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ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ

ſƯƩƧƻƳƭ ƙƴƳƬơƷƩƽƱ

ƉƫưƢƸƵƫƶ ƑƫƸƷƳǁƨƫƶ

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ � � ��
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ƊƭƷƥƧƽƧƢ�

ſƷƸƽ �Ʈƥƭ ƴƠƯƭ� ǀƸƭ ƩƴƭƯơƧƳƹưƩ ơƱƥ ƸƹƻƥƣƳ ƨƩƣƧưƥ ƥƴǀ ơƱƥ ƴƯƫƬƹƷưǀ� ƘǂƵƥ� ǀưƽƶ�
ƥƱƸƣ Ƨƭƥ Ʊƥ ƩƮƸƭưƢƷƳƹưƩ �ươƷƽ ƸƳƹ ƨƩƣƧưƥƸƳƶ� ƠƧƱƽƷƸƩƶ ƴƥƵƥươƸƵƳƹƶ ƸƳƹ
ƴƯƫƬƹƷưƳǁ Ƭƥ ƻƵƫƷƭưƳƴƳƭƢƷƳƹưƩ ƸƳ ƨƩƣƧưƥ Ƨƭƥ Ʊƥ ƩƯơƧƲƳƹưƩ ƷƹƧƮƩƮƵƭươƱƩƶ
ƹƴƳƬơƷƩƭƶ ƥƱƥƺƳƵƭƮƠ ưƩ Ƹƭƶ ƴƥƵƥươƸƵƳƹƶ ƥƹƸơƶ�

ƕƥƵƠƨƩƭƧưƥ� ƕƵƭƱ Ƹƭƶ ƩƮƯƳƧơƶ� Ƴ ƛ� ƹƴƳƼƢƺƭƳƶ ƨƢưƥƵƻƳƶ ưƭƥƶ ƴǀƯƫƶ ƴƥƵƢƧƧƩƭƯƩ
ƨƫưƳƷƮǀƴƫƷƫ ƥƴǀ ƸƫƱ ƳƴƳƣƥ ƴƵƳơƮƹƼƩ ǀƸƭ ƷƩ ƷǁƱƳƯƳ ���� ƩƵƽƸƫƬơƱƸƽƱ� ���
ƠƸƳưƥ Ƭƥ ƸƳƱ ƼƫƺƣƷƳƹƱ� Ɔƴǀ ƸƳ ƴƳƷƳƷƸǀ ƥƹƸǀ ƺƥƣƱƩƸƥƭ ƯƳƧƭƮǀ ƴǂƶ Ƴ ƛ Ƭƥ ƩƮƯƩƧƩƣ
ƥƴǀ ƸƫƱ ƴƵǂƸƫ ƏƹƵƭƥƮƢ� ƊƣƱƥƭ ƥƹƸǀ ƷƽƷƸǀ� ƕǂƶ Ƭƥ ƴƵơƴƩƭ Ʊƥ ƸƳ ƩƯơƧƲƩƭ ƫ ƩƸƥƭƵƩƣƥ
ƨƫưƳƷƮƳƴƢƷƩƽƱ�

�ƗƸƳ ƮƩƺƠƯƥƭƳ ƥƹƸǀ ƥƮƳƯƳƹƬƳǁưƩ ƮƹƵƣƽƶ Ƹƭƶ ƷƫưƩƭǂƷƩƭƶ� ƊƭƷƥƧƽƧƢ ƷƸƭƶ ƕƭƬƥƱǀƸƫƸƩƶ Ʈƥƭ Ƹƫ
ƗƸƥƸƭƷƸƭƮƢ� ƛ� ƉƥưƭƥƱƳǁ� ƒ� ƕƥƴƥƨƠƸƳƶ� ƛ� ƛƥƵƥƯƥưƴƣƨƫƶ� Ƙư� ƑƥƬƫưƥƸƭƮǂƱ� ƕƥƱ� ƆƬƫƱǂƱ� ƆƬƢƱƥ �����

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ � � ��
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ƗƸƳ ƴƥƵƠƨƩƭƧưƥ ƥƹƸǀ� ƫ ƩƸƥƭƵƩƣƥ ƨƫưƳƷƮƳƴƢƷƩƽƱ Ƭƥ ƴƵơƴƩƭ Ʊƥ ƴƠƵƩƭ ưƭƥ ƥƴǀƺƥƷƫ
ƷƻƩƸƭƮƠ ưƩ ƸƳ ƥƱ Ƭƥ ƩƮƯƩƧƩƣ Ƴ ƛ Ƣ ǀƻƭ� ŽƵƥ ơƻƳƹưƩ ƨǁƳ ƥƱƸƭƮƵƳƹǀưƩƱƩƶ ƥƴǀƼƩƭƶ�

H0� Ɣ ƛ ƨƩƱ Ƭƥ ƩƮƯƩƧƩƣ ƸƫƱ ƴƵǂƸƫ ƏƹƵƭƥƮƢ�

H1� Ɣ ƛ Ƭƥ ƩƮƯƩƧƩƣ ƸƫƱ ƴƵǂƸƫ ƏƹƵƭƥƮƢ�

�

������

ƗƸƳ ƴƥƵƠƨƩƭƧưƠ ưƥƶ� ǀƴƽƶ Ʈƥƭ ƷƩ ƮƠƬƩ ƷƸƥƸƭƷƸƭƮǀ ơƯƩƧƻƳ� ƫH0 ƳƱƳưƠƪƩƸƥƭ ưƫƨƩƱƭƮƢ
ƹƴǀƬƩƷƫ� ƩƱǂ ƫ H1 ƩƱƥƯƯƥƮƸƭƮƢ ƹƴǀƬƩƷƫ�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ � � ��
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ƗƸƫ ƨƭƩƬƱƢ ƴƵƥƮƸƭƮƢ ơƻƳƹƱ ƮƥƬƭƩƵƽƬƩƣ ƨǁƳ ƦƥƷƭƮƳƣ �ƩưƴƩƭƵƭƮƳƣ� ƮƥƱǀƱƩƶ Ƨƭƥ ƸƳƱ
ƮƥƬƳƵƭƷưǀ ƸƫƶH0� �ƌH1 ƮƥƬƳƵƣƪƩƸƥƭ ƥƹƸǀưƥƸƥ ƽƶ ƫ ƠƵƱƫƷƫ ƸƫƶH0��

�Ƴƶ ƏƥƱǀƱƥƶ� ƍơƸƳƹưƩ ƽƶ ưƫƨƩƱƭƮƢ ƸƫƱ ƹƴǀƬƩƷƫ ƩƮƩƣƱƫ Ƹƫƶ ƳƴƳƣƥƶ ƫ
ƩƷƺƥƯươƱƫ ƥƴǀƵƵƭƼƫ ƩƧƮƹưƳƱƩƣ ƸƳƹƶ ƴƩƵƭƷƷǀƸƩƵƳƹƶ ƮƭƱƨǁƱƳƹƶ�

�Ƴƶ ƏƥƱǀƱƥƶ� �ƆƴƯƳǁƷƸƩƵƳƶ�� ƍơƸƳƹưƩ ƽƶ ưƫƨƩƱƭƮƢ ƸƫƱ ƹƴǀƬƩƷƫ ƩƮƩƣƱƫ ƸƫƱ
ƳƴƳƣƥ ƩƴƭƬƹưƳǁưƩ Ʊƥ ƥƴƳƵƵƣƼƳƹưƩ �ǂƷƸƩ Ʊƥ ƥƴƳƺƥƷƣƷƳƹưƩ ƹƴơƵ ƸƫƶH1��

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ � � ��
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ƈƩƱƭƮƠ ƦƢưƥƸƥ Ƨƭƥ ƸƳƱ ơƯƩƧƻƳ ƸƫƶH0 ơƱƥƱƸƭ ƸƫƶH1

���� ƏƥƬƳƵƣƪƩƸƥƭ ƫ ưƫƨƩƱƭƮƢ ƹƴǀƬƩƷƫH0�
���� ƏƥƬƳƵƣƪƩƸƥƭ ưƭƥ ưƭƮƵƢ ƴƭƬƥƱǀƸƫƸƥ α �ƷƹƱƢƬƽƶ α = 0.01, 0.05, 0.1 Ƣ 0.001�
ƴƳƹ ƩƣƱƥƭ ƫ ươƧƭƷƸƫ ƥƴƳƨƩƮƸƢ ƴƭƬƥƱǀƸƫƸƥ ƩƷƺƥƯươƱƫƶ ƥƴǀƵƵƭƼƫƶ Ƹƫƶ
ưƫƨƩƱƭƮƢƶH0�
ƘƳ α ƯơƧƩƸƥƭ ƩƴƣƴƩƨƳ ƷƫưƥƱƸƭƮǀƸƫƸƥƶ �Ʃ�Ʒ�� ƸƳƹ ƩƯơƧƻƳƹ�

���� ƐƥưƦƠƱƩƸƥƭ ơƱƥ ƸƹƻƥƣƳ ƨƩƣƧưƥ �Ƹ�ƨ��X1, X2, . . . , Xn� ƸƳ ƳƴƳƣƳ ƹƴƳƸƣƬƩƸƥƭ ǀƸƭ
ƥƮƳƯƳƹƬƩƣ ƮƥƸƥƱƳưƢ ƸơƸƳƭƥ ǂƷƸƩ Ʊƥ ƨƭƮƥƭƳƯƳƧƩƣƸƥƭ ƫH0� ƏƥƸƥƷƮƩƹƠƪƩƸƥƭ
ƮƥƸƠƯƯƫƯƫ ƷƸƥƸƭƷƸƭƮƢ ƷƹƱƠƵƸƫƷƫ T � Ƹƫƶ ƳƴƳƣƥƶ ƫ ƮƥƸƥƱƳưƢ ƹƴǀ ƸƫƱH0 ƩƣƱƥƭ
ƷƹƱƢƬƽƶ ƧƱƽƷƸƢ�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ � � ��
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���� ƆƱƠƯƳƧƥ ưƩ Ƹƫ ưƳƵƺƢ ƸƫƶH0� ƹƴƳƯƳƧƣƪƳƱƸƥƭ Ƴƭ ƷƸƥƬƩƵơƶ ƥƴƳƮƳƴƢƶ c0 Ƣ c1, c2
Ƨƭƥ Ƹƭƶ ƳƴƳƣƩƶ

P (T < c0) ≥ 1− α Ƣ P (T > c0) ≥ 1− α Ƣ P (c1 < T < c2) ≥ 1− α.

�ƘƳ ƴƳƭƠ ƥƴǀ Ƹƭƶ � ƻƵƫƷƭưƳƴƳƭƩƣƸƥƭ ƮƥƬƳƵƣƪƩƸƥƭ ƥƴǀ Ƹƫ ưƳƵƺƢ ƸƫƶH0��
���� ƆƱƠƯƳƧƥ ưƩ Ƹƫ ưƳƵƺƢ ƸƫƶH0� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ Ƨƭƥ ƸƫƱ ƸƭưƢ Ƹƫƶ T
ƭƷƻǁƩƭ�

T ≥ c0 ƷƸƫƱ ƥŻ ƴƩƵƣƴƸƽƷƫ

T ≤ c0 ƷƸƫƱ ƦŻ ƴƩƵƣƴƸƽƷƫ

T ≤ c1 Ƣ T ≥ c2 ƷƸƫƱ ƧŻ ƴƩƵƣƴƸƽƷƫ

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ � � ��
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ƆƭƸƭƳƯǀƧƫƷƫ

ƕ�ƻ�� ơƷƸƽ ǀƸƭ α = 0.05 Ʈƥƭ ƮƳƭƸƠưƩ ƸƫƱ ƥŻ ƴƩƵƣƴƸƽƷƫ ǀƴƳƹ P (T < c0) ≥ 1− 0.05�

ƘǀƸƩ ƥƱ ƭƷƻǁƩƭ ƫH0�

P (T ≥ c0) = 1− P (T < c0) ≤ 1− (1− 0.05) = 0.05.

ƑƩ ƠƯƯƥ ƯǀƧƭƥ� ƫ ƷƻơƷƫ T ≥ c0 ƭƷƻǁƩƭ ƸƳ ƴƳƯǁ ƷƸƳ 5 ƸƽƱ ƴƩƵƭƴƸǂƷƩƽƱ ƴƳƹ Ƭƥ
ƴƠƵƳƹưƩ Ƹ�ƨ� �ƩƺǀƷƳƱ ƭƷƻǁƩƭ ƫH0�� ƆƹƸƢ ƸƫƱ ƴƭƬƥƱǀƸƫƸƥ ƸƫƱ ƬƩƽƵƳǁưƩ ƥƵƮƩƸƠ
ưƭƮƵƢ Ʈƥƭ ơƸƷƭ ƥƴƳƺƥƷƣƪƳƹưƩ �ưƩ ƵƣƷƮƳ ƸƳ ƴƳƯǁ 5 � ǀƸƭ ƨƩƱ ƭƷƻǁƩƭ ƫH0�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ � � ��
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ŽƵƥ� ƥƱ ƸƩƯƭƮƠ ƫ ƸƭưƢ Ƹƫƶ T ƲƩƴƩƵƠƷƩƭ Ƹƫ ƷƸƥƬƩƵƠ ƥƴƳƮƳƴƢƶ c0� ƸǀƸƩ

ƩƣƸƩ Ƹƥ ƨƩƨƳươƱƥ ưƥƶ ƨƩƱ ƴƵƳơƵƻƳƱƸƥƭ ƥƴǀ ƸƫƱH0 �ƨƫƯ� ƨƩƱ ƭƷƻǁƩƭ ƫH0�

Ƣ Ƹƥ ƨƩƨƳươƱƥ ưƥƶ ƴƵƳơƵƻƳƱƸƥƭ ƥƴǀ ƸƫƱH0 ƥƯƯƠ� Ƨƭƥ ƮƥƮƢ ưƥƶ Ƹǁƻƫ� ƴƵƳơƮƹƼƩ
ưƭƥ ƷƴƠƱƭƥ ƸƭưƢ Ƹƫƶ T �T ≥ c0�� ƫ ƳƴƳƣƥ ƷƹưƦƥƣƱƩƭ ưƩ ƴƭƬƥƱǀƸƫƸƥ ƸƳ ƴƳƯǁ 5 �

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ � � ��
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ƗƺƠƯưƥ ƸǁƴƳƹ Ǝ Ʈƥƭ ƎƎ

ƕƵƳƺƥƱǂƶ ƷƸƫ ƯƢƼƫ ưƭƥƶ ƥƴǀƺƥƷƫƶ ƹƴƠƵƻƳƹƱ Ƴƭ ƥƮǀƯƳƹƬƩƶ � ƨƹƱƥƸǀƸƫƸƩƶ�

ƎƷƻǁƩƭ ƫH0 ƎƷƻǁƩƭ ƫH1

ƆƴƳƺƥƷƣƪƳƹưƩ ƹƴơƵH0 ƔƵƬƢ ƥƴƳƨƳƻƢ ƸƫƶH0 ƗƺƠƯưƥ ƸǁƴƳƹ ƎƎ
ƆƴƳƺƥƷƣƪƳƹưƩ ƹƴơƵH1 ƗƺƠƯưƥ ƸǁƴƳƹ Ǝ ƔƵƬƢ ƥƴǀƵƵƭƼƫ ƸƫƶH0

ƕƥƵƥƸƫƵƢƷƸƩ ǀƸƭ ơƻƳƹưƩ ƳƵƣƷƩƭ ƽƶ ƩƴƣƴƩƨƳ ƷƫưƥƱƸƭƮǀƸƫƸƥƶ ƸƳƹ ƩƯơƧƻƳƹ ƸƫƱ
ƴƭƬƥƱǀƸƫƸƥ Ʊƥ ơƻƳƹưƩ ƗƺƠƯưƥ ƘǁƴƳƹ Ǝ�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ � � ��
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ƗƹưƴơƵƥƷưƥ

ƂƸƥƱ ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ƷƩ Ʃ�Ʒ� α� ƸǀƸƩ ƩƣưƥƷƸƩ ƸƳƹƯƠƻƭƷƸƳƱ 100 · (1− α)

ƷƣƧƳƹƵƳƭ ǀƸƭ ƨƩƱ ƭƷƻǁƩƭ ƫH0 �⇔ ƭƷƻǁƩƭ ƫH1��

ƂƸƥƱ ƥƴƳƨƩƻǀưƥƷƸƩ ƸƫƱH0 ƷƩ Ʃ�Ʒ� α� ƸǀƸƩ ƥƴƯƠ ƨƩƱ ƮƥƸƳƵƬǂƷƥưƩ Ʊƥ ƸƫƱ
ƥƴƳƵƵƣƼƳƹưƩ� ƨƫƯ� ƥƴǀ Ƹƥ ƨƩƨƳươƱƥ ưƥƶ ƨƩƱ ƴƵƳƮǁƴƸƳƹƱ ƥƵƮƩƸƠ ƷƸƳƭƻƩƣƥ
ƩƱƥƱƸƣƳƱ Ƹƫƶ� ƆƹƸǀ ǀưƽƶ ƨƩƱ ƷƫưƥƣƱƩƭ ǀƸƭ ƭƷƻǁƩƭ ƫH0�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ſƯƩƧƻƳƭ ƹƴƳƬơƷƩƽƱ Ƨƭƥ ƸƳƱ ươƷƳ ƩƱǀƶ ƴƯƫƬƹƷưƳǁ

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ſƯƩƧƻƳƶ Ƨƭƥ ƸƳ ươƷƳ ƮƥƱƳƱƭƮƢƶ ưƩ ƧƱƽƷƸƢ ƨƭƥƷƴƳƵƠ

ſƷƸƽX1, X2, . . . , Xn Ƹ�ƨ� ƥƴǀ ƮƥƱƳƱƭƮƢ ƮƥƸƥƱƳưƢN (µ,σ2) ưƩ ƧƱƽƷƸƢ ƨƭƥƷƴƳƵƠ
σ2� ƘǀƸƩ

ƈƭƥ ƸƳƱ ơƯƩƧƻƳ Ƹƫƶ
H0� µ ≤ µ0 ơƱƥƱƸƭ ƸƫƶH1� µ > µ0

ƷƩ Ʃ�Ʒ� α� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ

Z =
X − µ0

σ/
√
n

≥ zα,

ǀƴƳƹ zα ƸƳ αʇƠƱƽ ƴƳƷƳƷƸƭƥƣƳ ƷƫưƩƣƳ Ƹƫƶ ƸƹƴƳƴƳƭƫươƱƫƶ ƮƥƱƳƱƭƮƢƶ
ƮƥƸƥƱƳưƢƶ�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ƈƭƥ ƸƳƱ ơƯƩƧƻƳ Ƹƫƶ
H0� µ ≥ µ0 ơƱƥƱƸƭ ƸƫƶH1� µ < µ0

ƷƩ Ʃ�Ʒ� α� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ

Z =
X − µ0

σ/
√
n

≤ −zα.

ƈƭƥ ƸƳƱ �ƥưƺƣƴƯƩƹƵƳ� ơƯƩƧƻƳ Ƹƫƶ
H0� µ = µ0 ơƱƥƱƸƭ ƸƫƶH1� µ ̸= µ0

ƷƩ Ʃ�Ʒ� α� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ

|Z| =
∣∣∣∣
X − µ0

σ/
√
n

∣∣∣∣ ≥ zα/2,

ǀƴƳƹ zα/2 ƸƳ α/2ʇƠƱƽ ƴƳƷƳƷƸƭƥƣƳ ƷƫưƩƣƳ Ƹƫƶ ƸƹƴƳƴƳƭƫươƱƫƶ ƮƥƱƳƱƭƮƢƶ
ƮƥƸƥƱƳưƢƶ�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ƗƹƱƳƴƸƭƮƠ Ƨƭƥ ƸƳ ươƷƳ ƮƥƱƳƱƭƮƢƶ ưƩ ƧƱƽƷƸƢ ƨƭƥƷƴƳƵƠ σ

ƆƱ

Z =
X − µ0

σ/
√
n

Ʈƥƭ ưƩ R ƷƹưƦƳƯƣƪƳƹưƩ ƸƳ ƯƩƧǀưƩƱƳ ƻƽƵƣƳ ƥƴǀƵƵƭƼƫƶ� ƸǀƸƩ Ƨƭƥ ƸƳƹƶ ƥƮǀƯƳƹƬƳƹƶ
ƩƯơƧƻƳƹƶ ƷƩ Ʃ�Ʒ� α ƭƷƻǁƳƹƱ�

H0� µ ≤ µ0 H0� µ ≥ µ0 H0� µ = µ0

H1� µ > µ0 H1� µ < µ0 H1� µ ̸= µ0

R = {Z > zα} R = {Z < −zα} R = {|Z| > zα/2}

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ƕƥƵƠƨƩƭƧưƥ

ſƷƸƽ ǀƸƭ ơƱƥ ƷƢưƥ ưƩ ƸƭưƢ µ ưƩƸƥƨƣƨƩƸƥƭ ƥƴǀ Ƹƫ ƬơƷƫ A Ʈƥƭ ƫ ƸƭưƢ ƴƳƹ ƯƥưƦƠƱƩƸƥƭ
ƷƸƫ ƬơƷƫ B ƥƮƳƯƳƹƬƩƣ ƮƥƱƳƱƭƮƢ ƮƥƸƥƱƳưƢ ưƩ ươƷƫ ƸƭưƢ µ Ʈƥƭ ƨƭƥƷƴƳƵƠ 4� �ƉƫƯƥƨƢ�
Ƴ ƸƹƻƥƣƳƶ ƬǀƵƹƦƳƶ ƴƳƹ ƴƵƳƷƸƣƬƩƸƥƭ ƷƸƳ ƷƢưƥ ƥƮƳƯƳƹƬƩƣ ƮƥƱƳƱƭƮƢ ƮƥƸƥƱƳưƢ
N (0, 4)��

Ɣƭ ƠƱƬƵƽƴƳƭ ƴƳƹ ƯƥưƦƠƱƳƹƱ ƸƳ ƷƢưƥ ƷƸƫ ƬơƷƫ B ƹƴƳƼƭƠƪƳƱƸƥƭ ǀƸƭ ƷƢưƩƵƥ Ƭƥ
ƷƸƥƯƩƣ ƷƢưƥ ưƩ µ = 8� ƊƯơƧƲƸƩ ƸƫƱ ƹƴǀƬƩƷƫ ƥƹƸƢ ƷƩ Ʃ�Ʒ� α = 0.05� ƨƩƨƳươƱƳƹ ǀƸƭ
ƸƳ ƣƨƭƳ ƷƢưƥ ƷƸƠƯƬƫƮƩ ƥƱƩƲƠƵƸƫƸƥ � ƺƳƵơƶ Ʈƥƭ ƫ ươƷƫ ƸƭưƢ ƴƳƹ ƩƯƢƺƬƫ ƷƸƫ ƬơƷƫ B

ƢƸƥƱX = 9.5�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��

�����
�
����

�
����

�
�����

�
����

�
����

�
����

�
�����

�
����

�
����

�
����

�
�����

�
����

�
����

�
����

�
�����

�
����

�
�����

�
����

�
����

�

ƐǁƷƫ

ƌ ƩƵǂƸƫƷƫ ƥƹƸƢ ƧƵƠƺƩƸƥƭ ƭƷƳƨǁƱƥưƥ ƷƸƫ ưƳƵƺƢ ƸƳƹ ƥƮǀƯƳƹƬƳƹ ƩƯơƧƻƳƹ�

H0� µ = 8 ơƱƥƱƸƭ ƸƫƶH1� µ ̸= 8

ƙƴƳƯƳƧƣƪƳƹưƩ ƸƳ

Z =
X − µ0

σ/
√
n

=
9.5− 8

2√
5

= 1.68.

Ɗƨǂ α = 0.05 ⇒ α/2 = 0.025� Ʈƥƭ

zα/2 = z0.025 = 1.96.

ƊƴƩƭƨƢ |Z| = 1.68 < 1.96 = zα/2 ƥƴƳƨƩƻǀưƥƷƸƩ ƸƫƱH0�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ſƯƩƧƻƳƶ Ƨƭƥ ƸƳ ươƷƳ ƮƥƱƳƱƭƮƢƶ ưƩ ƠƧƱƽƷƸƫ ƨƭƥƷƴƳƵƠ

ſƷƸƽX1, X2, . . . , Xn Ƹ�ƨ� ƥƴǀ ƮƥƱƳƱƭƮƢ ƮƥƸƥƱƳưƢN (µ,σ2) ưƩ ƠƧƱƽƷƸƫ ƨƭƥƷƴƳƵƠ
σ2� ƘǀƸƩ

ƈƭƥ ƸƳƱ ơƯƩƧƻƳ Ƹƫƶ
H0� µ ≤ µ0 ơƱƥƱƸƭ ƸƫƶH1� µ > µ0

ƷƩ Ʃ�Ʒ� α� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ

T =
X − µ0

S/
√
n

≥ tn−1,α,

ǀƴƳƹ tn−1,α ƸƳ αʇƠƱƽ ƴƳƷƳƷƸƭƥƣƳ ƷƫưƩƣƳ Ƹƫƶ tn−1 Ʈƥƭ

S =
√

1
n−1

∑n
i=1(Xi −X)2 ƫ ƨƩƭƧưƥƸƭƮƢ ƸƹƴƭƮƢ ƥƴǀƮƯƭƷƫ�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ƈƭƥ ƸƳƱ ơƯƩƧƻƳ Ƹƫƶ
H0� µ ≥ µ0 ơƱƥƱƸƭ ƸƫƶH1� µ < µ0

ƷƩ Ʃ�Ʒ� α� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ

T =
X − µ0

S/
√
n

≤ −tn−1,α.

ƈƭƥ ƸƳƱ �ƥưƺƣƴƯƩƹƵƳ� ơƯƩƧƻƳ Ƹƫƶ
H0� µ = µ0 ơƱƥƱƸƭ ƸƫƶH1� µ ̸= µ0

ƷƩ Ʃ�Ʒ� α� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ

|T | =
∣∣∣∣
X − µ0

S/
√
n

∣∣∣∣ ≥ tn−1,α/2,

ǀƴƳƹ tn−1,α/2 ƸƳ α/2ʇƠƱƽ ƴƳƷƳƷƸƭƥƣƳ ƷƫưƩƣƳ Ƹƫƶ tn−1�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ƗƹƱƳƴƸƭƮƠ Ƨƭƥ ƸƳ ươƷƳ ƮƥƱƳƱƭƮƢƶ ưƩ ƠƧƱƽƷƸƫ ƨƭƥƷƴƳƵƠ

ƆƱ

T =
X − µ0

S/
√
n

Ʈƥƭ ưƩ R ƷƹưƦƳƯƣƪƳƹưƩ ƸƳ ƯƩƧǀưƩƱƳ ƻƽƵƣƳ ƥƴǀƵƵƭƼƫƶ� ƸǀƸƩ Ƨƭƥ ƸƳƹƶ ƥƮǀƯƳƹƬƳƹƶ
ƩƯơƧƻƳƹƶ ƷƩ Ʃ�Ʒ� α ƭƷƻǁƳƹƱ�

H0� µ ≤ µ0 H0� µ ≥ µ0 H0� µ = µ0

H1� µ > µ0 H1� µ < µ0 H1� µ ̸= µ0

R = {T > tn−1,α} R = {T < −tn−1,α} R = {|T | > tn−1,α/2}

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��

�����
�
����

�
����

�
�����

�
����

�
����

�
����

�
�����

�
����

�
����

�
����

�
�����

�
����

�
����

�
����

�
�����

�
����

�
�����

�
����

�
����

�

ƕƥƵƠƨƩƭƧưƥ

Ɣ ƮƥƸƥƷƮƩƹƥƷƸƢƶ ƩƱǀƶ ƮƥƭƱƳǁƵƧƭƳƹ ƸǁƴƳƹ ƩƯƥƷƸƭƮƳǁ ƹƴƳƷƸƫƵƣƪƩƭ ǀƸƭ ƥƹƸǀ ơƻƩƭ ươƷƫ
ƨƭƠƵƮƩƭƥ ƪƽƢƶ ƸƳƹƯƠƻƭƷƸƳƱ 40 000 ưƣƯƭƥ� ƈƭƥ Ʊƥ ƩƯơƧƲƳƹưƩ ƸƳƱ ƭƷƻƹƵƭƷưǀ ƸƳƹ
ƨƳƮƭưƠƪƳƹưƩ 12 ƩƯƥƷƸƭƮƠ� ƌ ƨƭƠƵƮƩƭƥ ƪƽƢƶ ƸƳƹƶ ƨƣƱƩƸƥƭ ƷƸƳƱ ƥƮǀƯƳƹƬƳ ƴƣƱƥƮƥ �ƷƩ
ƻƭƯƭƠƨƩƶ ưƣƯƭƥ� �

1 2 3 4 5 6 7 8 9 10 11 12

36.1 40.2 33.8 38.5 42 35.8 37 41 36.8 37.2 33 36

ƊƯơƧƲƸƩ ƸƳƱ ƭƷƻƹƵƭƷưǀ ƸƳƹ ƮƥƸƥƷƮƩƹƥƷƸƢ ƷƩ Ʃ�Ʒ� α = 0.05�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ƐǁƷƫ

ƘƳ ƴƵǀƦƯƫưƥ ƥƹƸǀ ƧƵƠƺƩƸƥƭ ƷƸƫ ưƳƵƺƢ ƸƳƹ ƥƮǀƯƳƹƬƳƹ ƩƯơƧƻƳƹ�

H0� µ ≥ 40000 ơƱƥƱƸƭ ƸƫƶH1� µ < 40000

ƙƴƳƯƳƧƣƪƳƹưƩ ƸƳ ƨƩƭƧưƥƸƭƮǀ ươƷƳ Ʈƥƭ Ƹƫ ƨƩƭƧưƥƸƭƮƢ ƸƹƴƭƮƢ ƥƴǀƮƯƭƷƫ�

X = 37283.3, S = 2731.9.

ƗƸƫ ƷƹƱơƻƩƭƥ ƹƴƳƯƳƧƣƪƳƹưƩ ƸƳ

T =
X − µ0

S/
√
n

=
37283.3− 40000

2731.9√
12

= −3.4448.

Ɗƨǂ α = 0.05 ⇒ tn−1,α = t11,0.05 = 1.796 ⇒ −t11,0.05 = −1.796�
ƊƴƩƭƨƢ T = −3.4448 < −1.796 = −t11,0.05 ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ƷƩ Ʃ�Ʒ� α = 0.05�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ſƯƩƧƻƳƶ Ƨƭƥ ƸƳ ươƷƳ µ ƳƴƳƭƥƷƨƢƴƳƸƩ ƮƥƸƥƱƳưƢƶ� Ƨƭƥ ưƩƧƠƯƳ n

ſƷƸƽX1, X2, . . . , Xn Ƹ�ƨ� ƥƴǀ ƳƴƳƭƥƨƢƴƳƸƩ ƮƥƸƥƱƳưƢ ưƩ ươƷƳ µ = E(Xi) Ʈƥƭ
ƨƭƥƷƴƳƵƠ σ2 = (Xi)� ƙƴƳƬơƸƳƹưƩ ǀƸƭ ƸƳ ươƧƩƬƳƶ ƨƩƣƧưƥƸƳƶ n ƩƣƱƥƭ ưƩƧƠƯƳ
�ƬƩƽƵƫƸƭƮƠ n → ∞� ƷƸƫƱ ƴƵƠƲƫ n ≥ 30��

ƈƭƥ ƸƳƱ ơƯƩƧƻƳ Ƹƫƶ
H0� µ ≤ µ0 ơƱƥƱƸƭ ƸƫƶH1� µ > µ0

ƷƩ Ʃ�Ʒ� α� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ

Z =
X − µ0

S/
√
n

≥ zα,

ǀƴƳƹ zα ƸƳ αʇƠƱƽ ƴƳƷƳƷƸƭƥƣƳ ƷƫưƩƣƳ Ƹƫƶ ƸƹƴƳƴƳƭƫươƱƫƶ ƮƥƱƳƱƭƮƢƶ ƮƥƸƥƱƳưƢƶ
Ʈƥƭ S ƫ ƨƩƭƧưƥƸƭƮƢ ƸƹƴƭƮƢ ƥƴǀƮƯƭƷƫ�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ƈƭƥ ƸƳƱ ơƯƩƧƻƳ Ƹƫƶ
H0� µ ≥ µ0 ơƱƥƱƸƭ ƸƫƶH1� µ < µ0

ƷƩ Ʃ�Ʒ� α� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ

Z =
X − µ0

S/
√
n

≤ −zα.

ƈƭƥ ƸƳƱ �ƥưƺƣƴƯƩƹƵƳ� ơƯƩƧƻƳ Ƹƫƶ
H0� µ = µ0 ơƱƥƱƸƭ ƸƫƶH1� µ ̸= µ0

ƷƩ Ʃ�Ʒ� α� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ

|Z| =
∣∣∣∣
X − µ0

S/
√
n

∣∣∣∣ ≥ zα/2,

ǀƴƳƹ zα/2 ƸƳ α/2ʇƠƱƽ ƴƳƷƳƷƸƭƥƣƳ ƷƫưƩƣƳ Ƹƫƶ ƸƹƴƳƴƳƭƫươƱƫƶ ƮƥƱƳƱƭƮƢƶ
ƮƥƸƥƱƳưƢƶ�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ſƯƩƧƻƳƶ Ƨƭƥ ƸƳ ƠƧƱƽƷƸƳ ƴƳƷƳƷƸǀ p ƷƸƫƱ ƮƥƸƥƱƳưƢ %HUQRXOOL

ſƷƸƽX1, X2, . . . , Xn Ƹ�ƨ� ƥƴǀ ƮƥƸƥƱƳưƢ %HUQRXOOL ưƩ ƠƧƱƽƷƸƳ ƴƳƷƳƷƸǀ p Ʈƥƭ ƥƶ
ƹƴƳƬơƷƳƹưƩ ǀƸƭ n ≥ 30�

ƈƭƥ ƸƳƱ ơƯƩƧƻƳ Ƹƫƶ
H0� p ≤ p0 ơƱƥƱƸƭ ƸƫƶH1� p > p0

ƷƩ Ʃ�Ʒ� α� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ

Z =
X − p0√
X(1−X)

n

≥ zα,

ǀƴƳƹ zα ƸƳ αʇƠƱƽ ƴƳƷƳƷƸƭƥƣƳ ƷƫưƩƣƳ Ƹƫƶ ƸƹƴƳƴƳƭƫươƱƫƶ ƮƥƱƳƱƭƮƢƶ
ƮƥƸƥƱƳưƢƶ�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ƈƭƥ ƸƳƱ ơƯƩƧƻƳ Ƹƫƶ
H0� p ≥ p0 ơƱƥƱƸƭ ƸƫƶH1� p < p0

ƷƩ Ʃ�Ʒ� α� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ

Z =
X − p0√
X(1−X)

n

≤ −zα.

ƈƭƥ ƸƳƱ ơƯƩƧƻƳ Ƹƫƶ
H0� p = p0 ơƱƥƱƸƭ ƸƫƶH1� p ̸= p0

ƷƩ Ʃ�Ʒ� α� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ

|Z| =

∣∣∣∣∣∣
X − p0√
X(1−X)

n

∣∣∣∣∣∣
≥ zα/2.

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ƕƥƵƠƨƩƭƧưƥ

ƕƵƭƱ Ƹƭƶ ƩƮƯƳƧơƶ� Ƴ ƛ� ƹƴƳƼƢƺƭƳƶ ƨƢưƥƵƻƳƶ ưƭƥƶ ƴǀƯƫƶ ƴƥƵƢƧƧƩƭƯƩ ƨƫưƳƷƮǀƴƫƷƫ
ƥƴǀ ƸƫƱ ƳƴƳƣƥ ƴƵƳơƮƹƼƩ ǀƸƭ ƷƩ ƷǁƱƳƯƳ ���� ƩƵƽƸƫƬơƱƸƽƱ� ��� ƠƸƳưƥ Ƭƥ ƸƳƱ
ƼƫƺƣƷƳƹƱ� Ɔƴǀ ƸƳ ƴƳƷƳƷƸǀ ƥƹƸǀ ƺƥƣƱƩƸƥƭ ƯƳƧƭƮǀ ƴǂƶ Ƴ ƛ Ƭƥ ƩƮƯƩƧƩƣ ƥƴǀ ƸƫƱ ƴƵǂƸƫ
ƏƹƵƭƥƮƢ� ƊƣƱƥƭ ƥƹƸǀ ƷƽƷƸǀ� ƕǂƶ Ƭƥ ƴƵơƴƩƭ Ʊƥ ƸƳ ƩƯơƧƲƩƭ ƫ ƩƸƥƭƵƩƣƥ
ƨƫưƳƷƮƳƴƢƷƩƽƱ�
Ƃƴƽƶ Ƣƨƫ ƩƣƴƥưƩ� ƫ ƩƸƥƭƵƩƣƥ ƨƫưƳƷƮƳƴƢƷƩƽƱ Ƭƥ ƴƵơƴƩƭ Ʊƥ ƴƠƵƩƭ ưƭƥ ƥƴǀƺƥƷƫ
ƷƻƩƸƭƮƠ ưƩ ƸƳ ƥƱ Ƭƥ ƩƮƯƩƧƩƣ Ƴ ƛ Ƣ ǀƻƭ� ſƷƸƽ ƯƳƭƴǀƱ�

H0� Ɣ ƛ ƨƩƱ Ƭƥ ƩƮƯƩƧƩƣ ƸƫƱ ƴƵǂƸƫ ƏƹƵƭƥƮƢ�

H1� Ɣ ƛ Ƭƥ ƩƮƯƩƧƩƣ ƸƫƱ ƴƵǂƸƫ ƏƹƵƭƥƮƢ�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��

�����
�
����

�
����

�
�����

�
����

�
����

�
����

�
�����

�
����

�
����

�
����

�
�����

�
����

�
����

�
����

�
�����

�
����

�
�����

�
����

�
����

�

ſƷƸƽXi = 1 ƥƱ Ƴ i�ƳƷƸǀƶ ƼƫƺƳƺǀƵƳƶ ƼƫƺƣƪƩƭ ƸƳƱ ƛ ƮƥƭXi = 0 ƥƱ ƨƩƱ ƸƳƱ ƼƫƺƣƪƩƭ�
ſƷƸƽ p ƸƳ ƴƳƷƳƷƸǀ ƴƳƹ Ƭƥ ƴƠƵƩƭ Ƴ ƛ ƸƫƱ ƴƵǂƸƫ ƏƹƵƭƥƮƢ� ŽƵƥ Ƴƭ ƹƴƳƬơƷƩƭƶH0 Ʈƥƭ
H1 ƧƵƠƺƳƱƸƥƭ ƷƸƫ ưƳƵƺƢ�

H0� p ≤ 0.5 ơƱƥƱƸƭ ƸƫƶH1� p > 0.5

Ɔƶ ƩƴƭƯơƲƳƹưƩ Ʃ�Ʒ� α = 0.05� Ɔƴǀ Ƹƥ ƨƩƨƳươƱƥ ưƥƶ ơƻƳƹưƩX = 600
1000 = 0.6 Ʈƥƭ

n = 1000� ŽƵƥ

Z =
X − p0√
X(1−X)

n

=
0.6− 0.5√

0.24
1000

= 6.455.

ƊƴƩƭƨƢ
Z = 6.455 > z0.05 = 1.645

ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ƷƩ Ʃ�Ʒ� 5 � ƉƫƯƥƨƢ� ƩƣưƥƷƸƩ ƮƥƸƠ 95 ƦơƦƥƭƳƭ ǀƸƭ Ƴ ƛ Ƭƥ
ƩƮƯƩƧƩƣ ƥƴǀ ƸƫƱ ƴƵǂƸƫ ƏƹƵƭƥƮƢ�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ſƯƩƧƻƳƭ ƹƴƳƬơƷƩƽƱ Ƨƭƥ Ƹƫ ƨƭƥƺƳƵƠ ƸƽƱ ươƷƽƱ
ƥƴǀ ƨǁƳ ƨƩƣƧưƥƸƥ

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ƊƭƷƥƧƽƧƢ

ƕƳƯƯơƶ ƺƳƵơƶ ƬơƯƳƹưƩ Ʊƥ ƷƹƧƮƵƣƱƳƹưƩ ƨǁƳ ƥƱƩƲƠƵƸƫƸƳƹƶ ƴƯƫƬƹƷưƳǁƶ ưƩ ƦƠƷƫ ƨǁƳ
ƥƱƸƣƷƸƳƭƻƥ ƥƱƩƲƠƵƸƫƸƥ ƨƩƣƧưƥƸƥ�

ƕ�ƻ�� ơƷƸƽX1, X2, . . . , Xn Ƹ�ƨ� ƥƴǀ ƸƳƱ ƴƯƫƬƹƷưǀ � ƴƳƹ ơƻƩƭ Ʒ�Ʈ� F1 Ʈƥƭ
Y1, Y2, . . . , Yn Ƹ�ƨ� ƥƴǀ ƸƳƱ ƴƯƫƬƹƷưǀ � ƴƳƹ ơƻƩƭ Ʒ�Ʈ� F2� ƗƸƫ ƷƹƱơƻƩƭƥ Ƭƥ ƨƳǁưƩ
ƸƵǀƴƳƹƶ Ʊƥ ƩƯơƧƻƳƹưƩ Ƹƫ ƨƭƥƺƳƵƠ ƸƽƱ ƥƱƸƣƷƸƳƭƻƽƱ ươƷƽƱ�

ƘơƸƳƭƥ ƴƵƳƦƯƢưƥƸƥ ƴƥƵƳƹƷƭƠƪƳƱƸƥƭ ƴ�ƻ� ǀƸƥƱ ƷƹƧƮƵƣƱƳƹưƩ ƨǁƳ Ʊơƥ ƺƠƵưƥƮƥ� Ƣ ƨƹƳ
ƱơƩƶ ƨƭƨƥƮƸƭƮơƶ ưƩƬǀƨƳƹƶ ƮƯƴ�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ſƯƩƧƻƳƶ Ƨƭƥ Ƹƫ ƨƭƥƺƳƵƠ ƨǁƳ ươƷƽƱ ƥƴǀ ƸƫƱ ƮƥƱƳƱƭƮƢ ưƩ ƧƱƽƷƸơƶ

ƨƭƥƷƴƳƵơƶ

ſƷƸƽ Ƹƥ ƥƱƩƲƠƵƸƫƸƥ Ƹ�ƨ�X1, X2, . . . , Xn1 ƥƴǀ ƮƥƱƳƱƭƮƢ ƮƥƸƥƱƳưƢN (µ1,σ2
1) Ʈƥƭ

Y1, Y2, . . . , Yn2 Ƹ�ƨ� ƥƴǀ ƮƥƱƳƱƭƮƢ ƮƥƸƥƱƳưƢN (µ2,σ2
2) ưƩ ƧƱƽƷƸơƶ ƨƭƥƷƴƳƵơƶ

σ2
1 , σ

2
2 � ƘǀƸƩ

ƈƭƥ ƸƳƱ ơƯƩƧƻƳ Ƹƫƶ
H0� µ1 ≤ µ2 ơƱƥƱƸƭ ƸƫƶH1� µ1 > µ2

ƷƩ Ʃ�Ʒ� α� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ

Z =
X − Y√
σ2
1

n1
+ σ2

2
n2

≥ zα,

ǀƴƳƹ zα ƸƳ αʇƠƱƽ ƴƳƷƳƷƸƭƥƣƳ ƷƫưƩƣƳ Ƹƫƶ ƸƹƴƳƴƳƭƫươƱƫƶ ƮƥƱƳƱƭƮƢƶ
ƮƥƸƥƱƳưƢƶ�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ƈƭƥ ƸƳƱ ơƯƩƧƻƳ Ƹƫƶ
H0� µ1 ≥ µ2 ơƱƥƱƸƭ ƸƫƶH1� µ1 < µ2

ƷƩ Ʃ�Ʒ� α� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ

Z =
X − Y√
σ2
1

n1
+ σ2

2
n2

≤ −zα.

ƈƭƥ ƸƳƱ �ƥưƺƣƴƯƩƹƵƳ� ơƯƩƧƻƳ Ƹƫƶ
H0� µ1 = µ2 ơƱƥƱƸƭ ƸƫƶH1� µ1 ̸= µ2

ƷƩ Ʃ�Ʒ� α� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ

|Z| = |X − Y |√
σ2
1

n1
+ σ2

2
n2

≥ zα/2,

ǀƴƳƹ zα/2 ƸƳ α/2ʇƠƱƽ ƴƳƷƳƷƸƭƥƣƳ ƷƫưƩƣƳ Ƹƫƶ ƸƹƴƳƴƳƭƫươƱƫƶ ƮƥƱƳƱƭƮƢƶ
ƮƥƸƥƱƳưƢƶ�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ſƯƩƧƻƳƶ Ƨƭƥ Ƹƫ ƨƭƥƺƳƵƠ ƨǁƳ ươƷƽƱ ƥƴǀ ƸƫƱ ƮƥƱƳƱƭƮƢ ưƩ ƠƧƱƽƷƸƩƶ

ƥƯƯƠ ƣƷƩƶ ƨƭƥƷƴƳƵơƶ

ſƷƸƽ Ƹƥ ƥƱƩƲƠƵƸƫƸƥ Ƹ�ƨ�X1, X2, . . . , Xn1 ƥƴǀ ƮƥƱƳƱƭƮƢ ƮƥƸƥƱƳưƢN (µ1,σ2) Ʈƥƭ
Y1, Y2, . . . , Yn2 Ƹ�ƨ� ƥƴǀ ƮƥƱƳƱƭƮƢ ƮƥƸƥƱƳưƢN (µ2,σ2) ưƩ ƠƧƱƽƷƸƫ ƨƭƥƷƴƳƵƠ σ2�

ƍơƸƳƹưƩ

S2
1 =

1

n1 − 1

n1∑

i=1

(Xi −X)2, S2
2 =

1

n2 − 1

n2∑

i=1

(Yi − Y )2

Ʈƥƭ
S2
p =

1

n1 + n2 − 2

(
(n1 − 1)S2

1 + (n2 − 1)S2
2

)
.

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ƘǀƸƩ

ƈƭƥ ƸƳƱ ơƯƩƧƻƳ Ƹƫƶ
H0� µ1 ≤ µ2 ơƱƥƱƸƭ ƸƫƶH1� µ1 > µ2

ƷƩ Ʃ�Ʒ� α� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ

T =
X − Y

Sp

√
1
n1

+ 1
n2

≥ tn1+n2−2,α,

ǀƴƳƹ tn1+n2−2,α ƸƳ αʇƠƱƽ ƴƳƷƳƷƸƭƥƣƳ ƷƫưƩƣƳ Ƹƫƶ tn1+n2−2�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ƈƭƥ ƸƳƱ ơƯƩƧƻƳ Ƹƫƶ
H0� µ1 ≥ µ2 ơƱƥƱƸƭ ƸƫƶH1� µ1 < µ2

ƷƩ Ʃ�Ʒ� α� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ

T =
X − Y

Sp

√
1
n1

+ 1
n2

≤ −tn1+n2−2,α.

ƈƭƥ ƸƳƱ �ƥưƺƣƴƯƩƹƵƳ� ơƯƩƧƻƳ Ƹƫƶ
H0� µ1 = µ2 ơƱƥƱƸƭ ƸƫƶH1� µ1 ̸= µ2

ƷƩ Ʃ�Ʒ� α� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ

|T | = |X − Y |

Sp

√
1
n1

+ 1
n2

≥ tn1+n2−2,α/2.

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ſƯƩƧƻƳƶ Ƨƭƥ Ƹƫ ƨƭƥƺƳƵƠ ƨǁƳ ươƷƽƱ ƥƴǀ ƳƴƳƭƩƷƨƢƴƳƸƩ ƮƥƸƥƱƳươƶ� Ƨƭƥ

n1, n2 → ∞

ſƷƸƽ Ƹƥ ƥƱƩƲƠƵƸƫƸƥ Ƹ�ƨ�X1, X2, . . . , Xn1 Ʈƥƭ Y1, Y2, . . . , Yn2 ƥƴǀ ƮƥƸƥƱƳươƶ F1 Ʈƥƭ
F2� ƥƱƸƣƷƸƳƭƻƥ� ưƩ E(Xi) = µ1� E(Yj) = µ2 Ʈƥƭ (Xi) = σ2

1 � (Yj) = σ2
2 �

ƊƴƭƴƯƩǀƱ� ƹƴƳƬơƸƳƹưƩ ǀƸƭ Ƹƥ ưƩƧơƬƫ ƸƽƱ ƨǁƳ ƨƩƭƧưƠƸƽƱ n1, n2 ƩƣƱƥƭ ưƩƧƠƯƥ� �ƗƸƫƱ
ƴƵƠƲƫ n1, n2 ≥ 30��
ƘǀƸƩ

ƈƭƥ ƸƳƱ ơƯƩƧƻƳ Ƹƫƶ
H0� µ1 ≤ µ2 ơƱƥƱƸƭ ƸƫƶH1� µ1 > µ2

ƷƩ Ʃ�Ʒ� α� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ

Z =
X − Y√
S2
1

n1
+ S2

2
n2

≥ zα.

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��

�����
�
����

�
����

�
�����

�
����

�
����

�
����

�
�����

�
����

�
����

�
����

�
�����

�
����

�
����

�
����

�
�����

�
����

�
�����

�
����

�
����

�

ƈƭƥ ƸƳƱ ơƯƩƧƻƳ Ƹƫƶ
H0� µ1 ≥ µ2 ơƱƥƱƸƭ ƸƫƶH1� µ1 < µ2

ƷƩ Ʃ�Ʒ� α� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ

Z =
X − Y√
S2
1

n1
+ S2

2
n2

≤ −zα.

ƈƭƥ ƸƳƱ �ƥưƺƣƴƯƩƹƵƳ� ơƯƩƧƻƳ Ƹƫƶ
H0� µ1 = µ2 ơƱƥƱƸƭ ƸƫƶH1� µ1 ̸= µ2

ƷƩ Ʃ�Ʒ� α� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ

|Z| = |X − Y |√
S2
1

n1
+ S2

2
n2

≥ zα/2,

ǀƴƳƹ zα/2 ƸƳ α/2ʇƠƱƽ ƴƳƷƳƷƸƭƥƣƳ ƷƫưƩƣƳ Ƹƫƶ ƸƹƴƳƴƳƭƫươƱƫƶ ƮƥƱƳƱƭƮƢƶ
ƮƥƸƥƱƳưƢƶ�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ƕƥƵƠƨƩƭƧưƥ

Ɣƭ ƦƥƬưƳƯƳƧƣƩƶ 100 Ʈƥƭ 200 ƺƳƭƸƫƸǂƱ ƴƳƹ ƨƭƨƠƻƬƫƮƥƱ ưƩ Ƹƭƶ ưƩƬǀƨƳƹƶ Ʈƥƭ �
ƥƱƸƣƷƸƳƭƻƥ� ƢƸƥƱ

:X1, X2, . . . , X100

: Y1, Y2, . . . , Y200

Ɔƴǀ Ƹƥ ƨƩƨƳươƱƥ ƹƴƳƯƳƧƣƷƬƫƮƩ ǀƸƭ�

100∑

i=1

Xi = 780,
200∑

i=1

Yi = 1400,
100∑

i=1

X2
i = 10000,

200∑

i=1

Y 2
i = 20000.

ƑƴƳƵƳǁưƩ Ʊƥ ƷƹưƴƩƵƠƱƳƹưƩ ǀƸƭ ƫ ươƬƳƨƳƶ ƳƨƫƧƩƣ ƷƩ ƮƥƯǁƸƩƵƥ ƥƴƳƸƩƯơƷưƥƸƥ
ƥƴǀ Ƹƫ � ƷƩ Ʃ�Ʒ� α = 5 �

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ƐǁƷƫ

ſƻƳƹưƩ ƨǁƳ ƥƱƩƲƠƵƸƫƸƥ ƨƩƣƧưƥƸƥ Ʈƥƭ ƥƱ µ1, µ2 ƩƣƱƥƭ Ƴƭ ƠƧƱƽƷƸƳƭ ƴƯƫƬƹƷưƭƥƮƳƣ
ươƷƳƭ ƸƽƱ ƨǁƳ ưƩƬǀƨƽƱ � � ƥƱƸƣƷƸƳƭƻƥ� ƸǀƸƩ ƫ ơƮƺƵƥƷƫ mƮƥƯǁƸƩƵƥ
ƥƴƳƸƩƯơƷưƥƸƥ Ƨƭƥ ƸƫƱ } ƷƫưƥƣƱƩƭ µ1 > µ2�
ƊƴƳươƱƽƶ� Ƭƥ ƩƯơƧƲƳƹưƩ ƸƫƱ

H0� µ1 ≤ µ2 ơƱƥƱƸƭ ƸƫƶH1� µ1 > µ2

ƷƩ Ʃ�Ʒ� α = 0.05�
Ɔƴǀ Ƹƥ ƨƩƨƳươƱƥ ưƥƶ ơƻƳƹưƩ ǀƸƭ�

X =

∑100
i=1 Xi

100
=

780

100
= 7.8, Y =

∑200
i=1 Yi

200
=

1400

200
= 7,

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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S2
1 =

1

n1 − 1

n1∑

i=1

(Xi −X)2 =
1

n1 − 1

( n1∑

i=1

X2
i − n1X

2
)

=
1

99

( 100∑

i=1

X2
i − 100 · (7.8)2

)
=

1

99
(10000− 6084) = 39.56

S2
2 =

1

n2 − 1

( n2∑

i=1

Y 2
i − n2Y

2
)

=
1

199
(20000− 200 · 72

)
=

1

199
(20000− 9800) = 51.26

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ƍƥ ƥƴƳƵƵƣƼƳƹưƩ ƸƫƱH0 ǀƸƥƱ

Z =
X − Y√
S2
1

n1
+ S2

2
n2

≥ zα ⇔ Z =
7.8− 7√

39.56
100 + 51.26

200

≥ z0.05

ŽƵƥ

Z =
0.8

0.807
= 0.991 ̸≥ 1.645 = z0.05.

ƗƹƱƩƴǂƶ ƨƩƱ ưƴƳƵƳǁưƩ Ʊƥ ƥƴƳƵƵƣƼƳƹưƩ ƸƫƱH0� ƨƫƯ� ƨƩƱ ơƻƳƹưƩ ƥƵƮƩƸƠ ƷƸƳƭƻƩƣƥ
ǂƷƸƩ Ʊƥ ƥƴƳƺƥƷƣƷƳƹưƩ ƹƴơƵ Ƹƫƶ ưƩƬǀƨƳƹ ƷƩ Ʃ�Ʒ� α = 0.05�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ſƯƩƧƻƳƶ Ƨƭƥ Ƹƫ ƨƭƥƺƳƵƠ ƸƽƱ ƴƳƷƳƷƸǂƱ ƥƴǀ ƥƱƩƲƠƵƸƫƸƥ ƨƩƣƧưƥƸƥ

%HUQRXOOL

ſƷƸƽ Ƹƥ ƥƱƩƲƠƵƸƫƸƥ Ƹ�ƨ�X1, X2, . . . , Xn1 Ʈƥƭ Y1, Y2, . . . , Yn2 ƥƴǀ ƮƥƸƥƱƳươƶ
%HUQRXOOL ưƩ ƠƧƱƽƷƸƥ ƴƳƷƳƷƸƠ p1, p2� ƥƱƸƣƷƸƳƭƻƥ� ƊƴƭƴƯƩǀƱ� ƹƴƳƬơƸƳƹưƩ ǀƸƭ Ƹƥ
ưƩƧơƬƫ ƸƽƱ ƨǁƳ ƨƩƭƧưƠƸƽƱ n1, n2 ƩƣƱƥƭ ưƩƧƠƯƥ� �ƗƸƫƱ ƴƵƠƲƫ n1, n2 ≥ 30��
ƘǀƸƩ

ƈƭƥ ƸƳƱ ơƯƩƧƻƳ Ƹƫƶ
H0� p1 ≤ p2 ơƱƥƱƸƭ ƸƫƶH1� p1 > p2

ƷƩ Ʃ�Ʒ� α� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ

Z =
X − Y√

X(1−X)
n1

+ Y (1−Y )
n2

≥ zα.

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ƈƭƥ ƸƳƱ ơƯƩƧƻƳ Ƹƫƶ
H0� p1 ≥ p2 ơƱƥƱƸƭ ƸƫƶH1� p1 < p2

ƷƩ Ʃ�Ʒ� α� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ

Z =
X − Y√

X(1−X)
n1

+ Y (1−Y )
n2

≤ −zα.

ƈƭƥ ƸƳƱ �ƥưƺƣƴƯƩƹƵƳ� ơƯƩƧƻƳ Ƹƫƶ
H0� p1 = p2 ơƱƥƱƸƭ ƸƫƶH1� p1 ̸= p2

ƷƩ Ʃ�Ʒ� α� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 ǀƸƥƱ

|Z| = |X − Y |√
X(1−X)

n1
+ Y (1−Y )

n2

≥ zα/2.

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ƕƥƵƠƨƩƭƧưƥ

ƕƵƭƱ Ƹƫ ƨƭƥƺƫưƭƷƸƭƮƫ ƩƮƷƸƵƥƸƩƣƥ� 300 ƼƫƺƳƺǀƵƳƭ Ƭƥ ƼƢƺƭƪƥƱ ơƱƥ Ʈǀưưƥ ƷƩ ƷǁƱƳƯƳ
1000 ƩƵƽƸƫƬơƱƸƽƱ� ƑƩƸƠ Ƹƫ ƨƭƥƺƫưƭƷƸƭƮƫ ƩƮƷƸƵƥƸƩƣƥ� ƷƩ ƥƱƩƲƠƵƸƫƸƳ ƨƩƣƧưƥ 2000

ƼƫƺƳƺǀƵƽƱ� Ƴƭ 700 Ƭƥ ƼƢƺƭƪƥƱ ƸƳ Ʈǀưưƥ� ƑƴƳƵƳǁưƩ Ʊƥ ƴƳǁưƩ ǀƸƭ ƫ ƨƭƥƺƢưƭƷƫ ƢƸƥƱ
ƥƴƳƨƳƸƭƮƫ�
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ƐǁƷƫ

ƊƨǂX1, X2, . . . , Xn1 Ʈƥƭ Y1, Y2, . . . , Yn2 ƩƣƱƥƭ ƥƱƩƲƠƵƸƫƸƥ Ƹ�ƨ ƥƴǀ ƮƥƸƥƱƳươƶ
%HUQRXOOL ưƩ ƠƧƱƽƷƸƥ ƴƳƷƳƷƸƠ ƼƫƺƳƺǀƵƽƱ p1, p2� ƴƳƹ Ƭƥ ƼƢƺƭƪƥƱ ƸƳ Ʈǀưưƥ ƥƹƸǀ
ƴƵƭƱ� Ʈƥƭ ưƩƸƠ� Ƹƫ ƨƭƥƺƫưƭƷƸƭƮƢ ƩƮƷƸƵƥƸƩƣƥ� ƥƱƸƣƷƸƳƭƻƥ�
Ɔƴǀ Ƹƥ ƨƩƨƳươƱƥ ưƥƶ ơƻƳƹưƩ ǀƸƭ�

X =
300

1000
= 0.3, Y =

700

2000
= 0.35,

Ʈƥƭ n1 = 1000, n2 = 2000 �ƴƳƯǁ ưƩƧƠƯƥ���

Ɣ ơƯƩƧƻƳƶ ƴƳƹ Ƭƥ ƴƵƥƧưƥƸƳƴƳƭƢƷƳƹưƩ ƩƣƱƥƭ�
H0� p1 ≥ p2 ơƱƥƱƸƭ ƸƫƶH1� p1 < p2

Ʈƥƭ ƥƶ ƩƴƭƯơƲƳƹưƩ ƩƴƣƴƩƨƳ ƷƫưƥƱƸƭƮǀƸƫƸƥƶ α = 0.05�
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ŽƵƥ Ƭƥ ƥƴƳƵƵƣƼƳƹưƩ ƸƫƱH0 ƥƱ

Z =
X − Y√

X(1−X)
n1

+ Y (1−Y )
n2

≤ −zα

⇔ Z =
0.3− 0.35√

(0.3)·(0.7)
1000 + (0.35)·(0.65)

2000

≤ −z0.05

Z = − 0.05

0.018
= −2.77 ≤ −1.645 = −z0.05 !

ƊƴƳươƱƽƶ� ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0 Ʈƥƭ ƩƣưƥƷƸƩ ƮƥƸƠ 95 ƦơƦƥƭƳƭ ǀƸƭ ƫ ƨƭƥƺƢưƭƷƫ
ƥƴơƨƽƷƩ�
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ƆƱ ƮƠƱƥưƩ ƸƳƱ ơƯƩƧƻƳ ƷƩ Ʃ�Ʒ� α = 0.01� ƸƳ ưǀƱƳ ƴƳƹ Ƭƥ ƠƯƯƥƪƩ Ƭƥ ƢƸƥƱ ƫ ƷƸƥƬƩƵƠ
−zα = −z0.01 = −2.33� Ʈƥƭ ƩƴƩƭƨƢ

Z = −2.77 ≤ −2.33 = −z0.01, !
Ƭƥ ƥƴƳƵƵƣƴƸƥưƩ Ʈƥƭ ƴƠƯƭ ƸƫƱH0�

ƆƱ ǀưƽƶ ƮƠƱƥưƩ ƸƳƱ ơƯƩƧƻƳ ƷƩ Ʃ�Ʒ� α = 0.001� Ʈƥƭ ƴƠƯƭ ƸƳ ưǀƱƳ ƴƳƹ Ƭƥ ƠƯƯƥƪƩ Ƭƥ
ƢƸƥƱ ƫ ƷƸƥƬƩƵƠ −zα = −z0.001 = −3.09� ƥƯƯƠ ƸǀƸƩ

Z = −2.77 ̸≤ −3.09 = −z0.001, "
ƳƴǀƸƩ ƷƩ ƥƹƸƢ ƸƫƱ ƴƩƵƣƴƸƽƷƫ ƨƩƱ Ƭƥ ưƴƳƵƳǁƷƥưƩ Ʊƥ ƥƴƳƵƵƣƼƳƹưƩ ƸƫƱH0�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ƕƥƵƥƸƢƵƫƷƫ

Ɔƴǀ ƸƳ ƴƵƳƫƧƳǁưƩƱƳ ƴƥƵƠƨƩƭƧưƥ ƩƣƱƥƭ ƺƥƱƩƵǀ ǀƸƭ ǀƷƳ ưƭƮƵƥƣƱƳƹưƩ ƸƳ Ʃ�Ʒ� α ƸǀƷƳ
ƨƹƷƮƳƯǀƸƩƵƳ ƧƣƱƩƸƥƭ Ʊƥ ƥƴƳƵƵƭƺƬƩƣ ƫH0�

ƆƹƸǀ ƩƣƱƥƭ ƯƳƧƭƮǀ ƥƺƳǁ ƧƭƱǀưƥƷƸƩ ƳƯƳơƱƥ Ʈƥƭ ƴƭƳ mƥƱƩƯƥƷƸƭƮƳƣ} ƥƴƳƨƩƻǀưƩƱƳƭ
ưƭƮƵǀƸƩƵƫ ƴƭƬƥƱǀƸƫƸƥ ƷƺƠƯưƥƸƳƶ ƸǁƴƳƹ Ǝ�
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ſƯƩƧƻƳƭ ƹƴƳƬơƷƩƽƱ ưƩ ƻƵƢƷƫ Ƹƫƶ p�YDOXH
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p�YDOXH

�

������

p�YDOXH �pʇƸƭưƢ� Ƣ ƴƥƵƥƸƫƵƳǁưƩƱƳ ƩƴƣƴƩƨƳ ƷƫưƥƱƸƭƮǀƸƫƸƥƶ ƩƱǀƶ ƩƯơƧƻƳƹ�
ƳƱƳưƠƪƩƸƥƭ ƫ ƴƭƬƥƱǀƸƫƸƥ Ʊƥ ƴƥƵƥƸƫƵƫƬƩƣ ưƭƥ ƸƭưƢ Ƹƫƶ ƷƸƥƸƭƷƸƭƮƢƶ ƷƹƱƠƵƸƫƷƫƶ
ƩƯơƧƻƳƹ ƸƳƹƯƠƻƭƷƸƳƱ ƸǀƷƳ ƥƮƵƥƣƥ ǀƷƳ ƥƹƸƢ ƴƳƹ ơƨƽƷƩ ƸƳ ƨƩƣƧưƥ �ƴƵƳƶ ƸƫƱ
ƮƥƸƩǁƬƹƱƷƫ Ƹƫƶ H1�� ƨƩƨƳươƱƳƹ ǀƸƭ ƫ H0 ƩƣƱƥƭ ƥƯƫƬƢƶ�

ƌ p�YDOXH ƳƹƷƭƥƷƸƭƮƠ ưƩƸƵƠƩƭ ƸƳ ƩƱƨƩƻǀưƩƱƳ Ƴƭ ƨƭƥƺƳƵơƶ ƴƳƹ ƦƯơƴƳƹưƩ Ʊƥ ƩƣƱƥƭ
ƥƴƯƢ ƷǁưƴƸƽƷƫ�

ƈƭƥ ƸƳƱ ơƯƩƧƻƳ ƷƹƧƮƵƣƱƳƹưƩ ƸƫƱ p�YDOXH ưƩ ƸƳ ƴƵƳƮƥƬƳƵƭƷươƱƳ ƩƴƣƴƩƨƳ
ƷƫưƥƱƸƭƮǀƸƫƸƥƶ �α��

���� ƆƱ p ≤ α� ƯơưƩ ǀƸƭ ƫ ƨƭƥƺƳƵƠ ƩƣƱƥƭ ƷƸƥƸƭƷƸƭƮƠ ƷƫưƥƱƸƭƮƢ �VWDWLVWLFDOO\
VLJQL̬FDQW� Ʈƥƭ ƥƴƳƵƵƣƴƸƳƹưƩ ƸƫƱH0�

���� ƨƭƥƺƳƵƩƸƭƮƠ� ƷƹưƴƩƵƥƣƱƳƹưƩ ǀƸƭ ƨƩƱ ơƻƳƹưƩ ƩƴƥƵƮƢ ƷƸƳƭƻƩƣƥ ǂƷƸƩ Ʊƥ
ƥƴƳƵƵƣƼƳƹưƩ ƸƫƱH0 �ƷƸƥƸƭƷƸƭƮƠ ưƫ ƷƫưƥƱƸƭƮǀ ƥƴƳƸơƯƩƷưƥ��

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ƕƥƵƠƨƩƭƧưƥ

Ƙƥ ƸƷƭƧƠƵƥ ƴƳƹ ƹƴƠƵƻƳƹƱ ƥƹƸƢ Ƹƫ ƷƸƭƧưƢ ƷƸƫƱ ƥƧƳƵƠ ơƻƳƹƱ ươƷƫ ƴƩƵƭƩƮƸƭƮǀƸƫƸƥ ƷƩ
ƱƭƮƳƸƣƱƫ ƸƳƹƯƠƻƭƷƸƳƱ 1.6 PJ ƥƱƠ ƸƷƭƧƠƵƳ� Ƒƭƥ ƮƥƴƱƳƦƭƳưƫƻƥƱƣƥ ƭƷƻƹƵƣƪƩƸƥƭ ǀƸƭ
ƻƵƫƷƭưƳƴƳƭƩƣ ưƭƥ ƮƥƭƱƳǁƵƧƭƥ ƮƥƸƩƵƧƥƷƣƥ ƷƸƥ ƺǁƯƯƥ ƮƥƴƱƳǁ ƴƳƹ ơƻƩƭ ƽƶ
ƥƴƳƸơƯƩƷưƥ ƸƳ ƮƠƬƩ ƸƷƭƧƠƵƳ Ʊƥ ơƻƩƭ ươƷƫ ƴƩƵƭƩƮƸƭƮǀƸƫƸƥ ƷƩ ƱƭƮƳƸƣƱƫ ƯƭƧǀƸƩƵƳ ƥƴǀ
1.6 PJ� ƈƭƥ Ʊƥ ƩƯƩƧƻƬƩƣ Ƴ ƭƷƻƹƵƭƷưǀƶ ƥƹƸǀƶ ƯƥưƦƠƱƩƸƥƭ Ʈƥƭ ƥƱƥƯǁƩƸƥƭ ơƱƥ ƨƩƣƧưƥ 20

ƸƷƭƧƠƵƽƱ� ƆƱ ƩƣƱƥƭ ƧƱƽƷƸǀ ǀƸƭ ƫ ƴƩƵƭƩƮƸƭƮǀƸƫƸƥ ƷƩ ƱƭƮƳƸƣƱƫ ƥƱƠ ƸƷƭƧƠƵƳ ƩƣƱƥƭ
ƮƥƱƳƱƭƮƠ ƮƥƸƥƱƩưƫươƱƫ ưƩ ươƷƫ ƸƭưƢ µ Ʈƥƭ ƸƹƴƭƮƢ ƥƴǀƮƯƭƷƫ 0.8 PJ� Ƹƭ
ƷƹưƴƩƵƠƷưƥƸƥ ƩƲƠƧƳƱƸƥƭ ƷƩ Ʃ�Ʒ� 5 � ƥƱ ƫ ươƷƫ ƴƩƵƭƩƮƸƭƮǀƸƫƸƥ ƷƩ ƱƭƮƳƸƣƱƫ ƸƽƱ 20
ƸƷƭƧƠƵƽƱ ƸƳƹ ƨƩƣƧưƥƸƳƶ ƩƣƱƥƭ 1.54�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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ƐǁƷƫ �ưƩ ƻƵƢƷƫ Ƹƫƶ p�YDOXH�

ƗƸƳ ƴƥƵƠƨƩƭƧưƥ ƥƹƸǀ ƬơƯƳƹưƩ Ʊƥ ƥƴƳƺƥƷƣƷƳƹưƩ ƹƴơƵ ƸƳƹ ƭƷƻƹƵƭƷưƳǁ ƸƳƹ
ƮƥƸƥƷƮƩƹƥƷƸƢ ưǀƱƳ ƥƱ ơƻƳƹưƩ ƷƫưƥƱƸƭƮƠ ƷƸƳƭƻƩƣƥ ƹƴơƵ ƸƳƹ� ƉƫƯƥƨƢ Ƭƥ
ƬƩƽƵƢƷƳƹưƩ ƸƳƱ ƭƷƻƹƵƭƷưǀ ƥƹƸǀ ƽƶ ƸƫƱ ƩƱƥƯƯƥƮƸƭƮƢ ƹƴǀƬƩƷƫ�
ŽƵƥ Ƴ ơƯƩƧƻƳƶ ƴƳƹ Ƭƥ ƴƵƥƧưƥƸƳƴƳƭƢƷƳƹưƩ ƩƣƱƥƭ�

H0� µ ≥ 1.6 ơƱƥƱƸƭ ƸƫƶH1� µ < 1.6

ƊƴƩƭƨƢ ƩƣưƥƷƸƩ ƷƸƫƱ ƴƩƵƣƴƸƽƷƫ ƩƯơƧƻƳƹ ươƷƳƹ ƮƥƱƳƱƭƮƢƶ ƮƥƸƥƱƳưƢƶ ưƩ ƧƱƽƷƸƢ
ƨƭƥƷƴƳƵƠ� ƫ ƷƸƥƸƭƷƸƭƮƢ ƷƹƱƠƵƸƫƷƫ ƩƯơƧƻƳƹ ƴƥƣƵƱƩƭ ƸƫƱ ƸƭưƢ�

Z =
X − µ0

σ/
√
n

=
1.54− 1.6

0.8√
20

= −0.335.
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Ɗƨǂ ƫ p�YDOXH ƳƵƣƪƩƸƥƭ ƽƶ�

p�YDOXH = P (Z < −0.335) = Φ(−0.335) = 1− Φ(0.335) = 0.3688.

ƊƴƩƭƨƢ
p�YDOXH = 0.3688 > α = 0.05

Ƹƥ ƨƩƨƳươƱƥ ưƥƶ ƨƩƱ ƩƴƭƸƵơƴƳƹƱ ƸƫƱ ƥƴǀƵƵƭƼƫ ƸƫƶH0� ƩƴƳươƱƽƶ ƨƩƱ
ƥƴƳƨƩƻǀưƥƷƸƩ ƸƳƱ ƭƷƻƹƵƭƷưǀ ƸƳƹ ƮƥƸƥƷƮƩƹƥƷƸƢ�

ƕƥƵƥƸƫƵƢƷƸƩ ǀƸƭ ƸƳ ƣƨƭƳ Ƭƥ ƣƷƻƹƩ Ʈƥƭ Ƨƭƥ Ʃ�Ʒ� α = 0.001, 0.01 Ƣ 0.1�

Ɖ�Ɔ� ƑƫƸƷƳǁƨƫƶ ƕƭƬƥƱǀƸƫƸƩƶ 	 ƗƸƥƸƭƷƸƭƮƢ � Ƙư� ƒƥƹƴƫƧǂƱ �� � ��
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p�YDOXH Ƨƭƥ ơƯƩƧƻƳ ươƷƳƹ ƮƥƱƳƱƭƮƢƶ ưƩ ƧƱƽƷƸƢ ƨƭƥƷƴƳƵƠ

ƆƱX1, . . . , Xn ƩƣƱƥƭ ơƱƥ Ƹ�ƨ� ƥƴǀ ƴƯƫƬƹƷưǀ ∼ N (µ,σ2) ưƩ σ2 ƧƱƽƷƸǀ� ƸǀƸƩ ƷƩ Ʃ�Ʒ�
α ơƻƳƹưƩ�

ƗƹƱ� ƊƯơƧƻƳƹ ƛƽƵƣƳ ƥƴǀƵƵƭƼƫƶ p�YDOXH
H0 H1 �TS� R ƥƱ TS = t

µ ≤ µ0 µ > µ0
X−µ0

σ/
√
n

R = {TS > zα} P (Z ≥ t)

µ ≥ µ0 µ < µ0
X−µ0

σ/
√
n

R = {TS < −zα} P (Z ≤ t)

µ = µ0 µ ̸= µ0
X−µ0

σ/
√
n

R = {|TS| > zα/2} 2P (Z ≥ |t|)

ǀƴƳƹ Z ƩƣƱƥƭ ƫ ƸƹƴƳƴƳƭƫươƱƫ ƮƥƱƳƱƭƮƢ ƮƥƸƥƱƳưƢ�

ƆƱƠƯƳƧƥ ƥƴƳƸƩƯơƷưƥƸƥ ưƴƳƵƳǁƱ Ʊƥ ƨƭƥƸƹƴƽƬƳǁƱ Ʈƥƭ Ƨƭƥ Ƹƭƶ ƹƴǀƯƳƭƴƩƶ
ƴƩƵƭƴƸǂƷƩƭƶ ƴƳƹ ươƻƵƭ ƸǂƵƥ ƩƲƩƸƠƷƥưƩ ưƩ ƸƫƱ ƴƥƵƥƨƳƷƭƥƮƢ ươƬƳƨƳ ƸƽƱ ƻƽƵƣƽƱ
ƥƴǀƵƵƭƼƫƶ�
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