 + 1/n2)Σ̂−−/4,

½O°h¡j�5¡

Σ̂−− = 1/(n− 2)
2∑

j=1

nj∑

i=1

(Y−ij − Ȳ−j )(Y−ij − Ȳ−j )′.

��¯%£�¡�£5°�¥%£
(n− 2)Σ̂−−

©�¦6	Å©ª¦5°h¥C�r£O«h©�¦r£��r©ª²hç£�¡�«�½O©J£�°
n− 2

«h¡j¨/�5¡j¡�¦6¯C¼>¼{�5¡j¡�«h¯/´¬§h©X·�¡C·

(n− 2)Σ̂−− ∼ Wp(n− 2,Σ−−).
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	_¥C�h¨õÜ
ÙEÞCñJò=Ç~�#Ó/Ó/Ó(É ¦5°h¯�½?¡j«Â°h¯�½È£�¯�£�¡�¦R£I¼{¯/�6²h©�¯+¡�ÊNh©J±%¥C¶�¡��h¢j¡-¦5©�´æh¶�£�¥C��¡�¯/h¦r¶�¤C§�½O°h¡j�Â²�©ª¯+¡�ÊNh©J±��
¥C¶�¡��h¢j¡æ©�¦I¢�¶ª¥C©ª´�¡j«»©�¼L¥C¶�¶>¡�¶ª¡j´G¡j�N£5¦.©��»£�°�¡D±/¡�¢
£�¯/�.¯C¼ô£�°h¡DÎçü�¡j«ø«h©��5¡�¢
£I£��5¡�¥%£�´�¡��(£.¡jÏ�¡�¢
£�¦j§

τ
§�¶�©ª¡j¦

©ª��¦5©ª«�¡»¥Ö¢�h²3¡%· Æ�¦5¦rh´G¡³£�°�¥�£
∆
©�¦�£�°h¡»¢j�£0�2¯CÏÍ�Nh´æ²3¡��G¦5®3¡�¢j©�¼Û¤+©ª��¨S²h©�¯+¡�ÊNh©J±%¥C¶�¡��h¢j¡C·ÍÌE°h¡j��§

£�¡j¦r£5©ª�h¨B¼{¯/�E²h©�¯+¡�ÊNh©�±�¥C¶ª¡j�h¢�¡�©ª¦ £5¯º£5¡�¦r£

H0 : max
1≤k≤p

|τk| ≥ ∆
±/¡��r¦5h¦

HA : max
1≤k≤p

|τk| < ∆.
Ç9Ô/É

¸�¯/�-£5°h¡�¯C�h¡(�2«h©ª´�¡���¦5©ª¯C��¥C¶M¢�¥C¦5¡õÇ
p = 1

ÉA§ }ç¢A°Nh©��5´G¥C�h�ÅÇ~��Ó/Ôê�PÉ'®��5¯/®3¯/¦r¡�«À½O°�¥�£º°�¥%¦B²3¡j¢�¯/´�¡�¥
¦r£�¥C�h«�¥%�5«Q£�¡j¦r£E¯C¼?ÇlÔ(É
·�|2£E©�¦ ¢�¥C¶ª¶�¡�«G£�°h¡6Ø2£�½"¯B¯/��¡(�2¦5©ª«�¡�«Q£�¡j¦r£5¦RóºÇlÌ6þ�}çÌ6É?¥C�h«�©�¦ ¡jÊNh©�±�¥C¶ª¡j�N£?£�¯D£�°h¡
¦r¤+´�´G¡
£��r©ª¢�¢j¯/��Î�«h¡j�h¢j¡�©��N£�¡j�r±�¥C¶"¥%®h®h�5¯/¥C¢A°_®h�r¯/®3¯/¦r¡�«S²N¤�	Ö¡�¦R£�¶�¥%ûC¡ÂÇ~�#Ó/Ô��PÉA·�Ì>¯³£�¡j¦r£�ÇlÔ(É.½O°h¡��
p > 1

§Y	_¥C�h¨_Ü
Ù6ÞCñJòLÇ~��ÓCÓ/Ó(É6®h�r¯/®3¯/¦r¡�«õ¥U£�¡j¦r£u²�¥C¦r¡�«ø¯/�¿£�°h¡æ©ª�(£�¡��r¦5¡j¢j£�©�¯/�ê�2h�h©�¯/�¿´�¡j£5°h¯+«�·'ÌE°�©ª¦
£�¡j¦r£6°�¥C¦O�5¡!r¡�¢
£�©�¯/�¬�r¡�¨/©�¯/�

RI =
p⋂

k=1

{
|Dk| < ∆− tn−2(α)

√
(Σ̂D)kk

}
,

½O°h©�¢A°�«h¡jÎh�h¡�¦6¥æ¦r©ªÐj¡(�
α
£5¡�¦r£ ¼{¯/��Ç9Ô(ÉA· 	_¥C�h¨»Ü
Ù"ÞCñJòFÇ���Ó/ÓCÓ(É"¥C¶�¦5¯æ¢�¯C�h¢�¶�h«h¡I£�°�¥%£?£�°h©�¦ ©��N£�¡j�5¦r¡�¢j£5©ª¯/�ð�

h�h©�¯/�³£5¡�¦R£.©ª¦�¡jÊNh©�±�¥C¶ª¡j�N£�£�¯G£5°h¡D¶�©ªûC¡j¶ª©�°�¯+¯+«¬��¥%£5©ª¯�£5¡�¦R£�¥C¦�½"¡�¶�¶�¥C¦�£5°h¡D¢j¯/��Î�«�¡��h¢j¡B¦r¡j£�¥C®h®h�r¯(¥C¢�°
¼{¯/� £5¡�¦r£5©ª�h¨³Ç9Ô/É
·
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«h©��5¡�¢
£�Î�üç¡j«¬Ç{£5�5¡�¥%£�´�¡��(£@Æ	�<£5�5¡#¥�£�´�¡��(£ �EÉF¡
Ï<¡j¢j£5¦�§

τ
·�Æ�¢j�5©�£5¡��5©ª¥O«h¡jÎh�h¡�«B²(¤-®��£5£5©ª�h¨��5¡j¦r£5�5©ª¢
£�©�¯/�h¦

¯/�³¥B�+�´B²3¡j�O¯C¼�¶ª©��h¡#¥C�?¢�¯/´æ²h©���¥%£5©ª¯C�h¦ ¯C¼
τ
·LÌE°�¥�£�©�¦O¥B£5¡�¦r£6¯C¼

H0 : max
1≤k≤q

|a′kτ | ≥ ∆
±/¡��r¦5h¦

HA : max
1≤k≤q

|a′kτ | < ∆,
Ç9Ó/É

½O°h¡j�5¡u£�°h¡
a′k
ú�¦6¥C�r¡u�5¯�½Í±/¡�¢
£�¯/�r¦�¯%¼@h��©�£O¶�¡��h¨C£5°�§h©X·�¡C·

ak · ak = 1
§
k = 1, 2, . . . , q

·
|2¼
ak
©ª¦E£�°h¡

k
£�°³¢j¯+¯/�5«h©���¥%£5¡�±/¡�¢
£�¯/�j§

k = 1, 2, . . . , p
§�£�°�¡��¬£�°h¡'�5¡j¨/©�¯/�¬¯C¼@¡�ÊNh©J±%¥C¶�¡��h¢j¡-©�¦O¦5©ª´�®h¶J¤

£�°�¡�¯/�5©�¨/©���¥C¶@¯/��¡�«h¡�¦r¢��r©ª²3¡�«_²(¤r	_¥C�h¨ÀÜ
Ù.ÞCñJò"Ç~��Ó/ÓCÓ(É
§F©9·�¡%·�½"¡�£5¡�¦r£QÇlÔ(É
·s	_¡�¢�¥C�Ö¦5®3¡j¢�©J¼Û¤ø¯C£�°h¡j�
¡�ÊNh©J±%¥C¶�¡��h¢j¡�¢j�5©�£5¡��r©�¥-²(¤Q�¦5©ª��¨B¯C£5°h¡�� ¶�©ª�h¡�¥C�"¢j¯/´æ²h©ª�h¥%£�©�¯C�h¦�·@ÌE°h¡.¼{¯/¶�¶�¯P½O©��h¨D¥C�r¡.¡
ü�¥C´�®h¶�¡�¦ ©��U£�°h¡
� �2«h©ª´�¡j�h¦5©�¯/��¥C¶�¢�¥C¦5¡%§W©X·�¡C·=½O°�¡��¬£�½"¯�¢A°h¥C��¥C¢
£�¡j�5©ª¦R£�©�¢�¦6¥%�5¡u´�¡#¥%¦5h�r¡�«�·

�/·
a1 = (1, 0)

′ ¥C�h«
a2 = (0, 1)

′ ¨/©�±/¡j¦E£�°�¡'ÊN�¥%«h��¥%£5©ª¢��5¡j¨/©ª¯C��¯C¼�¡�ÊNh©�±�¥C¶ª¡j�h¢�¡%§W¦r¡�¡-¸�©ª¨/h�r¡y�C·
� ·
a1 = (1, 0)

′ §
a2 = (0, 1)

′ §
a3 = (1/

√
2, 1/

√
2)

′ ¥C��«
a4 = (−1/

√
2, 1/

√
2)

′ ¨/©�±/¡j¦-£�°h¡
�r¡�¨/©�¯/��©��¬¸@©ª¨Ch�5¡ � ·
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∆
§?¦r¡�¡

¸�©ª¨/h�r¡ �ç·
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∆
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∆
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τ2

τ1

∆

∆−∆

−∆

¸@©ª¨Ch�5¡
��Õ

|2¼ô½"¡æ¶�¡j£
A
«�¡��h¯C£5¡-£�°h¡

q × p
´G¥%£��r©Jü�½O©�£5°»�5¯�½È±/¡�¢
£�¯/�r¦

a′k
§
k = 1, 2, . . . , q

§3£�°h¡j�¿½"¡æ¢�¥C�¿h¦r¡
£�°�¡O£���¥%�h¦r¼{¯/�r´G¡j«º±%¥C�r©�¥C²h¶�¡�¦j§

AYij1

¥C�h«
AYij2

©ª�h¦R£�¡#¥%«G¯C¼�£�°h¡O¯/�5©�¨/©���¥C¶�¯/��¡�¦L£�¯u£�¡j¦r£.Ç9Ó(ÉA·=Ì °h¡
D¦r£�¥%£�©�¦r£5©ª¢�¼{¯C�?£5°h¡.£5��¥C�h¦R¼{¯/�5´�¡�«U±%¥C�r©�¥C²�¶ª¡�¦?¡jÊN�¥C¶�¦

AD
¥%�h«�©�¦E¥%��¯/²h¦5¡j�r±%¥�£�©�¯/�Q¼{�5¯/´ £�°�¡

q
�2±�¥C�5©ª¥%£�¡

�h¯/�r´U¥%¶�«�©ª¦r£5�5©�²h�£�©�¯/�U½O©�£�°�´�¡#¥C�
Aτ

¥C��«³¢j¯P±�¥C�5©ª¥C�h¢j¡u´U¥�£��5©�ü
AΣDA

′
§h©X·�¡C·

AD ∼ Nq

(
Aτ ,AΣDA

′
)
.

��¯%£�¡�£5°�¥%£E£�°h¡u¢j¯P±%¥%�5©�¥%�h¢�¡u´G¥%£5�5©Jü�§
AΣDA

′ §�©�¦E¦5©ª��¨/h¶�¥%� ©�¼
q > p
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	Ö¡'¢#¥C�³h¦r¡'£�°h¡'©��N£5¡��5¦r¡�¢
£�©ª¯C�ê��h��©ª¯/��£5¡�¦r£6£�¯º£�¡j¦r£6£�°h¡'°(¤+®�¯%£�°h¡j¦5©�¦æÇ9Ó(É h��«h¡��6´G¯+«h¡j¶MÇ~�PÉA·7�Ë¡j£�h¦
¢�¯C�h¦5©�«h¡��E£5°h¡uÊQ¦5¡
£�¦6¯C¼�°N¤+®3¯C£5°h¡�¦r¡�¦�§

H0k : |a′kτ | ≥ ∆
±/¡j�5¦5h¦

HAk
: |a′kτ | < ∆,

¼{¯C�
k = 1, 2, . . . , q.

Ç~���(É
��¯%£�¡I£�°�¥�£ £�°h¡I£�¡j¦r£O®h�r¯/®3¯/¦r¡�«�²N¤#	_¥C�h¨»Ü
Ù"ÞCñJòFÇ~�#Ó/Ó/Ó(ÉM©�¦E¥D£5¡�¦R£O¯C¼?Ç9Ó/É"©��Q£�°�¡�¦r®3¡�¢�©ª¥C¶<¢#¥C¦r¡.½O°h¡��
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Rk =
{
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ÙläÛß+ê��$���ºé+ß3à+Ü
ÝuìUâ�à+Ü
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D
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l
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′
D
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−
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Ç��È�/É
½O°h¡j�5¡
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1/2 ∼ tn−2.
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k = k′
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¦r¯¬£�°�¡ºÎ��5¦R£'£�¡j�5´ ©ª� Ç��È�/ÉI¡�ÊN�¥C¶�¦
α
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½O©J£�°�®h�5¯C²�¥C²h©�¶ª©J£�¤N�'¥C¦
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¯C£5°h¡�� °�¥C�h«�©J¼
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τ∈H0

(D− τ )′Σ̂
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(D− τ )
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p
¢A°h¥C��¥C¢
£�¡j�5©ª¦R£�©�¢�¦u©ª�(£�¯

p
��¡j½ ¯/�h¡�¦j·GÌE°�¡G�r¡�¦rh¶�£'¯%¼�	_¥C�h¨ÀÜ
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Ç~�#Ó(É

½O°h¡j�5¡
λ(m)(D)
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Ç � �(É
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©��ÖÇ � �(É"½O°h¡j�
n→∞ ·ôÌ>¯�h¦5¡�£�°h¡u¢j¯/��Î�«h¡j�h¢�¡'¦5¡j£�¥C®�®h�5¯(¥%¢A°�£5¯º´U¥CûC¡u¥æ£�¡�¦R£

£�°h¥%£6°�¥C¦�¥C�³¥C¢j£5�¥C¶Ë¦5©ªÐj¡
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S−−
¥C�h«

S++
¥C�5¡U«h¡
Î��h¡�« ©��_£5°h¡Q¦r©ª´�©ª¶�¥C��½ ¥�¤C·ÂÌE°h¡Q¦r£�¥C�h«�¥%�5«À¡j�5�r¯/�D¯C¼E£�°�¡Q¡�¦R£�©�´U¥%£5¯/�

γ∗
©ª¦

«h¡j�h¯C£�¡j«³²N¤
s∗
¥C�h«¬©�¦E¨/©�±/¡j�¬²N¤

s2∗ =
(
S++/S−− − (γ∗)2

)
/(n− 3).

Ç��V�(É
|2£�´U¥#¤»¯+¢j¢�h�.£5°�¥%£

γ∗
«h¯+¡�¦��h¯C£�²3¡j¶ª¯/�h¨U£�¯Q£�°h¡æ©ª�N£5¡��R±%¥C¶

(−1, 1) ·�|2£u´G¥�¤»¥C¶ª¦r¯�¯+¢j¢�h�.£5°�¥%£.£�°�¡¢�¯C��Î�«h¡j�h¢�¡��r¡�¨/©�¯/�¿¼{¯C�
γ
©ª¦.�h¯C£�©ª��¢�¶ª�«h¡�«¿½O©�£5°h©ª�

(−1, 1) ·-ÌE°h©ª¦�©�¦.®3¯/©ª�(£�¡j«ø¯/ç£'¥C��«ø«h©ª¦r¢�h¦r¦5¡�«°h¯�½ £�¯³°h¥C�h«h¶�¡�©ª�¶°�h©ª¶�²�¥C�« Ç���Ó/Ó/Ó/É
·UÑ�¯P½"¡j±/¡j��§�½O°h¡��Ö£�¡�¦R£�©��h¨¬¼{¯/�u²h©ª¯+¡jÊNh©�±�¥C¶ª¡j�h¢�¡%§>£�°�©ª¦u©ª¦u�h¯
®h�r¯/²h¶ª¡j´ ²3¡j¢#¥Ch¦r¡.£5°h¡I©��N£5¡��5¡j¦r£�©��h¨-®�¥C�r£?©�¦M½O°h¡��

γ∗
©�¦"¢�¶�¯/¦5¡6£�¯DÐj¡��r¯B¥C�h«U½O°�¡��Q£�°�¡�½O©ª«�£5°U¯C¼�£�°h¡

¢�¯C��Î�«h¡j�h¢�¡-©��N£5¡��r±�¥C¶�©ª¦E¦5´G¥C¶�¶X·
	Ö¡�¢�¥C�Àh¦5¡QÌ6þ�}çÌ ¥C¦D½?¡�¶�¶ ¥%¦D£�°h¡Q¦r¤+´�´�¡j£��r©ª¢U¢j¯/��Îh«h¡��h¢j¡�©ª�(£�¡j�r±%¥C¶?¥C®�®h�5¯(¥%¢A°S£5¯/¨/¡j£5°h¡��-½O©�£�°
Ç � Ó(É"£�¯B£�¡j¦r£O¼{¯/�E¡�ÊNh©J±%¥C¶�¡��h¢j¡'©���±%¥C�r©�¥C²h©�¶�©�£�¤C§�©X·�¡C·=£5¡�¦R£

H0 : |γ| ≥ ∆γ

±/¡j�5¦5�¦
HA : |γ| < ∆γ,½O°h¡j�5¡

∆γ

©�¦ £5°h¡�®h�5¡j«h¡jÎ���¡�«³¢��£~��¯CÏ¿�+h´æ²3¡j� ¼{¯/�
γ
·ôÌE°h¡u¢j¯/��Î�«�¡��h¢j¡-©��N£5¡��r±�¥C¶Ë¥%®h®h�5¯/¥C¢�°¬�5¡!r¡�¢
£�¦

H0
©ª�¬¼l¥�±/¯C��¯C¼

HA

©�¼�£�°h¡'£�°h¡-¡j�N£�©��5¡
1 − 2α

¢j¯/��Î�«�¡��h¢j¡B©��N£5¡��R±%¥C¶Ë¼{¯/�
γ
¶�©ª¡j¦O½O©J£�°h©��

HA

·6Á�¦r©ª�h¨
£�°�¡'¡Aü�¥C¢j£6«h©ª¦R£��5©�²h�£5©ª¯/�Q©ª�ÖÇ � Ó(É
§h¥º¦R¤ç´�´�¡j£��r©ª¢

1− 2α
¢j¯/��Î�«�¡��h¢j¡-©ª�(£�¡��R±%¥C¶<¼{¯/�

γ
©�¦

Cγ =
(
γ∗ − tα(n− 3)s∗, γ

∗ + tα(n− 3)s∗
)
.

Ç¡���PÉ
ÌE°�¥%£6©�¦ £�°h¡u¦5¥C´G¡u¥C¦E£5°h¡uÌ6þ�}çÌ�§�½O°h©�¢A°¬�r¡$r¡j¢j£�¦

H0
©ª��¼l¥#±/¯/�E¯C¼

HA

©J¼@¥C�h«¬¯/��¶�¤Q©J¼

|γ∗| < ∆γ − tα(n− 3)s∗.
Ç¡� � É

ÌE°h©�¦6£�¡�¦R£.©�¦�¥G¶ª¡
±/¡�¶
α
£�¡j¦r£#§3©X·�¡C· £�°h¡-®h�r¯/²�¥C²h©�¶ª©J£�¤Q�5¡$r¡j¢j£5©ª�h¨

H0
¡j�5�5¯C�h¡�¯/�¦5¶�¤¬©�¦�¥%£I´�¯/¦R£

α
·OÌE°h¡

¦5©�Ð�¡u©�¦

α∗ = sup
θ∈H0

Pθ

(
|γ∗| < ∆γ − tα(n− 3)s∗

)
.

Ç¡�V�(É
��¯%£�¡Q£5°�¥%£

s∗
«h¡�®3¡j�h«h¦�¯/�S£�°h¡�¡j¦r£�©�´G¥%£�¡

γ∗
§ô£�°Nh¦æ£�°h¡Q±%¥%�5©ª¥C�h¢�¡Q¯C¼O£�°h¡�¡j¦r£5©ª´G¥%£�¡U¢#¥C� �h¯%£º²3¡

´G¥C«h¡O¥C�r²h©�£5��¥C�R¤D¦5´G¥C¶�¶ç¼{¯/�L¥%�N¤B®h¥C��¥C´�¡j£5¡��ô¦r¡�ÊNh¡j�h¢�¡�©ª�
H0

¥C¦ô©�£ô¢#¥C�º¼{¯C�ô¡�¦R£�©ª´G¥%£5¡�¦ô¯C¼3£�°�¡O´G¡�¥C��·
ÌE°h©�¦O©ª´�®h¶�©�¡j¦?£�°�¥%£E£�°h¡u¦r©ªÐj¡u©ª¦E¶ª¡j¦5¦E£�°h¥C�

α
§�©9·�¡%·=£�°h¡�£5¡�¦r£6©ª¦E¢j¯/�h¦r¡��r±�¥%£�©J±/¡C·

ÌE°h¡6´G¥�üç©�´æh´ ©��³Ç��V�/É@©ª¦=£�¥CûC¡���¯/�º£5°h¡O¡�«h¨/¡E£5¯
H0
§N©9·�¡%·�¼{¯/�

γ = ∆γ

· �?¡�¢�¥Ch¦r¡6£5°h¡O¡
üç®3¡�¢
£�¥%£5©ª¯/�
¯C¼
S++

¡�ÊN�¥%¶ª¦
(n− 2)(σ2A + σ2B +4 · ¥C� (ξij)) ¥C��« E[ξij] = 0

§ç©�£"©ª¦"´�¯/�5¡�¶�©ªûC¡j¶�¤B£5°�¥%£
s2∗
©ª¦"¦r´U¥C¶�¶

½O°h¡j�º£�°h¡j�5¡O¥C�r¡E�h¯�²3¡j£�½?¡j¡��G¦rh²�r¡�¢
£L±%¥C�r©�¥C²�©ª¶�©�£�¤'®h�r¡�¦r¡��N£�·ôÌE°Nh¦�§(£�°�¡E¦5©�Ð�¡E©�¦=¨/©J±/¡��æ½O°h¡j�
γ = ∆γ¥C�h«

ξij = 0, i = 1, 2, . . . , nj, j = 1, 2
·�Ñ�¯�½?¡j±/¡j��§<©�£�©ª¦6°�¥C�r« Çl©�´G®3¯C¦5¦5©�²h¶�¡¢¸PÉU£�¯U«h¡j�5©J±/¡-£�°h¡

α
©ª�

Ç�� � É"£5°�¥%£O¨/©J±/¡�¦O¦r©ªÐj¡
α∗
¥C��¥C¶J¤N£�©ª¢�¥C¶�¶J¤C·�|��h¦R£�¡�¥C«�§h½?¡�Î��5¦r£6«�¡��5©J±/¡

α
�r¯/h¨/°�¶�¤/§ç£�°h¡j�¬h¦5¡�£�°h©�¦E�5¯/h¨C°

α
¥C¦.¦r£�¥C�r£5©ª�h¨U®3¯/©ª�(£.©��Â¥Q�5¡j®3¡#¥%£5¡�«ø¦5©�´æh¶�¥�£�©J¯/�³®h�5¯+¢j¡�«hh�r¡æ£�¯UÎ��h«õ¥U²3¡j£r£�¡��.¡�¦R£�©�´U¥%£5¡D¯C¼ô£�°h¡

α£�°h¥%£6¨C©�±/¡j¦E£�°h¡u«h¡j¦5©��5¡�«¬¦5©�Ð�¡%·

���



¹ �"�{�"� º»z¼xH½�¾;vÀ¿�Á�Â"¿E½
ÂÃÁ�Ä¼ÅÆxHÇgÄ¢xÈ¾{wyÄ#¿EÂÃxHÉ�w�zsÄ¢xÈÄ¼v�w�Ê�w�ÉËÅ"z¼w�ÊÌÉ�ÅÃÍEw

|2¼�½?¡u¦5¡
£

s2∗ = s̃2∗ = (1− (γ∗)2)/(n− 3)

©ª� Ç¡�V�(ÉA§"£5°h¡���©�£º©ª¦º®3¯/¦r¦5©ª²�¶ª¡�£�¯õ¢#¥C¶�¢�h¶ª¥%£�¡
α∗
·8��¯C£5¡�£�°�¥%£�§?©J¼�£�°h¡j�5¡³¥C�5¡��h¯Ö²3¡j£�½?¡j¡��¹¦5�²�r¡j¢j£

±%¥%�5©�¥�£�©ª¯C��§h£5°h¡��
S−−

¥C�h«
S++

°�¥#±/¡'£�°h¡-¦5¥C´G¡'«�©ª¦r£5�5©�²h�£�©�¯/��·"ÌE°h©�¦�´�¯C£�©J±%¥%£5¡�¦E£�°�¥�£6½?¡D¢�¥C�»h¦r¡
s̃2∗
©ª�h¦R£�¡#¥%«¬¯C¼

s2∗
©ª��¯C�5«h¡j�E£�¯º¢#¥C¶�¢��¶�¥%£5¡u¥B�5¯/h¨C°¬¡j¦r£�©�´U¥�£�¡�¯%¼�£�°�¡-¥%¢j£5�¥C¶Ë¦r©ªÐj¡C·

Á�¦r©ª�h¨u£5°�¥%£L£5°h¡6®h�r¯/²�¥C²h©�¶ª©�£�¤D¯C¼<�r¡$r¡�¢
£�©��h¨
H0

©ª¦L´G¥�üç©�´G©JÐ�¡j«º½O°�¡��G£�°�¡��5¡�¥%�5¡O�h¯'²�¡
£�½?¡�¡j�Q¦5�²�r¡j¢j£
±%¥%�5©�¥%²h©ª¶�©�£�¤Q¥C��«�½O°h¡��

γ = ∆γ

½"¡'°�¥#±/¡u£5°�¥%£E£�°h¡u�r¯/h¨/°�¦5©ªÐj¡
α̃∗
¡jÊN�¥C¶ª¦

α̃∗ = P∆γ

(
|γ∗| < ∆γ − tα

√
(1− (γ∗)2)/(n− 3)

)
,

Ç¡���NÉ

½O°h¡j�5¡M½?¡"°�¥#±/¡M½O�5©J£5£�¡j�
tα
©ª�h¦R£�¡�¥C«-¯C¼

tα(n−3)
·�ÌE°+h¦j§C½"¡M½O©ª¶�¶/Î���«

α
¦rh¢�°D£�°h¥%£>£5°h©ª¦F®h�5¯/²h¥C²h©ª¶�©J£�¤

¡�ÊN�¥%¶ª¦
α̃∗
·Ç|2£�©ª¦.¢j¶ª¡#¥%�I£�°�¥�£

α ≥ α̃∗
¥C�h«Â£5°�¥%£.£�°h¡B¢�°h¯/©�¢�¡B«�¡�®3¡j�h«h¦'¯/�

∆γ

¥C�h«
n
·BþI¼M¢�¯/��5¦5¡%§

£�°�¡�½O©�«�£�°À¯C¼6£�°�¡�¢j¯/��Î�«�¡��h¢j¡¬©ª�N£5¡��R±%¥C¶?°�¥C¦æ£�¯Â²3¡�¦r´U¥%¶ª¶�¡��-£5°�¥C�
2∆γ

©�¼O£5°h¡��r¡�¦5°�¯/h¶ª«À²�¡�¥C�(¤
®3¯/¦r¦5©ª²�©ª¶ª©J£�¤�£�¯º�5¡!r¡�¢j£

H0
¥%£6¥C¶ª¶9·@ÌE°h©ª¦E¤+©ª¡j¶ª«�¦E£5°h¡u�5¡�¦R£��r©ª¢j£5©ª¯/�

tα(n− 3) < ∆γ

√
n− 3.

ÌE°+�¦�§�½?¡u¦5¡�¥C�5¢�°¬¼{¯/�
α
£�°�¥�£6¦5¥%£�©�¦rÎ�¡j¦

P
(
Tn−3 > ∆γ

√
n− 3

)
< α < 0.5,

Ç����/É
½O°h¡j�5¡

Tn−3

©ª¦ £0�2«h©ª¦R£��r©ª²h�£5¡�«Q½O©�£5°
n− 3

«h¡�¨C�5¡�¡j¦�¯%¼�¼{�r¡�¡�«�¯/´³·
ÿ=±/¡��³£�°h¯Ch¨/°

s̃∗
£�¥Cû%¡�¦�©J£�¦O´G¥�üç©ª´æh´ ©ª�

γ∗ = 0
¥C�h«¬«h¡�¢j�5¡#¥%¦5¡�¦�½O©J£�°�£�°h¡'«h©�¦r£�¥C�h¢�¡u²�¡
£�½?¡�¡j�

γ∗¥C�h«¬Ðj¡��r¯h§h½?¡u°�¥�±/¡�£�°�¥�£

max{|γ∗ − tαs̃∗|, |γ∗ + tαs̃∗|} =
{
|γ∗ − tαs̃∗|,

©�¼
γ∗ ≤ 0

|γ∗ + tαs̃∗|,
©�¼
γ∗ > 0

Ç��W�(É

£�¥%ûC¡�¦ô©�£�¦@´G©��h©�´æ�´ù¼{¯C�
γ∗ = 0

·
	Ö¡O¥C¶�¦5¯�°h¥�±/¡ £�°�¥�£L²3¯%£�°
γ∗−tαs̃∗

¥C�h«
γ∗+tαs̃∗

¥C�5¡ ´G¯C�h¯C£�¯C�h¡
©ª��¢��5¡�¥C¦5©��h¨B¼{h��¢j£�©�¯/�h¦E¯C¼

γ∗
©ª��£5°h¡u©ª�(£�¡��R±%¥C¶

(
−(1 + t2α/(n− 3))−1, (1 + t2α/(n− 3))−1

)
,

©X·�¡C·ô©���£�°�¡u©ª�(£�¡��r¡�¦r£5©ª�h¨B®�¥C�R£�¥%�5¯/h��«¬Ð�¡j�5¯h·LÌE°h¡u´G¯C�h¯C£�¯C�h©ª¢j©J£�¤G£5¯/¨/¡j£5°h¡�� ½O©�£5°_Ç¡�V�(É?¨C©�±/¡�¦ £�°�¥�£6©J¼
½?¡u�5¡!r¡�¢j£

H0
¼{¯/�

γ∗ = c
£5°h¡���½?¡'¥C¶ª¦r¯º�5¡!r¡�¢
£

H0
¼{¯/�

γ∗ ≤ |c| ·
ÆI¦ ´�¡��(£�©ª¯C�h¡�«Q¡�¥C�5¶�©ª¡j��§N£�°h¡.Ì6þ�}çÌ×¯C�?£5°h¡.¡�ÊNh©J±%¥C¶�¡��(£E¢�¯C��Î�«h¡j�h¢�¡u©��N£5¡��r±�¥C¶<¥C®h®h�r¯(¥C¢�°Q¼{¯/�"£5¡�¦r£5©ª�h¨
Ç"���NÉ�©ª¦Ë¥E¶ª¡j±/¡j¶

α
£5¡�¦r£�·��?�£F©�£Ë©�¦Ë¢j¯/�h¦r¡��r±�¥%£�©J±/¡C§%©���¼l¥%¢j£F©J£Ë©ª¦�¢�¯C´G´�¯/�.£5°�¥%£F©J£Ë©ª¦�©ª´�®3¯/¦r¦5©ª²�¶ª¡�£5¯O�5¡!r¡�¢
£

�È�



H0
·L¸�¯/�?¡
ü�¥%´G®h¶�¡C§çh¦5©��h¨

α = 0.05
©ª��¥D¦r£��«�¤Q¢j¯/�N£�¥C©ª�h©��h¨

n = 25
¦5h²�r¡j¢j£�¦j·?þ.²h¦5¡j�r±+©ª�h¨

γ∗ = 0¥C�h«Bh¦5©��h¨
s̃∗
©ª��¦r£�¡�¥C«º¯C¼

s∗
©ª�¬Ç��ê�PÉ�¨/©J±/¡�¦=£5°h¡E�5¯Ch¨/°º¢j¯/��Î�«�¡��h¢j¡6©ª�(£�¡��R±%¥C¶

(−0.37, 0.37) ·=ÌE°Nh¦�§N©�£©ª¦E®3¯/¦r¦5©�²h¶ª¡.£�¯º�5¡!r¡�¢
£
H0

¯/�h¶J¤Q©�¼
∆γ > 0.37

·^�?�£
∆γ > 0.37

¥C¶ª¶�¯P½O¦ ¯/�h¡u¯%¼�£�°�¡u½O©J£�°h©���¦rh²�r¡�¢j£
±%¥%�5©�¥%�h¢�¡j¦.£5¯�²3¡æ´�¯/�5¡-£5°�¥C�¿£�½O©�¢�¡B¥C¦.²�©ª¨�¥%¦I£�°h¡æ¯C£5°h¡��.¯C�h¡C§�©9·�¡%·

∆γ = 0.37 ⇒ σ2A/σ
2
B = 2.2

·
ÌE°h©�¦E©ª¦E¥D¼l¥C�?£�¯æ½O©ª«h¡.²h©ª¯+¡jÊ+�©�±%¥%¶ª¡���¢�¡.�5¡�¨C©ª¯/�U¼{¯/� ´G¯C¦r£E¡
üç®3¡j�5©ª´�¡��(£�¦j·LÆÈ´�¯/�5¡.�r¡#¥C¦r¯/��¥C²�¶ª¡.¶ª©ª´º©J£
©ª¦
σ2A/σ

2
B = 1.2

§3½O°h©�¢A°»¢�¯/�r�5¡�¦r®3¯/�h«h¦I£5¯
∆γ = 0.091

·�	Ö¡D�h¯�½ ¦r°h¯�½ °h¯�½ù£5¯U¢�¯/��¦r£��rh¢j£�¥�£�¡�¦R£
¥%£O¦5©�Ð�¡

α̃∗
¼{¯/�O¥C¶�¶�¢j�£0�2¯CÏÂ¶ª©�´�©�£�¦ ²(¤�¢A°�¯+¯/¦5©��h¨

α
©��ÖÇ����(É ¥C®h®h�r¯/®h�5©ª¥%£5¡�¶�¤C·

	Ö¡'°h¥�±/¡�¼{�5¯/´ Ç¡���NÉ"£5°�¥%£E£�°h¡u�5¯Ch¨/°�¦5©ªÐj¡
α̃∗
¢�¥C�¬²3¡u½O�r©�£r£�¡��¬¥C¦

P∆γ


 γ∗ −∆γ√

(1− (γ∗)2)/(n− 3)
< −tα


− P∆γ


 γ∗ +∆γ√

(1− (γ∗)2)/(n− 3)
< tα


 =

Ç¡���/É

= α− P∆γ


 γ∗ +∆γ√

(1− (γ∗)2)/(n− 3)
< tα




ÎO¡j½O�5©J£�©��h¨Ö£�°�¡¿©ª�h¡jÊN�¥C¶�©�£�¤µ©�� £�°�¡¿¶ª¡
¼Û£Q®��5¯/²�¥%²h©ª¶�©J£�¤ ©ª�ùÇ¡���/É�¥C¦
γ∗ < f(∆γ, tα, n)

¥C�h«Ã�¦5©ª��¨
£�°h¥%£O£�°h©�¦O®h�5¯C²�¥C²h©�¶ª©J£�¤U¡�ÊN�¥%¶ª¦

α
§h½?¡'¢#¥%�³¢#¥C¶�¢�h¶ª¥%£�¡.£5°h¡'«h©�¦r£5�5©ª²��£�©�¯/�Q¼{h�h¢j£5©ª¯/��¯C¼

γ∗
Ç{h�h«h¡j�O£�°h¡

¢�¯C�h«h©�£5©ª¯C�h¦ £5°�¥%£
E[γ∗] = ∆γ

¥C�h«��h¯�²3¡j£�½?¡j¡��»¦5�²�r¡j¢j£6±%¥%�5©�¥%²h©ª¶�©�£�¤hÉA·�	Ö¡u°�¥�±/¡

P∆γ


γ∗ <

(n− 3)∆γ −
√
(n− 3)t2α + t4α − (n− 3)∆2γt

2
α

n− 3 + t2α


 = α.

Ç¡�/Ô(É

ÌE°h¡ �5©�¨/°N£@®h�r¯/²�¥C²�©ª¶�©J£�¤'©���Ç¡���/É>©�¦@h�hûN�h¯�½O��§N²��£ô¢�¥C�B²3¡ ¢�¥C¶ª¢jh¶�¥%£5¡�«-¼{�5¯/´È£�°h¡ ûN�h¯�½O�º®h�r¯/²�¥C²�©ª¶ª©�£�¤
Ç��CÔ(É?©�¼F½?¡u½O�r©�£5¡�£5°h¡u©ª�h¡jÊN�¥C¶ª©J£�¤U©ª��£5¡��5´�¦E¯C¼

γ∗ < g(∆γ, tα, n)
§�©9·�¡%·

P∆γ


γ∗ <

−(n− 3)∆ +
√
(n− 3)t2α + t4α − (n− 3)∆2γt

2
α

n− 3 + t2α


 .

Ç¡�/Ó(É

	Ö¡I�h¯P½Åh¦r¡I£5°h¡IûN�h¯�½O��®h�5¯C²�¥C²h©�¶ª©J£�¤¬Ç��/Ô/Éô£�¯D¦r¯/¶�±/¡6£�°h¡�h�hûN�h¯�½O�ÖÇ¡�/Ó(ÉL²(¤G¦r¯/¶�±+©��h¨'¼{¯/�
tα′

©ª��£�°h¡
¡�ÊN�¥�£�©ª¯C�

f(∆γ, tα′ , n) = g(∆γ, tα, n).
ÇÃ���(É

ÌE°h¡j�5¡-©ª¦E�h¯G¡Aü�®�¶ª©ª¢j©�£O¦r¯/¶ªç£�©ª¯C��£�¯º£�°�©ª¦O¡�ÊN�¥�£�©ª¯C��§�²h�£�©J£6¢�¥C�³²3¡'¦5¯/¶J±/¡�«³²(¤��+h´�¡��r©ª¢�¥C¶�´G¡
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ΛA

¥%�h«
ΛB
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|2¼
ΛA = ΛB

£5°h¡��
γ(a) = 0
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γ(a)
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«h©�´G¡j�h¦5©�¯/��§

γ∗(a) = a′S+−a/a
′S−−a
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¥C�h«�£5°h¡u¢�¯C�5�5¡j¦5®3¯/�h«�©ª�h¨�¦R£�¥C�h«h¥C�5«¬¡��r�5¯/�j§

s∗(a)
©ª¦E¨/©J±/¡���²N¤C§

s2∗(a) =
(
a′S++a/a

′S−−a− γ∗(a)2
)
/(n− 3).
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H0 : |γ(a)| ≥ ∆γ

±/¡j�5¦5�¦
HA : |γ(a)| < ∆γ,
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H0
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1− 2α′
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Cγ(a)
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(−∆γ,∆γ)
·LÑ�¡j�5¡C§

Cγ(a) =
(
γ∗(a)− tα′(n− 3)s∗(a), γ

∗(a) + tα′(n− 3)s∗(a)
)
.
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Rγ(a) =
{
|γ∗(a)| < ∆γ − tα′(n− 3)s∗(a)

}
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H0 : max
1≤k≤q

|γ(ak)| ≥ ∆γ

±/¡j�5¦5�¦
HA : max

1≤k≤q
|γ(ak)| < ∆γ,
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q
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∆γ
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k
£�°
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H0k : |γ(ak)| ≥ ∆γ

±/¡j�5¦5�¦
HAk

: |γ(ak)| < ∆γ,
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⋃q
k=1H0k
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⋂q
k=1HAk
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γ =

q⋂

k=1

Rγ(ak) =
q⋂

k=1

{
|γ∗(ak)| < ∆γ − tα′(n− 3)s∗(ak)
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α
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k = 1, 2, . . . , q
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ak
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£G±�¥C�5©ª¥C²h©�¶�©J£�¤ �

γ(a1) = ∆γ
� ¥C��«

γ(ak) = δl
½O°h¡j�5¡

δl → 0
¥C¦
l →∞ ¼{¯C�

k 6= 1
·"¸��r¯/´ £�°h¡u�5¡�¦rh¶�£5¦6©��¬¦r¡�¢
£�©ª¯C�

�h·��u½"¡'°�¥#±/¡u£5°�¥%£

lim
l→∞

Pθl(Y ∈ R1) = α.

¸�¯/�
k 6= 1

½?¡'°h¥�±/¡�£�°�¥%£
γ∗(ak)→ 0

½O©J£�°�®h�5¯/²h¥C²h©�¶ª©J£�¤
1
¥C¦
l →∞ ·LÌE°h©�¦O©ª´�®h¶�©�¡j¦?£�°�¥%£

lim
l→∞

Pθl(Y ∈ Rk) = 1,
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H0 : max
1≤k≤q

|a′kτ | ≥ ∆
¥%�h«{�%¯C�

max
1≤k′≤q′

|γ(bk′)| ≥ ∆γ

±/¡j�5¦rh¦ Ç"�/Ô(É

HA : max
1≤k≤q

|a′kτ | ≤ ∆
¥C�h«
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1≤k′≤q′

|γ(bk′)| ≤ ∆γ,
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|a′kτ | ≥ ∆
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∪
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|γ(ak)| ≥ ∆γ
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|a′kτ | ≤ ∆

}
∩
{
|γ(ak)| ≤ ∆γ
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T (∆γ) = (γ∗(ak) −
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T (∆γ)

§�½?¡'°h¥�±/¡�£�°�¥%£E£�°�¡'®��5¯/²�¥%²h©ª¶�©J£�¤U¯%¼@�5¡!r¡�¢
£�©ª��¨
H0k

©ª¦

Pθ(Y ∈ RI
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