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�µ��µ¦µ��¸É������¡�ªnµ�¼o�°�Â��°��µ¤�Î�µ�ª�¤µ��¸É»��Â®¨n��o°¤¼¨�nµªµ¦�¸ÉÄ�oÄ��µ¦®µ�o°¤¼¨Á¡ºÉ°�µ¦�´�·�Ä�Á¨º°�Ä�o�¦·�µ¦�n°¤¦�¥��r��º°��µ¦�°��¨nµª�®¦º°Â�³�Î�µ�µ�Á¡ºÉ°���µ�· ¦o°¥¨³�������¦°�¨�¤µ��µ¦n�Á°�µ¦�µ�Å�¦¬�¸¥r�¹��nµ�Ã�¥�¦� ¦o°¥¨³�������Â¨³�µ¦Ã�¬�µ�nµ�ºÉ°ª·�¥» ¦o°¥¨³�����

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



��
�µ¦µ��¸É������Â���Î�µ�ª��Â¨³¦o°¥¨³�°��¼o�°�Â��°��µ¤���Î�µÂ���µ¤�ªµ¤�o°��µ¦�¦·�µ¦Á¦·¤��Á�n��¤¸¡�´��µ�°°�Å�Ä®o�¦·�µ¦¦́�¦��n�¦��¹��µ��¸É�Î�µ�µ���¸É�oµ��Ã�¥¤¸�µ¦�·��nµ�¦·�µ¦Á¡·É¤

�ªµ¤�o°��µ¦�¦·�µ¦Á¦·¤ �Î�µ�ª� ¦o°¥¨³�o°��µ¦ ��� ����Å¤n�o°��µ¦ ��� ����¦ª¤ ��� �����
�µ��µ¦µ��¸É������¡�ªnµ�¼o�°�Â��°��µ¤nª�Ä®�n��o°��µ¦�¦·�µ¦Á¦·¤®µ��¦·¬´�²�¤¸�µ¦Ä®o�¦·�µ¦Á¦·¤��Á�n��¤¸¡�´��µ�°°�Å�Ä®o�¦·�µ¦¦́�¦��n�¦��¹��µ��¸É�Î�µ�µ���¸É�oµ��Ã�¥¤¸�µ¦�·��nµ�¦·�µ¦Á¡·É¤��¦o°¥¨³�������Â¨³Å¤n�o°��µ¦�¦·�µ¦Á¦·¤�¦o°¥¨³�����

�µ¦µ��¸É������Â����Î�µ�ª��Â¨³¦o°¥¨³�°��¼o�°�Â��°��µ¤���Î�µÂ���µ¤�ªµ¤�o°��µ¦¤¸�µ¦Ä®o�¦·�µ¦¤µ�·��¨°������´ÉªÃ¤���Â���·��nµ�¦·�µ¦Ä�¦µ�µ¡·Á«¬
�ªµ¤�o°��µ¦�¦·�µ¦¤µ�·��¨°������´ÉªÃ¤�Â���·��nµ�¦·�µ¦Ä�¦µ�µ¡·Á«¬ �Î�µ�ª� ¦o°¥¨³
�o°��µ¦ ��� ����Å¤n�o°��µ¦ �� ����¦ª¤ ��� �����

�µ��µ¦µ��¸É������¡�ªnµ�¼o�°�Â��°��µ¤nª�Ä®�n��o°��µ¦�¦·�µ¦¤µ�·��¨°������´ÉªÃ¤���Â���·��nµ�¦·�µ¦Ä�¦µ�µ¡·Á«¬��¦o°¥¨³�������Â¨³Å¤n�o°��µ¦�¦o°¥¨³�����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



��
�µ¦µ��¸É�����Â���Î�µ�ª��Â¨³¦o°¥¨³�°��¼o�°�Â��°��µ¤���Î�µÂ���µ¤�µ�Á¨º°�Ä��µ¦Ä�o�¦·�µ¦�n°¤¦�¥��r�µ�«¼�¥r�¦·�µ¦

�µ�Á¨º°�Ä��µ¦Ä�o�¦·�µ¦�n°¤¦�¥��r�µ�«¼�¥r�¦·�µ¦ �Î�µ�ª� ¦o°¥¨³Ä�o°¥¼nÂ�n�°� ��� ����°µ��³Ä�o°¥¼n ��� ����Á�¨¸É¥�Â�n�°� � ���¦ª¤ ��� �����
�µ��µ¦µ��¸É������¡�ªnµ�¼o�°�Â��°��µ¤nª�Ä®�n���µ�Á¨º°�Ä��µ¦Ä�o�¦·�µ¦�n°¤¦�¥��r�µ�«¼�¥r�¦·�µ¦��Ã�¥Ä�o°¥¼nÂ�n�°��¦o°¥¨³�������°µ��³Ä�o°¥¼n�¦o°¥¨³�������Â¨³Á�¨¸É¥�Â�n�°��¦o°¥¨³����

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



��
�µ¦µ��¸É����Â���Î�µ�ª��Â¨³¦o°¥¨³�°��¼o�°�Â��°��µ¤���Î�µÂ���µ¤�µ¦Â�³�Î�µÄ®oÁ¡ºÉ°�®¦º°�µ�·�Î�µ¦�¥��rÁ�oµ¦́��¦·�µ¦�¸É«¼�¥r�¦·�µ¦
�µ¦Â�³�Î�µÄ®oÁ¡ºÉ°�®¦º°�µ�·�Î�µ¦�¥��rÁ�oµ¦́��¦·�µ¦�¸É«¼�¥r�¦·�µ¦ �Î�µ�ª� ¦o°¥¨³
Â�³�Î�µÂ�n�°� ��� ����°µ��³Â�³�Î�µ �� ����Å¤nÂ�³�Î�µÂ�n�°� � ���¦ª¤ ��� �����

�µ��µ¦µ��¸É����¡�ªnµ�¼o�°�Â��°��µ¤nª�Ä®�n��µ¦�Â�³�Î�µÄ®oÁ¡ºÉ°�®¦º°�µ�·�Î�µ¦�¥��rÁ�oµ¦́��¦·�µ¦�¸É«¼�¥r�¦·�µ¦�¤µ��¸É»��º°��Â�³�Î�µÂ�n�°���¦o°¥¨³�������¦°�¨�¤µ�°µ��³Â�³�Î�µ�¦o°¥¨³�������Â¨³Å¤nÂ�³�Î�µÂ�n�°��¦o°¥¨³����

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



��
nª��¸É�����o°¤¼¨Á�¸É¥ª�´��{�®µÂ¨³�o°Á�°Â�³
�µ¦µ��¸É�����Â����Î�µ�ª��°��¼o�°�Â��°��µ¤���Î�µÂ���µ¤�{�®µ�¸É¡�

�{�®µ �Î�µ�ª�°³Å®¨n¦µ�µÂ¡�Å� ��nµÂ¦�Â¡� ��Î�µ¦��nµ�¥¸É®o°Å��i°¤Â¨oª¨nµ�oµÁ�ºÉ°��µ��µ�«¼�¥r� ®µ°³Å®¨nÅ¤n�n°¥Å�o���Î�µÄ®o¦�Á¦È�Å¤n�´��µ¤�Î�µ®�� �
Áª¨µÁ�d��Î�µ�µ¦�ª¦Ä®o�¦�Áª¨µ�Á¡ºÉ°�¸É�³Å�oÅ¤n¤µ�´É�¦° �Â����n°¤�́ª¦�Â¨³¸¦�� �µ¦�¦·�µ¦Å¤n�¦³��́Ä�� �µ¦°�·�µ¥¦µ¥¨³Á°̧¥�Å¤n�´�Á����µ¦n�¤°�¦�Ä®o¨¼��oµÅ¤n¤¸�µ¦�¦ª�Á�È��¸É�¸¡°�²¨²��¹�Á®È��ª¦Ä®o�¦·¬´�°�¦¤Â¨³�¦́��¦»�Ä®o�¸�¹Ê�

�
Å¤nÂ�nÄ�ªnµ¦��ºÊ°Å�o¥´�Å¤n�¹��e� ¦³¥³�µ��¦³¤µ�� ������� �¤� �³¤¸�{�®µÁ¦ºÉ°�¦³��Á�¦��»�Ç� �´�®¦º°Å¤n� �oµ¤¸�³Á�}�Á¡¦µ³�»�£µ¡�°�·��oµ� ®¦º°�µ¦Ä�o�µ�� Â�n�·�ªnµ�oµÁ�}��µ¦Ä�o�µ��ÈÅ¤n�nµ�³Á¦Èª��µ��¸Ê� Â�n¡°¤µ�¦ª�Á�È�� �³�o°�Á¸¥�nµÂ¦��´Ê�Ç� �¸É¥´�Å¤n�¹��e� ��¨��¦·¬´��³Ä®oÁ�}�£µ¦³�°�������¼o�¦·Ã£�Ä�nÅ®¤"� ��ºÊ°¦�Ä®¤nÁ¡¦µ³Å¤n°¥µ��n°¤�³�¦́��� Â�n�¸Ê¤´�°³Å¦�¦́�� �nµ�³���ª�Á¦ºÉ°��µ¦�¦·�µ¦®¨´��µ¦�µ¥�³�¦́�¤´�Á¸¥�ªµ¤¦¼o¹���Â�n�nµ�n°¤¦�Å¤n�¸É��́�µ�Á¸¥Å�o�¦́���oµ¤´�¥»�·�¦¦¤�

�

Áª¨µ¤µ�¦ª�Á�È�¦³¥³®¦º°�́Ê�«¼�¥r¨o°¥´�¤¸°µ�µ¦¦��¹��oµ¥®¦º°�ªµ� Á®¤º°�Á�·¤� Â¨³¦°�µ�¤µ��Î�µÅ¤�Î�µ�µ��oµ� °¥µ�Ä®o�Î�µ�µ�Á¦ÈªÇ� Á�ºÉ°��µ�¦°�µ�¤µ�
�

Á�¦ºÉ°�¤º°�µ���·��È¨oµ¤´¥�ªnµ�°��µ��oµ��°� �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



��
�µ¦µ��¸É�����Â����Î�µ�ª��°��¼o�°�Â��°��µ¤���Î�µÂ���µ¤�o°Á�°Â�³Ä��µ¦Ä®o�¦·�µ¦

�o°Á�°Â�³ �Î�µ�ª��µ¦¦́�¬µÁª¨µ�¦�Á�}�·É��¸É�¦·¬´�®¡µ�·��ª¦�³¡¹�¦³ª´�Ä®o¤µ��¸É»��Á¡¦µ³�ª¦�´�®¤µ¥�n°��³Á�oµ�¦·�µ¦� �º°� �ªµ¤¤´É�Ä�� ����� Á¡¦µ³¨¼��oµ�µ�®ª́�ªnµ�³Å�o¦́��¦·�µ¦�¸É¦ª�Á¦Èª�Â�n�°�
�

¨�¦µ�µ�¦ª�Á�È��y�°³Å®¨nÄ®o¤µ��¸É»��³Á�}��µ¦�¸Î�µ®¦́�¨¼��oµ �¦³���°¤¡·ªÁ�°¦r� 7RS VDYH �nµ�³�¸�ªnµ�̧Ê� �µ¦�o�®µ�¦³ª�́·�µ¦�n°¤�³Å�oÁ¦Èª�¹Ê� �
��́� 3DFNHW ¦µ�µ¡·Á«¬Ä��µ¦�¦ª�Á�È�� ®¦º°�n°¤� ¨�¦µ�µ�nµ°³Å®¨n� �� �nµÂ¦� �
Á¦ºÉ°��µ��¸ÉÎ�µ®¦́�¨¼��oµ¦°¦́�¦�� °¥µ�Ä®o¤¸�¸É�́É�Î�µ®¦́�¨¼��oµÄ®oÁ¡¸¥�¡°�´��Î�µ�ª�¨¼��oµ �
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