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a) 35476�8:9<;>=@?BAC3EDGF1H�IJ6�=:=:K>LNMJ=:9POJOQ?R?R3TS:3U4V6�8.LW6�8:9<;>=XMYKRLZMJOYKR[:[6�O\9P8]F>^
9<_�D>A1`a;B^�bcK>O\H�IJ6�=CHR6�dJ=:6
9Pe
ef6ge>KRLWLN6hKB^>6�di9�O\9P8:6>3

b) 3 n = 10 j:;B^
k:6�=:HR9PHR6V6�=:e>6�_POJbcKRdYMJlRe�FmdY6�HR9<MnO\dJ6�dY6�dNK>Lok1^R6�dW6�=Ce>6�_pOqdJ6�e�e>6�dqKB^R6�dN6�_<_P6�dX9<e�ef6>F
MY;>=:=:MnrG=C_<9<H>k:6�OY6�=sbcKRd$t*9Pe�e>6WdY6�e�ef6qKB^R6�d�6�d$_P9<e p 9'k�^>6�dnOu6�=Ce>6�_pOYbcKRdJMYlRe�F X 6�d�;>=1Ov;>_P_wMYK>L
9Pe
ef6gdY6�e�ef6�diKx^>6�diy:_z;f=�O{8C6W?�A ⇒ X ∼ B(10, p) 3| MJOY9<LN;fO\K>dmbcKRd p } p̂ = X

10~ 6�=:=:6$6�MnO\9<LN;fOYKRdY6�=@6�d�bcKRdJ^>6�=1O\=C9<=:HRMJdY6�OYOibcKRdY8:9 µp̂ = 1

10
· 10 · p = p 3| MJOY9<LN;fO�} p̂ = 2

10
= 0.2

c) 35�h9POJO{;fO p = 0.08 3 ~ ;.6�d X ∼ B(10, 0.08) KRH
P (X ≥ 2) = 1 − P (X < 2) = 1 − P (X = 0) − P (X = 1) = 0.1879.
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a) 3 | MnO\9<LN;fOYKRdmbcKRdQbcKRdn^R6�=�OY=:9<=CH δ } δ̂ = D̄

µδ̂ = µD̄ = δ

σ2

δ̂
= σ2

D̄
=

σ2

D

10

σδ̂ = σD√
10

δ̂ ∼ N(δ, σD√
10

) bcKRdY8C9 δ̂ 6�d@6�=�_<9P=:6��QdJe>KRLuyC9<=�;>M�IJKR=�;�^ Di � 6�=C6>FiMYKRL 6�d@j�;�^
k:6�=CHR9<HR6�KRH
=:K>dYLN;>_PbcKRdJ8:6�_pO\6f3

b) 3
H0 : δ = 0 LWK>O Ha : δ > 0.

t =
D̄

sD/
√

10
=

5.5

2.21736
= 2.48

c) 3i��=1Ov;>_P_�bcdJ9<k:6�O\MYH>d\;>8:6�d�y:_P9<d 10 − 1 = 9 3s��d\;*Ov;>y6�_P_<6�=�b�t>d�^
9m;fO P = P (T ≥ 2.48) LNt
_P9<HRHR6�LN6�_<_PKRL�AC3EAG?XKRH7AC3EAR�G3 ~ ; P � ^R6�dY8:9P6�=s6�dhMYt>[�;>MJM�_P9POY6�=]F�bcK>dYe�;>MJOY6�d�^
9U=�j:_P_<k1r
[�K>OY6�MJ6�=KRHV[�t>MnOvt>dX;�O�y:_PKG8C8:KR[:9P=:H7bcK>dYy6�8:dJ6�d�b�;>dnO\6�=�� P < 0.02 ��3����5�'��L�=:K
6�=�^>6�_<H>6�dutV9<e�e>6
bcKRdJe�;>MJOY6W��=:9p^>t.AC3�AC?x��F:6�d{8:6�OiKRHRM\tXHRK
8CO\;fOYO�3

d) 3$?>3�6�d�6�=&[�;>dJdY6�O5O � OY6�MnO�F�LW6�=CMg�G3�6�d�6�=�OYK � jCOJ^f;>_<HRM � O � O\6�MJO�3�?R3hyCdYj:ef6�M�bcKRd5tqM\;>LWLW6�=:_P9<HR=:6y6�k�;f=:8:_<9P=:HR6�d�jCOYbcl>dJO$[�t@M\;>LWLW6X9<=:8:9p^
9<8:6�d�F�LW6�=:M$�G3.y:dJj:e>6�M�OY9<_Ut*M\;fLNLW6�=:_P9<HR=C6�y6�k�;>= �8:_P9<=:H>6�d�[�tXO\KNj�;�^GkC6�=:HR9PHR6$HRdYj:[C[�6�d�3Q�i6�d{^
9<_'?R3m^f�QdJ6�dJ9<e1O\9PH.bcK>dY8:9�_PlR[�6�dY=:6g6�d�8:6$M\;fLNLW6>3� 6�8�tXy:dJj:e>6$8:9P��6�dY;>=:MJ6�=:6gdY6�8:j:MJ6�dY6�di^
9�6���6�e1OY6�=�;�^@9P=:8:9p^G9P8:j:6�_<_�^>;fdY9z;fMcIJKR=]3
P = 0.017 bcdY;XjCO\MJe
dJ9Pb�OY6�=]3
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a) 35��y:MJ6�dn^>;fMcIJKR=:MJ[�;>d (xi, Yi) ;B^ O\6�LW[6�d\;�O\j:d&KRH�bcdJ6�e1^R6�=:M�F i = 1, ..., 15 3 | =:e>6�_W_P9<=:6��Qd

dJ6�HRdJ6�McIJK>=:M � LNK
8:6�_P_ }
Yi = β0 + β1xi + εi

8:6�d β0 6�d5MYe�IY�QdJ9<=:HRMJ[:j:=:e1OY6�OhLW6�8 y � ;>e�MY6�=�KRH β1 6�d�MJOY9<HR=:9P=:HRMJe>K
6��WMY9P6�=1O\6�=]3 � 9w;>=1O\;>d5;�O
εi 6�dij:;B^
k:6�=:HR9PHR6gKRH.=:KRdYLN;>_pbcKRdY8:6�_POY6 N(0, σ) bcKRd{;>_P_<6 i 3
� ;>d\;>LW6�OYdY6�9�LWKG8C6�_<_P6�=N6�d β0 F β1 KRH σ FC6�MnO\9PLq;fOY6�=:6ibcKRd�8:9<MJMY6���=C=:6�dm^
9bcd\;�jCOYMYe�dY9pb�O\6�= MYKRL
b0 = 6.47 F b1 = 0.381 K>H S = 0.971518 3

b) 3 � _PK>OYOY6�O ;�^X8�;�Ov;�KRH�OY9<_<[:;>MYMJ6�O dY6�HRdY6�McIJKR=CMY_<9P=�IJ6m^
9<MJ6�d ;fO 6�=._<9<=C6��QdULWKG8C6�_<_
e�;>=.[�;>MJMY6{dY9PLN6�_<9<H
y:dY;C3�� �
	�� 6�dU;>=:8:6�_<6�=W;�^�^f;>dJ9z;>M�IJKR=:6�=X9 Y MYK>LZbcKRdJe
_<;>dY6�M';�^u8:6�=N_P9<=:6��QdY6QMY;>LWLN6�=:k:6�=CHR6�=]F
KRH$6�=NMY_P9<eX;>=C8:6�_�[�t���C3��R`Z6�d�KRe�3��{6�MJ9<8:j�;f_<[:_PK>OYOY6�O e�;>=q8C6�dY9PLNKfO HR9�LN9PMJO\;>=:e>6iKRL ;fO�MY;>L �LW6�=:kC6�=:HR6�=&9<e�e>6�6�d5_P9<=:6��Qd�����KRdJLq;f_z;>=1Ov;fe>6�_PMY6�=V^
9<dJe>6�dh��� bcdY;N=:KRdJLq;f_PbcKRdJ8:6�_P9<=:HRMJ[:_<KfOYO\6�O
bcKRd�dJ6�MJ9<8:j�;f_<6�=C6W��6�=*O\9P_<=��QdJLN6�O�dY6�OYOi_<9P=�IJ6B��3

c) 3���=:MJe>6�d�6�O��RDR` efKR=���8:6�=:MY9P=1O\6�dn^f;>_<_]bcKRdQbcK>dJ^R6�=1O\6�OibcdY6�e1^R6�=CM�^R6�8��C?gHRdY;>8:6�d�F:8C^
M�3�bcKRd
µY = β0 + β1 · 31.

��d\;QjGO\MYe�dJ9Pb�O\6�=���=:=:6�d�^
9R9P=1O\6�dn^f;>_<_P6�O � ?��G3TS�DR�GF1?��C3P?�S��1��3���=1Ov;>_P_fbcdY9Pk:6�OYMYHRdY;>8:6�d�6�d 15−2 = 13 3
t∗ bcKRdh?��ubcdY9Pk:6�OYMYHRdY;>8:6�d�KRH �"!gAG3��1Du6�d5�
3P?�G3
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