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(%86��ª��¼nÅ��´��µ¦�Îµ�(86�%��FRPELQHG�SURFHGXUH��

¤¸�ªµ¤Åª�Â¨³�nµ�Îµ�µ¥�¨¨�� �VHQVLWLYLW\�DQG�QHJDWLYH�

SUHGLFWLYH� YDOXH�� �¸É­¼�� �ÎµÄ®oÂ¡�¥r­µ¤µ¦��´�­·�Ä��µ¦

¦´�¬µÂ¨³¨��µ¦�Îµ� VXUJLFDO�PHGLDVWLQRVFRS\� �n°Å�Å�o�

Ä�Â�n�°��ªµ¤�¨°�£¥́��µ��µ¦«¹�¬µ��́� n̈µªÅ¤n¡�£µª³

Â�¦��o°��µ��µ¦�Îµ�(86�%

£µ¥®¨�́¤�̧µ¦«¹�¬µ�¸Éª·Á�¦µ³®r�¨�°��µ¦Ä�o�(86�%�

Ä��µ¦�Îµ®��¦³¥³�°�¤³Á¦È��°�¤µ��¹Ê�Á�ºÉ°��µ��ªµ¤

Â¡¦n®¨µ¥�°�Á���·�Â¨³°»��¦�rÄ��µ¦�Îµ� �¹É�Ä®o�¨�µ¦

«¹�¬µÅ�Ä�Â�ª�µ�Á�¥̧ª��́�º°�(86�%�­µ¤µ¦�Á¡·É¤�ªµ¤Åª�

Ä��µ¦�¦ª��n°¤�ÎÊµÁ®¨º°��µ�¤³Á¦È�Å�o��� Â�n�¨�ªµ¤Åª�

°µ��³¤¸�ªµ¤Â���nµ��´�Å�Ä�Â�n¨³�µ¦«¹�¬µÁ�ºÉ°��µ�

�µ¦�Îµ� (86�%� Ã�¥Â¡�¥rÃ¦��°��´Ê��o°�°µ«´¥Áª¨µÄ�

�µ¦ f� �¡°­¤�ª¦��ÎµÄ®o�¦³­��µ¦�rÂ¨³�ªµ¤­µ¤µ¦�

�°��¼ o�Îµª·�´¥¤¸�ªµ¤Â���nµ��´��¨�ªµ¤Åª�¹�¤¸�ªµ¤�

Â���nµ��´��oµ�� �n°¤µ¤¸�µ¦«¹�¬µÂ��ª·Á�¦µ³®r°£·¤µ��

�PHWD�DQDO\VLV���� ¦ª�¦ª¤�µ¦«¹�¬µ�¸ÉÁ�¦̧¥�Á�¸¥��µ¦

�Îµ� FRPELQHG� SURFHGXUH� �´��µ¦�Îµ� (%86� °¥nµ�Á�¸¥ª

¤µ�´Ê�®¤�� ��� �µ¦«¹�¬µ�¸ÉÁ�oµÁ���r�µ¦�´�Á¨º°�� ¡�ªnµ�

FRPELQHG� SURFHGXUH� ¤¸� SRROHG� VHQVLWLYLW\� ¦o°¥¨³� ���

Á�¸¥��´��(%86�°¥nµ�Á�¸¥ª�¦o°¥¨³����Â¨³Á¡·É¤�µ¦ª·�·��´¥�

�GLDJQRVWLF�JDLQ��Å�o¦o°¥¨³�����Á¤ºÉ°Á�¸¥��´��µ¦�Îµ�(%86�

Á¡¸¥�°¥nµ�Á�¸¥ª� °¥nµ�Å¦�È�µ¤� �µ¦«¹�¬µ�¸É�¼�¦ª�¦ª¤¤µ�

�´Ê�¥´�Å¤n¤¸�µ¦«¹�¬µÄ��¸ÉÁ�}�Â��� UDQGRPL]HG� FRQWUROHG�

WULDO�Â¨³¥�́¤�̧ªµ¤®¨µ�®¨µ¥�°��µ¦«¹�¬µ¤µ�°¥nµ�¤�̧¥́

­Îµ�´���VLJQLŞFDQW�KHWHURJHQHLW\��,�� ��������S� �������

�µ��µ¦°°�Â���µ¦«¹�¬µ�¸ÉÂ���nµ���́��µ�Á���·�Ä��µ¦

�Îµ®�́��µ¦Â¨³�¦³­��µ¦�r�°��¼o¦�́¬µ�¸ÉÂ���nµ���́�Â�nÄ�

°�̧Â�n®�¹É�°µ��³�°�Å�oªnµÄ��¦·���¸ÉÂ���nµ���́�¹É�Á�}�­·É��¸É

Â­���¹�­�µ��µ¦�r�¦·��´ÉªÅ���UHDO�ZRUOG�VLWXDWLRQV���µ¦

�Îµ�FRPELQHG�SURFHGXUH��È¥�́¤�̧¦³Ã¥��rÄ�Â�n�°��µ¦Á¡·É¤

�ªµ¤ÅªÄ��µ¦�¦ª�ª·�·��¥́Â¨³�µ¦�¦ª�®µ¦³¥³�°�¤³Á¦È�

Ä��¼o�iª¥¤³Á¦È��°�

�o°�¸�¸É­Îµ�´�°¥nµ�®�¹É��°��µ¦�Îµ� (86�%� Ä��µ¦

�Îµ®��¦³¥³�°�¤³Á¦È��°�¦nª¤�´�� (%86� �º°�µ¦Á�oµ�¹�

�ÎµÂ®�n��°��n°¤®¤ª�Å��oµ¥� �OHIW� DGUHQDO� JODQG�� Å�o�

Á�ºÉ°��µ��n°¤®¤ª�Å�Á�}��ÎµÂ®�n��¸É¡��µ¦Â¡¦n�¦³�µ¥

�µ�¤³Á¦È��°�Å�o�¹�¦o°¥¨³� ������� �¹�Á�}��ÎµÂ®�n��̧É�ª¦�

¤°�®µ�»��¦´Ê�Á¤ºÉ°�o°��µ¦�¦ª�®µ¦³¥³�°�¤³Á¦È�� Ã�¥

�ÎµÂ®�n��¸É�³­µ¤µ¦��¦ª�¡��n°¤®¤ª�Å��oµ¥Å�o°¥¼n�¸É

�¦·Áª��¦³Á¡µ³°µ®µ¦� �JDVWULF� DSSURDFK�� Á�ºÉ°��µ�Á�}��

�ÎµÂ®�n��¸É�n°¤®¤ª�Å��oµ¥Á�oµ¤µ�·��´��¦³Á¡µ³°µ®µ¦

�¦·Áª�¦°¥�n°�´�®¨°�°µ®µ¦¡°�¸�´�¦¼��¸É� ��� Ã�¥�n°¤

®¤ª�Å��oµ¥���·�³Á®È�£µ¡�µ�°´̈ �¦µ�µª�rÁ�}��v6HDJXOO�

FRQŞJXUDWLRQw� K\SR�HFKRLF� DUHD� ���¹��{��»�´�Å�o¤¸�µ¦

«¹�¬µ�¸ÉÂ­���¹��ªµ¤­ÎµÁ¦È�Â¨³�ªµ¤�¨°�£´¥Ä��µ¦�Îµ�

(86�%�)1$��¸É�ÎµÂ®�n��n°¤®¤ª�Å��oµ¥�Ã�¥¡�ªnµ­µ¤µ¦�

Â­��Ä®oÁ®È��n°¤®¤ª�Å��oµ¥�µ�� (86�%� Å�o­ÎµÁ¦È��¹��
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¦o°¥¨³������������Â¨³­µ¤µ¦��Îµ�)1$�Å�o­ÎµÁ¦È��¹�¦o°¥¨³�

��� �°��µ��¸Ê¤¸�µ¦«¹�¬µÅ��oµ�®�oµ� �SURVSHFWLYH� WULDO���

Ä�Á¦ºÉ°��¸Ê��µ�Ä®�n��SURVSHFWLYH�WULDO��Ä��e�������Îµ�µ¦

«¹�¬µ�¼o�iª¥�¸É­�­´¥¤³Á¦È�Ä��n°�°�Â¨³¤¸�n°¤�ÎÊµÁ®¨º°�

Ä��n°�°�Ã�� ���� ¦µ¥� Ä��¦³Á�«Á¥°¦¤´�Ã�¥Ä�o� (86�%�

�o�®µÂ¨³Á�È��´ª°¥nµ��n°¤®¤ª�Å��oµ¥� ¡�ªnµÂ¡�¥r�¸É¤¸

�ªµ¤�Îµ�µ��oµ��µ¦�Îµ�(%86�Â�n¥�́Å¤nÁ�¥¤�̧¦³­��µ¦�r

�Îµ�(86�¤µ�n°�����nµ�­µ¤µ¦��o�®µ�n°¤®¤ª�Å��oµ¥Å�o�

Á�¨¸É¥¦o°¥¨³�������°��¼o�iª¥�´Ê�®¤��Ã�¥Á¡·É¤�¹Ê��µ¤¦³¥³

Áª¨µ�¸É f� �Â¨³�Îµ�ª��¼o�iª¥�¸É�ÎµÅ�� Ä�­nª��°��µ¦Á�È�

�´ª°¥nµ��µ�� (86�%� )1$� ¤¸�ªµ¤Åª� �ªµ¤�ÎµÁ¡µ³� Â¨³

�µ¦�Îµ�µ¥�¨¨���139��°¥¼n�¸É¦o°¥¨³����������Â¨³�������

�µ¤¨Îµ�´�� �´Ê��¸ÊÅ¤n¡�£µª³Â�¦��o°��¸ÉÁ�·��µ��µ¦�Îµ�

(86�%�)1$�Á¨¥��´��´Ê��µ¦Á�È��´ª°¥nµ��n°¤®¤ª�Å��oµ¥

�oª¥� (86�%� �¹�Å�o¦´��µ¦­�´�­�»�Ä®o�Îµ¦nª¤�´�®´���µ¦�

°ºÉ�Ç�Ä��µ¦®µ¦³¥³�°�¤³Á¦È��°��oª¥

�µ��o°¤¼¨�µ¦«¹�¬µ�¸É¤µ��¹Ê����¹��{��»�´��ÎµÄ®o

­¤µ�¤Â¡�¥r­n°��¨o°��µ�Á�·�°µ®µ¦Â®n�¥»Ã¦�¦nª¤�´�

­¤µ�¤°»¦Áª��rÂ®n�¥»Ã¦�Â¨³­¤µ�¤«´¨¥Â¡�¥r�¦ª�°��

Â®n�¥»Ã¦�� �(XURSHDQ� 6RFLHW\� RI� *DVWURLQWHVWLQDO��

(QGRVFRS\� �(6*(��� (XURSHDQ� 5HVSLUDWRU\� 6RFLHW\�

�(56��DQG�WKH�(XURSHDQ�6RFLHW\�RI�7KRUDFLF�6XUJHRQV�

�(676�����Å�o��́�ÎµÂ�ªÁª���·��́·�°��µ¦�Îµ�(%86�¦nª¤��́��

(86�%�Ä��µ¦ª·�·��¥́Â¨³�Îµ®��¦³¥³�°�¤³Á¦È��°�°°�¤µ�

Ä��e���«�������Ã�¥Â�³�ÎµªnµÄ��¼o�iª¥¤³Á¦È��°���·��¸ÉÅ¤nÄ�n�

Á�¨¨r��µ�Á¨È�� �QRQVPDOO� FHOO� OXQJ� FDQFHU�� �¸É¤¸�ªµ¤�

�·����·�°��n°¤�ÎÊµÁ®¨º°�Ä��n°�°���PHGLDVWLQDO�RU�KLODU�

QRGHV���µ��µ¦�¦ª��&7�®¦º°�3(7�VFDQ��ª¦Å�o¦´��µ¦

�¦ª�®µÂ¨³Á�È��·Ê�Á�ºÊ°�´ª°¥nµ��oª¥�µ¦­n°��¨o°�¤µ��ªnµ

�µ¦�nµ�´���UHFRPPHQGDWLRQ�JUDGH�$��Â¨³�ª¦Å�o¦´��µ¦

�Îµ�(%86�7%1$� ¦nª¤�´��(86�)1$� Ä��µ¦�¦ª�®µÂ¨³

�Îµ®��¦³¥³�°�¤³Á¦È��°�¤µ��ªnµ�µ¦�Îµ� (%86� °¥nµ�

Á�¥̧ª®µ�Á�}�Å�Å�o��UHFRPPHQGDWLRQ�JUDGH�&��Â�n®µ�Å¤n

­µ¤µ¦��Îµ�(86�Å�o��µ¦�Îµ�(%86�°¥nµ�Á�¸¥ª�È¥´�¥°¤¦´�

Å�o��UHFRPPHQGDWLRQ�JUDGH�&�

รูปที่ 1.��«��|�$5�TDBO�	��Ü�¥ww���xi�|�i���x��ªÜÞ²�|h���h�z��� 
ªxi�­}­Ùw���h�|w�i�|
�x�|�·�«�Ùh|�h�����w®��i���w�¡
�¢²�������¢³� ¬��«���¢²ª��¢²���¢«�|zÞ��¡�x�|����������Ð
�¢²��}�ww�ÝªÜ�Ý����|�h�����w®�

��� ��µ¦�¦ª�ª·�·��´¥¦°¥Ã¦�Ä��n°�°�Â¨³�n°��o°��¸É 

¤¸�ÎµÂ®�n��·��´�®¨°�°µ®µ¦

�µ¦�Îµ�(86�%�¤µÄ�oÄ����µ��µ¦�nª¥ª·�·��¥́�ªµ¤

�·����·�¸É¤¸�ÎµÂ®�n��·��´�®¨°�°µ®µ¦�´Ê�Á¦·É¤¤¸�µ¦«¹�¬µ

¤µ��¹Ê�Á¦ºÉ°¥Ç� Ã�¥Á�¡µ³Ä��¦�¸�¸É�µ¦­n°��¨o°�®¨°�¨¤

�´ÉªÅ�Â¨³�µ��µ¦Ä�o� (%86� �´Ê�Å¤n­µ¤µ¦�Á�oµ�¹�¦°¥�

Ã¦�Å�o�¤¸�µ¦«¹�¬µ�¸ÉÂ­���¹��¨�°��µ¦Ä�o�(86�%�)1$�Ä�

�µ¦ª·�·��´¥¦°¥Ã¦�Ä��°���SDUHQFK\PDO� OXQJ� OHVLRQ���¸É�

Å¤n­µ¤µ¦�Á�oµ�¹�Å�o�oª¥�UDGLDO�SUREH�(%86�®¦º°�FRQYH[�

SUREH�(%86��´ÉªÅ��µ��&7�VFDQ�®¦º°��Å�o¤¸�ªµ¤Á­¸É¥�

�µ��µ¦­n°��¨o°��µ�Á�·�®µ¥Ä�­¼�� ¡�ªnµ­µ¤µ¦�Ä®o�µ¦

ª·�·��´¥¦o°¥¨³����Â¨³¤¸�ªµ¤Åª�°��µ¦�¦ª�­¼��¹�¦o°¥¨³�

������Ã�¥¡�ªnµ¤¸¨¤¦´ÉªÄ��°����¦µ¥�µ��´Ê�®¤�����¦µ¥�

�°��µ��¸Ê¥�́¤¦̧µ¥�µ��µ¦«¹�¬µ®¨µ¥���́�¸É¦µ¥�µ��µ¦�Îµ�

(86�%� Á¡ºÉ°�µ¦ª·�·��´¥¦°¥Ã¦��´Ê�Ä��n°�°�Â¨³�n°��o°�

�µ�­µÁ®�»�nµ�Ç�Å�oÂ�n

������ ­µÁ®�»�µ�¤³Á¦È��

¤³Á¦È��¸É¤̧�ÎµÂ®�n��·��´�®¨°�°µ®µ¦­µ¤µ¦��¸É�³

Â­��Ä®oÁ®È��µ��µ¦�Îµ�(86�%�Å�o��n°�®�oµ�¸ÊÅ�o¤̧�µ¦«¹�¬µ

�¼o�iª¥�¸É¤¸�o°�Ä��°��µ�­µÁ®�»�nµ�Ç� Ä��ÎµÂ®�n��¸É�·��´�



��������Ø¬�z�¬�z���|�w«�Ýª���·�����¡w��

60

w¤����¡�ª�w�¥�¡����«�ÝzØÝ

®¨°�°µ®µ¦¡��ªnµ�µ¦�Îµ� (86�%� )1$� ¤¸� GLDJQRVWLF�

\LHOG��¸É�¸�ªnµ�µ¦�Îµ�GLDJQRVWLF�EURQFKRVFRSH�Â¨³�(%86�

7%1$��� Ã�¥�¼o�·¡��rÅ�oª·�µ¦�rªnµ�¸É�¨Á�}�Á�n��¸Ê°µ��³Á�·�

�µ��µ¦��́Á¨º°��¼o�iª¥�¸É¤�̧ªµ¤Á®¤µ³­¤�n°�µ¦�Îµ�(86�%�

¤µ��ªnµ�µ�¨´�¬�³�ÎµÂ®�n��°�¦°¥Ã¦�

�°��µ��µ¦ª·�·��´¥¤³Á¦È��°�Â¨oª¥´�¤¸¦µ¥�µ��µ¦

ª·�·��´¥Ã�¥�(86�%�)1$�Ä�¤³Á¦È���·�°ºÉ�Ç�Å�oÂ�n�¤³Á¦È�

�n°¤�ÎÊµÁ®¨º°�����PHVRWKHOLRPD�� ¤³Á¦È��n°¤Å�¦°¥�r� Â¨³

¤³Á¦È��¸É�¦³�µ¥¤µ�¸É�´����®¦º°¦°�Ç�FHOLDF�WUXQN���®¦º°Ä�

�ÎµÂ®�n��°��¦³�¼�­�́®¨�́���Â¨³�̧É�n°¤®¤ª�Å��oµ¥��ÎµÄ®o

­µ¤µ¦�¨�°´�¦µ�µ¦�Îµ®´���µ¦�¸É¤¸�ªµ¤Á­¸É¥�­¼��ªnµ¨�Å�o

Á�n���µ¦�Îµ�PHGLDVWLQRVFRSH�®¦º°�VXUJLFDO�ELRSV\�Á�}��o�

������ ­µÁ®�»�µ�Ã¦��6DUFRLGRVLV�

Ä��¼o�iª¥� VDUFRLGRVLV� ¦³¥³�¸É� ��� �� Á�}�¦³¥³�¸É¤¸�

�n°¤�ÎÊµ®¨º°�Ã��·����·¦nª¤�oª¥� �ÎµÄ®o� (86�%� Á�oµ¤µ¤¸

���µ�Ä��µ¦�nª¥ª·�·��´¥Å�o� ¨´�¬�³�µ�°´¨�¦µ�µª�r�¸É�

¤´�¡�Ä�Ã¦�� VDUFRLGRVLV� �º°� �n°¤�ÎÊµÁ® º̈°��¸ÉÃ�®¨µ¥Ç�

�n°¤� ¤¸�°�Á���´�Á��� �ZHOO�GHPDUFDWHG�� ¤̧Á­o�Á¨º°�

Á�oµ¤µÁ¨¸Ê¥��´ÉªÇ� �ZHOO�YDVFXODUL]HG�� Â¨³Á�}�� LVR�HFKRLF��

SDWWHUQ��¹É�Á�}�¨�́¬�³�¸ÉÂ���nµ���́��́�¸É¡�Ä�ª�́Ã¦��n°¤

�ÎÊµÁ®¨º°��´��³�¨nµª�n°Å��

�{��»�´�¤̧�µ¦«¹�¬µ�¸ÉÄ�o� (86�%� Ä��µ¦ª·�·��´¥Ã¦��

VDUFRLGRVLV� �o°¥� ­nª�¤µ�Á�}��µ¦«¹�¬µ� (%86� ¦nª¤�´���

(86� ���·Ä��µ¦ª·�·��́¥������ �¹É�¡�ªnµ�µ¦Ä�o� (86� Ä®o�

�¨�µ¦ª·�·��´¥Â¨³�ªµ¤ÅªÄ��µ¦ª·�·��´¥Å¤n�nµ�Å��µ��

(%86�Â¨³Á®�º°�ªnµ�µ¦�Îµ� FRQYHQWLRQDO�7%1$�°¥nµ�¤¸

�´¥­Îµ�´���¦³�´É�Ä��e���«�������2NL���Â¨³��³�Å�o�Îµ�µ¦

«¹�¬µÂ��Å��oµ�®�oµÄ��¼o�iª¥�¸É­�­´¥�6DUFRLGRVLV�¦³¥³�¸É�

��®¦º°����Îµ�ª�����¦µ¥�¡�ªnµ­µ¤µ¦�Ä®o�µ¦ª·�·��´¥Ã¦��

VDUFRLGRVLV� Å�o� ��� ¦µ¥�ª·�·��´¥�µ��(86�%� Å�o� ��� ¦µ¥�

�µ�����¦µ¥��GLDJQRVWLF�\LHOG������Ã�¥���¦µ¥�µ�����

¦µ¥�¸Éª·�·��´¥Á�}�� VDUFRLGRVLV� �¸ÉÅ¤n­µ¤µ¦�Ä®o�µ¦ª·�·��´¥

�µ��µ¦�Îµ�(86�%�Å�oÄ��¦´Ê�Â¦�Â¨³�ÎµÁ�}��o°��Îµ�(%86�

7%1$� Á¡·É¤®¦º°�µ�­nª��o°��·��µ¤°µ�µ¦Á°µ�n°��³Å�o

¦´��µ¦ª·�·��´¥� Â¨³Å¤n¡�£µª³Â�¦��o°�Ä��¼o�iª¥�»�¦µ¥�

°¥nµ�Å¦�È�µ¤�µ��¼o�iª¥� ��� ¦µ¥�¸ÉÁ�oµ¦nª¤�µ�ª·�´¥� ¤¸Á¡¸¥��

�� ¦µ¥�¸ÉÅ�o¦´��µ¦Á�µ³�n°¤�oÎµÁ® º̈°�Ä��ÎµÂ®�n��¸É� (%86��

Å¤n­µ¤µ¦�Á�oµ�¹�Å�o� �°��µ��´Ê�Á�}��ÎµÂ®�n��¸É� (%86�

­µ¤µ¦�Á�oµ�¹�Å�oÁ�n��´�� �¹�°µ��³�¨nµªÅ�oªnµ� (86�%�

­µ¤µ¦�Ä®o�µ¦ª·�·��´¥� VDUFRLGRVLV� Å�o°¥nµ�Â¤n�¥Îµ� Â�n�

�µ¦�Îµ� (%86��È°µ��³Ä®o�µ¦ª·�·��´¥Å�oÁ�n�Á�¸¥ª�´�Ã�¥�¸É

Å¤n�ÎµÁ�}��o°��Îµ�´Ê����®´���µ¦¦nª¤�´�

Á�ºÉ°��oª¥Ã¦�� VDUFRLGRVLV� �´Ê�¤´�¡��n°¤�ÎÊµÁ®¨º°�

�·����·�¦·Áª��SDUDWUDFKHDO�Â¨³�KLODU�QRGH�Å�o�n°¥�ªnµ���

�¹É�¤´�Á�}��ÎµÂ®�n��¸É� (%86� ­µ¤µ¦�Á�oµ�¹�Å�o�nµ¥� �ÎµÄ®o

���µ��°��(86�%�¥´��n°��oµ��Îµ�´��ªnµ��¹��ª¦¡·�µ¦�µ

�ÎµÄ��¦��̧¸É�¼o�iª¥Å¤n­µ¤µ¦����µ¦�Îµ�(%86�Å�o�µ�®¦º°¤¸

­¤¦¦�£µ¡�°�Â¥n�®¦º°¤̧�n°¤�ÎÊµÁ®¨º°�Ä��ÎµÂ®�n��¸É�(%86�

Å¤n­µ¤µ¦�Á�oµ�¹�Å�o�¹É�Ã�¥�´ÉªÅ�Â¨oª¡�Å�o�o°¥

����� ­µÁ®�»�µ�Ã¦�ª´�Ã¦��n°¤�ÎÊµÁ®¨º°��

ª´�Ã¦��n°¤�ÎÊµÁ®¨º°�Á�}�Ã¦��¸É¤¸�µ¦°́�Á­�Â���

Â�¦�¼Ã¨¤µÁ�n�Á�¸¥ª�´�Ã¦�� VDUFRLGRVLV� Â�n¨´�¬�³�µ�

°´¨�¦µ�µª�r�¸É¡�¤´��³¤¸�K\SRHFKRLF�SDWWHUQ��¦��¦·Áª�

�¨µ��n°¤�ÎÊµÁ®¨º°���n��¹�£µª³�FHQWUDO�QHFURVLV��¹�Â¤o�³

Á�}�¨�́¬�³�µ�°´̈ �¦µ�µª�r�¸É¡�Å�o�n°¥Â�n�ÈÅ¤nÅ�o�ÎµÁ¡µ³

�n°Ã¦��´��¨nµª� °µ��³¡�Å�oÄ��¨»n¤�°�¤³Á¦È��¸É�¦³�µ¥¤µ�

�¸É�n°¤�ÎÊµÁ®¨º°��ÈÅ�o

�{��»�´�Ä��µ���·�´�·¥´�Å¤n¤¸�µ¦«¹�¬µÁ�¸É¥ª�´��µ¦

Ä�o� (86�%� Ä��µ¦ª·�·��´¥ª´�Ã¦��n°¤�ÎÊµÁ®¨º°�Ã�¥�¦�� ¤¸

Á¡¸¥��µ��µ¦«¹�¬µ��µ�Á¨È��¸É¦µ¥�µ��µ¦�Îµ� FRPELQHG�

SURFHGXUH� Á¡ºÉ°�nª¥ª·�·��´¥ª´�Ã¦��n°¤�ÎÊµÁ®¨º°���� Ä��

�¼o�iª¥�Îµ�ª����¦µ¥­ÎµÁ¦È���¹É�¡�ªnµ�µ¦Ä�o�(86�%�¦nª¤�oª¥�

­µ¤µ¦��nª¥Á¡·É¤�µ¦ª·�·��´¥Å�o� �¨°���­µ¤µ¦�Á�È�

�ª́°¥nµ�Á¡µ³Á�ºÊ°ª�́Ã¦�Å�o°�̧�oª¥�°¥nµ�Å¦�È�µ¤�ªµ¤Â¤n�¥Îµ�

Â¨³�ªµ¤Åª�°��µ¦ª·�·��¥́�oª¥�(86�%�¥�́�ÎµÁ�}��o°�Å�o¦�́

�µ¦«¹�¬µÁ¡·É¤�¹Ê��n°Å�Ä�°�µ��

�o°�n��¸Ê�°��µ¦�Îµ�(86�%�Ä�Ã¦��¦ª�°�
��´�Â�¨��µ�Á°�­µ¦®¤µ¥Á¨����

��� �¦�¸­�­´¥¤³Á¦È��°�

D�� ¡�¨´�¬�³�ªµ¤�·����·�°��n°¤�ÎÊµÁ®¨º°��

Ä��n°�°��µ��&7�VFDQ�®¦º°�3(7�VFDQ
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E�� �o°�Ä��°��¸É�·��´�®¨°�°µ®µ¦

��� �Îµ®��¦³¥³�°�¤³Á¦È��°���·�Á�¨¨rÅ¤nÁ¨È���

� �QRQ�VPDOO�FHOO�OXQJ�FDQFHU�

D�� �¦ª�®µ�n°¤�ÎÊµÁ® º̈°�Ä��n°�°��¸É¤�̧ªµ¤�·����·

E�� �¦ª�®µ�n°¤�ÎÊµÁ®¨º°�Ä��n°�°�Á¡ºÉ°�Îµ®��¦³¥³

Ä®¤n®¨´��µ¦Ä®o¥µÁ�¤¸�Îµ�´�

F�� �¦�­̧�­¥́�µ¦¨»�¨µ¤�°�¤³Á¦È�Á�oµ­¼n�n°�¦ª�°��

�PHGLDVWLQDO�LQYDVLRQ�

G�� �¦�­̧�­¥́�µ¦¨»�¨µ¤�°�¤³Á¦È�Å��¸É�n°¤®¤ª�Å��

�oµ��oµ¥

��� �¦³Á¤·�Â¨³Á�È��ª́°¥nµ��·Ê�Á�ºÊ°�°��o°�Ä��n°�°���

� �PHGLDVWLQDO�PDVV�

��� �¦�­̧�­¥́Ã¦��VDUFRLGRVLV�¦³¥³���®¦º°��

�»�°oµ�°·��µ�°́¨�¦µ�µª�r�̧É­Îµ�́�Â¨³�́Ê��°��
Ä��µ¦�¦ª�� �8OWUDVRQRJUDSKLF� ODQGPDUN�
DQG�VFUHHQLQJ�VWHS�

Á�ºÉ°��µ��µ¦�Îµ� (86�%� Á�}�®´���µ¦�¸É¥´�¤¸�¸ÉÄ�o�

Å¤n¤µ�Ä��¦³Á�«Å�¥�oª¥�o°�Îµ�´�Ä�Á¦ºÉ°��°�°»��¦�r

Â¨³�¼oÁ�¸É¥ª�µ��¸É¤¸�¦³­��µ¦�r¤µ�¡°Ä��µ¦�Îµ®´���µ¦

Á�ºÉ°��µ��o°�Ä�o¦³¥³Áª¨µ�µ¦Á¦¸¥�¦¼ o¥µª�µ�� �ORQJ��

OHDUQLQJ� FXUYH���ÎµÄ®oÄ�Â�n¨³­�µ�´��´ÉªÃ¨�¤¸Á���·�Â¨³

�¦³�ª��µ¦Ä��µ¦�Îµ�(86�%��¸ÉÂ���nµ��´�°°�Å��oµ��­n�

�¨Ä®o¦³���µ¦­°�¥�́Å¤nÁ�}�¤µ�¦�µ�Á�¥̧ª��́����¦³�´É�Ä��

�e�¡�«�������.RQJH�Â¨³��³���Å�o�Îµ®��Â�ª�µ��´Ê��°�

Ä��µ¦�Îµ�(86��(86�DVVHVVPHQW�WRRO��(86$7��Á¡ºÉ°®µ

¦³¥³�°�¤³Á¦È��°�ÅªoÁ¡ºÉ°Ä®oÁ�}�¤µ�¦�µ�Ä��µ¦�¦³Á¤·�

�´�¬³Ä��µ¦�Îµ�(86�°¥nµ�Á�}�¦³���Ã�¥�Îµ®���»�°oµ�°·�

�µ�°́¨�¦µ�µª�r�¸É�o°�¦³�»�Îµ�ª�� �� �ÎµÂ®�n�� Å�oÂ�n� OHIW��

OREH� OLYHU�� DRUWD� Â¨³� FHOLDF� WUXQN�� OHIW� DGUHQDO� JODQG��

O\PSK�QRGH�DW�VWDWLRQ�����/�Â¨³��5��µ¤¨Îµ�´���µ¦«¹�¬µ

�¸ÉÁ�¸É¥ª�o°���́�µ¦�Îµ�(86�%��n°¤µ�¹�¤�́°oµ�°·��¦³�ª��µ¦

�°��(86$7�¤µÁ�}�®¨´�Ä�ª·�¸�µ¦�Îµ®´���µ¦�°��µ¦ª·�´¥�

°¥nµ�Å¦�È�µ¤�»�°oµ�°·�Â¨³ª·�¸�´Ê��°�Ä��µ¦�ÎµÄ�Â�n¨³

­�µ��́�È°µ��³¥�́¤�̧ªµ¤Â���nµ���́Å��oª¥Á®�»�¨�¸É� n̈µª

Å�Â¨oª��µ�­�µ�´�°µ��³Ä�o�OHIW�DWULXP�®¦º°�DRUWLF�YDOYH�

OHYHO� Á�}��»�°oµ�°·�Á¦·É¤�o��°��µ¦�Îµ� (86�%� �È¤̧� �´Ê��̧Ê�

�¹Ê��´��ªµ¤��´�Â¨³�µ¦ f��´Ê�Â�nÁ¦·É¤�o��°�Â�n¨³�¸É

�´Ê��°�Ä��µ¦�¦ª�®µ¦³¥³�°�¤³Á¦È��°�
�oª¥�(86�%�����

���� (86�%� LQVHUWLRQ�� ­°��¨o°�Á�oµ®¨°�°µ®µ¦

�µ��¦·Áª��oµ�®¨´��°��¦³�¼�� DU\WKHQRLG� �oµ¥®¦º°�ªµ�

Ã�¥¦³®ªnµ��¸ÉÄ­n�¨o°�Ä®o�´��¨o°�Á�oµÅ�Ä�¨´�¬�³�°��µ¦

®¤»��ª�� �VFUHZ� PRYHPHQW�� Ä���³Â¨³®¨´��µ��¸ÉÄ­n�

� ö°�Á�oµ­¼n®¨°�°µ®µ¦�´Ê���³Å¤n­µ¤µ¦�Á®È�£µ¡�µ�� ö°�

Å�o�¹��ÎµÁ�}��o°��¼£µ¡�µ�°´¨�¦µ�µª�rÁ�}�®¨´�

���� /HIW� OREH� OLYHU� LQGHQWLŞFDWLRQ�� ®¨´��µ��¨o°��

Á�oµ­¼n®¨°�°µ®µ¦Â¨oª� �´��¨o°�¨�Å����¹��ÎµÂ®�n�� OHIW��

OREH�OLYHU��¹É��³Á�}��ÎµÂ®�n��°��¦³Á¡µ³­nª��o�

���� $EGRPLQDO�DRUWD�DQG�FHOLDF�WUXQN�LGHQWLŞFDWLRQ�

�µ��ÎµÂ®�n��°��OHIW�OREH�OLYHU�®¤»��¨o°��µ¤Á�È¤

�µ¯d�µ�¹��¦·Áª�� �� �µ¯d�µ� ��¡��´�� DEGRPLQDO� DRUWD�

�¹É�¤¸¨´�¬�³Á�}�Á­o�Á¨º°���µ�Ä®�n�°��µ¤Â�ª¥µª�Á®È�

¨´�¬�³�µ¦Á�o��µ¤�¸¡�¦�´�Á���Â¨³��´�®�µ��µ��´Ê�Ä®o

­°��¨o°�¨�Å��µ¤�ªµ¤¥µª�°�� DEGRPLQDO� DRUWD� ��

�¦³�´É�Á®È�­µ�µÂ¦��¸ÉÂ��°°��µ�� DEGRPLQDO� DRUWD� �º°�

FHOLDF�WUXQN

��� �/HIW�DGUHQDO�JODQG�LGHQWLŞFDWLRQ���µ��ÎµÂ®�n�

�¸É¡�� FHOLDF� WUXQN� Ä®o®¤»��¨o°��µ¤Á�È¤�µ¯d�µ¤µ°¸�Á¨È�

�o°¥¡¦o°¤Ç� �´��´��¨o°�¨�Å��³¡��´��n°¤®¤ª�Å��oµ�

�oµ¥�¸É¤¸¨´�¬�³�¨oµ¥���µ��ª¨��6HDJXOO�FRQŞJXUDWLRQ�

���� /HIW�DWULXP�DQG�DRUWLF�YDOYH�OHYHO���µ��ÎµÂ®�n��

�°��n°¤®¤ª�Å��oµ��oµ¥�¦�́� ö°��¨�́¤µ­¼n�QHXWUDO�SRVLWLRQ��

Â¨³�°¥�¨o°��¹Ê�¤µ��Á¦·É¤Á®È�­nª��°�®´ªÄ�� �¸É�ÎµÂ®�n��¸Ê

Á®�º°�¦³�´�¨¤®µ�®¤»��¨o°�Å��µ��oµ�®¨´��°��¼o�iª¥�³�

Á�}��ÎµÂ®�n��°��n°¤�ÎÊµÁ®¨º°�­�µ�¸� SDUDHVRSKDJHDO�

QRGH� ���� Á¤ºÉ°Á®È�®´ªÄ�Â¨oª� �°¥�¨o°��¹Ê�¤µ��¡��´���

DRUWLF�YDOYH�Ä��ÎµÂ®�n��oµ�Ä�o�OHIW�DWULXP��/$���¸É°¥¼n�oµ�����
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YDOYH��·��´���´�®¨°�°µ®µ¦°¸��¸�Ä��ÎµÂ®�n��¸ÊÂ�³�Îµªnµ

�ª¦�¦´��ªµ¤¨¹��°�°´¨�¦µ�µª�r� �GHSWK�� Åªo�¸É�¦³¤µ��

����Á���·Á¤�¦��³�ÎµÄ®o­µ¤µ¦�¤°�®µ�DRUWLF�YDOYH��¸É°¥¼n

¨¹�¨�Å�Å�o�nµ¥�¹Ê�

���� 6XEFDULQDO� QRGH�� �n°¤�ÎÊµÁ®¨º°�� VXEFDULQDO��

�����´Ê�°¥¼n�¦·Áª�¦³®ªnµ��/$�Â¨³�SXOPRQDU\�DUWHU\��3$��

®¨´��µ��¸ÉÁ®È�� /$� Â¨oª� Ä®o�°¥�¨o°��¹Ê�¤µ���¹��¦·Áª�

Á®�º°�/$��¹É��³Á®È��3$�°¥¼n�µ��oµ��ªµ�°�£µ¡�µ¤¦¼��Ä�

�¦��̧¸ÉÅ¤nÁ®È��n°¤�ÎÊµÁ®¨º°��¦·Áª���́� n̈µª°¥nµ���́Á����ª¦

�¦´��ªµ¤¨¹��°�°´¨�¦µ�µª�rÁ�}����Á���·Á¤�¦�Á¡ºÉ°�o�®µ�

�n°¤�ÎÊµÁ®¨º°�°¥nµ�¨³Á°¸¥��n°Å�

���� /HIW� ORZHU�SDUDWUDFKHDO�QRGH���n°¤�ÎÊµÁ®¨º°���

OHIW� ORZHU� 3DUDWUDFKHDO� ��/�� �³°¥¼ n�¸É�ÎµÂ®�n��°���

$RUWRSXOPRQDU\�ZLQGRZ�Á®¤º°���́�¸ÉÁ®È�Ä�£µ¡�°��(%86��

� n̈µª�º°�³Á®È��$RUWLF�DUFK�°¥¼n�µ��oµ��ªµÂ¨³�3$�°¥¼n�µ��

�oµ��oµ¥�°�£µ¡�Ã�¥Á¦·É¤�µ��ÎµÂ®�n��°��VXEFDULQDO�QRGH��

����Â öª�°¥� ö°�°°�¤µÁ¨È��o°¥���3$�Á º̈É°�¤µ°¥¼n {~��oµ¥

�°�£µ¡Â öª®¤»�� ö°��ª�Á�È¤�µ d̄�µ��¡��ÎµÂ®�n��°��

$3�ZLQGRZ��¹É�Á�}��ÎµÂ®�n��°�� OHIW� SDUDWUDFKHDO�QRGH�

�´É�Á°��

รูปที่ 2.��«��|�·�«�Ùh|�i�|�¡|�¢²�·�z�Ö�Ù�&64�#�	-"���-FGU�BUSJVN
� 
"7���"PSUJD�WBMWF
�""���"PSUJD�BSDI
�1"���1VMNPOBSZ�
BSUFSZ
�%"����%FTDFOEJOH�BPSUB
�-"(���-FGU�BESFOBM�HMBOE


���� 5LJKW�ORZHU�SDUDWUDFKHDO�QRGH���µ��ÎµÂ®�n��

�/� ®¤»��¨o°��µ¤Á�È¤�µ¯d�µ¤µ�³¡��´�Á�µ�°�°µ�µ«

Ä�� WUDFKHD� Â¨oª®¤»��µ¤Á�È¤�µ¯d�µ�n°°̧�Á¨È��o°¥�³¡��

�n°¤�ÎÊµÁ®¨º°�� ULJKW� ORZHU� SDUDWUDFKHDO� ��5�� �¹É�°¥¼n�

�oµ�®΅��°�� D]\JRV� YHLQ� �¸É�°��́ªÄ�Â�ª¥µª� Â�n�n°¤�

�ÎÊµÁ®¨º°�Ä��ÎµÂ®�n��´��¨nµª°µ��³Å¤n­µ¤µ¦�¤°�Á®È�

Å�o�µ�� (86�%� Á­¤°Å�Á�ºÉ°��µ�¤¸®¨°�¨¤�°��ªµ�°¥¼n��

¥�Áªo��¦�¸�̧É�n°¤�ÎÊµÁ®¨º°�Ä®�n¤µ���¡o�­nª��¸ÉÁ�}�

®¨°�¨¤°°�¤µÄ®oÁ®È�Å�o

�ªµ¤�¨°�£´¥
�(86�%�Á�}�®�́��µ¦�¸É¤�̧ªµ¤�¨°�£¥́��µ�¦µ¥�µ�

�µ¦«¹�¬µ�¸ÉÁ�¸É¥ª�o°��´��µ¦�Îµ� (86�%� Ä��»�Ç� �o°�n��¸Ê�

¥´�Å¤n¡�¦µ¥�µ�£µª³Â�¦��o°��¸É¦»�Â¦�Ä��¼o�iª¥�´Ê�®¤���

Å¤n¡��µ¦�¨´�Á�oµ¤µ�°�Ã¦�¡¥µ�µ¨� �UHDGPLVVLRQ���

�oª¥­µÁ®�»�µ��µ¦�Îµ� (86�%� ¤¸Á¡¸¥��µ¦«¹�¬µ®�¹É���� �¸É

¡�� VPDOO� SQHXPRWKRUD[� Ä��¼o�iª¥� �� ¦µ¥� �µ�� ��� ¦µ¥�

�¸ÉÅ�o¦´��µ¦�Îµ�(86�%�)1$��¦��ÎµÂ®�n��°�¦°¥Ã¦��¸É°¥¼n

Ä�Á�ºÊ°�°�Ã�¥�¦�� Á�ºÉ°��µ��¼o�iª¥¦µ¥�´��¨nµª¤¸¨´�¬�³

�°��»�¨¤Ã�i�¡°�Ä��ÎµÂ®�n��¸É�Îµ®´���µ¦�oª¥� Ä��{��»�´�

¦µ¥�µ�£µª³Â�¦��o°��µ��µ¦�Îµ�(86��³Á�}��o°¤¼¨�µ�

�µ¦�Îµ� (86� �oª¥�¨o°�­n°��µ�Á�·�°µ®µ¦���·�¸ÉÅ¤nÅ�o¤¸

ª´��»�¦³­��rÁ¡ºÉ°®µ¦³¥³�°�¤³Á¦È��°��¹É�Á�}��¸ÉÂ¡¦n®¨µ¥

¤µ��ªnµ� Â�n°¥nµ�Å¦�È�µ¤� �µ¦Á jµ¦³ª´�£µª³Â�¦��o°�

¥´����o°��ÎµÁ�·��n°Å�Ä�°�µ��Á¤ºÉ°�µ¦�Îµ� (86�%� ¤¸

�µ¦Â¡¦n®¨µ¥¤µ��¹Ê�Â¨³�ª¦�ª��»¤Ã�¥�¼oÁ�¸É¥ª�µ��¸É¤̧

�¦³­��µ¦�r®¦º°Á¦·É¤�o� f��µ�®»n��Îµ¨°���VLPXODWRU��®¦º°

­´�ªr��¨°��n°�� Å¤nÂ�³�ÎµÄ®o f� ��oª¥��Á°�Á�ºÉ°��µ�

�µ¦��́­·�Ä��¸É�·�¡¨µ�°µ��³�ÎµÄ®oÁ�·��¨Á­¥̧�n°�¼o�iª¥Å�o��

��­¦»�
(86�%� Á�}��µ¦�Îµ� WUDQVHVRSKDJHDO� XOWUDVRXQG�

�oª¥�¨o°�� (%86� �¹É�­µ¤µ¦��nª¥Á¡·É¤°´�¦µ�µ¦ª·�·��́¥�

�ªµ¤ÅªÄ��µ¦ª·�·��´¥Â¨³�Îµ®��¦³¥³�°�¤³Á¦È�Ä��°�

Å�oÁ¤ºÉ°�Îµ¦nª¤�´�� (%86� �°��µ��¸Ê¥´�­µ¤µ¦��nª¥Ä�

�µ¦ª·�·��´¥Ã¦�Ä��n°��¦ª�°��¸É¤¸�ÎµÂ®�n�¦°¥Ã¦��·��´�

®¨°�°µ®µ¦Å�o� °¥nµ�Å¦�È�µ¤� (86�%� Á�}�®´���µ¦�¸É
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�o°�°µ«´¥�µ¦ f� �£µ¥Ä�o�µ¦�Îµ�´��¼Â¨�°��¼oÁ�¸É¥ª�µ��

�¹�Â¤o�³Á�}�®´���µ¦�¸É¤¸�ªµ¤�¨°�£´¥�n°��oµ�­¼�Â¨³¥´�

Å¤n¤¸¦µ¥�µ��µ¦Á�·�£µª³Â�¦��o°��¸É¦»�Â¦��µ�� (86�%�

¤µ�n°��

Á°�­µ¦°oµ�°·�
��� 6LOYHVWUL�*$��*RQ]DOH]�$9��-DQW]�0$��et al��0HWKRGV�

IRU�VWDJLQJ�QRQ�VPDOO�FHOO� OXQJ�FDQFHU��GLDJQRVLV�DQG�

PDQDJHPHQW�RI�OXQJ�FDQFHU���UG�HG��$PHULFDQ�&ROOHJH�

RI� &KHVW� 3K\VLFLDQV� HYLGHQFH�EDVHG� FOLQLFDO� SUDFWLFH�

JXLGHOLQHV��&KHVW�������������6XSSO��H���6�H���6�

��� *RPH]�0��6LOYHVWUL�*$��(QGREURQFKLDO�XOWUDVRXQG�IRU�WKH�

GLDJQRVLV�DQG�VWDJLQJ�RI�OXQJ�FDQFHU��3URF�$P�7KRUDF�

6RF���������������

���� $VDQR�)��$RH�0��2KVDNL�<��et al��&RPSOLFDWLRQV�

DVVRFLDWHG� ZLWK� HQGREURQFKLDO� XOWUDVRXQG�JXLGHG�

WUDQVEURQFKLDO�QHHGOH�DVSLUDWLRQ��D�QDWLRQZLGH�VXUYH\�

E\��WKH�-DSDQ�6RFLHW\�IRU�5HVSLUDWRU\�(QGRVFRS\��

5HVSLU�5HV�������������

��� YRQ�%DUWKHOG�0%��$QQHPD�-7��(QGRVRQRJUDSK\�UHODWHG��

PRUWDOLW\�DQG�PRUELGLW\�IRU�SXOPRQDU\�LQGLFDWLRQV��D�

QDWLRQZLGH�VXUYH\�LQ�WKH�1HWKHUODQGV��*DVWURLQWHVW�

(QGRVF������������������

���� *XSWD� .��0DOOHU\� 6�� 6PDOO�FDOLEHU� HQGREURQFKLDO�

XOWUDVRQLF�YLGHRVFRSH��VXFFHVVIXO�WUDQVHVRSKDJHDO�

DQG� WUDQVJDVWULF� )1$� DIWHU� IDLOHG� SDVVDJH� RI� D�

VWDQGDUG�XOWUDVRQLF�HQGRVFRSH��*DVWURLQWHVW�(QGRVF�

���������������

���� +ZDQJER�%��/HH�+6��/HH�*.��et al��7UDQVRHVRSKDJHDO�

QHHGOH�DVSLUDWLRQ�XVLQJ�D�FRQYH[�SUREH�XOWUDVRQLF�

EURQFKRVFRSH��5HVSLURORJ\����������������

���� /DUVHQ�66��9LOPDQQ�3��.UDVQLN�0� et al��(QGRVFRSLF�

XOWUDVRXQG� JXLGHG� ELRSV\� SHUIRUPHG� URXWLQHO\� LQ�

OXQJ� FDQFHU� VWDJLQJ� VSDUHV� IXWLOH� WKRUDFRWRPLHV��

SUHOLPLQDU\�UHVXOWV�IURP�D�UDQGRPLVHG�FOLQLFDO�WULDO��

/XQJ�FDQFHU�����������������

���� 0DGDQ�� 0LWWDO� 6�� 0RKDQ� $�� et al�� (%86�7%1$�

YHUVXV� (86�� %�)1$� IRU� QHHGOH� DVSLUDWLRQ� RI�

PHGLDVWLQDO�OHVLRQV�7($0���D�UDQGRPL]HG�FRQWUROOHG�

WULDO7($0���WUDFKHDO�YHUVXV�HVRSKDJHDO�DSSURDFK�IRU�

DVSLUDWLRQ�RI�PHGLDVWLQDO�OHVLRQV��1HZ�GHYHORSPHQWV�

LQ� LQWHUYHQWLRQDO� SXOPRQDU\� PHGLFLQH�� $PHULFDQ�

7KRUDFLF�6RFLHW\�,QWHUQDWLRQDO�&RQIHUHQFH�$EVWUDFWV��

$PHULFDQ�7KRUDFLF�6RFLHW\��������S��$�����$�

���� 2NL� 0�� 6DND� +�� $QGR�0�� et al�� 7UDQVEURQFKLDO�

YV� WUDQVHVRSKDJHDO� QHHGOH� DVSLUDWLRQ� XVLQJ� DQ�

XOWUDVRXQG� EURQFKRVFRSH� IRU� WKH� GLDJQRVLV� RI�

PHGLDVWLQDO� OHVLRQV�� D� UDQGRPL]HG� VWXG\�� &KHVW�

������������������

����+ZDQJER�%��/HH�*.��/HH�+6� et al��7UDQVEURQFKLDO�

DQG� WUDQVHVRSKDJHDO� ŞQH�QHHGOH� DVSLUDWLRQ� XVLQJ�

DQ�XOWUDVRXQG�EURQFKRVFRSH�LQ�PHGLDVWLQDO�VWDJLQJ�

RI� SRWHQWLDOO\� RSHUDEOH� OXQJ� FDQFHU�� &KHVW� ������

������������

����+HUWK�)-��.UDVQLN�0��.DKQ�1��(EHUKDUGW�5��(UQVW�

$��&RPELQHG�HQGRVFRSLF�HQGREURQFKLDO�XOWUDVRXQG�

JXLGHG�ŞQH�QHHGOH�DVSLUDWLRQ�RI�PHGLDVWLQDO�O\PSK�

QRGHV�WKURXJK�D�VLQJOH�EURQFKRVFRSH�LQ�����SDWLHQWV�

ZLWK�VXVSHFWHG�OXQJ�FDQFHU��&KHVW�����������������

����2NL�0��6DND�+��$QGR�0��.LWDJDZD�&��.RJXUH�<��

6HNL�<��(QGRVFRSLF�XOWUDVRXQG�JXLGHG�ŞQH�QHHGOH�

DVSLUDWLRQ� DQG� HQGREURQFKLDO� XOWUDVRXQG�JXLGHG�

WUDQVEURQFKLDO� QHHGOH� DVSLUDWLRQ�� DUH� WZR� EHWWHU�

WKDQ�RQH� LQ�PHGLDVWLQDO� VWDJLQJ�RI� QRQ�VPDOO� FHOO�

OXQJ� FDQFHU"� -� 7KRUDF� &DUGLRYDVF� 6XUJ� ������

������������

����6]OXERZVNL�$��=LHOLQVNL�0��6RMD�-� et al��$FFXUDWH�

DQG� VDIH� PHGLDVWLQDO� UHVWDJLQJ� E\� FRPELQHG�

HQGREURQFKLDO� DQG� HQGRVFRSLF� XOWUDVRXQG�JXLGHG�

QHHGOH� DVSLUDWLRQ� SHUIRUPHG�E\� VLQJOH� XOWUDVRXQG�

EURQFKRVFRSH�� (XU� -� &DUGLRWKRUDF� 6XUJ� ������

���������
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���� /HH� .-�� 6XK� *<�� &KXQJ�03�� et al�� &RPELQHG�

HQGREURQFKLDO�DQG�WUDQVHVRSKDJHDO�DSSURDFK�RI�DQ�

XOWUDVRXQG�EURQFKRVFRSH�IRU�PHGLDVWLQDO�VWDJLQJ�RI�

OXQJ�FDQFHU��3OR6�RQH���������H������

����'HWWHUEHFN�)&��-DQW]�0$��:DOODFH�0��9DQVWHHQNLVWH�

-�� 6LOYHVWUL� *$�� ,QYDVLYH� PHGLDVWLQDO� VWDJLQJ�

RI� OXQJ� FDQFHU�� $&&3� HYLGHQFH�EDVHG� FOLQLFDO�

SUDFWLFH�JXLGHOLQHV���QG�HGLWLRQ���&KHVW�����������

���6XSSO�����V���V�

���� 'KRRULD� 6�� $JJDUZDO� $1�� *XSWD� '�� %HKHUD� '��

$JDUZDO� 5�� 8WLOLW\� DQG� VDIHW\� RI� HQGRVFRSLF�

XOWUDVRXQG� ZLWK� EURQFKRVFRSH�JXLGHG� ŞQH�QHHGOH�

DVSLUDWLRQ� LQ� PHGLDVWLQDO� O\PSK� QRGH� VDPSOLQJ��

V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��5HVSLU�&DUH�

�����������������

����:DQJ�+�� )HQJ�)�� =KDQJ�;�� >$GUHQDO�PHWDVWDVLV�

LQ�SULPDU\�OXQJ�FDQFHU@��&KLQ�-�7XEHUF�5HVSLU�'LV�

���������������

����&URPEDJ�/��6]OXERZVNL�$��6WLJW�-$� et al��(86�%�

)1$�YV�FRQYHQWLRQDO�(86�)1$�IRU�OHIW�DGUHQDO�JODQG�

DQDO\VLV�LQ�OXQJ�FDQFHU�SDWLHQWV��/XQJ�FDQFHU�������

����������

����&URPEDJ�/0��$QQHPD�-7��/HIW�DGUHQDO�JODQG�DQDO\VLV�

LQ� OXQJ� FDQFHU� SDWLHQWV� XVLQJ� WKH� HQGREURQFKLDO�

XOWUDVRXQG� VFRSH�� $� )HDVLELOLW\� 7ULDO�� 5HVSLUDWLRQ�

����������������

����9LOPDQQ�3��&OHPHQWVHQ�3)��&ROHOOD�6� et al��&RPELQHG�

HQGREURQFKLDO� DQG� HVRSKDJHDO� HQGRVRQRJUDSK\�

IRU� WKH� GLDJQRVLV� DQG� VWDJLQJ� RI� OXQJ� FDQFHU��

(XURSHDQ� 6RFLHW\� RI� *DVWURLQWHVWLQDO� (QGRVFRS\�

�(6*(��*XLGHOLQH��LQ�FRRSHUDWLRQ�ZLWK�WKH�(XURSHDQ�

5HVSLUDWRU\�6RFLHW\��(56��DQG�WKH�(XURSHDQ�6RFLHW\�

RI� 7KRUDFLF� 6XUJHRQV� �(676��� (QGRVFRS\� ������

������F��

����6WHLQIRUW�'3��)DUPHU�0:��,UYLQJ�/%��-HQQLQJV�%5��

3XOPRQRORJLVW�SHUIRUPHG� SHU�HVRSKDJHDO� QHHGOH�

DVSLUDWLRQ� RI� SDUHQFK\PDO� OXQJ� OHVLRQV� XVLQJ� DQ�

(%86�EURQFKRVFRSH��GLDJQRVWLF�XWLOLW\�DQG�VDIHW\��

-�%URQFKRORJ\�,QWHUY�SXOPRQRO�����������������

���&KULVWLDQVHQ� ,6�� .XLMYHQKRYHQ� -&�� %RGWJHU� 8��et 

al�� (QGRVFRSLF� XOWUDVRXQG� ZLWK� EURQFKRVFRSH�

JXLGHG�ŞQH�QHHGOH�DVSLUDWLRQ� IRU� WKH�GLDJQRVLV�RI�

SDUDHVRSKDJHDOO\�ORFDWHG�OXQJ�OHVLRQV��5HVSLUDWLRQ�

����������������

����'KRRULD�6��0HKWD�50��0DGDQ�.��et al��$�PXOWLFHQWHU�

VWXG\� RQ� WKH� XWLOLW\� RI� (%86�7%1$� DQG� (86�%�

)1$�LQ�WKH�GLDJQRVLV�RI�PHGLDVWLQDO� O\PSKRPD��-�

%URQFKRORJ\�,QWHUY�3XOPRQRO������������������

����)DOO\�0��1HVVDU�5��%HKUHQGW�1��&OHPHQWVHQ�3)��

(QGRVFRSLF� XOWUDVRXQG�JXLGHG� OLYHU� ELRSV\� LQ� WKH�

KDQGV�RI�D�FKHVW�SK\VLFLDQ��5HVSLUDWLRQ���������������

����&KULVWLDQVHQ�,6��%RGWJHU�8��1DXU�70+��et al��(86�

%�)1$�IRU�GLDJQRVLQJ�OLYHU�DQG�FHOLDF�PHWDVWDVHV�LQ�

OXQJ�FDQFHU�SDWLHQWV��5HVSLUDWLRQ�����������������

����2NL� 0�� 6DND� +�� ,FKLKDUD� 6�� 0RU L WDQL � 6��

7UDQVHVRSKDJHDO�EURQFKRVFRSLF�XOWUDVRXQG�JXLGHG�

ŞQH�QHHGOH�DVSLUDWLRQ�IRU�PHWDVWDWLF�YHUWHEUDO�ERG\�

OHVLRQ��-�%URQFKRORJ\�,QWHUY�3XOPRQRO����������������

����*QDVV�0��6]OXERZVNL�$��6RMD�-��et al.�&RPSDULVRQ�

RI� FRQYHQWLRQDO� DQG� XOWUDVRXQG�JXLGHG� QHHGOH�

ELRSV\�WHFKQLTXHV�LQ�WKH�GLDJQRVLV�RI�VDUFRLGRVLV��

D� UDQGRPL]HG� WULDO�� 3RO� $UFK�0HG�:HZQ� ������

����������

����.RFRQ� 3�� 6]OXERZVNL� $�� .X]G]DO� -�� et al��

(QGRVRQRJUDSK\� JXLGHG� ŞQH� QHHGOH� DVSLUDWLRQ� LQ�

WKH�GLDJQRVLV�RI�VDUFRLGRVLV��D�UDQGRPL]HG�VWXG\��

3RO�$UFK�,QWHUQ�0HG������������������
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����2NL�0��6DND�+��.LWDJDZD�&� et al��7UDQVHVRSKDJHDO�

EURQFKRVFRSLF� XOWUDVRXQG�JXLGHG� ŞQH� QHHGOH�

DVSLUDWLRQ�IRU�GLDJQRVLV�RI�VDUFRLGRVLV��5HVSLUDWLRQ�

����������������

����3DWLO� 61�� /HYLQ� '/�� 'LVWULEXWLRQ� RI� WKRUDFLF�

O\PSKDGHQRSDWK\� LQ� VDUFRLGRVLV� XVLQJ� FRPSXWHG�

WRPRJUDSK\��-�7KRUDF�,PDJLQJ����������������

����0HGIRUG� $5�� $JUDZDO� 6�� 6LQJOH� EURQFKRVFRSH�

FRPELQHG� HQGRVFRSLF�HQGREURQFKLDO� XOWUDVRXQG�

JXLGHG� ŞQH�QHHGOH� DVSLUDWLRQ� IRU� WXEHUFXORXV�

PHGLDVWLQDO�QRGHV��&KHVW����������������

����(UQVW�$��+HUWK�)-��HGLWRUV�3ULQFLSOHV�DQG�SUDFWLFH�

RI�LQWHUYHQWLRQDO�SXOPRQRORJ\��1HZ�<RUN��6SULQJHU�

9HUODJ��������S�����

����.RQJH�/��9LOPDQQ�3��&OHPHQWVHQ�3��$QQHPD�-7��

5LQJVWHG� &�� 5HOLDEOH� DQG� YDOLG� DVVHVVPHQW� RI�

FRPSHWHQFH� LQ� HQGRVFRSLF� XOWUDVRQRJUDSK\� DQG�

ŞQH�QHHGOH�DVSLUDWLRQ�IRU�PHGLDVWLQDO�VWDJLQJ�RI�QRQ�

VPDOO�FHOO�OXQJ�FDQFHU��(QGRVFRS\�����������������

����%XJDOKR� $�� GH� 6DQWLV�0�� 6OXERZVNL� $�� 5R]PDQ�

$�� (EHUKDUGW� 5�� 7UDQV�HVRSKDJHDO� HQGREURQFKLDO�

XOWUDVRXQG�JXLGHG� QHHGOH� DVSLUDWLRQ� �(86�%�1$���

$�URDG�PDS�IRU�WKH�FKHVW�SK\VLFLDQ��3XOPRQRORJ\�

���������������

����<RXVHI�5��6KZHLKDW�66��(86�%�IRU�WKH�LQWHUYHQWLRQDO�

SXOPRQRORJLVW� XVLQJ� WKH� (%86� VFRSH� LQ� WKH�

HVRSKDJXV� ������ $YDLODEOH� IURP�� KWWSV���ZZZ�

LQWHFKRSHQ�FRP�RQO LQH�� ŞUVW �HXV�E�IRU� WKH�

LQWHUYHQWLRQDO�SXOPRQRORJLVW�XVLQJ�WKH�HEXV�VFRSH�

LQ�WKH�HVRSKDJXV�

����3RONRZVNL� 0�� /DUJKL� $�� :H\QDQG� %� et al��

/HDUQLQJ�� � WHFKQLTXHV�� DQG� FRPSOLFDWLRQV� RI�

HQGRVFRSLF� XOWUDVRXQG� �(86��JXLGHG� VDPSOLQJ�

LQ� JDVWURHQWHURORJ\�� (XURSHDQ� 6RFLHW\� RI�

*DVWURLQWHVWLQDO� (QGRVFRS\� �(6*(�� WHFKQLFDO�

JXLGHOLQH��(QGRVFRS\������������������

�


