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3HQJJXQDDQ�DOLUDQ�GXD�IDVH�SDGD�EHUEDJDL�SURVHV�NHWHNQLNDQ�GL�LQGXVWUL VXGDK�
VHPDNLQ� EHUNHPEDQJ�� 3HQHOLWLDQ� WHUKDGDS� DOLUDQ� GXD� IDVH� WHUXWDPD� SDGD� VDOXUDQ�
PLQL�GDQ�PLNUR�VHPDNLQ�GLEXWXKNDQ�VHLULQJ�SHQJJXQDDQ\D�\DQJ�VHPDNLQ�PHOXDV��
3HQ\HOLGLNDQ�OHELK�ODQMXW GLSHUOXNDQ� WHUNDLW�EHUEDJDL�YDULDVL�\DQJ�PHPSHQJDUXKL�
NDUDNWHULVWLN�SROD�DOLUDQ�GXD�IDVH��

3DGD� SHQHOLWLDQ� LQL GLJXQDNDQ� PLQLFKDQQHO UHFWDQJXODU GHQJDQ� GLDPHWHU�
KLGUROLV�����PP��)OXLGD�\DQJ�GLJXQDNDQ�DGDODK�DLU�GDQ�XGDUD��3HQHOLWLDQ�EHUWXMXDQ�
XQWXN PHQJREVHUYDVL NDUDNWHULVWLN� SROD� DOLUDQ�� SHWD� SROD� DOLUDQ�� GDQ� SHQXUXQDQ�
WHNDQDQ�SDGD�QLODL�-* GDQ�-/ \DQJ�EHUYDULDVL��)OXLGD�FDLU�EHUXSD�DLU�DNDQ�GLDOLUNDQ�
GDUL� UHVHUYRLU PHQXMX� EHMDQD� WHNDQ�PHQJJXQDNDQ� SRPSD� GDQ� GLDOLUNDQ�PHQXMX�
VHNVL�XML�GHQJDQ�PHPIXQJVLNDQ�EHMDQD�WHNDQ�VHEDJDL�SRPSD�SQHXPDWLN��)OXLGD�JDV�
EHUXSD� XGDUD� DNDQ� GLDOLUNDQ� PHQJJXQDNDQ� NRPSUHVRU�� +LJK� VSHHG� FDPHUD
GLJXQDNDQ� XQWXN� PHQGDSDWNDQ� GDWD� YLVXDOLVDVL� SROD� DOLUDQ� \DQJ� WHUEHQWXN��
6HGDQJNDQ� XQWXN� GDWD� SHQXUXQDQ� WHNDQDQ� GLGDSDWNDQ� GHQJDQ� PHQJJXQDNDQ�
SUHVVXUH�WUDQVGXFHU GDQ�$'&��$QDORJ�WR�'LJLWDO�&RQYHUWHU�� 3HQHOLWLDQ�GLODNXNDQ�
GHQJDQ�PHPYDULDVLNDQ�NHFHSDWDQ VXSHUILVLDO�JDV�GDQ�NHFHSDWDQ�VXSHUILVLDO�FDLUDQ�
GHQJDQ�UHQWDQJ -*  ������ ± ����� P�V�GDQ�-/  ���� ± ����� P�V� %HUGDVDUNDQ�KDVLO�
SHQHOLWLDQ�GLGDSDWNDQ�EDKZD�SROD�DOLUDQ�\DQJ�WHUREVHUYDVL�GL�GDODP�SHQHOLWLDQ�LQL�
DGDODK�DOLUDQ�VOXJ��EXEEO\��ZDY\�FKXUQ GDQ�FKXUQ���

.DWD�NXQFL ��UHFWDQJXODU�PLQLFKDQQHO��VOXJ��EXEEO\��ZDY\�FKXUQ��FKXUQ�
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7KH�XVH�RI� WZR�SKDVH� IORZ�LQ�YDULRXV�HQJLQHHULQJ�SURFHVVHV� LQ� LQGXVWU\�KDV�
EHHQ�JURZLQJ��5HVHDUFK�RQ�WZR�SKDVH�IORZ��HVSHFLDOO\�LQ�PLQL�DQG�PLFUR�FKDQQHOV��
LV�LQFUHDVLQJO\�QHHGHG�DV�LWV�XVH�EHFRPHV�PRUH�ZLGHVSUHDG��)XUWKHU�LQYHVWLJDWLRQV�
DUH�QHHGHG�UHJDUGLQJ�WKH�YDULRXV�YDULDWLRQV�DIIHFWLQJ�WKH�FKDUDFWHULVWLFV�RI�WKH�WZR�
SKDVH�IORZ�SDWWHUQ�

7KLV� VWXG\� FDUULHG� RXW� E\� XVLQJ� D� UHFWDQJXODU�PLQLFKDQQHO�ZLWK� D� K\GUDXOLF�
GLDPHWHU�RI�����PP��7KH�ZRUNLQJ�IOXLGV�XVHG�DUH�ZDWHU�DQG�DLU��7KLV�VWXG\�DLPV�WR�
REVHUYH�WKH�FKDUDFWHULVWLFV�RI�IORZ�SDWWHUQV��PDS�IORZ�SDWWHUQV��DQG�SUHVVXUH�GURSV�
DW�YDULRXV�-* DQG�-/ YDOXHV��:DWHU�ZLOO�EH�IORZHG�IURP�WKH�UHVHUYRLU�WR�WKH�SUHVVXUH�
YHVVHO�XVLQJ�D�SXPS�DQG�IORZHG�WR�WKH�WHVW�VHFWLRQ�E\�XVLQJ�WKH�SUHVVXUH�YHVVHO�DV�D�
SQHXPDWLF�SXPS��$LU�ZLOO�EH�IORZHG�XVLQJ�D�FRPSUHVVRU��+LJK�VSHHG�FDPHUD�LV�XVHG�
WR�REWDLQ�YLVXDOL]DWLRQ�GDWD�RI�WKH�IRUPHG�IORZ�SDWWHUQV��0HDQZKLOH��WKH�SUHVVXUH�
GURS� GDWD� LV� REWDLQHG� XVLQJ� D� SUHVVXUH� WUDQVGXFHU� DQG� $'&� �$QDORJ� WR� 'LJLWDO�
&RQYHUWHU���7KH�UHVHDUFK�ZDV�FRQGXFWHG�E\�YDU\LQJ�WKH�VXSHUILFLDO�YHORFLW\�RI�WKH�
JDV�DQG�WKH�VXSHUILFLDO�YHORFLW\�RI�WKH�OLTXLG�ZLWK�D�UDQJH�-*  �������± ������P�V�
DQG -/  �����± ������P�V��%DVHG�RQ�WKH�UHVXOWV�RI�WKH�UHVHDUFK�VKRZHG�WKDW�WKH�IORZ�
SDWWHUQV�WKDW�REVHUYHG�LQ�WKLV�VWXG\�DUH�VOXJ��EXEEO\��ZDY\�FKXUQ GDQ�FKXUQ��
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