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ก��������	
����
�����
�����ก��������		���� (Visual Test)

��ก�"#$�% �&��	"&1

	$
'����

ก��������	
�ก���
��� (Regression Analysis) �� !���"#�$%"��&�$�'�()�*(��+,#-&.&/��*0�
�12ก��
3��ก�'�+,#*0��14 �!"#�$5�ก�� !ก��)6ก7��6$���%*1%31!8�9�$(1�:��(/�$;��/�$%,�	22 <
���)1�ก��)6ก7��6$���%
*1%31!8�+,#�� !=�=
.9�$�/�(1�:��+,#�ก,#��9.�$5�ก9.�%>?-!�
,(+,#@/�!%� :?	)6ก7����%*1%31!8�9�$(1�:���
?/�!1A!
�/�%,�>�:22���%*1%31!8�ก1!%�ก!.���3,�$-

�"�=%/ <
���)1����"#�$%"�+�$�'�()�*(��:?	*��(�)�*(�� �9.�%�-&.
�� !���"#�$%"�+,#*0��14-!ก����	%�'ก�����%*1%31!8�+,#�ก�
96A!%�!1A!; +1A$!,A-!�B55C21!%,ก��31D!�<��:ก�%
��%3���(���+�$
.�!*��(�-
.*�%���-&.=
.<
�$/�� ��+��&/! SPSS MINITAB SAS ��%+1A$ก���3�#%LB$ก�&1!+�$*��(�
?$-!<��:ก�%+,#-&.+1#�=� �&/! Microsoft Excel -
.*�%���!0�ก��������	
�+�$*��(�=�-&.=
.��/�$*	
�ก*0�
�12ก��
-&.$�!+�$8C�ก�5 
.���
(C!,A ก��*�.�$(1�:22:*
$���%*1%31!8�9�$(1�:��+,#*!-5 <
�ก��������	
�ก���
���56$
$/��:�/�?��!�A��?�Rก S6#$5��$;:?.�ก��=
.*%ก��:*
$���%*1%31!8�
1$ก?/���� !�3,�$:�/5C
���#%(.!9�$ก��������	
�
�+/�!1A! ���%$/��:?	���%*	
�ก9�$ก��-&.<��:ก�%��%3���(���%�&/��-!ก��*�.�$*%ก��:*
$���%*1%31!8�+0�
-
.@>.-&.?	�?�+,#5	)6ก7��6$��8,ก����
 ��8,�0�!�':?	(��ก��+���2"A�$
?1$ก��=
.%�S6#$*%ก��
1$ก?/�� ��%=��6$      
9.�*%%(�T�!(/�$;9�$ก��-&.*%ก��
1$ก?/�� +1A$!,Aก/�!ก��!0�@?5�ก*%ก���
���%�-&.��	<�&!�5	(.�$%,ก��  
(��5*�2���%�
%�	*%9�$(1�:22+,#=
.�/�*�
�?.�$ก12*%%(�T�!+,#*0��14
�"�=%/ :?	ก��(��5*�2:22$/�� 
(Visual Test) กW�"� ก��(��5*�2
.��<
�ก��������	
�5�กก��L9�$�/����%�?�
��?"#�!!1#!��$

                                                          

1 ��5������	50�*�9���&�2��
���C(*�
ก��:?	�X�21(�ก�� �'	3�'�&�)�*(��:?	ก��214&, %
���+��?1�8��%)�*(��
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	$#(�

!.�+,#
?1ก��/�$
!6#$9�$@>.2��
��-!+Cก�	
129�$�$��ก��"� ก����$:@! =%/�/�5	�� !ก����$:@!�	�	*1A! 

�	�	ก?�$ 
�"��	�	��� ก����$:@!�"� ก���(�,�%ก��
�"�ก���(�,�%+�13��ก�-
.�3,�$3�*0�
�12�
(Cก��'�+,#5	
�ก�
96A!-!�!��( �B551�+,#*0��149�$ก�	2�!ก����$:@!กW�"� 9.�%>?
�"��
(Cก��'�+,#��
�	�!�/�5	�ก�
96A!-!�!��( 
�B4
�กW�"� =%/%,-����
ก��'��ก,#��ก12�!��(=
.��/�$:!/!�! 
1$!1A!@>.2��
��56$(.�$+0�ก����
ก��'�*�#$+,#5	�ก�
96A!
-!�!��(��/�$%,
?1กก��
�"���,�ก��/�$�� !+�$ก���/� Yก�����ก����

�$
#"
ก��)��ก�*%�	���+,# 2 +���.$ 
/�
1. ก��)��ก�*%�0"�
1*.�) �"� ก��3��ก�'�<
�-&.
C?�3�!�59�$@>.3��ก�'� 
�"�ก?C/%@>.+0�ก��3��ก�'� �&/! 

�+�!���
?=L (Delphi Method) �� !(.!
2. ก��)��ก�*%�0"�+�"��* �"� �+�!��ก��3��ก�'�+,#%,ก��!0����9.�%>?+�$(1��?9%�)6ก7�������	
��3"#�
�

�>�:22ก����?,#�!:�?$%�*�.�$�� !(1�:22�3"#�-&.-!ก��3��ก�'� S6#$�+�!��!,A:2/$=
.�� ! 2 ��	�`+ �"�
2.1 ก��3��ก�'�<
�ก��������	
��!Cก�%��?� (Time Series Analysis) �� !ก��)6ก7��3"#�
��>�:22ก��

��?,#�!:�?$9�$(1�:��+,#*!-5 �%"#���?���?,#�!=�
�"�ก��)6ก7����%*1%31!8��	
�/�$(1�:��+,#*!-5
ก12��?�

2.2 ก��3��ก�'�<
�ก��������	
�ก���
��� (Regression Analysis) S6#$�� !ก��)6ก7����%*1%31!8�9�$
(1�:��*�$��	�`+ �"� (1�:��+,#*!-5+,#5	)6ก7��>�:22ก����?,#�!:�?$ 
�"�+,#��,�ก�/�(1�:��(�% 
(Dependent Variable: Y) S6#$��?,#�!:�?$(�%ก����?,#�!:�?$9�$(1�:���,ก��	�`+
!6#$
�"�     
(1�:����*�	 (Independent variable: X) �3"#�-&.�>�:22���%*1%31!8�+,#=
.+0�ก��3��ก�'�
�"�    
��2�C%�/�(1�:��(�%5�กก��ก0�
!

�"�+��2�/�(1�:����*�	

ก���"�
���
%
�������� (Regression Analysis)
ก��������	
����%�
��� (Regression Analysis) %,
.��ก1!
?����	�`+ �&/! ก��������	
�ก���
���

�&�$?��!,��� (Linear Regression Analysis) ก��������	
�ก���
���:22=%/-&/?��!,��� (Non-linear Regression 
Analysis) 
�"� ก��������	
�ก���
���:22?�5,*(�ก (Logistic Regression Analysis) �� !(.! :(/�+�!��+,#-&.ก1!
<
�+1#�=� �"� ก��������	
�ก���
����&�$?��!,��� �!"#�$5�ก�� !(1�:22+,#�9.�-5=
.$/�� <
�=%/(.�$%,���%�>.+�$
�'�()�*(��%�ก!1ก ��	ก�2ก12�B55C21!%,ก��31D!�<��:ก�%��%3���(���+�$
.�!*��(�-
.*�%���-&.=
.<
�$/�� 
��+��&/! SPSS MINITAB SAS ��%+1A$ก���3�#%LB$ก�&1!+�$*��(�?$-!<��:ก�%+,#-&.+1#�=� �&/! Microsoft Excel -
.
*�%���!0�ก��������	
�+�$*��(�=�-&.=
.��/�$*	
�ก*0�
�12ก��-&.$�!+�$8C�ก�5 
.���
(C!,A ก��*�.�$(1�:22:*
$
���%*1%31!8�9�$(1�:��+,#*!-5 <
�ก��������	
�ก���
���56$$/��:�/�?��!�A��?�Rก ���กW*�%���-&.*%ก��:*
$
���%*1%31!8�9�$9.�%>?(1���/�$+,#!0�%�)6ก7� -!�>�9�$*%ก��

ixbby 10ˆ +=

<
�+,# 0b  = 5C
(1
2!:ก! Y 
�"��/�9�$ ŷ �%"#� ix  �� !)>!��

1b  = ���%&1!9�$*%ก��!,A
�"��1(��ก����?,#�!:�?$9�$ ŷ  �%"#� ix  ��?,#�!:�?$ =� 1 
!/��
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1$!1A! �.�����>.�/� ix  ���กW*�%�����	%�'�/� ŷ  =
.5�ก*%ก��:*
$���%*1%31!8�!,A �.�5C
%C/$
%��9�$
���%,�3,�$�3"#�ก��*�.�$*%ก���
����8�2�����%*1%31!8�9�$9.�%>?+,#=
.�กW2%��� !(1���/�$ ก��������	
�*%ก��  
�
����&�$?��!,���กW�$5	�*�W5*�A!�3,�$�+/�!,A :(/�!"#�$5�ก*�#$+,#(.�$ก��5��$;=%/-&/:�/!1A! 5C
%C/$
%��+,#:+.5��$�"�    
ก��!0�*%ก��+,#�0�!�'=
.5�ก9.�%>?(1���/�$ ixbby 10ˆ +=  =�-&.�.�$��$�6$�/�+,#:+.5��$9�$��	&�ก�
�"�9.�%>?+,#
�� !=�=
.+1A$
%
 �"� *%ก�� iii XY εββ ++= 10  �3"#�5	=
.�>.�/��/� 0b :?	 1b  ��	%�'�/� 0β  :?	 1β  =
.
,
�3,�$-
 
�"��/�(1�:��(�%+,#�0�!�'=
.5�ก*%ก�� ŷ  �9.�-ก?.�/�5��$9�$(1�:��(�% iY  �3,�$-
 �%"#��� !�&/!!,A 
ก��=
.*%ก��:*
$���%*1%31!8�
1$ก?/���� !�3,�$:�/5C
���#%(.!9�$ก��������	
��+/�!1A! ���%$/��:?	���%*	
�ก
9�$ก��-&.<��:ก�%��%3���(���%�&/��-!ก��*�.�$*%ก��:*
$���%*1%31!8���55	�� !
�2*�$�%กW=
. ก?/���"�
�%"#�ก��-&.<��:ก�%��%3���(��� %�*�.�$*%ก���
���+0�=
.$/�� ��5+0�-
.@>.-&.?	�?�+,#5	)6ก7��6$��8,ก����
 ��8,
�0�!�':?	(��ก��+���2"A�$
?1$ก��=
.%�S6#$*%ก��
1$ก?/�� ��%=��6$9.�*%%(�T�!(/�$;9�$ก��-&.*%ก��
1$ก?/��  
��	ก�2ก129.�%>?+,#!0�%�*�.�$*%ก��
1$ก?/���� !9.�%>?(1���/�$�+/�!1A!=%/-&/9.�%>?9�$��	&�ก�+1A$
%
 
1$!1A!ก��5	
!0�@?ก��)6ก7�5�ก(1���/�$=�*�C�?1ก7'	9�$��	&�ก�+1A$
%
�?� �$(.�$-&.��8,ก��+�$*��(��&�$�.�$��$ (Inferential 
Statistics) ก?/���"� (.�$%,ก��)6ก7��6$�+�!��ก��*C/%(1���/�$ (Sampling Method) ก��:5ก:5$9�$(1���/�$ 
(Sampling Distribution) �+�!��ก����	%�'�/� (Estimation) ก��+
*�2*%%(�T�! (Hypothesis Testing)    
��%=��6$�+�!��+,#<��:ก�%��%3���(���-!ก���0�!�'*%ก�� �"� �+�!��ก0�?1$*�$!.��+,#*C
 (Ordinary Least 
Square Method: OLS) S6#$%,9.�*%%(�+,#:!/!�!�ก,#��ก12?1ก7'	9�$(1�:����*�	 ix  :?	�/����%@�
3?�
 

)ˆ( yY − 
�"��/� iε  
.�� �!"#�$5�ก*%ก��+,#���(.�$ก���.�$��$ �"� iii XY εββ ++= 10  
1$!1A!�/�9�$ iY      
56$96A!ก12 iX  :?	 iε  �.����=%/*�%����	2Cก���ก�
96A!9�$ iX  :?	 iε  =
. ���กW=%/*�%���+,#5	�.�$��$�/� 

10 ,, ββiY  =
. �%"#��� !�&/!!,A 9.�*%%(�T�!�ก,#��ก12 iX  :?	 iε  56$�� !*�#$*0��14-!ก��:�?���%
%���/�
��	%�'+,#�0�!�'=
.5�ก*%ก���
���

OLS �� !�+�!��+,#-&.ก1!%�ก-!ก��*�.�$*%ก���
��� �!"#�$5�ก�� !�+�!��+,#$/��-!ก���0�!�' :%.=%/-&.
<��:ก�%��%3���(���กW(�% :?	�+�!��!,A%,
?1ก-!ก���?"�ก�/� ib  +,#+0�-
.�/����%@�
3?�
%,�/�!.��+,#*C
 
�"���5
�"�=
.�/� OLS �� ! �+�!��+,#
,+,#*C
-!ก����	%�'�/�*%ก���
����&�$?��!,��� (Best Linear Unbiased Estimator: 
BLUE) �"� %,�C'*%21(� 4 9.�
1$!,A

1. ���%=%/��!��,�$ (Unbiased) �"� �/� iibE β=)(

2. ���%%,��	*�+8�`�3 (Efficient 
�"� Best) �"� �+�!��!,A5	+0�-
.=
.�/����%:�����!9�$�/� ib  5�ก 
�/� iβ %,�/�!.��+,#*C


3. ���%*%#0��*%� (Consistent) �"� �.�50�!�!(1���/�$�3�#%96A! �/����%:�����!5	?
?$ %,@?+0�-
.�/�
��	%�' �9.�-ก?.�/�5��$96A!��"#��;

4. ก��:5ก:5$:22�ก(� (Normal Distribution) �"� ก��:5ก:5$9�$�/� ib �� !ก��:5ก:5$:22�ก(� 
+0�-
.*�%���+0�ก��+
*�2+�$*��(�9�$�/� iβ  =
.
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:(/��/�$=�กW(�%�+�!�� OLS 5	�� ! BLUE =
.กW(/��%"#�*%ก���
���+,#*�.�$96A!<
��+�!�� OLS !,A�� !
=�(�%*%%(�T�!9�$ OLS �+/�!1A! 
1$!1A!ก��+,#5	!0�*%ก���
���+,#*�.�$96A!=�-&.=
.��/�$%,��	*�+8�`�3(.�$%,ก��
(��5*�2�/��� !=�(�%*%%(�T�!
1$ก?/�� <
�ก���0�!�'�/�+�$*��(�(/�$;%���	ก�2ก��(1
*�!-5 S6#$(.�$-&.
���%�>.+�$
.�!*��(��	
12
!6#$ :(/-!+,#!,A�3"#�=%/�� !ก��*�.�$�C�*���(/�@>.+,#=%/%,���%�>.3"A!T�!+�$
.�!*��(�%�ก!1ก 
-!ก��!0�*%ก���
���=�-&. 56$9�!0��*!��>�:22ก��(��5*�2���%�>ก(.�$9�$*%ก���
���<
�3�5��'�5�ก
ก��L9�$�/����%@�
3?�
 (Residuals Plot) S6#$�+�!��!,A%,9.�
,�"� =%/(.�$�0�!�'�/�*��(�(/�$;�3"#�%�+0�ก��
+
*�2*%(�T�!��	ก�2ก��(1
*�!-5 :(/กW%,9.�50�ก1
-!ก��-&.�"� 5	-&.=
.��/�$%,��	*�+8�`�3-!ก�',+,#ก��?	�%�

*%%(�T�!!1A!%,�/�!9.�$&1
�5!


1*��	'�"���
��
���9"�)&�� (Residuals: ie )
�/����%@�
3?�
 (Residuals: ie ) �"� @?(/�$�	
�/�$�/�5��$9�$(1�:��(�% ( iY ) ก12�/�(1�:��(�%+,#

�0�!�'=
.5�ก*%ก���
��� 110ˆ xbby +=  
�"� iii yYe ˆ−=  
1$!1A! 
.��*%%(�T�!9�$ OLS �.�*%ก��     

�
���+,#=
.%,���%�
%�	*% �/����%@�
3?�
���%,�/��q?,#��� !)>!�� �/�:�����!�$+,#�+/�ก12 2σ  %,ก��:5ก:5$
:22�ก(� (Normal Distribution) :?	=%/%,�>�:229�$���%*1%31!8�-
;-!�!Cก�%���%@�
3?�
!1A!;             
S6#$�C'*%21(�
1$ก?/��*�%���(��5*�2=
.<
�ก��L:*
$���%*1%31!8��	
�/�$�/����%@�
3?�
ก12�/�9�$(1�:��
��*�	 (Residuals Plot) :?	ก��L(��5*�2ก��:5ก:5$:22�ก(�9�$�/����%@�
3?�
 (Normal Probability Plot)

-!ก�',+,#�/����%@�
3?�
%,�/��q?,#��� !)>!�� �/����%:�����!�$+,#:?	�� !��*�	5�กก1!!1A! @?9�$
Residual Plot ���%,�>�ก��:5ก:5$�
%"�!�>�+,# 1 ก?/���"� %,ก��:5ก:5$��>/-ก?.�/�)>!�� %,���%�2,#�$�2!5�ก�/�
)>!���/�!9.�$�$+,# :?	=%/%,�>�:229�$ก��:5ก:5$-!�!Cก�%�/�@�
3?�


�<+$=> 1 ���� Residual Plot �����ก�������$=>�
�����2

-!ก�',+,# Residual Plot 9�$*%ก���
���-
%,ก��:5ก:5$(/�$=�5�ก�>�+,# 1 :*
$�/�%,ก��?	�%�
*%%(�
T�!�ก�
96A!ก12*%ก���
���!1A! @>.-&.5	(.�$36$�	�1$-!ก��!0�@?9�$*%ก���
���=�-&. ��55	(.�$%,ก��:�?$    
9.�%>?ก/�!*�.�$(1�:22-
%/
�"���12��C$(1�:22�
�% <
��>�:22ก��?	�%�
*%%(�T�!+,#*�%���(��5
.�� Residual 
Plot %,�>�:22(/�$; 
1$!,A

                                                          

2 +,#%�: Berenson, Levine, and Krehbiel (2004), Basic Business Statistics: Concept and Applications, 9th Edition, Prentice Hall.
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�<+�		$=> 1 ���%*1%31!8�9�$*%ก���
���=%/-&/���%*1%31!8��&�$?,�!,���
�!"#�$5�ก�+�!�� OLS !1A! �� !ก��31D!�*%ก���
����&�$?,�!,����3"#�:*
$���%*1%31!8�9�$(1�:�� x 

:?	(1�:�� y 
1$!1A!�.����%*1%31!8�9�$(1�:�� x :?	(1�:�� y �� !�>�:22�"#! ก����	%�'�/� y 5	%,���%@�

3?�
+,#%,�>�:22�ก�
96A! 
1$(1���/�$-!�>�+,# 2

�<+$=> 2 ���� Scatter Plot ���
����'�)'#F%�		��G#H
G�3

-!�>�+,# 2 !,A �� !ก��*�.�$ก��L���,�2�+,�2�	
�/�$�/� y 5��$ ก12�/� ŷ +,#�0�!�'5�ก*%ก���
����&�$    
?,�!,��� 
�"� Predicted Y 5	�
W!=
.�/�ก��-&.*%ก���
����&�$?,�!,�����	%�'�/� y +,#%,���%*1%31!8�ก12 x :22=%/-&/
?��!,��� 5	%,���%@�
3?�
+,#%,�>�:22 ก?/���"� �/� ŷ  5	*>$ก�/��/� y 5��$%�ก ' �	
12�/� x !.�� :?	���%       
@�
3?�
5	?
?$�%"#��/� x *>$96A! 5�ก!1A!ก����	%�'�/�5	(#0�ก�/��/�5��$-!&/�$�/� x ' �	
12�1
%� :?.��/���	%�'  

1$ก?/�� 5	*>$ก�/��/�5��$�,ก S6#$�>�:22!,A*�%���%�$=
.&1
�5!96A!<
�ก��-&. Residual Plot 
1$�>�+,# 3

                                                          

3 +,#%�: Aczel (2002), Complete Business Statistics, 5th Edition, McGraw-Hill.
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�<+$=> 3 ���� Residual Plot ก�*=
����'�)'#F%�+,#�		��G#H
G�4

5�ก�>�+,# 3 5	�
W!�>�:22ก��:5ก:5$9�$�/����%@�
3?�
��/�$&1
�5!�/� %,?1ก7'	�� !�*.!<�.$ :*
$�/�
ก��-&.*%ก���
����&�$?��!,���
1$ก?/��%��8�2��ก����?,#�!:�?$9�$�/� y =%/�
%�	*% ���5	��?,#�!�>�:229�$
���%*1%31!8�
1$ก?/�� <
�ก����12LB$ก�&1!���%*1%31!8�9�$(1�:��

�<+�		$=> 2 ก�',�/����%:�����!9�$�/����%@�
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1$�>�+,# 4

                                                          

4 +,#%�: Aczel (2002), Complete Business Statistics, 5th Edition, McGraw-Hill.
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�<+$=> 4 ���� Residual Plot ก�*=
����+�+��#L��
�$=>5

5�ก�>�+,# 4 (a) 5	�
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?$ �%"#� �/� x �3�#%96A! +1A$*�$ก�',!,A��,�ก�/��ก�

Heteroscedasticity 
�"��/����%:�����!9�$�/����%@�
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ก12��?� �.�32�>�:22ก��:5ก:5$ ก?/���"� �/����%@�
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5 +,#%�: Berenson, Levine, and Krehbiel (2004), Basic Business Statistics: Concept and Applications, 9th Edition, Prentice Hall.
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�<+$=> 5 �����
�'�)'#F%N#�'����$=>�=
���+,#	�ก6

�<+$=> 6 �
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1$�>�+,# 7

                                                          

6 +,#%�: Bowerman, O}Connell, and Hand (2001), Business Statistics in Practice, 2nd Edition, McGraw-Hill.
7 +,#%�: Bowerman, O}Connell, and Hand (2001), Business Statistics in Practice, 2nd Edition, McGraw-Hill.
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�<+$=> 7 �����<+�		ก����ก������
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.<
�ก��-&. Residual Plot 
1$�>�+,# 8 :?	ก��-&. Scatter Plot 
1$�>�+,# 9

                                                          

8 +,#%�: Aczel (2002), Complete Business Statistics, 5th Edition, McGraw-Hill.



�!"#�!�$�%��&�'()"ก����*$�  ��������)������%��&�'

68

�<+$=> 8 ���� Residual Plot ก�*=�=
��9"�+ก�" (Outlier)9

5�ก�>�+,# 8 �%"#�3�5��'�ก��:5ก:5$9�$�/����%@�
3?�
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=
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�ก(��/�%,��+8�3?(/�*%ก���
���
�"�=%/ 
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�ก��-&. Scatter Plot 
1$�>�+,# 9

�<+$=> 9 ���� Scatter Plot ก�*=�=
��9"�+ก�" (Outlier)10

                                                          

9 +,#%�: Bowerman, O}Connell, and Hand (2001), Business Statistics in Practice, 2nd Edition, McGraw-Hill.
10 +,#%�: Neter, Wasserman, and Kutner (1990), Applied Linear Statistics Models, 3rd Edition, Irwin.
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11 +,#%�: Aczel (2002), Complete Business Statistics, 5th Edition, McGraw-Hill.
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