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� � � ��� �� �� � � �� �� � � � � � � �� & � + � � � � ) �  � � � � �� � � � � � �  � � �� � � - � � �

�  �� � � � � �� � �  � �� % + � +

; �



� � � � � � � ) �� � � � � � �� � �  �! ) * � � � ) '� � :

H0: X �� Y � � �� � �� � � � �� � �� ��

� � � �  � �! � �� �  � � �� % �:

H1: � � � �� � � � � �� � �� � �� � � � �� � �� �� +

9 � � � � � � �� �  � � �� ) � � �� � � � � �  �� � �  % � �� � � � � � � � � � � � (X, Y ):

((x1, y1), (x2, y2), ..., (xn, yn)),

� � � � � �� � � �� #  � �� � �� �� �� � �  % � �� � � � � �� � � �� �� � � �� � � � �� � � � �

�  �� ) � � �� � � � � � � :

• Nij=
∑n

h=1 � {(ai,bj)}(xh, yh) (�  �� � � � #  � �� � �� � �  �� � �  % � �� � � � � �

� � � � � � (ai, bj) +

• Mi=
∑n

h=1 � {ai}(xh) (�  �� � � � #  � ��� � �� � �  �� � �  % ��� � � � � � ai +

• Lj=
∑n

h=1 � {bj}(yh) (�  �� � � � #  � ��� � �� � �  �� � �  % ��� � � � � � bj +
; ;



� �� #  � ��� � �� �� � � � � � � � �� 	 � � �� �  �� � �  � ���  � � � �� � � % � � � � � � � � �� � � � n� �

�  �� ) � � �� � � � � +9 �� � � � � � � " � �� � � N ′
ij, M ′

i �� L′
j  �� � �� �� % �� � � � + 7� �! � �

 ��� � � � �! ) * � � � ) '� � �  � �� � � � �� � �� � - N ′
ij� �� � ��  � � � �� ) � � � � M ′

i.L
′
j +

� � �  �� � � � � � � � �� �� � � � �� � � � � �� �  � �  �� � � � ��  � � �� #  � ��� � �� �� �� "

� �  % � �� �� � �� �� �� � � � � - � � � � � � � � �� �� � � � �� �� � � � �� � � � � - � � � � � � �� :

χ2
n(N

′, M ′L′) = n
k

∑

i=1

l
∑

j=1

[

N ′
ij − M ′

iL
′
j

]2

N ′
ij

.

� � � � �% � � � � � �  � :

� � � 	 � �3 26 7 � � � �! ) * � � � ) '� ��  � �� � � � �� � �� � � H0 � - � � � � � � � χ2
n(N

′, M ′L′) -

� ��  �� � � � �� � "� �� � � � -� � �% �  � � � � � �� - � �  � �� � n → ∞ -% �  � � � � % + � +� �

� )� "� �� & $ (k − 1)(l − 1)� � �  �� � � �� � �  � � +

; !
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, � � � � � � �  � �  �� � � � � � � � � � � � � � � � � �� �

≤ 21 � � � � �

[22,26] � � � � � �

≥ 27 � � � � � �
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 � � ) � �  '� � � �� �� � � � �  � � � �� ��� � �% �� k = l = 3 +

� � � � �� � � � � � �  � � � � )� "� �� & �  � �� � � � �� � �� � + � �% � � � � χ2
n(N

′, M ′L′) ≈
16.51 + � � � � � � � � �� � � ��  � � � � �� $  � � �� �  �! ) * � � � ) '� � �  � �� � � � � "

� � �� � � H0 � �� �� % � �� � �� � � � � �� � � + � � + � � � . �� � � � �� � �� � � � � �� � �

� )� "� �� & � �� � �� � ��� � - � � �  � � χ2� � 4 = (3 − 1) × (3 − 1)� � �  �� � �

�� � �  � � - � � � � � � � � � � � % � � ��  � + � � �% �� � � � � �� �� � �� � � ≤ 0.05 +
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H0: µ = a

� � � �  � �! � �� �  � � �� % �:

H1: µ 6= a +

9 �� � � � � � � � � Xn �� Sn � �� �� �� � �� ��  � � � � �� � � � � µ �� � � σ �� � �� "

�� % �� � � � + � � � � � � :

Zn =
√

n
Xn − a

Sn
.

� � � � �% � � � � � �  � :
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• 7 � � � �  ) * � � � ) '� � H0 - � � � Zn =
√

n Xn−µ
Sn

�� Zn � � � � � � � � �� � �

7 � � � � � � $ n − 1� � �  �� � � �� � �  � � +

• 7 � � � �! ) * � � � ) '� � H1 - � � � Zn =
√

n Xn−µ
Sn

+
√

n µ−a
Sn

�� Zn�  �� � � �

% � � ��  �� � � �� � �% �� n +

� � � � � �� � � � � � �  � � �  ' � � � � � � �� � � � � � � � � % � � � � + 7 �� � α � � � �� � �� �

� � ��� �� � �� � � � '  � �� � '� � $ � � � � � � � � � � � �  +, � �  � � �� � �� � � � Zn + 7 �� �

tα/2(n − 1) � � % � � ��  � � � � � � � �� �� � �� � �� �� � � � � � �� � � � � � � � � � � �� � �

7 � � � � � � $ n − 1� � �  �� � � �� � �  � � % �� � α/2 +, � �  � :

� + 7� |Zn| � � � � � � � � � � � � tα/2(n − 1) - � � �  � � � � ) �� � � � H0 +

� + 7� � � � � � � ) �� � � � H1 +

; �



� 2 3 � � �� 2 


� + 
 � � �� � � �� �� � � � � � �� � � ��  � � �� � � � * � � � � �� ��� � �� � �� � �  � � � �� "

�� �  �� � � � � � �  � �� % � � ��  �  � � ��� % �� � � � � �� � � �% � �� � � n +
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% �  � � � � � �� � �  � � � � � � � �  � � " �� � � � � +�  �� � �� � � � � � � �� � � � - � �  � ��� �

n ≥ 30 - � �  � � � � �� � �  �� � � � � � � � � � �� � � 7 � � � � �� � � � � �� � � � � �

� � � � � � � �� � �  � � � � +

� + 7� � � � � % � � � � � � � �� � �  H0 �

� µ ≤ a � � � � �  � �! � �� �  � ��� % � H1 �

� µ > a � - � �  � �� � � �  �� � � � � � �� � � � � H0� �  � :
Xn ∈ ] −∞, a + tα/2(n − 1)

Sn√
n
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