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.HWHUEDWDVDQ� XNXUDQ� EDMD� WXODQJDQ� KDVLO� LQGXVWUL� PHQJDNLEDWNDQ� KDUXV�

GLDGDNDQ�SHQ\DPEXQJDQ�SDGD�WXODQJDQ�XQWXN�NRQVWUXNVL�GHQJDQ�EHQWDQJ�SDQMDQJ��

SDQMDQJ�WXODQJDQ�EDMD�KDVLO�LQGXVWUL�GL�SDVDUDQ�GL�EDWDVL�KDQ\D����P�XQWXN�WXODQJDQ�

EDMD� EHUGLDPHWHU� NHFLO� GDQ� �� P� XQWXN� EDMD� GHQJDQ� GLDPHWHU� EHVDU�� &DUD�

PHQ\DPEXQJ� WXODQJDQ� EDMD� GDSDW� GLODNXNDQ� GHQJDQ� FDUD� SHQJHODVDQ� DWDX�

SHQJJXQDDQ� DODW� VDPEXQJ� PHNDQLV� \DQJ� VHULQJ� GLJXQDNDQ� DGDODK� VDPEXQJDQ�

OHZDWDQ� NDUHQD� OHELK� HNRQRPLV��� 7XMXDQ� SHQHOLWLDQ� LQL� DGDODK� XQWXN�PHQJHWDKXL�

SHQJDUXK�NDLW�WHUKDGDS�NXDW�OHQWXU�EDORN�GDQ�SHQJDUXK�YDULDVL�WXODQJDQ�SRORV�GDQ�

WXODQJDQ�XOLU�WHUKDGDS�NXDW�OHQWXU�EDORN��3DGD�SHQHOLWLDQ�LQL�GLODNXNDQ�YDULDVL�NDLW�

SDGD�XMXQJ�VDPEXQJDQ�WXODQJDQ�XWDPD�DWDX�PHPDQMDQJ�SDGD�EDORN�GHQJDQ�PXWX�

EHWRQ����0SD�PHQJJXQDNDQ�EDORN�GHQJDQ�XNXUDQ����[����[����FP�GDQ�WHUGDSDW���

YDULDVL�NDLW�\DLWX���������GDQ��������7XODQJDQ�XWDPD�\DQJ�GLJXQDNDQ�DGDODK�EDMD�

WXODQJDQ�SRORV�GDQ�XOLU�GHQJDQ�GLDPHWHU����PP�GDQ�VHQJNDQJ�EDMD�SRORV�GLDPHWHU�

��PP��8QWXN�PHQJHWDKXL�NXDW�OHQWXU�EDORN�SHQJXMLDQ�\DQJ�GLODNXNDQ�PHQJJXQDNDQ�

DODW�8QLYHUVDO� 7HVWLQJ�0DFKLQH� �870��GHQJDQ�PHWRGH� EHEDQ� WHUSXVDW� GLWHQJDK�

EHQWDQJ�EDORN�GDQ�GLGDSDWNDQ�EHEDQ�PDNVLPXP�VHGDQJNDQ�XQWXN�PHQJHWDKXL�NXDW�

WHNDQ� EHWRQ� DWDX� PXWX� EHWRQ� PHQJJXQDNDQ� DODW�&RPSUHVVLRQ� 7HVWLQJ� 0DFKLQH�

�&70���'DUL�SHQJXMLDQ�\DQJ�WHODK�GLODNXNDQ�GDSDW�GLKLWXQJ�QLODL�NXDW�OHQWXU�EDORN�

GHQJDQ� DFXDQ� 61,������������+DVLO� GDUL� SHQHOLWLDQ� \DQJ� GLODNXNDQ� GLGDSDWNDQ�

KDVLO�NXDW�OHQWXU�SDGD�EDMD�WXODQJDQ�SRORV�GHQJDQ�VXGXW����DWDX�WDQSD�NDLW�VHEHVDU�

����� 03D�� EDMD� WXODQJDQ� SRORV� GHQJDQ� VXGXW� ���� VHEHVDU� ������ 03D� GDQ� EDMD�

WXODQJDQ�SRORV�GHQJDQ�VXGXW������VHEHVDU�������03D��6HGDQJNDQ�KDVLO�NXDW�OHQWXU�

SDGD�EDMD�WXODQJDQ�XOLU�GHQJDQ�VXGXW����DWDX�WDQSD�NDLW�VHEHVDU�������03D��EDMD�

WXODQJDQ�XOLU�GHQJDQ�VXGXW�����VHEHVDU�������03D�GDQ�EDMD�WXODQJDQ�XOLU�GHQJDQ�

VXGXW������VHEHVDU�������03D�'DUL�KDVLO�WHUVHEXW�GLGDSDWNDQ�VHPDNLQ�EHVDU�VXGXW�

NDLW�VHPDNLQ�EHVDU�MXJD�NXDW�OHQWXU�EDORN�GDQ�GLGDSDWNDQ�WXODQJDQ�XOLU�OHELK�EHVDU�

NXDW�OHQWXUQ\D�GLEDQGLQJNDQ�WXODQJDQ�SRORV��

.DWD�NXQFL���7XODQJDQ�3RORV��7XODQJDQ�8OLU��.DLW��0XWX�%HWRQ��.XDW�/HQWXU�

%DORN�%HWRQ�%HUWXODQJ�



[YL�

$%675$&7

/LPLWHG� VL]H� RI� LQGXVWULDO� VWHHO� UHLQIRUFHPHQW� UHVXOWV� LQ� WKH� QHHG� WR� EH�

DWWDFKHG�WR�WKH�UHLQIRUFHPHQW�IRU�ORQJ�VSDQ�FRQVWUXFWLRQ��7KH�OHQJWK�RI�LQGXVWULDO�

VWHHO�UHLQIRUFHPHQW�RQ�WKH�PDUNHW�LV�OLPLWHG�WR�RQO\����P�IRU�VPDOO�GLDPHWHU�VWHHO�

UHLQIRUFHPHQW�DQG���P�IRU�ODUJH�GLDPHWHU�VWHHO��+RZ�WR�MRLQ�VWHHO�UHLQIRUFHPHQW�FDQ�

EH�GRQH�E\�PHDQV�RI�ZHOGLQJ�RU�WKH�XVH�RI�PHFKDQLFDO�FRQQHFWLRQ�WRROV�ZKLFK�DUH�

RIWHQ�XVHG�LV�D�FURVV�FRQQHFWLRQ�EHFDXVH�LW�LV�PRUH�HFRQRPLFDO��7KH�SXUSRVH�RI�WKLV�

VWXG\�ZDV�WR�GHWHUPLQH�WKH�HIIHFW�RI�KRRNV�RQ�EHDP�IOH[XUDO�VWUHQJWK�DQG�WKH�HIIHFW�

RI�YDULDWLRQV�RI�SODLQ�DQG�WKUHDGHG�UHLQIRUFHPHQW�RQ�EHDP�IOH[XUDO�VWUHQJWK��,Q�WKLV�

VWXG\�� D� YDULDWLRQ� RI� KRRNV� DW� WKH� HQGV� RI� WKH� PDLQ� UHLQIRUFHPHQW� MRLQWV� RU�

OHQJWKZLVH�RQ�D�EHDP�ZLWK�D�FRQFUHWH�TXDOLW\�RI����03D�XVHV�D�EHDP�ZLWK�D�VL]H�RI�

���[����[����FP�DQG�WKHUH�DUH���YDULDWLRQV�RI�WKH�KRRN��QDPHO\������������DQG�����

����7KH�PDLQ�UHLQIRUFHPHQW�XVHG�LV�SODLQ�DQG�WKUHDGHG�VWHHO�UHLQIRUFHPHQW�ZLWK�D�

GLDPHWHU� RI� ���PP�DQG� SODLQ� VWHHO� VWLUUXS� ��PP� LQ� GLDPHWHU�� 7R� GHWHUPLQH� WKH�

IOH[XUDO� VWUHQJWK�RI� WKH�EHDP� WHVWV�ZHUH�FDUULHG�RXW�XVLQJ� WKH�8QLYHUVDO�7HVWLQJ�

0DFKLQH��870��ZLWK�D�FHQWHUHG�ORDG�PHWKRG�LQ�WKH�PLGGOH�RI�WKH�EHDP�VSDQ�DQG�

WKH�PD[LPXP�ORDG�ZDV�REWDLQHG��ZKLOH� WR�GHWHUPLQH�WKH�FRPSUHVVLYH�VWUHQJWK�RI�

FRQFUHWH�RU�FRQFUHWH�TXDOLW\�XVLQJ�D�&RPSUHVVLRQ�7HVWLQJ�0DFKLQH��&70���)URP�

WKH�WHVWV�WKDW�KDYH�EHHQ�GRQH��LW�FDQ�EH�FDOFXODWHG�WKH�IOH[XUDO�VWUHQJWK�YDOXH�RI�WKH�

EHDP�ZLWK�UHIHUHQFH�WR�61,������������5HVXOWV�RI�WKH�UHVHDUFK�7KH�UHVXOWV�RI�WKH�

UHVHDUFK�FRQGXFWHG�VKRZHG�WKDW�WKH�EHQGLQJ�VWUHQJWK�RI�SODLQ�UHLQIRUFLQJ�VWHHO�ZLWK�

DQ�DQJOH�RI��� ��RU�ZLWKRXW�KRRNV�ZDV������03D��SODLQ� UHLQIRUFLQJ�VWHHO�ZLWK�DQ�

DQJOH�RI������ZDV�������03D�DQG�SODLQ�UHLQIRUFLQJ�VWHHO�ZLWK�DQ�DQJOH�RI�������RI�

������03D��:KLOH�WKH�UHVXOWV�RI�WKH�IOH[XUDO�VWUHQJWK�RQ�WKUHDGHG�UHLQIRUFLQJ�VWHHO�

ZLWK�DQ�DQJOH�RI�����RU�ZLWKRXW�KRRNV�LV�������03D��WKUHDGHG�UHLQIRUFLQJ�VWHHO�ZLWK�

DQ�DQJOH�RI������LV�������03D�DQG�WKUHDGHG�UHLQIRUFLQJ�VWHHO�ZLWK�DQ�DQJOH�RI�����

��LV�������03D��7KH�JUHDWHU�WKH�KRRN�DQJOH��WKH�JUHDWHU�WKH�IOH[XUDO�VWUHQJWK�RI�WKH�

EHDP�DQG�WKH�WKUHDGHG�UHLQIRUFHPHQW�LV�JUHDWHU�WKDQ�WKDW�RI�SODLQ�UHLQIRUFHPHQW�

.H\ZRUGV��3ODLQ�5HLQIRUFHPHQW��7KUHDG�5HLQIRUFHPHQW��+RRNV��&RQFUHWH�

4XDOLW\��)OH[XUDO�6WUHQJWK�RI�5HLQIRUFHG�&RQFUHWH�%HDPV


