
���¸É���¦³Á�¸¥�ª·�¸�µ¦«¹�¬µ
Ä��¦�¸«¹�¬µÁ¦ºÉ°��¸ÊÅ�o�Î�µ®��¦³Á�¸¥�ª·�¸�µ¦«¹�¬µ �¹É��¦³�°��oª¥� � ª·�¸�µ¦«¹�¬µ���°�Á���µ¦«¹�¬µ� � �°�Á���¦³�µ�¦� � � �µ¦ª·Á�¦µ³®r�o°¤¼¨Â¨³�·�·�¸ÉÄ�o� � Á�¦ºÉ°�¤º°�¸ÉÄ�oÄ��µ¦«¹�¬µ���´�¦µ¥¨³Á°̧¥����´��¸Ê

����ª·��̧µ¦«¹�¬µ �o°¤¼¨�¸ÉÄ�oÄ��µ¦«¹�¬µÁ¦ºÉ°� �ªµ¤¡¹�¡°Ä��°�¤µ�·��n°nª��¦³¤�µ¦�¨µ��°� ®�¦�r¦oµ��oµ�ª·�¥µ¨´¥°µ�¸ª«¹�¬µ¨Î�µ�µ� Ä�oª·�¸Á�È�¦ª�¦ª¤�o°¤¼¨ ���¨�́¬�³�º°������o°¤¼¨��¤£¼¤· �3ULPDU\�'DWD�� ¦ª�¦ª¤�o°¤¼¨Ã�¥Ä�o�µ�Â��°��µ¤Â¨³Ã�¥�µ¦´¤£µ¬�r� �Î�µ®���¨»n¤�´ª°¥nµ� �º°¤µ�·��®�¦�r¦oµ��oµ�ª·�¥µ¨´¥°µ�¸ª«¹�¬µ¨Î�µ�µ��´�®ª�́¨Î�µ�µ� �� �o°¤¼¨�»�·¥£¼¤·��6HFRQGDU\�'DWD��� Á�}��µ¦«¹�¬µ���o��ªoµÂ¨³¦ª�¦ª¤�� � � � � ��µ�Á°�µ¦�®�´�º°� � �ªµ¦µ¦ ���ªµ¤� �·É�¡·¤¡r� �µ�ª·�´¥�¸ÉÁ�¸É¥ª�o°� �¨°����µ��o°¤¼¨°°�Å¨�r�µ�°·�Á�°¦rÁ�È�
�����°�Á���µ¦«¹�¬µ�������°�Á��Á�ºÊ°®µÁ�ºÊ°®µ�¸É�³«¹�¬µ�º°�ªµ¤¡¹�¡°Ä��°�¤µ�·�®�¦�r¦oµ��oµ� ª·�¥µ¨´¥°µ�¸ª«¹�¬µ¨Î�µ�µ��n°nª��¦³¤�µ¦�¨µ�� � �¦³�°��oª¥� �ªµ¤¡¹�¡°Ä��oµ��¨·�£´��r �3URGXFW�� �oµ�¦µ�µ�3ULFH���oµ��µ¦�´��Î�µ®�nµ¥��3ODFH��� �oµ��µ¦n�Á¦·¤�µ¦�¨µ���3URPRWLRQ����oµ��»��µ�¦ �3HRSOH��oµ��¦³�ª��µ¦�3URFHVV� Â¨³�oµ��µ¦¦oµ�Â¨³�Î�µÁ�°¨´�¬�³�µ��µ¥£µ¡��3K\VLFDO�(YLGHQFHDQG�3UHVHQWDWLRQ�

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



��
�������°�Á���¦³�µ�¦�¦³�µ�¦«¹�¬µ �º°¤µ�·�®�¦�r¦oµ��oµ ª·�¥µ¨´¥°µ�¸ª«¹�¬µ¨Î�µ�µ��� �´�®ª�́¨Î�µ�µ�¤¸�Î�µ�ª�¤µ�·��´Ê�·Ê�¦ª¤� � ������ � ��� �Î�µ®��Ä�o�¨»n¤�´ª°¥nµ�� �µ�¤µ�·�®�¦�r¦oµ��oµ�´Ê�®¤��Î�µ�ª� ���� �́ª°¥nµ� Ã�¥Ä�oª·�¸�µ¦�Î�µ®���µ��µ¦�¦³¤µ���µ��°��¨»n¤�´ª°¥nµ��°�� +HUEHUW$VNLQ�DQG�5D\PRQG�5��&ROWRQ��¸É¦³�´��ªµ¤Á�ºÉ°¤´É� ����� ��¹É�Å�o�Î�µ�ª��¦³�µ�¦�́ª°¥nµ��¸ÉÁ�}�¤µ�·�� � ®�¦�r¦oµ��oµ�°�ª·�¥µ¨´¥� � Ã�¥Á�}��´�«¹�¬µÁ�}�´�nª��¸É¤µ��ªnµ´�nª��¦³�µ�¦�¸ÉÁ�}�°µ�µ¦¥rÂ¨³Á�oµ®�oµ�¸É�´��µ¦µ��oµ�¨nµ�

�µ¦µ��¸É� �� � Â���Î�µ�ª��¦³�µ�¦�́ª°¥nµ��¸ÉÁ�}�¤µ�·�®�¦�r¦oµ��oµª·�¥µ¨´¥°µ�¸ª«¹�¬µ�´�®ª�́¨Î�µ�µ�¤µ�·�®�¦�r¦oµ��oµ �Î�µ�ª��¦³�µ�¦����� �Î�µ�ª��¦³�µ�¦�´ª°¥nµ�����¡�·�¥�µ¦�¦³�´��ª�� ����� ���«·¨��¦¦¤�¦³�´��ª�� ��� ���®�¦¦¤�¦³�´��ª�� ��� ���¦·®µ¦�»¦�·��¦³�´��ª� ����� ��«·¨��¦¦¤�¦³�´��ª� �� ��®�¦¦¤�¦³�´��ª� ��� ��°µ�µ¦¥r�Â¨³�Á�oµ®�oµ�¸É ��� ��¦ª¤ ����� ���
���� �µ¦ª·Á�¦µ³®r�o°¤¼¨Â¨³�·�·�¸ÉÄ�o�o°¤¼¨�¸É¦ª�¦ª¤Å�o�Î�µ¤µ�Î�µ�µ¦ª·Á�¦µ³®r� Ã�¥Ä�oÃ�¦Â�¦¤Î�µÁ¦È�¦¼�� 6366 ª·Á�¦µ³®r�oª¥Á�¦ºÉ°��°¤¡·ªÁ�°¦r Á¡ºÉ°®µ�nµ�ªµ¤�¸É��)UHTXHQF\����nµ¦o°¥¨³��3HUFHQWDJH����nµÁ�¨¸É¥��0HDQ�nª��µ¦ª·Á�¦µ³®r�o°¤¼¨Á¡ºÉ°�µ¦ª´�¦³�´��ªµ¤¡¹�¡°Ä��°��¦³�µ�¦�́ª°¥nµ��¸É�°�Â��°��µ¤�³�Î�µ®��Ä®o�³Â���µ¤¦³�´��ªµ¤¡¹�¡°Ä��°��¼o�°��¸É¤¸�n°nª��¦³¤�µ¦�¨µ��°��®�¦�r¦oµ��oµ� ª·�¥µ¨´¥°µ�¸ª«¹�¬µ¨Î�µ�µ�� � �´�®ª�́¨Î�µ�µ�� Ã�¥Ä�o¤µ�¦ª�́�°�Å¨Á�·¦r�� �/LNHUWuV6FDOH�� � Á�}�Á�¦ºÉ°�¤º°� � Ã�¥Â�n̈ ³�Î�µ�µ¤� �Î�µ®���³Â��Á�}�¦³�´�� �� ¦³�´�� � Ã�¥¤¸Á���r�µ¦Ä®o�³Â���¸ÉÂ��¦³�´��ªµ¤¡¹�¡°Ä�Â�n¨³¦³�´��´��¸Ê

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



��
¦³�´��ªµ¤¡¹�¡°Ä� �³Â��¤µ��¸É»� �¤µ� ��µ��¨µ� ��o°¥ ��o°¥�¸É»� �Î�µ®¦́�Á���r�µ¦Â�¨�ªµ¤®¤µ¥�ªµ¤¡¹�¡°Ä��°�¤µ�·���®�¦�r¦oµ��oµÃ�¥�Î�µ®��Ä�o¤µ�¦µª´��́ªÂ�¦�¸É�o°��µ¦ª·Á�¦µ³®rÂ��¤µ�¦µ°́��¦£µ�®¦º°�nª� �,QWHUYDO�6FDOH�� Ã�¥�Î�µ�³Â���µ¦Ä®o�ªµ¤Î�µ�´��n°�ªµ¤¡¹�¡°Ä��°�¤µ�·���®�¦�r¦oµ��oµ�����ª·�¥µ¨´¥°µ�¸ª«¹�¬µ¨Î�µ�µ��¤µÂ�n�Á�}��nª�Á�nµ��Ç����́��� �́Ê�Â�n���y�����³Â����µ¤ª·�¸�°�«·¦·ª¦¦���Á¦̧¦́��r�Â¨³��³��������º° �nµÁ�¨¸É¥ �ªµ¤®¤µ¥�����y����� ¤µ��¸É»������y����� ¤µ������y����� �µ��¨µ������y����� �o°¥�����y����� �o°¥�¸É»�

����Á�¦ºÉ°�¤º°�¸ÉÄ�oÄ��µ¦Á�È�¦ª�¦ª¤�o°¤¼̈Á�¦ºÉ°�¤º°�¸ÉÄ�oÄ��µ¦«¹�¬µ�¦́Ê��̧Ê��º°�Â��°��µ¤ �¹É�Å�o¦oµ��¹Ê�Ã�¥�Î�µ®��Á�}��� nª��º° nª��¸É��� �o°¤¼¨�´ÉªÅ��°�¤µ�·�®�¦�r¦oµ��oµ��ª·�¥µ¨´¥°µ�¸ª«¹�¬µ¨Î�µ�µ����´�®ª�́¨Î�µ�µ� nª��¸É������o°¤¼¨Á�¸É¥ª��́�ªµ¤¡¹�¡°Ä��°�¤µ�·�®�¦�r�¸ÉÁ�}��¨»n¤�´ª°¥nµ��¸É¤¸�n°nª��¦³¤�µ¦�¨µ��°��®�¦�r¦oµ��oµ�ª·�¥µ¨´¥°µ�¸ª«¹�¬µ¨Î�µ�µ����´�®ª�́¨Î�µ�µ�nª��¸É����o°¤¼¨Á�¸É¥ª�´��{�®µnª��¦³¤�µ¦�¨µ��°�®�¦�r¦oµ��oµª·�¥µ¨´¥°µ�¸ª«¹�¬µ¨Î�µ�µ����¸É¤µ�·�Á�}��¨»n¤�´ª°¥nµ�¡��°��µ��¸Ê�³Ä�oª·�¸�µ¦´¤£µ¬�r¤µ�·��´��¨nµªÁ¡·É¤Á�·¤Ä��µ��¦³Á�È��¸É�³Á�}��¦³Ã¥��r�n°�µ¦«¹�¬µÄ��¦́Ê��¸Ê��Á�n���o°¤¼¨Á�¸É¥ª�´��o°�·�Á®È����o°Á�°Â�³��Á¡·É¤Á�·¤�Á�}��o�

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



��
�����¦³¥³Áª¨µÄ��µ¦«¹�¬µ¦³¥³Áª¨µÄ��µ¦�Î�µÁ�·��µ¦«¹�¬µ�¦́Ê��¸Ê�Ä�oÁª¨µ��� Á�º°���º°�¤�¦µ�¤ ���� ���¡§¬£µ�¤ ����

Á�º°��·��¦¦¤ ¤�¦µ�¤ �»¤£µ¡´��r ¤¸�µ�¤ Á¤¬µ¥� ¡§¬£µ�¤���¦ª�¦ª¤�o°¤¼̈���°°�Â��°��µ¤���Á�È��o°¤¼¨���ª·Á�¦µ³®r�o°¤¼¨����´��Î�µ¦µ¥�µ��µ¦«¹�¬µ

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


