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Y[Z]\�^`_3a3b(c	^`dfehgBi(jBkBi(jBi(l
mhn*_3_3^o_3p.qsr=tunvgBiwjBkwi(jBi"x
yBZwz3_1{}|"d~dun*aL�B��gBi(jBkwiwjBiB�

�v���������v�����%��� �����������������h�v�.�����.�O�#�
��t~n�aL��p1x�l"�3a3n*dun�rS�%n*tslB�B�wi

{�^`a��3�wk�� �w��¡�x����¢�w�

£�C$A$AE?BK�KMF¥¤�¦�FOA §LFOV�C�R�A`FON*X
{��B�%n*�`�on�t�Zwp�¨�Zwt~r]�on�t[^�dfeT��eu^`dfe©^`ª&ª�«�{��B¬3^`t­�LZwt~�®�Bp(¯
°���±²Z�eue©r]�B_3_��L³#��eun�r]��e©^oduª=¨�Zwtur=n��od©�Br=�`^o_3p
°Q�B�`ª&´3�`��e©ZBt��3mhµ}iw�(¶%�

Y�q¥°v³�·s\

¶"n*_3du´3t*��x�l"�'¸u�B_&´L��tHl��w�B�3�

¹ �������(���»º {²qv¼Q��q¥±H¶"½M¾h°Q¿À\�¶�¿}¾

½[a�n�_3_3nvZw¬3¬�p(��cwn�_1ª'�B_1a3´���tu´3ª�n9´�eun�_�Á�c"^odunQa3nOeH�'e
∫

∞

0

xre−axdx =
r!

ar+1

_LÁ�t
a > 0

Zwp
r
n*t­n*e²z3n��EeT�B�o�

≥ 0

Âs^��%nOe©tu�Bª(e©n�ts�B_3ªBZBr]dfe~Ã�ZBp.Zw¬3¬3z�Zw�`a3dfe©^oa3n�t²¨�ZwtHnOes��n�d~eun�rSes�`Zwª'�B�Ee©Zwp=¬LÁWn*_]¸~n�tu_&�L��_3n�dfeT�Bd$¸~Zw_���{�ZwpwnOe
duª'�B�Hn*eueun�t�t~´�e©nOeT�B��n��o�`n�_Ä��_3ªBZwr=r=n#z(cwn*t1z(cBn�tua3�BpÅª&�oZwª&ª��ÇÆ"�¢�w�"È[r=n�_�ªBZBr]r=n�t����`�oeu^`aÅn*eueun�t�a3nOeueun
e©^oa3du¬�´3_3ª(e©nOe��

\��
X

«�r=^`_&´�eueun�t©¯­��n*eun�pw_3nve©ZwpBn*e©d­¨�Zwt~du^`_�ªBn��odun9¬LÁ]n*_#e©^o�o¨�n��oa3^`p9cB���`pBe²z(cwn*tuaL�Bp��%Âs^��B_(e©�BtH�'e
X
n�tHn*_

d~euZwª'�Bd~eu^`d~ªWc��Btu^`�B�%n*��r=n�aÉd©�B_�_3d~|	_3�o^`pwz3nOe©dfe©n*e~e©z3nOe

g(x) =

{

kxe−2x ¨�ZBt
x > 0

0
¨�Zwt

x ≤ 0
a3n*t

k > 0
n*t­n�_1ªBZw_3dfeT�B_(e��
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����ÂH^`d­��e
k = 4

�
m­cB� n�t�a�n�_�¨�ZBt~cwn*_(e©n�a�nv¨�Zwt~du^o_3ªBn*�`dun¥¨�Zwt euZwpwnOe��
ÂH^`d ��eÀd©�B_3_�d~|	_3�`^opwz3nOe©n�_]¨�ZwtÀ��e euZwpwnOe[n*t r=n�t}n�_�_Élvr=^`_&´�e~e©n�t ¨�Zwt~du^o_3ªBnOe[n*tÀeu^`�`_�� tur=n*e}�`^oª���� �wk��

� � \��
V
c�� tun]�B_(eT�B�o� p(�B_3pwn*t9^}���w¬%nOe���c n*_ rWÁ�_3n�a «�� lwlÉz(cwn�t~aL�Bpwn*tT¯v��e9euZwpwnOeSn*t9r=n�tvn�_3_Çl

r=^`_&´�e~e©n�t�¨�Zwtud~^`_3ª�n*e��w��ZBtun�d~�®ÁHn*_]du�B_3_3df|	_3�`^opwz3n*eud~¨�Zwt~a3n��o^`_3ph¨�Zwt
V
Zwp¥d~n*eueÀZw¬�¬�a3n�¨�Zwtu´�eudunOe©_3^o_3pwn�t

d~Zwr �`^opwpwn*t[e©^o��pwt~´3_3_É¨�Zwt�a3n�_�_3nB�
m­cB��n*t�d©�B_�_3d~|	_3�o^`pwz3nOe©n*_»¨�ZBt���e�euZwpwnOe�n�t�r=n�t9n�_3_Ål#r=^`_&´�eueun�tS¨�ZBtudu^o_3ªBnOe�r=^`_3dfe l#p(�B_�pwn�t�^
���w¬%nOe²��c�n�_1rWÁ�_3n�a «�� lwl�z(cwn�t~aL�Bpwn*tT¯��
m­cB�vn�ts«�e©^o�`_�� t~r]nOe�¯�du�B_3_3df|"_��`^`pBz3n*eun�_]¨�ZBt[��eÀe©ZBpwn*e n�tÀr]n*t n*_3_Él¥r]^o_&´�eueun�t}¨�Zwtud~^`_3ª�n*e r]n*t n*_3_
iw��p(��_3pwn�t�^����w¬�n*e²��c1lwlB��z(cBn�tua3�Bpwn�t �

\��
Y
«�r=^`_&´�e~e©n�t©¯}c�� tun¥a�n�_�e©^oa3n�_.euZwpwn*e d~eTÁ�t ¬LÁ�d~e©�Bd�¸~ZB_3n�_���qs¬3¬�z3Zw�`a�d~e©^oa3n�_

Y
c"^o�%c�� tun¥^o_"!L´3n*t~e­��c

¨�Zwt~du^`_�ªBn��odun*_�È�Zwp�c	^(�B_(eT�Bt��'e�a3n�_v�%nOe©^o_3pwn�a�nÀdu�B_3_3df|	_3�`^opwz3n*eud~eun*eueuz3n*e
f(y|x)

¨�ZBt
Y
È�pw^Eeue��'e�¨�Zwtud~^`_3ª�n��`d~n�_

X
n�t��`^oª

x (> 0)
È�n�t­pw^oe~e cwn*a

f(y|x) =

{

(x/2) e−xy/2
¨�Zwt

y > 0
0

¨�ZBt
y ≤ 0

# � m­c"^o�`ª�n�_É¨�Zwtua3n*�`^o_3p�zL�Bt­Zw¬�¬3z3Zw�oa3d~eu^`a3n*_ Y
_LÁ�t�a3n*e²n�t­pw^Eeue­�'e�¨�Zwtud~^`_3ª�n��`d~n�_1n�thl�r]^o_&´�eueun�t$�

m­cB� n�t ¨�ZBt~cwn*_(e©n*ehZw¬3¬�z3Zw�`a�d~e©^oaÉ_LÁBt ¨�Zwt~du^`_�ªBn��odun*_�n*tHl�r=^`_&´�e~e©n�t �
¶"nOeue²Zw¬3¬1du^or�´3�EeT�B_(e©nOeueuz3n*eun�_

f(x, y)
¨�Zwt

X
Zwp

Y
�

��^o_3_Éd©�B_�_3d~|	_3�o^`pwz3nOe©dfe©n*e~e©z3nOe©n*_
h(y)

¨�Zwt�Zw¬�¬3z3Zw�oa3d~eu^`a3n*_
Y
�

¹ �������(���&% ¶�'¥\BÂ�·H±h¿}¾

¾HÁ�t9¬3t���cwn�tQ¨�t©�Én*e~eSZBp�du�Br]r=n d~eun�a/^}n*_/d(�B�oc�ÁBtun=�B_3�B�o|	dun*tun*d9r=n�a z3n�_3df|	_ ¬LÁ�d��w�oc	^o_3_3z3Zw�oa3n*e�È�¨�ÁBn*d
�B_L���o|	dun*tun�d~´3�oe©��e©n*t duZBr c	^3duª'�B���B_(eT�sn*t ´L��c	z3n�_3pB^`pwn�ZwpH_3Zwtur]�B�E¨�Zwtua3n*�oeun r=n�a�¨�Zwtfcwn*_&eu_3^`_�p

µ
«�p	)'euZw_3_�¯

Zwp�c��Btu^`�B_3d
σ2
�

���+*h_&e©�=^�a�n*eueunQ¬3´3_3ª(e©nOeh��e
µ = 500

ZBp]�'e
σ = 80

�
\��

Y
�%nOe©n�pB_3nQn�_1du�`^oªWr]ÁB�`^o_3p3�"m²c����3�`^ot d©��_3_3d~|	_3�o^`pwz�n*e©n*_1¨�ZBt­��e

Y
duª'�B��Z�cwn*tuduª&t~^`a3n

550
�

\��
Y1

Zwp
Y2

c,� t~n�l du�`^oªBn9rWÁB�o^`_3pBn�t��3m²cwZBtHd~euZwtHn*tHdu�B_3_3df|"_��`^`pBz3n*eun�_#¨�Zwth��eha3^`d~dun9duª'�B����c&c	^`ª�n
¨�tu� z(cBn�t©��_3a3tun9r]n*aÉr]^o_3d~e

80
p	)'e©ZB_3_��
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�Hn*_�_3nOc	_&eun9d��w�oc�ÁBt~n�_Én�t��w� r=n*eun�t��`�B_3p�Zwp t~n*eueu�`^o_'¸~n*e�ZBp�p(ÁBt ¨�t©�ScBn�dfeHr=ZBe �wdfe����hn*e²n�t­��c�^o_&eun�t~n�dud~n
Á.�B_�du�®Á=z(cwZwtsr9|wn�d��w�oc1duZBr��L_�_3n�ds^�d(�B�oc�ÁBtun*_��%¿}tf¨��Btu^o_3pwn*t²¨�tu�.�B_3a3t~nSd��w�oc�ÁBt~n�th��c1e©^o�`dfcB��tun�_�a3nve |	¬�n
e©^o�`d~^`n�tH��eQd(�B�oc	^`_3_�z3Zw�`a�n*e¥^ dfe©Zwt~n�e©tun*ª&ª�n�_3a�tun�tQd~n�pÉ�`^o_3n � tfe¥¨�t©�.a3n*_ n*_3n n�_3a3n*_/��c d��w�oc�ÁBt~n�_�eu^`� a3n*_
�B_3a�tunB�

\��
Yj

��n*e©n*pw_3n=rWÁ��oe¥d��w�oc	^`_�_3z3Zw�oa ^}n*_/¬3t���cBn]d~Zwr n�tQeT�'eue
xj

r]nOe©n*tQ¨�tu�1a�n�_ cBn�dfe©�`^opwn n�_3a�n�_�È
j =

1, 2, . . . , n
�ÀÂH^hd~ª����h��_&e©� ��e

Y1, . . . , Yn

n�t=´L��c	z3n�_�pw^`pwn�Zwp/_�Zwtur]�B�o¨�ZBtua3n*�oe©n�r=n�aÅd©�Br=r=n�´3ª�¸~n*_&eun
c��Btu^`�B_3d

σ2
Zwp�¨�Zwtfcwn�_(eu_3^`_3pBd~cwn*tua3^

E(Yj) = α + βxja3n*t
α
Zwp

β
n�t�´�ª�¸~n*_(e©nQªBZw_�d~eT��_&eun�t*��³1^`_3dfe©n¥ª(c��Ba3t©�'e©du´�r]dMÃ n�dfe©^orW��euZwtun*_3ns¨�Zwt

α
ZBp

β
n*t�aL��pw^oe~e cwn*a�È

z3n*_3z3Zw�oa3d~c	^`d9«�a3´�d~ª'�B��^`ª&ªBn¥c	^`d~nQa3n*e~e©n�¯��

B =

∑n
j=1

(xj − x̄)Yj
∑n

j=1
(xj − x̄)2

A = Ȳ − Bx̄

a3n*t
x̄ = 1

n

∑n
j=1

xj

Zwp
Ȳ = 1

n

∑n
j=1

Yj

�

*�c#¬3tu�Bª(e©^oduªBnSÁBtudu�BªBn*ts��n�d~eun�r=r]n*thn*_�dun*pW¨�ZwthÁ=e©��j=¬3t���cwn�ts��c1d��w�oc	^`_�_3z3Zw�oa3n*e²^�z&cBn�tsn*_3a3nS��c�d(�B�oc
ÁBt~n�_��&\��

Y1, . . . , Y5

��n*eun�pw_3n­r]ÁB�oe d(�w�Ec"^o_3_3z3ZB�`a�^3a3n*_=cBn�dfe©tunhn�_3a�n�_#«
xi = 0

¯�ZBp
Y6, . . . , Y10

��n*eun�pw_�n
r]ÁB�oe�d��w�oc	^o_3_3z3Zw�oa�^�a3n*_ �wdfe©tunQn*_3a3n�_/«

xi = 40
¯��

� �#ÂH^`d­��e²aL��n�t

B =

∑

10

j=6
Yj −

∑

5

j=1
Yj

200m­cB� �3�o^`t[a�n*e­e©^o�`d~c��Bt~n�_3a�n¥´�eueut~|	ª&ªBn*eh¨�Zwt
A
�

��^o_3_�c��Btu^`�B_3dun*_�e©^`�
B
´"eue©tf|	ª&e²cwn*a

σ2
�

±­n�du´��oeT�'e©n*eh��c�a3n x���r]ÁB�`^o_3pwn*_3nH^�p	)�e©Zw_3_Én*t²pB^oeue _3n�a3n*_�¨�Zwt*�

xi

� � � � � �(� �(� �w� �(� �(�
yi

l'�(Æ x�g�� jwl kwÆ g�� �wÆ(l Æwj�� ÆwgB� ÆwiBÆ Æw�	�
\��

ȳV

c,� t~nÉp�¸~n*_3_3Zwr=du_3^Eeueun*e ��c r]ÁB�o^`_3pwn*_3nW^[a3n�_Çcwn*d~eutun1n�_3a3n*_ÅZBp
ȳE

c�� tunÉp�¸~n*_3_3Zwr=du_�^oeueun*e ��c
r]ÁB�`^o_3pwn�_�ns^�a3n*_ �wdfe©tunQn*_3a3n�_��L{�^`��z'¸~n*�`¬�¨�Zwt c	^`a3n*tunQ´�eutun�pB_3^`_3pBn�t ¨�ÁBt�a3´1Zw¬3¬��o|	d~e²��e

ȳV = 130, ȳE = 810,

5
∑

j=1

(yj − ȳV )2 = 26064,

10
∑

j=6

(yj − ȳE)2 = 22720
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# � ��^o_3_Én*e²n�dfe©^orW��e[¨�Zwt σ2
�L�Bdun*t~e²¬LÁ�a3^odudunQaL�'eT�Bn*_3nB�

�Lt©�=n�tf¨��Btu^o_3pWr=n�a ��_3a3tunSd(�w�EcBÁ�tun�t²r=n�a�t~n��®�'e©^oc&e²�`^Ee©nvd(�w�Ec1^�a3n*_ n�_3nSn�_3a3n*_�È����`^`t­a3nOes¨�t©� �wªBZ�Ã
_3ZBr]^oduª#z�Zw�`a ´�e~eT�B�Eev��e

β
_3ZBª�rWÁ.c�� tun dfe �wt~tun=n�_3_�x�lW¨�ZwtQ��evd(�B�oc�ÁBtun*_ duª'�B� c�� tun=���w_�_3duZwr1�

¼¥^`t a3��eT�Bn*_3nQpwtu´�_3_3�®��p�¨�Zwt­Á�¬LÁBd~e©Á ��e
β > 12

�v��ZBtur�´3�on�t d~¬��Btudur]ÁB�odud~eu^`�o�`^`_�pwn�_]duZwr n�_1z&|	¬�Z�Ã
eun�dunOe©n*d~ehZwp ´�eu¨ �wt�eun�d~eu^`_3pBn�_��Lm­c��=�3�o^`t ª�Zw_3ª&�`´�d�¸~Zw_3n*_�_3ÁBt­du^`pB_3^ �Lª'�B_�du_3^EcBÁ�n*e�d~n*eueun�d­e©^o��j � �

� � ¿ _»��c/¬�n�t~duZw_�n�_3n�^À�`n*a3n��odun�_ ¨�ZBt �Lt~rW�BnOe�d~Zwr n�^`n*t�d(�B�oc�ÁBtun*_�È�z3n*c	a3n*t���e�a3nOe�zL��a3a3n.�3�o^oe~eSnOe
d~^`ª&tun*tun²n�d~eu^`r]��e}¨�Zwt

β
Zwr a3nvx��Q¬3t(��cBn�_3nsz3�Ba3a3n²�3�`^Eeue e©��eueÀr=n�aW_�Z"n*_3�`´3_�a3n ¸~nOc	_3nHr=n��o�`Zwr=tuZwr

�`�B_3pwdsd��w�oc�ÁBt~n�_���*H_(eT���'e¥a3n*e~e©n�zL��a3a3n��3�o^oeueHp�¸~ZBt~e�È�ZwpÉ��esn�_ ¨�tun*r]a3n*�`n*dszL�Ba3a�n
x̄ = 20

��Âs^o�`�`n
c��Bt~^®�B_3d~n�_�e©^o��n�dfe©^orW��euZwtun*_�¨�Zwt

β
^�a�n�_#pB^oeueunsr=Z"a3n*�`�on�_�aL���3�o^oeue r]^o_3a3tun �vY n�pwt~´3_3_1d~c��BtunOe��

µ�n�tud~Zw_3n*_�^`_3d~^`dfe©n�tfe©n¥¬LÁ ��e²a3nOe²rWÁ�e~e©nHe©�Bd­n�_1n�ª&d~eut©�=¬3t(��cwnQr=^`a�e ^�d(�w�EcBÁ�tun�_�È3a�c	d��L¨�Zwt
x = 20

�
±­n�d~´3�oe©��e©nOe}��c�a3n*_3_3n��3�on �w�w�Hp )'e©Zw_�_���Â}´3t~a3n�t�Zwr a�n�_3_3n�cBn�tua�^`n�_ n*t tu^or]n*�`^`p­´�e}^	¨�t©�Hr=Z	a3n��o�`n�_
cBn�a Áhd~n[Zwr a3n*_�n�t�^`_3_�n�z3Zw�oa�e�^"nOe kwj � ¬3tun*a3^`ª&d�¸~ZB_3du^o_&eun�tfcB���`�(¨�Zwt�n�_�d~�`^`ªH¬3t(��cwn��	�H´9¨�ÁBt�ZB¬3¬3�o|	dfe
��e

V ar(Y0 − Ŷ0) = σ2

(

1 +
1

n
+

(x0 − x̄)2

∑n
j=1

(xj − x̄)2

)

a3n*t
Y0

n�t n*_._(|WZB�3dun*t~c��Bd�¸~ZB_.¨�Zwt[d��w�oc	^`_�_3z3Zw�oa3n*e ^%nOe�¬3´3_�ª&e
x0

È
Ŷ0 = A + Bx0

È"Zwp
n
n*t �B_(e©�B�`�

Zw��dun�tfc��Bd�¸~Zw_�du¬3´3_�ª&eun�thduZwr n*d~eu^`r=n�tu^o_3pwn*_1n*t��L�Bd~n�t~e²¬LÁ"�

¹ �������(����� Y ±�qQ¶�µ}¿}¾H¾H¿ {

¿ e¥^`_�pwn�_3^��wt �3tur]�=zL��tH¨�Á�eues�B_&�3´3a3nOe¥¬LÁ�ÁW�(|	pwpwn�n*_ �3tuZWZ�cBn�t¥n*_�¨¢¸~Zwtua���½ _3pwn*_3^��Btun�_�n�zL�Btsd~�®Á�e~es_3n*a
n�_�¬3ÁB�`n²¬LÁ9z(cBn�t d~^`a3nH��c ¨¢¸~Zwt~a3n�_Wa3n�t �3tuZwª'�Bt~n�_3nhduª'�B�%ªBZw_3dfe©t~´3n�t~n�d��3¿}_ �w_3duª�n�t�Á9rWÁB�on²��c	dfeT�B_3a�n�_�È

a
È

r=n��`�oZwr ¬LÁB�`n*_3nB�

��^otur]�Bn*e9zL�Bt9_3Z"n]p(�Br=r]n*�oe9��c	d~eT��_3a3dur]ÁB�on�´�eud~e |	t�duZwr r]ÁB�`n*tS��c	d~e©�B_3a3n*_»r]n*a d~e©�B_3aL�Bt~aL��c&c"^oª
σG

�
¿ _#��n�d~�`´�e~e©n�t²Á�eT�

n
´L��c"z�n�_3pw^opwnvrWÁB�o^`_3pBn�t

X1, . . . , Xn
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