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��C$A$AE?BI�I�N�����NPA �JNPT�C�M�AcNPO*V
� X3`]e�������gBYf U¡¢b�\jb��B£3b¥¤J¦B£3\3df &Y[b*§	£3b9£3_Be¨ghe¨b*Y��
��?(©PNPA$AcNPOªG[@�«�G'OPT�AcNPO�C¬SPI,?BI�CcSPI0CcF�F�­�W�gB®3Z]Y�^�_BY[`¯gh�&°P�
±���²�_he[e¨¡³gB£3£���´µ?BI�NPT¢?BI�CcSRF�«�G'O�TUNPA�S�?BT�ADC$H	@B�
±¥gB`c &X3`cghe¨_BY��3¶¸· � l(¹%�
º�»�±v¼�½�¾
¹"b*£3d[X3Y*� �a� �3dfb�®�e[b�¡Q¿�b�Y��Blalam"�
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Å £Æ�BY[Ça£3£�d¨gB &d[®�Y[_	\3X3d[b*£(eª®3Yf_"\�X3d[b*Y[b�Y¥®�_Be¨bPe¨b*Y�È�_a�jb*Y�¿3`cZEe[e��B_"\3 �Éfb*£&evdf_a¡Ê¿3YfX3 Bb*Yªg�§# &§hgB`]Z]e[b*e¨df¡³b*YË�
 BbPe=· Y[Z]¡UghÌÍghY[bB��Î¸b*e[e[b.Zc£�£3b�¿JÏÐYfb�Y9¿3`¯gB£(eªgB£3£3bPe�ghe9®�_Be¨bPe¨b�£�bUd[ 'gB`Ñe¨Z]`c¤3ÇBY[b=b�£Ò¿�b�dËe¨b*¡ªeª§Bb� (e¨ &`¯ghd[d[bh�
· Y[_	\3X3dfb�£(e¨b*£1e¨gBY�ÉfbP§"£�`cZc�9dfe[Zc & &®3Y[Ç�§ab*YÐÓ�_aYÐ¦9 B_a£(e¨Yf_a`c`]b�Yfb�gheÔ®%_Be[b*e[b�£3b�¤�_a`c\3b*YÔdfb���Zc£�£3b�£�Ó�_BYÔ (§hgB`cZEe¨b*e[dË�
d[®�b�dfZ]ÕJ 'gBd$Éf_a£3b*£��
¾�g

X
§hÏÐY[b §Bb� (e¨b*£�g�§�b�£¥e¨Z]`]Ó�b�`]\3Zc�L§Bgh`c�Be�®�_Be[b*e�È�_a��gh£&e¨g�ghe�§ab* &e[b�£Qb*Y�£3_aY[¡³gB`EÓ�_aY[\3b*`]e�¡³b*\¥Ó�_BYf§ab*£(e¨£3Z]£3�

µ = 110 g
_a�¢§BghY[Z¯gh£3d

σ2
�%¾�g³ (§hgB`cZEe¨b*e[d[df®%b*d[Z]Õ3 hghd�Éf_a£3b*£�Ó�_aY�§ab* (e�§hÏÐY[bQg'e¸§Bb� (e¨b*£µ®J¦U®�_Be¨bPe¨b�£�bªZc & hb

d[ 'gB`�g�§&§	Zc hb9¡¢b�Y�b*£3£
20 g

Ó�Y¨g�\3b*£1Ó�_BYf§ab*£(e¨b�\�b9§ab* (e¨b�£�®J¦
110 g

�
�%Öµ�¸£&e¨g�ÈJ¿JgBYfb¥Z�\3b*efe¨bv®3X3£3 (e[b*e�È�g'e�§hgBYfZ¯gB£�d[b�£jb*Y� �Éfb*£&e�ÈJ_a�=`cZ] 

σ2 = 100 g2
�

¶�§Bg=b�Y�d[gB£3£3dË×	£3`cZ]�a¤3b*e[b�£1Ó�_aY�ghe�b�£je¨Z]`]Ó�b*`c\3Z]�9§hgB`c�he�®%_he¨b*e�§Bb�Z]b�Y�¡³b*Y�b�£3£
120 g Ø¶�§Bgµb*Y¢d[gB£3£3dË×	£3`cZ]�a¤3b*e[b�£�Ó�_aY=ghe=b*£Äe[Zc`]Ó�b*`c\3Z]��§hgB`]�Be�®�_Be¨bPe=b�Y=Zc£3£�b�£�Ó�_aY�df®%b*d[ZEÕJ 'gBd�Éf_a£�b�£�È \�§	d*�

P (|X − 110| ≤ 20) Ø¶�§Bg�b*Yvd[gB£3£3dË×	£3`cZ]�a¤3b*e[b�£ÙÓ�_aY�ghe¥b*£Æ®�_adfb¢¡¢b�\ ��Ú e[Zc`]Ó�b*`c\3Z]�¢§hgB`]�Be¨bª®%_Be[b*e[b�Y�§ab*Zcb�Y�¡¢Zc£�\3Y[b�b*£3£
1500 g Ø
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��£(e¨g�gheÐ\3bPe�¿3`]ZcYÑeRghefe�b�£�dËe¨Zc & &®3YfÇ�§Bb�¡³b*\
n
e[Zc`]Ó�b*`c\3Z]��§Bgh`c�Be[b�®�_Be¨bPe¨b�YÍÓ�Y¨gQ®3Yf_"\�X3 &d�Éf_a£3b*£��3¾�g

Y
§hÏÐYfb

gB£(eRgh`c`�®�_Be¨bPe¨b*Y�df_a¡ CcF�F(NÍÓ�Ça`]�ab�Y�df®%b*d[Z]Õ3 hghd�Éf_a£3b*£�ÈJ¿3`cgB£(e�\3b
n
Z�dËe¨Z] 	 &®3YfÇ�§ab�£��

� Öµ^J_aYf 	`cgBYÐ¤(§a_BYfÓ�_aY�§	Z� 'gB£#gh£&e¨g=ghe
Y
b�Y�¿3Zc£�_a¡³Z]d[ =Ó�_aY[\�b�`]eÐ¡³b*\�®JghY¨gB¡¢b*e[Y[b

n
_a�

p = 1 − P (|X − 110| ≤ 20)
È3\�b�Y

X
b*Y�\3b*Õ3£3b�YËe�df_a¡ e¨Z]\3`cZ]�ab�Yfb�Z�_a®�®3�(g�§ab*£��

Å £Ub*dfe[Zc¡³ghe¨_aY Ó�_aY
p
b�Y

p̂ =
Y

n

�(Ì�Z]dLg'eÔ\3bPe[e[b¸b*YLb*£UÓ�_aYf§Bb�£(e¨£�Zc£3�adfY[bPe[eLb�dfe[Zc¡³ghe¨_BYÃÓ�_aY
p
È(_a�ªX"e¨`cb*\

§hgBYfZ¯gB£3dfb�£�e¨Z]`
p̂
�

ºÔYfX3  \3b*£3£3b#b*dfe[Zc¡³ghe¨_aYfb�£ e¨Z]`�¦µÕJ£3£3b1b*eUgB£3df`¯gB�µÓ�_aY�§hgBY[ZcgB£3dfb�£
σ2

e[Zc`Ô§Bb� (e¨b*£}®J¦Æb*£ ®�_Be[b*e�È
£J¦hY9\3bPeQZÑb�£/dfe¨Z] & 	®�Y[Ç�§ab³®J¦#dfe[ÇaY[Yfb�`]d[b

n = 19
¿3`]ZcY�_a¿�d[b�YË§ab*Yfe=ghe

y = 2
®%_Be[b*e[b�YvZc & Bb¢Ó�Ça`c�ab*Y

df®%b*d[Z]Õ3 hghd�Éf_a£3b*£��

À �������(����� )��%
��	�'���(
�
�
���+��
W�_aY[ hb�`Ã\3YfZ]§Bb�Y�b*£ Z]£(e¨b�Yf£3b*efe¨ 'ghÓ��Q\�b�Y�¤Jgh£µ¤JgBY¸e[Y[bQ\3gheRgB¡³gBdf 	Z]£3b�Y�e¨Z]`c��Éfb�£3�ab*`cZ]�3��� ¿3`cgB£(e�b�Y�\�b*e�¡³gB£3�ab
 &X3£3\3b*YÔZ]£3£3_a¡1È(_a�vb�£3 hb�`]e[b�¿3`]ZcY ¡¢ZcdËÓ�_aY[£3Ç�×	\3b�\3b*Y[d[_B¡ \�b*eLb�YÍ`cb�£��ab�¦�§ab*£(e¨b�®J¦v`cb*\3Zc�¥¡³gBd[ &Zc£��(W�_aYf Bb*`
¿�b�dfe[b�¡¢¡³b*YÔdfb��QÓ�_aYÔ¦ª��Éfb*£3£3_a¡=Ó�ÇaYfb¸b*£�dfeRg'e¨ZcdËe¨Z]d[ ¢gB£JgB`E×	d[b�g�§³®J¦B`c_B�a�aZc£��adfe[Zc\3b*£3b�e¨Zc`� &X3£3\�b�Y�����£(eRg�ghe
®J¦B`]_a�a�aZ]£3�adËe¨Zc\�b�£

T
e[Zc`%b�£je¨Zc`EÓ�b�`]\3Zc�v§Bgh`c�Be� &X3£�\3b9¤3gBY� &X3¡QX3`cghe¨ZE§.d¨gh£3£3df×	£3`]Zc�a¤�b*e¨dËÓ�_aY[\�b�`cZ]£3�

F (t) = 1 − exp(−λt),
Ó�_BY

t > 0
_a�

λ > 0.

�%Öµ�¸£&e¨g�È3 &X3£jZ�\�b*e[e[b�®3X3£3 (e[b*e�È�g'e
λ = 0.1

�3ºÔb*Y[b��B£
P (T < 15)

��ºÔY[X� U\3bPÕJ£3Zcd$Éf_a£3b*£�g�§U¿%bPe¨Zc£��ab*e
d[gB£3£3dË×"£�`cZc�B¤3b*e�e¨Z]`�¦³¿�b�Y[b*�a£3b

P (T < 45|T > 30)
��¹"gB¡³¡¢b�£�`cZc�B£�\3b9e[_UY[b*d[X3`EeRghe[b�£3bv_a�³\3Y[ÇBÓ$e�Z

\3b*£�d[gB¡¢¡³b*£3¤3b�£��³¤(§	Zc`] Bb�£1b��Bb�£3df hgh®�df_a¡ ��Éfb�`c\�b�YÐÓ�_aY�\3b*£3£3bvd¨gB£�£3df×	£3`]Zc�a¤3bPe¨dËÓ�_aY[\3b*`cZ]£3�ab�£��
^J_aY�¦¢��Éfb�£�£3_a¡=Ó�ÇaY[b�dfZc£�gB£JgB`E×"dfb9Yfb��aZ]dfe[Y[b�Yfb�Y�W�_aY[ hb�`�e¨Z�XJg�§	¤3b�£��aZc�ab¥®J¦h`c_a�a�BZc£3�ab*Y���¾�g

Ti

§hÏÐY[bv®J¦B`]_a�h�
�aZ]£3�adfe[Zc\3b*£³e[Zc`�®%b*Y[df_a£

i = 1, . . . , 10
È&_a�ªgB£(eRgQgheL\3Z]d[d[b¸Ó�Ça`c�ab*YÑ\3b�£� &X3¡QX�`¯ghe[Z]§ab�d¨gh£3£3df×	£3`]Zc�a¤�b*e¨dËÓ�_aY[\�bP�

`cZ]£3�ab*£#�aZEe[e�_�§ab�Y*��²�b�dfX3`]e¨ghe¨bPe�b�Y�Ó�Ça`c�Bb�£3\3bv®J¦B`]_a�a�aZ]£3�adËe¨Zc\�b�Yv­�Z�¡¢Zc£&X�e[e[b�Y¨°P�
11.1

È
9.4

È
40.4

È
19.5

È
6.9

È
5.4

È
14.5

È
2.2

È
8.0

_a�
7.7

�
� Ö#Ì�Zcd�ghe�d¨gh£3£3df×	£3`]Zc�a¤�b*e¨dËe¨bPe[e¨¤�b*e¨b*£�e[Zc`

Ti

È
i = 1, . . . , 10

È3b�Y

f(t) =

{

λ exp(−λt)
Ó�_aY

t > 0
0

b�`]`cb*Y[d
.

ºÐghd[b�YËe�®J¦ªeRgh`c`c¡³ghe[b�Y[ZcgB`cbPeÑZ�X3£3\�b�Y[dfÇa Bb*`cdfb�£j§"Z]`�W�_aY[ hb�`�b*dfe¨Z]¡³b*Y[b
λ
�J¹	b*e[e�_B®3®jY[Zc¡¢b�`]Zc�a¤�b*e¨dËÓ�X3£3 a�

d$Éf_a£3b�£Ä­�`cZ] Bb�`]Zc¤3_	_	\�Ó�X3£3 &d�Éf_B£3b�£�°Ð¡¢b�\#e¨gB£3 hbQ®J¦U\3bPe[e[bªÓ�_aY[¡³¦B`]b*e�����e¨`]b�\qd[gB£3£3dË×"£�`cZc�B¤3b*e[d[¡³gB &d[ZE�
¡¢b�YfZc£3�adfb�dËe¨Zc¡³ghe[_aY[b*£ ­�¡³g! "Zc¡QX3¡ `cZ] Bb*`cZc¤�_"_	\Ub*dfe¨Z]¡Ug'e¨_aYfb�£�°LÓ�_aY

λ
_a�=Y[b��B£�X�e�b*dfe[Zc¡³ghe¨bPe��

W�_aY[ hb�`�§	Zc`�¿%b*£(×	efe¨b¥Y[b*d[X3`EeRghe[b*eÐÓ�Y[gQX3£3\3b*Y[dfÇa Bb*`cd[b*£1e[Zc`%¦QZc£�Ó�_BY[¡¢b�Y[b¸ &X3£3\3b*£3b¥_a¡ §Bb�£(e¨bPe¨Z]\3b�£1®J¦Q`cb*\3Zc�
¡³gBd[ &Zc£��
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� ÖµÅ £�®�b�Y[df_a£j B_a¡¢¡¢b�YÔZ]£3£.®J¦Q 'ghÓ��*b�£�È"¡³b*£�gB`]`cb�e¨Y[b�¡UgBdf &Zc£3b*£3b�b�YÔ_a®3®�e¨ghe[e��3¶�§hgªb*YÐd¨gh£3£3df×	£3`]Zc�h�¤3bPe¨b*£�Ó�_aY�ghe� &X3£�\3b�£1Ó�¦BY�b�£1`cb*\3Zc��¡³gBd[ &Z]£1Z]£3£3b*£
15

¡³Z]£	X"e[e¨b*Y ØW�_U®�b�Yfd[_a£3b*Y� h_a¡³¡¢b�Y�d[gB¡ªe¨Z]\3Zc��Z]£3£1®J¦³ 'ghÓ��*b�£�È�¡¢b�£qgh`c`cb�e[Y[bv¡Ughd[ &Zc£3b*£3bvb�Y�_a®3®�e¨ghe[e���¶�§hg³b*Y
Ó�_aYË§ab*£&e[b*e�e¨Z]\je[Zc`%\3b�£1d[Z]dfe¨bvg�§�\3b�e[_¢Ó�¦BY�b*£�`]b�\3Z]��¡Ughd[ &Zc£ Ø
��e[e¨YË×	 	 j`]Çad[£3Z]£3�ab*£3bvÓ�ÇBY[dfe¸d[_B¡ Ó�X3£3 &d�Éf_a£qg�§

λ
È�_a�³dfb*efe�\3b*Y[b*efe¨b*Y�Zc£�£�\3Z]£#b*dfe¨Z]¡³b*Yfe[bv§Bb�Y[\�Z�Ó�_aY

λ
Ó�Y[g�Ó�_BY[Y[Z]�ab�\3b*`c_a®�®3�(g�§ab�Ó�_aY�¦��aZ�e¨gB`c`]df§hgBY��

À �������(����� Â#���	��� �&���J�������
ÌÑb�\1_a®�b�Y[gBd�Éf_a£jg�§� &£3b*`cb*\3\3b*e�b*Y�\3b*e�§	Zc (e[Zc��ghe�§	Z]£3 Bb*`cX�e[d[`¯gh�ab*e�¡¢b�`]`c_a¡ `]b��a�a¿�b�Z]£3b*eÔ_a�=`¯¦BYf¿%b*Zc£3bPeÐ¿3`]ZcY
£JÏÐYÔl9�aY[gB\3b�Y*�	Ì�Zc£3 hb�`]b�£UYfb��a£�b�dÔdf_a¡ £3b��aghe¨ZE§=¤&§	Z]dÔ®�b�Y[df_a£3b*£.b�YL hgh`]§	¿%b*Zc£(eÍ_a�ª®�_adfZ]e¨ZE§�¤(§	ZcdÔ®�b�Yfd[_a£�b�£
b�Y�¤'ÉfX�`c¿�b�Zc£(e��
��b�£Ù¡³b*\3ZcdfZc£3df �dËe¨X3\�Zcb�¿3`]b

n = 25
®JgBd[Z]b�£(e¨b*Y� &£3b�_a®�b�Yfb�YËe¥¡³b*\  h_a£(§ab*£3d�Éf_a£�b�`c`  &Z]Y[X3Yf�aZ,È�_a�

m = 27®JgBdfZcb*£&e[b�Y�¿3`]b�_a®%b*Y[b*Yfe�¡³b*\jb�£1£&×�e[b� &£3Z] 	 Ud[_a¡  'gB`]`cb*d���_a¡¢®3X�e[b�YË� gBd[dfZcdËe¨b�YËe� &ZcY[X�Y[�aZ0�
¾�g

X
§"ÏÐYfbj§	Z]£3 Bb*`cX�e[d[`¯gh�ab*e=¡¢b�`]`c_a¡ `cb*�a�a¿�b�Z]£3b*e�_B�µ`¯¦BYf¿%b*Zc£3bPe�b*efe¨b�Y=_a®�b�Y[gBd�Éf_B£�§Bb�\Ä B_a£(§Bb�£3d$Éf_a£3b�`]`

 &ZcYfX3Y[�aZ0È _a�ÆgB£(eRg/g'e
X

b�Y¢£3_aY[¡³gB`EÓ�_aY[\3b*`]e=¡¢b�\�Ó�_aYf§Bb�£(e¨£�Zc£3�adË§ab*Y[\3Z
E(X) = µ

_a� dfe¨gB£3\JgBYf\Jg�§&§"Z] 
SD(X) = σ

��Ì�Z�¤3gBY
n = 25

X3g�§	¤3b*£3�aZ]�ab�¡U¦h`cZc£��ab�YÔg�§³§	Zc£3 hb�`cX"e¨d[`cgB��¡¢b�\j B_a£(§Bb�£3d$Éf_a£3b�`]`� &ZcY[X�Y[�aZ0È�_a�
\3Z]d[d[b¥£3_he¨b�Yfb�d

x1, ..., x25

�JÎ�bPe�_a®3®3`E×"dfb�d¸ghe
x̄ = 1

25

∑

25

i=1
xi = 2.3

_a� ∑

25

i=1
(xi − x̄)2 = 294

�
W�Zc`]df§hgBYfb�£3\3bhÈ�`cg

Y
§hÏÐY[bÒ§	Zc£� Bb�`]X�e¨df`¯gB�Bb*eq¡¢b�`]`c_a¡ `]b��a�B¿%b*Zc£3bPe#_a��`c¦BY[¿�b�Z]£3b*e�b*efe¨b*Yq_a®�b�Y¨ghd�Éf_a£ §Bb�\

��_B¡³®3X"e¨b�Y���gBdfd[Z]d[b�YËe� &ZcYfX3Y[�aZ0ÈL_B��gB£(eRg ghe
Y
b�Y.£3_BY[¡³gB`]Ó�_aYf\3b�`Ee¢¡³b*\}Ó�_aYf§Bb�£(e¨£3Z]£3�adË§ab�Yf\3Z

E(Y ) = η_a�.dËeRgB£�\JgBY[\3g�§&§	Zc 
SD(Y ) = σ

��¼�b*Y[ �ghe�dËeRgB£3\3gBY[\Jg�§&§	Zc hb*e�e[Zc`�\3bªe[_U_a®�b�Y[gBd�Éf_a£�d[¡¢b*e¨_	\3b*£3bQgB£(e¨gBd�¦
§hÏÐY[b9\3b*e�d¨gh¡³¡¢bB�3Ì�Z�¤3gBY

m = 27
XJg�§	¤3b�£3�BZc�abv¡U¦h`cZc£��ab�Y�g�§�§	Zc£� Bb�`]X�e¨df`¯gB�=¡¢b�\	��_a¡¢®3X�e[b�Y���gBdfd[ZcdËe¨b*Yfe

 &ZcYfX3Y[�aZ0È�_a��\3Z]d[dfbÍ£�_Be¨b*Y[b�d
y1, ..., y27

��Î�b*e�_a®3®�`]×	d[b*d¬ghe
ȳ = 1

27

∑

27

j=1
yj = 1.5

_a� ∑

27

j=1
(yj−ȳ)2 = 115

�
Ì�Z�gB£(eRgBY�g'e�¡U¦h`cZc£��ab�£3b�d[_B¡ b�YÔ��Éf_aYËeÔÓ�Y[gQ\3b�e¨_�_a®�b�Y[gBd�Éf_B£3d[¡¢b*e[_"\3b*£3b�b*Y�XJg�§"¤�b�£3�aZ]�ab¥g�§U¤(§Bb�Y¨gh£3\3Y[bh�
�%ÖÙ^J_aYfb�d[`c¦�b�£/�B_"\ b�dËe¨Zc¡³ghe[_aY�Ó�_aY�§hgBY[ZcgB£3d[b*£

σ2
¿JgBdfb�YËeª®J¦1gB`]`cbQ¡³¦B`cZ]£3�ab*£3bBÈ�\"§"d*��Ó�Y¨gj¿J¦B\3b¢ B_a£	�

§Bb�£3d$Éf_a£3b�`]`�_a�
��_a¡¢®3X�e[b�Y���gBdfd[ZcdËe¨b*YfeL 	Z]Y[X3Yf�aZ,�&^�Zc£3£¢Ó�_aYf§Bb�£(e¨£3Z]£3�adË§ab�Yf\3Zcb*£.e¨Z]`�b*dfe[Zc¡³ghe¨_aYfb�£³\3XU¤JghY
Ó�_aYfb�df`¯¦hefe��JÅ Y�b�dËe¨Zc¡³ghe[_aY[b*£.Ó�_aYf§Bb�£(e¨£3Z]£3�adfY[b*efe Ø
��e¨`cb*\ÆbPe

95 �  B_a£�Õ3\3b�£3dfZc£(e¨b*Yf§hgB`]`ÑÓ�_BY�§BghY[Z¯gh£3d[b*£
σ2

¿JgBdfb�YËeª®J¦�¡³¦B`cZ]£3�ab*£3bªÓ�Y¨g�¿J¦h\3b³ h_a£(§ab*£"�
d$Éf_a£3b�`]`�_a����_B¡³®3X"e¨b�Y���gBdfd[Z]dfe¨b*Yfe� &ZcYfX3Y[�aZ0�3²�b��a£j_a�Bd¨¦=X�e�Zc£(e¨b*Yf§hgB`]`cb*eÐ£	X�¡³b*Y[Zcdf ��
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� Ö#Ì�ZÃÇa£3df Bb�Yv¦.X3£�\3b�Yfd[Ça hb¢_B¡ Ó�_aYË§ab�£(e[b*e¥§	Zc£3 hb�`cX"e¨d[`cgB�.¡¢b�`]`c_a¡ `]b��a�a¿�b�Z]£3b*e�_a��`¯¦BYf¿%b*Zc£3bPe�b*Y�Ó�_aYË�
df �Éfb*`c`]Zc�QÓ�_aY�\3b�e[_¢_B®%b*Y¨gBd$Éf_a£3d[¡¢b*e[_"\�b�£3bh�
^J_aYf¡QX3`��*YÐ\3bPe[e¨b¥df_a¡ b�£1¤(×	®%_Be[b�dfb*e¨b*dfe¸§ab�\#¦�\3b*ÕJ£�b�Y[bv£&X3`c`]¤(×"®�_Be[b�d[b¥_a�¢gB`Ee¨b*Y[£Jghe[Z]§³¤(×"®�_Be[b�d[bh�
¹"bPe[eL_a®3®¢b�£¢e¨b�dËe¨_a¿�d[b�YË§hghe¨_aYÍ_a�¥ÕJ£3£¢Ó�_aY[ 'gBdËe¨£3Z]£3�ad[_B¡³Y[¦B\3b*e��(¶�§hg¥¿3`cZ]YÃ B_B£3 &`cX3d$Éf_a£3b�£U®J¦¥e[b�dËe¨b�£�È
£J¦hY�dfZc�a£�Z]ÕJ 'gB£3df£3Z]§"¦BbPe�b�Y

α = 0.05
_a�=\3X�¿�Y[X3 hb�Y�\Jghe¨gBb�£3b¥df_a¡ b�Y��aZEe[e�Z�_B®3®3�(g�§ab*£ Ø²�b��a£1X�e

p
�2§ab*Y[\3Z]b�£j§ab*\q¦�¿3Y[X� Bb¥eRgB¿�b�`]` � �

e � ��l(� � ��l � � ��l � l���iai l���i�� l���i(� l����a� l"� �a� l�� � � l�� � �
ν = 25

l"��k Ú k l���k ÚaÚ l���k � i l���k �BÚ l���k(�Bi l���ka� Ú l������Bl l����Blam l���m � � l����a�Bi
ν = 27

l"��k Ú k l���k ÚaÚ l���k � i l���k � � l���k � l l���ka�a� l������Bl l����Bl�� l���m � � l����a�Bi
ν = 50

l"��k(� � l���k Ú m l���k Ú3� l���k � � l���k � � l���ka��� l������a� l����Blak l���m � m l����a�Bi
ν = 52

l"��k(� � l���k Ú m l���k Ú3� l���k � � l���k � � l���ka��� l������a� l����Blak l���m � m l����a�Bi
W�gB¿%b*`c` � �	±�X3¡QX�`¯ghe[Z]§Qd[gB£3£3dË×	£3`cZ]�a¤3b*eÍZ

t
�2Ó�_BY[\3b*`cZc£��ab�£��a^�_BY

T
ef�2Ó�_BY[\3b*`]eÑ¡¢b�\

ν
Ó�Y[Z]¤3b*e[d[�aY[gB\3b*Y�È(d¨¦¥§	Zcd[b*Y

eRgh¿%b*`c`cb*£
P (T ≤ t)

Ó�_BY�X3`cZ] Bb�§ab*Y[\3Z]b�Y�g�§
t
�

À �������(����� ����-Ù��!$
��J��+2�������	!��0���
¹"Z]¡QX3`]e¨gB£�Ó�_aYf\3b�`]Zc£3�Bb�£�È

f(x, y)
È	e[Zc`�\3b�e[_�\3Zcdf 	Yfb*e[b�dfe[_a 'gBdfe[Zcd[ hb�§hgBY[ZcgB¿3`]b�£3b

X
_a�

Y
b�YÐ�aZEe[eLZ%Ó�Ça`]�ab�£�\3b

eRgh¿%b*`c`,�

×
	�l ×
	 � ×
	¥�
 �	¸� �

1

6

1

12

1

12

 �	�l
1

12

1

6

1

12

 �	 �
1

12

1

12

1

6

^¬Z]£3£j¡UgBYf�aZc£3gB`]Ó�_aYf\3b�`]Zc£3�Bb�£=e¨Zc`
X
_B�=e[Zc`

Y
È3_a�=¿�b�Y[b*�a£jÓ�_aYf§Bb�£(e¨£3Z]£3�¢_a��§BghY[Z¯gh£3dÐe¨Z]`

X
_a��e¨Zc`

Y
�

ºÔb*Y[b��B£Q B_�§hgBY[ZcgB£3dfb�£�¡¢b�`c`]_a¡
X
_a�

Y
È
Cov(X, Y )

�hÅ Y
X
_a�

Y
XJg�§	¤3b�£��aZc�ab Ø ¹	§hgBY[bPeÃd[ 'gB`	¿�b��aYfX3£3£3b*d��


