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5WZIQ[� 5�+��������� 8ZWJIJQTQLILM[�M�-[\I\y[\QKI" <MWZQI� -`MUXTW[���-`MZKyKQW[� 1;< 8ZM[[��+WTMtrW�-V[QVW�LI�+QwVKQI�M�LI�<MKVW�
TWOQI��

8IO� 7J[� 7VLM�[M�Tw 4MQI�[M

�� 6W\I�PQ[\~ZQKI����� LM[QOVILW�LM XZQVKyXQW�LI�QVKT][rW�M`KT][rW LM[QOVILW XZQVKyXQW�LI�QVKT][rW�M`KT][rW
�� -`MZK�������<IJMTI [MO]ZILW�\MZ�IKQLMV\M [MO]ZILW�\MZ�XMTW�UMVW[�]U�IKQLMV\M
�� -`MZKyKQW����� ][W�LI�XIZ\QtrW {D̄ ∩ M, D̄ ∩ M̄}�� ][W�LI�XIZ\QtrW {M, M̄}��
�� -`MZKyKQW����! M^MV\W[�LMXMVLMV\M[��A⊥̸⊥B�� M^MV\W[�LMXMVLMV\M[��G⊥̸⊥I ��

�� -`MZKyKQW���! × × × × × × ×
�� -`MUXTW����� -`MUXTW����� -`MUXTW�-`MZKyKQW�����
�� -`MZKyKQW����� -`MUXTW���! -`MZKyKQW���!
 � ,MÅVQtrW����� 9]IV\QT�LM�XZWJIJQTQLILM 9]IV\QT�LM�WZLMU
!� -`MZKyKQW����� ,Q[\ZQJ]QtrW�*MZVW]TTQ ,Q[\ZQJ]QtrW�LM�*MZVW]TTQ
��� ,MÅVQtrW����! V�UMZW�LM�XZW^I[ V�UMZW�\W\IT�LM�XZW^I[
��� ,MÅVQtrW���!� [MTMKQWVILW[� IW�IKI[W�[MU [MTMKQWVILW[�IW�IKI[W�[MU

��� -`MZKyKQW���!� ( x ) ( −x
− )

( )
( x ) ( −3

− )
( )

��� 5W\Q^ItrW���!� C!�� X�  �E�LM ÅVQ\M�XWX]TI\QWV C!�� X�  �E�XWZ ÅVQ\M�XWX]TI\QWV
�� -`MUXTW������ = 0.960245 ≃ 0.960245
��� -`MZKyKQW������ = 3.151988 ≃ 3.151988
��� 8ZWXW[QtrW������ N�X��LI� �̂I� N�X��N�L��LI� �̂I�
��� -`MUXTW������ Y]IT�u�I�XZWJIJQTQLILM WJ\MVPI�]U�^ITWZ�IXZW`QUILW�XIZI

I�XZWJIJQTQLILM
��� -`MZKyKQW������ 1 −

[( 1
365

)500 − 500 × 1
365

(
1 − 1

365
)499

]
1 −

[(
1 − 1

365
)500 + 500 × 1

365
(
1 − 1

365
)499

]
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��� 5W\Q^ItrW���� I�\MUXMZI\]ZI I�\MUXMZI\]ZI�KWZXWZIT
��� 5W\Q^ItrW���� 6W�MV\IV\W� u +WV\]LW� u
��� 6W\I���� .]VtrW�LMV[QLILM .]VtrW�LM�LMV[QLILM

IW�QV\MZ^ITW [a − ϵ
2 , a + ϵ

2 ] IW�QV\MZ^ITW (a − ϵ
2 , a + ϵ

2 ]
��� -`MUXTW���� .]VtrW�LMV[QLILM .]VtrW�LM�LMV[QLILM

-`MZKyKQW���� .]VtrW�LMV[QLILM .]VtrW�LM�LMV[QLILM
��� -`MUXTW����� LM\MZUQVIZUW[�I�M`XZM[[rW�OMZIT�LI�N�L��LM X� LM\MZUQVIZUW[�I�[]I�M`XZM[[rW�OMZIT�
��� 6W\I����� VrW�XW[[]Q�M`XZM[[rW�NMKPILI� VrW�XW[[]Q�M`XZM[[rW�M`XTyKQ\I�

8ZWXW[QtrW����� -V\rW� -V\rW"
6W\I�ZWLIXu��� MZN(z) =

∫ z
−∞

1√
π

e−y2
dy� MZN(z) = 2

∫ z
0

1√
π

e−y2
dy�

��� 6W\I����� LM�Y]ITY]MZ� �̂I��[MZ�UWV~\WVI�VrW�LMKZM[KMV\M� LM[\I� �̂I��[MZ�M[\ZQ\IUMV\M�KZM[KMV\M�
��� -`MUXTW���� X−µ

σ ≤ (23−0.15)−23
0.1

X−µ
σ < (23−0.15)−23

0.1
�� -`MZKyKQW����� 9]IV\Q[�LI�LQ[\ZQJ]QtrW�VWZUIT�XILZrW 9]IV\Q[�LI�LQ[\ZQJ]QtrW�VWZUIT
��! -`MZKyKQW����� 9]IV\Q[�LM�W]\ZI[�LQ[\ZQJ]Qt�M[�VWZUIQ[ 9]IV\Q[�LI�LQ[\ZQJ]QtrW�VWZUIT
�� -`MZKyKQW����! LM�\MZMU�WKWZZQLW�UMVW[�LM�\Zw[ LM�\MZMU�WKWZZQLW�XMTW�UMVW[�\Zw[
��! -`MZKyKQW����! t ≥ 0 x ≥ 0
� � -`MZKyKQW���� .�L��KWVR]V\I��KI[W�KWV\yV]W� .]VtrW�LM�LQ[\ZQJ]QtrW�KWVR]V\I
�!! -`MZKyKQW����! >ITWZ�M[XMZILW�UIZOQVIQ[�M >ITWZM[�M[XMZILW[�UIZOQVIT�M�KWVLQKQWVIT

KWVLQKQWVIQ[�LM�XIZ�ITMI\~ZQW

��� -`MZKyKQW����!

{
= , y = 1
= , y = 1

{
= , y = 1
= , y = 2

��� 6W\I����� M[\MRI�LMÅVQLI M[\Q^MZ�LMÅVQLI
-`MUXTW����� P (X = y, Y = y) = P (X = x) × P (Y = y) P (X = x, Y = y) = P (X = x) × P (Y = y)
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�� ,MÅVQtrW���� LMVWUQVILI�LM�N�L�X��KWVR]V\I� LMVWUQVILI�N�L�X��KWVR]V\I�
��! -`MZKyKQW����� =

∫ 0.9
0

3y2

0.13 dy =
∫ 0.1

0
3y2

0.13 dy

≃ 0.001372 = 1
��� -`MZKyKQW����� = 1

(1+y)2 , x ≥ 0 = 1
(1+y)2 , y ≥ 0

��� TQVPI −4 PMZLM M\MZUQVILI[�XZWXZQMLILM[ PMZLM LM\MZUQVILI[�XZWXZQMLILM[

��� -`MZKyKQW����� = 15
2

(
y4

4 − y6

6

)∣∣∣
1

y
= 15

2

(
y4

4 − y6

6

)∣∣∣
1

0
��� 8ZWXW[QtrW���� +2

∑n
i=1

∑n
j=i+1 ci cj , cov(Xi, Xj) +2

∑n
i=1

∑n
j=i+1 ci cj cov(Xi, Xj)

�� <MWZMUI���!� = Φ(z), = Φ(z), z ∈ R
��! 6W\I���!� ^IZQpVKQI�ÅVQ\I ^IZQpVKQI�XW[Q\Q^I�M�ÅVQ\I
��� 6W\I������ 6W\I������ -`MUXTW������
�� 8ZWXW[QtrW�����! ILUQ[[y^MQ[ a, b (a ≤ b) ILUQ[[y^MQ[ a, b (a < b)
��! -`MUXTW������ XWLMUW[�IXZW`QUIZ�C���E WVLM XWLMUW[�IXZW`QUIZ�C���E� WVLM

� � -`MUXTW����� = 31.958537 ≃ 31.958537
= 0.295475 ≃ 0.295475

�! -`MZKyKQW����� M[\QUILWZ T = X1+X10
2 M[\QUILWZ T

��� 6W\I����� .]VtrW�TWO�^MZW[QUQTPIVtI .]VtrW�LM�TWO�^MZW[QUQTPIVtI
N]VtrW�TWO�^MZW[QUQTPIVtI N]VtrW�LM�TWO�^MZW[QUQTPIVtI

��� -`MUXTW��� ]U�Q1+ I 90% ]U�1+ I 90%
��� -`MZKyKQW���! LM�1)+XIZI µ LM�1)+ XIZI µ

��! 6W\I[�LM�ZWLIXu  ���!���������� !���������������
��� -`MUXTW����� = 79.66 ≃ 79.66
��� -`MUXTW����� IC(1 − α) × 100%(µ) ≃ [1.08983± IC95%(µ) ≃ [1.08983±
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��� -`MZKyKQW����� IC(1−α)×100%(µ) ≃ [ ± IC95%(µ) ≃ [ ±
�� -`MUXTW����� LM\MZUQVM�]U�Q1+ I 90% LM\MZUQVM�]U�1+ I 90%
��� -`MZKyKQW����� T = Z =
��� -`MUXTW����! 7J\MVtrW�LW�1+ XIZI (µ1 − µ2) 7J\MVtrW�LW�1+ IXZW`QUILW�XIZI (µ1 − µ2)
��� -`MUXTW����! IC(1−α)×100%(µ1 − µ2) = [(290 − 321)± IC90%(µ1 − µ2) = [(290 − 321)±

-`MZKyKQW����� 7J\MVtrW�LW�1+ XIZI (µ1 − µ2) 7J\MVtrW�LW�1+ IXZW`QUILW�XIZI (µ1 − µ2)
��� -`MZKyKQW����� IC(1−α)×100%(µ1 − µ2) ≃ [( − )± IC90%(µ1 − µ2) ≃ [( − )±
��� -`�������/ZnÅKW a b aα bα

��� -`��-`MZKyKQW����� XIZI�]UI�XZWJIJQTQLILM XIZI�]UI�XZWJIJQTQLILM�LM�[]KM[[W
��� -`MZKyKQW����� XIZI�]UI�XZWJIJQTQLILM XIZI�]UI�XZWJIJQTQLILM�LM�[]KM[[W
��� -`MUXTW����� 8WQ[[WV�KWU�XIZpUM\ZW µ� 8WQ[[WV�KWU�XIZpUM\ZW λ�
��� -`MUXTW����� µ = E(X) = V (X) λ = E(X) = V (X)
��� -`MUXTW���� IC09%(δ) ≃ IC90%(δ) ≃

� � 6W\I�PQ[\~ZQKI� �� LW�UI\MUnÅKW�M�Ny[QKW LW�UI\MUn\QKW�M�Ny[QKW
� � -`MUXTW� �� σ2 = 502 σ2 = 502 KWVPMKQLW
� � <IJMTI -[X��LM�XIZpUM\ZW Θ -[X��XIZIUu\ZQKW Θ
�!� �� C���E �VrW�VWZUIQ[��QVLMXMVLMV\M[�M �� C���E �VrW�VWZUIQ[��M
��� -`MUXTW� ��� t = 2.279445 ∈ W = t ≃ 2.279445 ∈ W =

-`MZKyKQW� ��� XIZI�I�QO]ITLILM�LM�^ITWZM[ XIZI�I�LQNMZMVtI�MV\ZM�^ITWZM[
��� -`MZKyKQW� ��� +WUW t = 10.733126 C���E \MZrW�Y]M +WUW t ≃ 10.733126 C���E \MZrW�LM
��� -`MZKyKQW� ���

∑100
i=1 xi = M

∑100
i=1 x2

i = �
∑n

i=1 xi = M
∑n

i=1 x2
i = �

s2 = 1
n−1

[(∑100
i=1 x2

i

)
− n(x̄)2

]
s2 = 1

n−1
[(∑n

i=1 x2
i

)
− n(x̄)2]
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≃ −√
36.(36)

100

≃ −√
134.2949

40

��� -`MZKyKQW� ��� +WUW t = ̸∈ W = ( , +∞)� +WUW t ≃ ̸∈ W = ( , +∞)�
��� �� C���E QVLMXMVLMV\M[�M �� C���E QVLMXMVLMV\M[�KWU�^IZQpVKQI[

LM[KWVPMKQLI[�M
��� -`MZKyKQW� ��� KWU�QO]IT�^IZQpVKQI KWU�^IZQpVKQI[�LM[KWVPMKQLI[�UI[�QO]IQ[
��� -`MZKyKQW� ��� fT |H0 u�]UI�N�L�X��[QUu\ZQKI I�N�L�X��Y]M�IXZW`QUI fT |H0 u�[QUu\ZQKI
�� -`MUXTW� ��� XWX]TItrW�VWZUIT XWX]TItrW�VWZUIT# ^ITWZ�X
��� -`MZKyKQW� ��� µ0 = ̸∈ IC(µ) = µ0 = ̸∈ IC95%(µ) =
��� -`MZKyKQW� ��� ,MKQLI�KWU�JI[M�VW�^ITWZ�X� ,MKQLI�KWU�JI[M�VW�^ITWZ�X�IXZW`QUILW�
�� -`MZKyKQW� ��� ,MKQ[rW�KWU�JI[M�VW�^ITWZ�X ,MKQ[rW�KWU�JI[M�VW�^ITWZ�X�IXZW`QUILW
��! -`MZKyKQW� �� XIZI�W�MNMQ\W� W�^ITWZ�X� XIZI�W�MNMQ\W� W�^ITWZ�X�IXZW`QUILW�
��� -`MZKyKQW� �� ,MKQ[rW�KWU�JI[M�VW�^ITWZ�X ,MKQ[rW�KWU�JI[M�VW�^ITWZ�X�IXZW`QUILW
��� TQVPI −5 NZMY]wVKQI[�M[XMZILI[�LM[[I[ NZMY]wVKQI[�IJ[WT]\I[�M[XMZILI[�LM[[I[
��� TQVPI −4 NZMY]wVKQI�WJ[MZ^ILI�LI�KTI[[M NZMY]wVKQI�IJ[WT]\I�WJ[MZ^ILI�LI�KTI[[M
��� TQVPI 4 NZMY]wVKQI�WJ[MZ^ILI�M[XMZILI�[WJ H0 NZMY]wVKQI�IJ[WT]\I�M[XMZILI�[WJ H0
��! -`MUXTW� �� k = V�UMZW�LM�KTI[[M[ = # k = V�UMZW�LM�KTI[[M[ = 4

Oi = NZMY]wVKQI�IJ[WT]\I LI�KTI[[M i# Oi = NZMY]wVKQI�IJ[WT]\I�WJ[MZ^n^MT�LI�KTI[[M i#
Ei = LI�NZMY]wVKQI�IJ[WT]\I [WJ H0# Ei = NZMY]wVKQI�IJ[WT]\I�M[XMZILI�[WJ H0#
β = V�UMZW�LM�XIZpUM\ZW[�I�M[\QUIZ = � β = V�UMZW�LM�XIZpUM\ZW[�I�M[\QUIZ = 0

��� -`MUXTW� �� 1 − (p0
1 + . . . p0

4), i = 4 1 − (p0
1 + · · · + p0

4), i = 4
-`�� �� �<IJMTI (oi−ei)2

ei

(oi−Ei)2

Ei

��� -`MUXTW� ��! I[�NZMY]wVKQI[�M[XMZILI[�[WJ H0 I[�NZMY]wVKQI[�IJ[WT]\I[�M[XMZILI[�[WJ H0
100 × 0.23865 = 23.865, i = 1 100 × 0.23865 = 23.865, i = 2
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��! -`MZKyKQW� � � XIIZ x > 0� XW[[]Q XIZI x > 0� XW[[]Q
� � -`MZK�� � ��<IJMTI 1 ] − ∞, 20] 1 ]0, 20]

4 ]60, +∞] 4 ]60, +∞[
� � -`MZKyKQW� � � x2

5 , 0 ≤ x < 5 x2

25 , 0 ≤ x < 5
�!! 6W\I�!�! -[\QUI\Q^I[�LM�UyVQUW[�Y]ILZILW[�LM β̂0 M β̂1# -[\QUI\Q^I[�LM�UyVQUW[�Y]ILZILW[�LM β0 M β1#
��� -`MUXTW�!��� 1V\MZXZM\ItrW�LM β̂1 ≃ 33.402202 1V\MZXZM\ItrW�LM β̂1 ≃ −3.654092

KWVL]bI�I�]U�I]UMV\W KWVL]bI�I�]UI�LQUQV]QtrW
IXZW`QUILIUMV\M�������UWZ\M[�� IXZW`QUILIUMV\M 3.65 �UWZ\M[��

��! \y\]TW�LI�[MKtrW β0� β1 M E(Y | X = X0) β0� β1 M β0 + β1 x0
��� -`MUXTW�!��� F −1

t(200−2)
(1 − 0.05/2) enunc.= 1.972. F −1

t(200−2)
(1 − 0.05/2) enunc.= ±1.972.

��� -`MUXTW�!�� β̂0 = ȳ − β̂1x̄ = β̂0 = ȳ − β̂1x̄ ≃
��� -`MUXTW�!�� = 54 247.380254 ≃ 54 247.380254
��� \y\]TW�LI�[MKtrW β0� β1 M E(Y | X = X0) β0� β1 M β0 + β1 x0
��� -`MZKyKQW�!���

∑10
i=1 x2

i = 239�
∑5

i=1 x2
i = 239∑10

i=1 y2
i = [...]�

∑10
i=1 xiyi = 7 287 000�

∑5
i=1 y2

i = [...]�
∑5

i=1 xiyi = 7 287 000�
��� -`MZKyKQW�!��� t = β̂1−√

2∑n

i=1
2−n 2

∼H0 t( − ) t = β̂1−√
2∑n

i=1
2−n 2

��� -`MZKyKQW�!��� LM[MQOVILIUMV\M�IW[ LM[QOVILIUMV\M�IW[
��� -`MUXTW�!��! WVLM [mini=1,...,6 xi, maxi=1,...,5 xi] WVLM [mini=1,...,6 xi, maxi=1,...,6 xi]
��� -`MUXTW�!��! 100 ∈ IC95%β0 + 35β1) = 100 ∈ IC95%(β0 + 35β1) =
��� ¸ �� � �� *MUIMZSVQVOMZ�WU�[S¥^M�.MRTS]Z^MZ� �� � �� *MU¥ZSVQVOMZ�WU�[S¥^M�.MRTS]Z^MZ�


