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DAJ3F3DfM"#$CD3C? �MDE4B>VÎGV9J3�4I@AB3JO4C�M1E33JO4DAJ3!4��DfM"#$!WKDE4B<3A$BGQS 8B8 4=!WKK#�
DE4B<3A$B�̂�O4�2BZ�2�@23?28[TDE4B<3E4��GM[! !#S 8B>8�4"#$D4@<4=[TF38BIKQ"#$? K>3W$KB>TU3G2B<8M
GM\H3DKBS 8B8 4=�
�

���/������!�$��"/�/��

�

�4I><=#=@=W@��E4!>3WJKH3>@#=8�
� T� K=?28?4!VQ4=C�M<4=FG?4!T�?9F3DfM"#$_g��4I><=#=@=W@��E4!>3WJK��[! ?EKBI#QIEK3
IM<8 4B�4I><=#=@=W@��E4!>3WJKC? �MHI2JBC�M!� BH84!V3FG8 4I 4B�4=!#Th9�9I9=4K= 4B[I? K�4I
><=#=@=W@��E4!>3WJK��89P#�4I<3A$B"#$GM"O4@2B�� 48HWK>I9$!?E3�4I><=#=@=W@��E4!>3WJKC? �M" 4G4�" 4
>I9$!?E3>@#=8�23�
�
	!�"1������2��3������"
"�"1��4�����15��

� " 4=W3>I9$!?E3F3�4I><=#=@=W@��E4!>3WJKHWK" 4=W3?28?IBC=�>"E4>" 4S 8BVM\1�<= K3>D 4
>�̂�3EK=C�MF<EVM\1�=W$3!4DE4B<3E4>�̂�3EK=�4I><=#=@=W@��E4!>3WJKG4�" 4=W3"��" 4H8I>I9$!?E3
G4�" 43#J��>!W$K>I9$!?E3H8I>?WK3?28>KBF<E<4=FG?4!T�?9C�MF<E>D 4<= K3>�̂�3EK=�

�
�

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 �� 

���.26�4�"�	����

�

� " 43#J>TU3" 4><=#=@=W@��E4!>3WJK"#$>� 4C� C? !#H84!VO4H2e" 4<3A$B���"O4\@=�4I�E!?28!4
DE4B<3E4C�MFSE39J8!WKC?MT�4=>"E4���>!W$KIYEVA�?AB"#$D4<IWK<�2BF<E<=�@C�E8<4=FG>DE4C�MHE4BK=Y F3
" 432J3��0��8934"#��FSE3JO4<32�DKB[<� C�M]#IdMS 8=>19$!�4I><=#=@=W@��E4!>3WJK@E8=���K= 4D= !?28�B
[T>!W$K=W@��2QVY " 4>@9!1=4=4!>�̂QH4BF<ES9@�O4?28?�K@>8�4>1W$KS 8=F<E�IM@Y�V23<�2B><=#=@?IB
"O4aJO4����HI2JB��H8IGMV4!4IX�E!�B[T[@E!4�DAJ3F3C? �MHI2JB�
�
�

�
�

%�&	
��'��	!����.26�4�"�	���

�

�
�

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 �N 

�
�� 
�"$.#��7��4#.���

�

� �4I"O4" 43#JS 8=F<E<28[<� !#H84!H� KB?28@#���"O4\@=><8#$=B[<� C�MCD3!4DE4B<3E4�O4?28
C�E8><8#$=B��2Q[TDE4B<�2B���K= 4F<ECD3VYB�8 4[<� ����" 43#J3K�G4�S 8=F<E<28[<� !#H84!H� KB?28
C�E8=2B>TU3�4I>?I#=!?28VO4<I2Q" 4<!�3CD3@E8=�
�
�

�
�

%�&	
��'(�.��$	!��� 
�"$.#��7��4#.���

�

�

�

�

�

�

�

�

�

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 �� 

�

	!���8�.#��

�

� " 43#J>TU3" 4"#$>TU3"#$39=!!4�F3�4I><=#=@=W@��E4!>3WJKVO4<I2Q�4I8 4=3JO4��"O4\@=�4I<!�3
CD3"2JBVKBDE4B>TU38B��!�8E4B><3WK[<� "2JB[TDE4B<3E4C�M[TDE4B<�2B��" 43#JS 8=F<E<28[<� !#
H84!H� KB?28��>K̂3=A@��E4!>3WJKC�M��E4!>3WJKIKQ<28[<� =W@?28���<!�3CD3[TSE4�b��" 43#J[! H8IFSE
F3�If#"#$!#Tie<4>�#$=8�2Q<28[<� �
�
�

�
�

%�&	
�')�.��$	!���8�.#�	!���"
"�"1��4�����15�	��$.#�����

�
�
�

�
�
�

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 �� 

�

	!���"
"�"1��4�����15�	��$.#���

�

� ��E4!>3WJK"EKBCD3?EKBFSEF3�4I8 4=3JO4K= 4B!4����G4�" 4=W3F<E><=#=@CD3aE4=[D8EZ 43
<3E4K�C�MFSECD3" K3� 4BDE4BD84�@"#$DEK]K�aE4=@23>DE4[T���"O4aJO4\@=V�2QDE4B�23�C? �MHI2JB
H8I"O4K= 4BSE4�b��C�MH K=�b�"O4�

�
�

%�&	
��'*.��$	!���"
"�"1��4�����15�	!��.#���

�
�
�
�
�
�

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 �� 

�
	!���"
"�"1��4�����15�	��$.#���'�

�

� G4�" 4=W3F<E=�CD3DE4B<3A$BDAJ3><3WK]#IdMC�M12QCD3" K3� 4B�B!4<�2B?E3HKFSE!WKK#�
DE4B<3A$BG2QDEK]K�@AB>DE4!4"#$��4B]#IdM���1=4=4!"IB?28F<E@#�
�

�
� � �
� � � %�&	
���+�.��$	!���"
"�"1��4�����15�	!��.#�'�

�
�
�
�
�
�
�
�

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 �� 

�
	!���"
"�"1��6/���

�

� !WK"2JBVKBDE4BG2QTIMV43�23C�M><=#=@KK�[TDE4B<3E4F<E!4�"#$V�@>" 4"#$GM"O4[@E��GMS 8=
><=#=@=W@V 83��4BDKB<�2B?K3Q3��C�E81�9�!WK"2JBVKBF<EZ 4!WK<23[TDE4B<3E4C�M><=#=@CD3
KK�[TK#�HI2JB<3A$B��HI2JB3#JGMV2B>�?[@E8 4!#�4I><=#=@=W@V 83Q3DKB<28[<� C�MV 83��4BDKB
<�2B?K3Q3�
�

�
�

%�&	
����.��$	!���"
"�"1��6/���

�
�
�

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 �� 

�
	!���"
"�"1�#���	���

�
� 32$B"2QVE3>"E4\@=F<ET�4=>"E4B�E!C�MS#J[TDE4B<�2B����4I32$BF3" 43#JGMS 8=F<EDEK>"E4!#H84!
K K3?28@#DAJ3�4I><=#=@=W@��E4!>3WJK�2QHY �
� �4I><=#=@=W@��E4!>3WJK�2QHY GM!#TIMV9"P9R41!4�XE4!#�4IVW$KV4I"#$S2@>G3IM<8 4BHY F3
DfM"#$><=#=@=W@��E4!>3WJK���aA$BK4GGMFSEV2ee4f!WKB 4=�b���̂[@E��F3Q4B" 4K4GGM>TU3�4I=4�"#$GM
FSEHO41Y@F3�4IVW$KV4I���@2B32J3ZYE"#$><=#=@=W@��E4!>3WJKK4GGMCGEBC� HY DKB?3\@=FSE�4I�IM@9�39J8�̂
[@EH8IHK=@Y�4IVW$KV4IG4�HY DKB?3K=Y ?�K@>8�4�

�
�

%�&	
���'�.��$	!���"
"�"1�#���	���

�
�
�

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 �- 

�
�
	!���"
"�"1�9�4!��/:7!����

�
� ZYE"#$GM><=#=@=W@��E4!>3WJK><=#=@CD3"2JBVKBDE4B[TDE4B<�2BF<E[��"#$V�@>" 4"#$GM"O4[@EF<EZYE
"#$>TU3HY =W3K=Y DE4B<�2BG2QDEK!WK"2JBVKBDE4BC�M@AB>DE4<4�23K= 4BSE4�b���XE4IYEVA�?AB�̂F<E�IM@9�39J8>TU3
V2ee4f�F<EHE4BK=Y F3" 43#J��0��8934"#C�E8T� K=��2QHW3���j���8934"#� K3"#$GM"O4aJO4K#��
� �4IVW$KV4IIM<8 4BHY >TU3V9$B"#$GO4>TU3K= 4B!4����ZYE"#$>TU3HY H8I>?WK3�23C�M�23F<E<4=FG
?4!T�?9C�MF<E>D 4<= K3>�̂�3EK=���F3�4I><=#=@=W@[! H8IGM"O4F<E>�9@H84!>ĜQT8@<IWK>�9@
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