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6WXGHQW� )RUPXOD 6$(� DGDODK� VXDWX� NRPSHWLVL� PRELO� IRUPXOD� WLQJNDW�
LQWHUQDVLRQDO� NHODV�PDKDVLVZD� 6DODK� VDWX� SHUDWXUDQ� GDODP� NRPSHWLVL� LQL� DGDODK�
SDGD�DLU� LQWDNH� KDUXV�GLOHQJNDSL�GHQJDQ�UHVWULFWRU \DQJ� WHUOHWDN�VHWHODK� WKURWWOH�
ERG\ GHQJDQ�GLDPHWHU�PDNVLPDO����PP� 'HQJDQ�DGDQ\D�UHVWULFWRU SDGD�DLU�LQWDNH�
WHUVHEXW�PHQ\HEDENDQ� GD\D� GDQ� WRUVL� \DQJ� GLKDVLONDQ� ROHK�PHVLQ�PHQXUXQ� GDUL�
VSHVLILNDVL�DVOL�PHVLQ��8QWXN�PHQLQJNDWNDQ�SHUIRUPD�PHVLQ��VDODK�VDWX�RSVL�\DQJ�
GDSDW�GLWHUDSNDQ�DGDODK�PRGLILNDVL�UDGLXV�GDQ�GLDPHWHU EHOOPRXWK GDQ�PRGLILNDVL�
SDQMDQJ�UHVWULFWRU EHUEHQWXN�YHQWXUL SDGD�DLU�LQWDNH�V\VWHP�

3HQXOLV�PHODNXNDQ� DQDOLVLV� SHQJDUXK� UDGLXV� GDQ� GLDPHWHU� EHOOPRXWK� GDQ�
SDQMDQJ�GLYHUJHQ�UHVWULFWRU�YHQWXUL SDGD�DLU� LQWDNH WHUKDGDS�GD\D�GDQ� WRUVL�\DQJ�
GLKDVLONDQ�ROHK�PHVLQ�.70�����6;�)�PRELO�%LPDVDNWL�8*0�JHQHUDVL�NH����%0�
���� 3HQXOLV� PHPEXDW� �� EXDK� YDULDVL� GHVDLQ� EHOOPRXWK� GDQ� UHVWULFWRU� YHQWXUL
NHPXGLDQ� GLVLPXODVLNDQ� PHQJJXQDNDQ� VRIWZDUH 5LFDUGR� :DYH� ������� XQWXN�
PHQJHWDKXL�QLODL�GD\D�GDQ�WRUVL�\DQJ�GLKDVLONDQ�PHVLQ��6HODLQ�LWX��VRIWZDUH�$QV\V�
)OXHQW������GLJXQDNDQ�XQWXN�PHQJDQDOLVLV�SUHVVXUH�ORVV GDQ�\DQJ�WHUMDGL�GL�GDODP�
UHVWULFWRU YHQWXUL GDUL���EXDK�VDPSHO�GHVDLQ�\DQJ�GLDPELO�

'DUL� SHQHOLWLDQ� LQL�� GLNHWDKXL� EDKZD� VHPDNLQ� EHVDU� UDGLXV EHOOPRXWK�GDQ�
VHPDNLQ�SDQMDQJ�GLYHUJHQ�GDUL�UHVWULFWRU�YHQWXUL��PDND�QLODL�GD\D�GDQ�WRUVL�\DQJ�
GLKDVLONDQ�VHPDNLQ�EHVDU��VHUWD�QLODL�SUHVVXUH�ORVV GL�GDODP�UHVWULFWRU�VHPDNLQ�NHFLO�
9DULDVL�GHVDLQ�WHUEDLN�GDODP�SHQHOLWLDQ�LQL�DGDODK�GHVDLQ�EHOOPRXWK GHQJDQ�UDGLXV�
���PP�GDQ�SDQMDQJ�GLYHUJHQ� UHVWULFWRU�YHQWXUL ���PP�\DQJ�PHQJKDVLONDQ�QLODL�
SXQFDN�GD\D�������KS�SDGD����� USP�GDQ�QLODL�SXQFDN�WRUVL�������1P�SDGD�����
USP��VHUWD�PHQJKDVLONDQ�SUHVVXUH�ORVV �����3D GL�GDODP�UHVWULFWRU�
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6WXGHQW� )RUPXOD� 6$(� LV� DQ� LQWHUQDWLRQDO� IRUPXOD� FDU� FRPSHWLWLRQ� IRU�
EDFKHORU�VWXGHQW��2QH�RI�WKH�UXOH�LQ�WKLV�FRPSHWLWLRQ�LV�DW�WKH�DLU�LQWDNH�PXVW�KDYH�D�
UHVWULFWRU�ORFDWHG�DIWHU�WKH�WKURWWOH�ERG\�DQG�KDV����PP�PD[LPXP�GLDPHWHU��7KH�
UHVWULFWRU�DW� WKH�DLU� LQWDNH�FDXVHV�SRZHU�DQG�WRUTXH�SURGXFHG�E\�HQJLQH�GHFUHDVH�
XQGHU� WKH� HQJLQH� VSHFLILFDWLRQ�� 7R� LQFUHDVH� WKH� HQJLQH� SHUIRUPDQFH��PRGLI\� WKH�
UDGLXV�DQG�GLDPHWHU�RI�EHOOPRXWK�DQG�PRGLI\� WKH� OHQJWK�RI� UHVWULFWRU�YHQWXUL�DUH�
VRPH�RI�RSWLRQ�

7KH�DXWKRU�DQDO\]H�WKH�HIIHFW�RI�UDGLXV�DQG�GLDPHWHU�RI�EHOOPRXWK�DQG�WKH�
GLYHUJHQW�OHQJWK� RI�UHVWULFWRU�YHQWXUL�DW�WKH�DLU�LQWDNH�WR�SRZHU�DQG�WRUTXH�SURGXFHG�
E\�HQJLQH�.70�����6;�)�%LPDVDNWL�8*0��WK JHQHUDWLRQ¶V�FDU��%0�����7KH�DXWKRU�
PDGH���GHVLJQ�YDULDWLRQ�RI�EHOOPRXWK�DQG�UHVWULFWRU�DQG�WKHQ�VLPXODWHG�E\�5LFDUGR�
:DYH� ������� VRIWZDUH� WR� FDOFXODWH� WKH� YDOXH� RI� SRZHU� DQG� WRUTXH� SURGXFHG� E\�
HQJLQH���$OVR��VRIWZDUH�$QV\V�)OXHQW������ZDV�XVHG�WR�DQDO\]H�SUHVVXUH�ORVV�LQ�WKH�
UHVWULFWRU�IURP�WKH���VDPSOH�GHVLJQ�VHOHFWHG�

7KH�UHVXOW�LV��PRUH�JUHDW�WKH�UDGLXV�RI�EHOOPRXWK�DQG�PRUH�ORQJ�WKH�GLYHUJHQW�
OHQJWK�RI�UHVWULFWRU�YHQWXUL�SURGXFHG�KLJKHU�YDOXH�RI�SRZHU�DQG�WRUTXH�SURGXFHG�E\�
HQJLQH��DOVR�KDV�WKH�VPDOOHVW�YDOXH�RI�SUHVVXUH�ORVV�LQ�WKH�UHVWULFWRU��7K�EHVW�GHVLJQ�
YDULDWLRQ� LQ� WKLV� UHVHDUFK� LV� EHOOPRXWK� GHVLJQ�ZLWK� ���PP� UDGLXV� DQG� UHVWULFWRU�
YHQWXUL�GHVLJQ�ZLWK����GLYHUJHQW�OHQJWK�WKDW�SURGXFHG�SHDN�SRZHU ������KS�DW������
USP�DQG�SHDN�WRUTXH�������1P�DW������USP��DOVR�SURGXFHG�SUHVVXUH�ORVV������3D�
LQ�WKH�UHVWULFWRU�
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