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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



��
Ä��µ¦ª·Á�¦µ³®r�´Ê��°��µ¦�Î�µ�µ��°�¦³���µ��¦·�µ¦�´���¦¦¤Á�·¤� � Ã�¥�µ¦­´¤£µ¬�r�¼o��·�´�·�µ��Â¨³�µ��µ¦ª·Á�¦µ³®rÃ�¥�¼oª·�¥́��Î�µÄ®o�¦µ��{�®µ�µ¦�Î�µ�µ���´��¸Ê����� �o°�Á�È�¦ª�¦ª¤�o°¤¼¨�Î�µ�ª�¤µ���oª¥Á°�­µ¦�¤¸�ªµ¤¥»n�¥µ��Á­¸¥Áª¨µ¤µ��Ä��µ¦�´��Î�µ¦µ¥�µ���´Ê�Ä��oµ�������� �¦³Á£��¼o�iª¥� � �¹É��o°��Î�µÂ���´Ê��µ¤�¨»n¤°µ¥»� �� �¦³Á£�Á�¡µ³�nµ�� Ç��¼¦µ¥¨³Á°̧¥��¦³Á£��¼o�iª¥Ä��£µ���ª�������������� ��·��¦·�µ¦��Á�n��Á�¨º°�¦n°�¢{����Á�¨º°�¦n°�¢{��¦µ¤Â�o�¸É�¸É���Ä�Á�È��´Ê��¦³�¤�e�¸É��� °»�¢{��¦µ¤Â�o�¸É�¸É����¦́�¬µ�¨°�¦µ�¢{����Ä­n¢{��¨°¤������� �¸É¢{��¸ÉÄ®o�¦·�µ¦���Á�n��¢{��ÎÊ�µ�¤��¢{�Â�o� ¢{��¦µ¤Â�o�¸É�¸É��������� �¦³Á£�­·��·�¸É�¼o�iª¥Ä�o��Á�n�� �´�¦�°�Á­¸¥�nµ�¦¦¤Á�¸¥¤���´�¦�°�¥�Áªo��nµ�¦¦¤Á�¥̧¤��Á­¸¥Á�·�Á°�����Á�·�Å�o����� �µ¦ª·Á�¦µ³®r�µ¦�Î�µ�µ�Ä�®¨µ¥�oµ����Î�µÅ�o¥µ��Á�n�������� Ã�¦��µ¦Á�¨º°�¦n°�¢{�� ���� �� Å¤n¤¸�o°¤¼¨�ªµ¤�o°��µ¦�µ¦¦́�¬µÁ¡ºÉ°Ä�oÄ��µ¦Á�¦̧¥�Á�¥̧�������� �µ¦�¦³Á¤·��»�£µ¡�µ¦�¦·�µ¦� � Å�oÂ�n� � °́�¦µ�µ¦Á�¨º°�¦n°�¢{��ÎÊ�µ� £µ¥Ä����Á�º°����°́�¦µ�µ¦°»�¢{��ÎÊ�µ£µ¥Ä����Á�º°������ �µ¦�¦³Á¤·��¨�¦³���µ¦�Î�µ�µ��´��­µ�µ¦�­»�� Ã�¥Á�oµ®�oµ�¸É­�µ�¸°�µ¤´¥�Â¨³�Ä�£µ¡¦ª¤¦³�´�°Î�µÁ£°������� Å¤n¤¸�o°¤¼¨­£µª³�´��­»�£µ¡�¸É�´�­¤¥́� � ¤¸Â�n�¨­Î�µ¦ª�­£µª³�´��­»�£µ¡Â®n��µ�·��¹É��́��Î�µ����e�n°�¦́Ê�������� Å¤n­µ¤µ¦�¦³�»¡ºÊ��¸É�¸É¤¸�{�®µ¢{��»¤µ�� Å�o°¥nµ��´�Á��� � °µ«´¥�o°¤¼¨�µ��µ¦�¦ª�Ã�¥�¦¼��¹É�¤¸�o°�·�¡¨µ��n°��oµ�¤µ������ ¦³���µ¦�´��´�Á¦̧¥�°�»�µ¨��¦³�¤�Á�È�Ä�«¼�¥rÁ�È�¤¸�ªµ¤¥»n�¥µ�Ä��µ¦�o�®µ�ºÉ°�´�Á¦̧¥��¸É�´����µ¦¨��´��¹��µ¦�¦·�µ¦� � �Ã�¥Á�¡µ³°¥nµ�¥·É�®µ�¤µÅ¤n�¦��µ¤ª�́�¸É�´���Á�n���¼o���¦°�¡µ¤µÁ°�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



��
��� �ªµ¤�o°��µ¦¦³���µ�Ä®¤n�µ��µ¦ª·Á�¦µ³®r�{�®µ�°�¦³��Á�nµ� Â¨³� ­´¤£µ¬�r�¼oÄ�o�µ�� Â¨³�¼o�¦·®µ¦Ã¦�¡¥µ�µ¨�¦ª¤�´Ê�®´ª®�oµ�µ��´��­µ�µ¦�­»�� ­Î�µ��́�µ�­µ�µ¦�­»��́�®ª�́¨Î�µ�µ�� � ¡�ªnµ¤¸�ªµ¤�o°��µ¦¦³��Ä®¤n�¸É¤¸�»�­¤�´�·��´��¸Ê����� �Î�µ¦³���°¤¡·ªÁ�°¦r¤µÄ�oÄ��µ¦�́�Á�È���¦ª�¦ª¤��­º��o����´��¨»n¤��ª·Á�¦µ³®r�o°¤¼¨ ����� �µ¦�´��¹��o°¤¼¨Å¤n�ÎÊ�µ�o°�®¨µ¥�¸É����� Á�ºÉ°¤�n°�´�¦³���µ�Ã¦�¡¥µ�µ¨Å�o����� ¤¸�o°¤¼¨Á�¸É¥ª�´�­£µª³�´��­»�£µ¡�Â¨³�ªµ¤�o°��µ¦�µ¦¦́�¬µ����� ¤¸�o°¤¼¨Á�¸É¥ª��́�µ¦ª·�·��´¥Ã¦������ ¤¸�o°¤¼¨Á�¸É¥ª�´�®´���µ¦�µ��´���¦¦¤����� ¤¸�o°¤¼¨Á�¸É¥ª�´��´�Á¦̧¥��¸É�´�¤µ¦́��µ¦¦́�¬µÁ�}��¨»n¤����� �´��Î�µ¦µ¥�µ�Â¥��¦³Á£�Å�o�µ¤Â��¦µ¥�µ��°�­Î�µ��́�µ�­µ�µ¦�­»��´�®ª�́¨Î�µ�µ�
��� �µ¦ª·Á�¦µ³®rÂ¨³°°�Â��¦³��Ä��µ¦ª·Á�¦µ³®rÂ¨³°°�Â��¦³���µ�Ä®¤n��¼oª·�´¥Å�o�Î�µ�µ¦«¹�¬µ�¦³�ª��µ¦®¨�́Ä��µ¦�Î�µ�µ��¦·�µ¦�´���¦¦¤Á�·¤� � Â¨³�ªµ¤�o°��µ¦�°�¦³��Ä®¤n� � Â¨oª�¹�°°�Â���¦³�ª��µ¦Ä��µ¦�Î�µ�µ�¦³��Ä®¤n�¹Ê���Á¡ºÉ°Ä®o­°��¨o°���́�ªµ¤�o°��µ¦Ä�o­µ¦­�Á�«Ä��µ¦�¦·®µ¦�µ��� Ã�¥�Î�µ�µ¦ª·Á�¦µ³®rÂ¨³°°�Â����µ¤¨Î�µ��́���´��¸Ê����� �¦³�ª��µ¦®¨´�Ä��µ¦�Î�µ�µ�Ä®¤n�� 1HZ��:RUNIORZ�'LDJUDP�Ä��µ¦�¦·�µ¦�´���¦¦¤� ¤¸�¼o¤µ¦́��¦·�µ¦�Î�µÂ��Á�}��¨»n¤Ä®�n� Ç� �º°� �¼o¤µ¦́��¦·�µ¦�´ÉªÅ���Â¨³��¼o¤µ¦́��¦·�µ¦�¸ÉÁ�}��´�Á¦̧¥��´�¦µ¥�¨»n¤��¹É�Å�o¤µ�µ��µ¦°°�®�nª¥�¦·�µ¦�´���¦¦¤Ä�Ã¦�Á¦̧¥�� �¤¸�¦³�ª��µ¦®¨�́Ä��µ¦�Î�µ�µ���º°� Á¤ºÉ°¤¸�¼o¤µ�°¦́��¦·�µ¦�´���¦¦¤� ��³�o°��nµ��µ¦¨��³Á�¸¥��Î�µ��́¦�¼o�iª¥�´ÉªÅ��¸É®o°��´�¦�n°�� ­Î�µ®¦́��´�Á¦̧¥��¸É¤¸�µ¦�´�Á�}�¦µ¥�¨»n¤Åªo¨nª�®�oµ��³¤¸�µ¦¨��³Á�¸¥��Î�µ��́¦�Á�¦̧¥¤ÅªoÄ®oÂ¨oª� �µ��´Ê��¼o�iª¥�³Å�o¦́��´�¦�¦³�Î�µ�́ª�¼o�iª¥��¸É¤¸Á¨��¸É�¦³�Î�µ�́ª�¼o�iª¥���+RVSLWDO�1XPEHU� � �Î�µ¤µ¨��³Á�¸¥�¦́��¦·�µ¦�´���¦¦¤°̧��¦́Ê�®�¹É��Ä��´Ê��°��¸Ê� �¼o¤µ¦́��¦·�µ¦�´���¦¦¤� �³Å�o¦́��µ¦�¦ª��´��¦°�� �µ¤°µ�µ¦­Î�µ�´��¸É¤µ¦́��µ¦¦́�¬µ��Â¨³¤¸�µ¦�¦ª��´��¹�­£µª³¢{��»� �°�� °»�� � ­£µª³�´��­»�£µ¡Â¨³�ªµ¤�o°��µ¦�µ¦¦́�¬µ¦µ¥�¸É����µ��´Ê��¹�­n��¼o�iª¥Å�¦́��¦·�µ¦�´���¦¦¤��Á¤ºÉ°Å�o¦́��¦·�µ¦Á¦̧¥�¦o°¥Â¨oª��³¤µ�¹��´Ê��°��°��µ¦�´��¹��µ¦ª·�·��´¥� Â¨³�µ¦Ä®o�¦·�µ¦�´���¦¦¤Ä�ª´��´Ê�� Ç� � � �¹É��o°¤¼¨Á®¨nµ�¸Ê�³Á�È�°¥¼nÄ�¦¼��µ��o°¤¼¨� Á¡ºÉ°�Î�µÅ�Ä�oÄ��µ¦ª·Á�¦µ³®r� �Î�µ¦µ¥�µ��ªµ¤�¦°��¨»¤� ¦µ¥�µ�­£µª³�´��­»�£µ¡� Â¨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��¦·�µ¦� �¦³�Î�µª´�� Â¨³¦µ¥�µ��¦³�Î�µÁ�º°�� �n°Å�� � � � � �¦³�ª��µ¦®¨�́Ä��µ¦�Î�µ�µ�� Ä�¦³��Ä®¤n�Â­���´�Â��£µ¡���´��¸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



��

¦¼����� �¦³�ª��µ¦�Î�µ�µ�Ä�¦³���µ�Ä®¤n

oVgwTH�L4eVJ|e:eL

HVZ;7dG4V`:Ld4oVhUL

MVg4eVJdLH4VVT

Ol�TeVdMMVg4eVJdwZsN

�̀̂ :MdHV

X:JcoMhUL��J|eMdHVOl�TeVdMMVg4eVJdwZsN

MdHVNVc;|eHdZOl�N�ZU�23'�FDUG�

X:JcoMhULOl�N�ZUJdLH4VVT���HVZ;7dG4V` :

MdLJi44eVZgLg;<dU pXc4eVr �̂MVg4eVJdLH4VVT

MdHVNVc;|eHdZOl�N�ZU�23'�FDUG�

oVgwTH�L4eVJ|e:eL

Ld4oVhUL TeHeTLdGVeU4Xk�T

``4^L�ZUJdLH4VVTrLqV:oVhUL
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