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Abstract 
A development of canonical model between alcoholic beverage and tobacco addictions and the impact 

of Thai Regulations against alcohol consumption to the consumer from Surin High School students, which 
includes regulations that: (1) children under 18 are prohibited from buying alcohol and tobacco. (2) retailers 
may now only sell alcoholic beverage between 11:00-14:00 and between 5:00 PM to midnight. (3) gas stations, 
shops at schools and religious institutions were no longer permitted to sell any sort of alcoholic beverage, 
including beer. (4) limit the times when alcohol may be advertised on television and radio stations by forbidding 
advertisements between 05:00-22:00 (not including beverages that contain less than 0.5% alcohol by weight). 
(5) establish alcoholic beverage advertisement-free zones in a 500 meters radius around educational institutions, 
national sporting events and cinemas. The results are as follows: Thai regulations (1) and (2) against alcohol 
consumption are strongly and strong reduce the consumption of alcoholic beverage respectively. Thai 
regulations (3), (4) and (5) against alcohol consumption are moderate reduce consumption of alcohol. Students 
do not have any personnel motivations to the use of alcoholic beverage and tobacco. The canonical correlation 
between 2 groups of variables (alcoholic beverage used, often and quantity versus tobacco used, often and 
amount of used tobacco) are being considered as two data vectors. The canonical correlation for the               
first pair of canonical variables is *
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canonical variables, the pair of linear combinations, such that having unit variance, which maximize the 
correlation. 3,2,1,

)1( =izi
 are standardized variables with mean and standard deviation. 

 

Keywords: development of canonical model, alcoholic beverage and tobacco addictions, impact of Thai 
regulations against alcohol consumption to the consumer, Surin high school students 
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8),C/2�*��;� 2 0�,=( ($��$�/��C?/(:� 2 �,4) �� 
0���F0G�B�0� ".C/2(���0��)?�(3-�)&=�#
$��1@/241@(�/�0/A/���0=$4s0/�#,�@-�0�=� 18 ;E  �=/
;��(��0��41@(�,�� {F@2�:;�..�� ���(�:?"'@S4?3�0
0���F0G���3*#3 "-�>)?)&=�#2�&"'@$0'@#�C?/2��(��!
&-�S;>�?>&0����2�B& 0��0-�)&4&%#.�# �� 

0-�)&4��<';+�.*��S4?/#=�2�*4$3&�� $;n&�:;<��( /*&
3 �=2B�%4#��2�=/0���4;��(��0��>�?$��1@/241@(
�/�0/A/���� .,)�'@ {F@2�/4��?/20*.&%#.�#C/2
�*H.���� 0���4;To)����(�,&��2"�2�*2�( 
;To)�"�2�,C��8�� ;To)�"�2$��GH0�3C/2����
>&"'@�,4 
 

2. ��	^2��
�.�
�����9�� 
2.1 $81@/�F0G�(:�$)�,�� ��23:2>3C/20��>�?

$��1@/241@("'@('�/�0/A/��0*..,)�'@>&0�,=(&*0$�'#&
� 4*.(*<#(�F0G��/&;��# 3*2)�*4�,��&"�� 

2.2 $81@/�F0G�B�0� ".C/20��)?�(C�#�,��
�=/;��(��0��41@(�,��C/2&*0$�'#&� 4*.(*<#(�F0G�
�/&;��# 3*2)�*4�,��&"�� 

2.3 $81@/��?�2�:;�..���(�*(8*&<�� )�=�2
0��>�?$��1@/241@("'@('�/�0/A/���� .,)�'@%4#>�?"uGz'
��&&/&&��*� (canonical theory) 
 

3. ���	�_�������9�� 
0��>�?$��1@/241@("'@('�/�0/A/�� ;��(��0��

41@($��1@/241@("'@('�/�0/A/�� �� ���(!'@>&0��41@(
$��1@/241@("'@('�/�0/A/�� ('�)�*(8*&<��..��&&/&
&��*�0*.0���:..,)�'@ ;��(��0���:..,)�'@ �� ���(!'@
>&0���:..,)�'@ 
 

4. 3'��3	3'.�����9�� 
4.1 C/.$C�4?�&�*��;� : �*��;�"'@>�?>&0��

��3*#('4*2&'R 
�*��;�0�,=("'@  1  ;� 0/.4?�#0��>�?

$��1@/241@("'@('�/�0/A/�� ;��(��0��41@($��1@/241@("'@('
�/�0/A/��  �� ���(!'@>&0��41@($��1@/241@("'@('
�/�0/A/�� 
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�*��;�0�,=("'@ 2 ;� 0/.4?�#0���:..,)�'@ 
;��(��0���:..,)�'@ �� ���(!'@>&0���:..,)�'@  

4.2 C/.$C�4?�&�!�&"'@ : 3*2)�*4�,��&"�� 
4.3 C/.$C�4?�&$&1R/)� : 0����$��� )�

�)�*(8*&<��..��&&/&&��*� 
4.4 C/.$C�4?�&$��� : $41/&8uG���( 2550 

!F2$41/&8uG���( 2551 
4.5 C/.$C�4?�&;� ��0� : &*0$�'#&� 4*.

(*<#(�F0G��/&;��# 3*2)�*4�,��&"�� 
 

5. ��
&�����
��2-�	��'�-�. 
0����3*#>&��*R2&'R B:?��3*#0-�)&4;� ��0��� 

0�,=(�*�/#=�2"'@>�?>&0���F0G�S�?4*2&'R 
;� ��0� S4?�0= &*0$�'#&�*R&(*<#(�F0G��/&

;��# 3*2)�*4�,��&"�� (*<#(�F0G�;E"'@ 4-6 ;E0���F0G� 
2550 3-�&�& 25,770 �& 

�*�/#=�2 S4?�0= &*0$�'#&�*R&(*<#(�F0G��/&
;��# 3*2)�*4�,��&"�� (*<#(�F0G�;E"'@ 4-6 ;E0���F0G� 
2550 3-�&�& 385 �& %4#('�-�4*.C*R&0��4-�$&�&0��

4*2&'R  
2

2/)1( 







−=

B

z
ppn α  

2

05.0

96.1
)5.01(5.0 







−=n  

  = 
0025.*4

8416.3       

  = 384.16 
  = 385 �&  

%4#"'@  n = C&�4�*�/#=�2 
p = �*4�=�&B:?"'@>�?$��1@/241@("'@('�/�0/A/��

0*..,)�'@ (0.5) [8] 
1-p = �*4�=�&B:?"'@S(=>�?$��1@/241@("'@('�/�0/A/��

0*..,)�'@ (0.5) 
α = � 4*.&*#�-��*o 0.05 

B = ���(���4$��1@/&"'@#/(�*.S4?  (error 
tolerance) (0.05) 

$(1@/�"&�=��=�2t >&�:��S4?C&�4�*�/#=�2"'@>�?
>&0��"-���3*#��*R2&'R 3-�&�& 385 �& 
 

6. ���0�'.�0'���/&$/������b�������3$'�#� 
>&0��$0s.��.��(C?/(:�"'@>�?>&0����3*#��*R2

&'R >�?�..�/.!�("'@��?�2CFR& %4#�.=2//0$;n& 2 
�/& �1/ 

�/&"'@  1 $;n&�..�/.!�(C?/(:�81R&H�& 
�� ���(��4 $)s&C/2B:? �/.�..�/.!�(�=/ 
(���0��0����.�,(0��.��%��$��1@/241@(�/�0/A/�� 

�/&"'@ 2 $;n&�..�/.!�($0'@#�0*.(:�$)�,3:2
>3>&0��41@(�,��)�1/�:..,)�'@C/2&*0$�'#&� 4*.
(*<#(�F0G��/&;��#>&3*2)�*4�,��&"�� %4#�.=2
//0$;n& 3 4?�& �1/ 4?�&.,���0��8�=�&�*� 4?�&�*2�( 
�� 4?�&��/.��*� 
 

7. ��+������0'�	��'�-�. 
0��>�?$��1@/241@("'@('�/�0/A/��0*..,)�'@>&

0�,=(&*0$�'#&� 4*.(*<#(�F0G��/&;��# 3*2)�*4
�,��&"�� >�?0���,=(�*�/#=�2�..�.=2�*R&�:(� (stratified 
sampling) %4#('$0s.C?/(:�3�0 3 � 4*.�*R&$�'#& %4#
� 4*.�*R&$�'#&$;n&�*R&�:(� �� �,=(�*�/#=�23�0��=� 
�*R&�:(� >)?S4?�*4�=�&0*.;� ��0� (proportional 
allocation to size) 4*2&'R 

ni  = n
N

N
i *  

$(1@/ i �"&�*R&�:(�"'@ i, i = 1, 2, 3 
        Ni �"&C&�4C/2�*R&�:(�"'@ i, i = 1, 2, 3 
       N �"&C&�4;� ��0� = 25,770 �& 
       n �"&C&�4�*�/#=�2 = 385 �&  
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8. ���������
,
3$'�#� 
C?/(:�"'@$0s.��.��(S4? B:?��3*#���3�/.���(

!:0�?/2 ���(�(.:��� �2�)*� �� ;� (��B�%4#>�?
%;��0�(�-�$�s3�:;"�2�!��� 4*2&'R 

8.1 >�?�!���$��28���&�&-�$�&/C?/(:�
81R&H�&>&����2;� 0/.0��.��#�#>&�:;�?/#�  

8.2 "-�0����?�2�:;�..���(�*(8*&<�C/2
;��(��0��>�?$��1@/241@("'@('�/�0/A/���� .,)�'@ %4#
>�? canonical correlation analysis 

>&0���� $��� )����(�*(8*&<� � )�= � 2
$��1@/241@("'@('�/�0/A/���� .,)�'@  >�?%;��0�(
�-�$�s3�:;"�2�!��� 3 %;��0�( �1/ SAS, SPSS ��  R 
$81@/$;�'#.$"'#.B��*8<�"'@S4? {F@28.�=�S4?B��*8<�S(=
��0�=�20*& 
 

9. "������9�� 
0����3*#��*R2&'R B:?��3*#('�-�4*.C*R&�/&0����,;

B�0����3*# 4*2&'R 
9.1 ������
,
������������^��e�)����f�3'.

��2-�	��'�-�. 
3�00����$��� )�>&�:;�!�&��8"*@�S;

C/20�,=(�*�/#=�2>�?�!���$��28���&�>&�:;����2�30
�32���(!'@ %4#('��#� $/'#4��,;0����$��� )�4*2&'R 

B:?�/.�..�/.!�($;n&$8�)o�2�?/#� 
61.3 0-��*2�F0G�/#:=(*<#(�F0G�;E"'@ 4 �?/#�  36.10 
$0�4$\�'@# 3.01-3.50 �?/#�  33.8 8*0/��*#0*..�4�
(��4��?/#�  92.2 �!�&��8C/2.�4�(��4�('�'���
/#:=�� /��*#/#:=4?�#0*&�?/#�  88.1 .�4�(��4�('
/��'8$0G��0��(�?/#�  64 .2  �- �)�*.B:? �/.
�..�/.!�("'@/��*#/#:=0*.B:?;0��/2"'@S(=>�=.�4�
(��4� 8.�=�B:?;0��/2('/��'8$0G��0��(�?/#�  
22.9 .�4�(��4�)�1/B:?;0��/2('0���F0G�>&� 4*.

;� !(�F0G��?/#�  67.0 .�4�(��4�$;n&B:?"'@>)?���(
/,;0�� >&$�1@/2�=�>�?3=�#�?/#�  95.3 � 4*.��#S4?
C/2��/.��*��=/$41/& 2,751-6,000 .�" �?/#�  51.4 
��#�*.$\�'@#"'@S4?�*.$;n&�=�>�?3=�#�=/�*&&?/#0�=� 20 
.�" �?/#�  52.5 B:?�/.�..�/.!�($�#41@(
$��1@/241@("'@('�/�0/A/��)�1/�:..,)�'@�?/#�  16.4 
%4#$;n&B:?"'@41@($��1@/241@("'@('�/�0/A/��/#=�2$4'#��?/#
�  15.8 �� �:..,)�'@/#=�2$4'#��?/#�  7.5 �-�)�*.B:?"'@
41@($��1@/241@("'@('�/�0/A/��&*R& �=�&>)o=41@(>&/4'� 
�?/#�  9.4 %4#41@(&�&t ��*R2�?/#�  5.5 #'@)?/"'@&�#(
41@(�1/��2C?�� )2��"/2 ��2%�( �� &�#(S"# 
�-�)�*.B:?"'@�:..,)�'@/#=�2$4'#�&*R&�=�&>)o=�:.>&/4'� 
�?/#�  5.5 %4#�:.&�&t ��*R2 �?/#�  3.1 #'@)?/"'@&�#(
>�? �1/ 0�/2"�8#� �� ��#|& ��(�-�4*. 

9.2 �� ����
,
 �������������	����3'.

��_��������"�	-'�����6���%0���2�� 
(���0��C/2�*H.��"'@('B��=/;��(��

0��41@(�,���1/(���0��"'@ 1 0��)?�(C�#$��1@/241@("'@('
�/�0/A/�� �0= B:? "'@ (' / �#, �@- �0�= �  1 8  ;E.��.: ��� 
(���0��"'@('B��/2�2(��1/(���0��"'@  2  0��
0-�)&4$���C�# 2 �=�2 �1/ $��� 11:00-14:00 &. �� 
$��� 17:00-24:00 &. &/0$)&1/$���&'RS(=>)?C�# �=�&
(���0��"'@ 3 0��0-�)&4�!�&"'@3-�)&=�#S(=>)?C�#
$ ��1@ / 241@ ("'@ (' �/�0/A/��"'@ � ��&�!�& ( �* 4 ) 
�!�&�F0G� ��("*R2.��$���=/$&1@/20*& ��("*R2)?�(
C�#.��$��;TU(&R-�(*&)�1/.��$���=/$&1@/20*& (���0��
"'@ 4 )?�(%VG��$��1@/241@(�/�0/A/���*R2��= 05:00-
22.00 &. �� (���0��"'@  5 0����4;X�#%VG��
$��1@ / 241@ (�/�0/A/�� 0��2�3? 2�? / 2)= � 2 3 �0
�!�&�F0G�",0� 4*.>&� #  500 $(�� CFR&S; ('B�
�=/;��(��0��41@($��1@/241@("'@('�/�0/A/��C/2B:?�/.
�..�/.!�(� 4*.;�&0��2 
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9.3 ������
,
������������#��,	29#./9/����

%0���2��,�0'�#��2,���/� 3 %$�� �0' %$���2����e�)

�-��	�� %$����'����� ��
%$����.��   
8.�=�B:?�/.�..�/.!�(�=�&>)o=S(=('

(:� $)�, �� ��23: 2 >3C/20��>�? $��1@ / 241@ ("'@ ('
�/�0/A/��0*..,)�'@ "'@ (�3�0  3  4? �&  �1 /  4? �&
.,���0��8�=�&�*� 4?�&��/.��*� �� 4?�&�*2�(   

9.4 �#�����������)��+
�
,�-�.���/&$

���0�'.%0��������'��'1'�
��
�2,��� �%�/&$�g8h�

����'������ (canonical correlation analysis) 
�)�*(8*&<��..��&&/&&��*�$;n&0��

��$��� )����(�*(8*&<�� )�=�2�,4C/2C?/(:� 2 �,4 
(>&�:;$��$�/�� x �� y ) {F@2��0�=�23�0�)�*(8*&<� 
(correlation) "'@�F0G��*��;� x ��  y "'� )&F@2�*�
�;� �-�)�*.>&2�&��3*#&'R�,4C/2C?/(:��� �:=C/2�*�
�;�"'@�*(8*&<�0*&(�0"'@�,4�1/ *

1ρ̂ = 0.849 %4#(' 
)1(

3

)1(

2

)1(

11
269.0889.0100.0ˆ zzzu ++−= � �   

)2(

3

)2(

2

)2(

11
152.0586.0374.0ˆ zzzv ++=  $ (1@ / *

1ρ̂  
�"&�)�*(8*&<��..��&&/&&��*�� )�=�2$��1@/241@(
"'@ (' � / � 0 / A / �� � �  ., ) �'@ "'@ (' �= � ( � 0 "'@ �, 4

3,2,1,
)1( =iz

i
 �1/�=�C/2C?/(:�"'@ standardized ��?� 

"'@('�=� eigen "'@(�00�=� 1 >&�*��;��:=��0 {F@2
)(�#���(�=��*��;��:=��0 1û  ��  1v̂ /<�.�#���(
�;�B*&C/2�*��;�$4�( 2 0�,=( 6 �*��;�S4?�?/#�  
73.44 {F@28/3 #/(�*.S4? 
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."�*4#=/2�&��3*#$0'@#�0*.#�$�8��4 8.�. 2540-
2544, B�2�&��3*# (�<., 2�&��3*#"�2����0��"'@
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