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.DMLDQ� 3HPEXDWDQ� %ROX� .XNXV� GHQJDQ� 6XEVWLWXVL� 7HSXQJ� .DFDQJ� 0HUDK� GDQ�
7HSXQJ�%LW�VHEDJDL�0DNDQDQ�6HOLQJDQ�7LQJJL�=DW�%HVL�

[LLL������KDODPDQ������WDEHO�����JDPEDU�����ODPSLUDQ��

$%675$.�

$QHPLD� GHILVLHQVL� EHVL� PHUXSDNDQ� NDVXV� DQHPLD� \DQJ� VHULQJ� GLMXPSDL�
GLNDUHQDNDQ� NXUDQJQ\D� DVXSDQ� ]DW� EHVL��%ROX� NXNXV� DGDODK� VDODK� VDWX� MHQLV� NXH�
EDVDK� \DQJ� GLVXNDL� ROHK� PDV\DUDNDW�� 3DGD� SHUNHPEDQJDQQ\D�� EDQ\DN� EDQ\DN�
YDULDVL� EROX�NXNXV� \DQJ�PHQJJXQDNDQ�EDKDQ�EDNX� VHODLQ� WHSXQJ�� VHSHUWL� WHSXQJ�
NDFDQJ�PHUDK�GDQ�WHSXQJ�ELW�XQWXN�PHQLQJNDWNDQ�NDQGXQJDQ�JL]LQ\D��3HQHOLWLDQ�
LQL�EHUWXMXDQ�XQWXN�PHQJHWDKXL�NDUDNWHULVWLN�SURGXN�EROX�NXNXV�GHQJDQ�VXEVWLWXVL�
WHSXQJ�NDFDQJ�PHUDK�GDQ�WHSXQJ�ELW�\DQJ�SDOLQJ�GLVXNDL��
� 3HQHOLWLDQ� LQL� PHQJJXQDNDQ� MHQLV� SHQHOLWLDQ� HNVSHULPHQ� GDQ� SHQJRODKDQ�
GDWD� VHFDUD� GHVNULSWLI�� 3HUODNXDQ� \DQJ� GLODNXNDQ� GHQJDQ� IRUPXOD� \DQJ� EHUEHGD�
\DLWX� WHSXQJ� ELW� GHQJDQ� NRQVHQWUDVL� ���� �)���� ���� �)���� GDQ� ���� �)���� VHUWD�
WHSXQJ�NDFDQJ�PHUDK�VHEHVDU������$QDOLVLV�GDWD�\DQJ�GLODNXNDQ�DGDODK�DQDOLVLV�
XQLYDULDW� GHQJDQ� PHQDPSLONDQ� KDVLO� SHQHOLWLDQ� EHUXSD� GLVWULEXVL� IUHNXHQVL� GDUL�
VHWLDS�NDUDNWHULVWLN�RUJDQROHSWLN�\DQJ�GLDPDWL�\DLWX�ZDUQD��UDVD��DURPD��WHNVWXU��GDQ�
SHQHULPDDQ�SURGXN�VHFDUD�NHVHOXUXKDQ�GDQ�GLODQMXWNDQ�GHQJDQ�DQDOLVLV�VNDOD�OLNHUW��
$QDOLVLV�]DW�JL]L�PHQJJXQDNDQ�7.3,�GDQ�DQDOLVLV�]DW�EHVL�GHQJDQ�PHWRGH�,&3�06��
� %HUGDVDUNDQ�XML�RUJDQROHSWLN�EROX�NXNXV�GHQJDQ�VXEVWLWXVL�WHSXQJ�NDFDQJ�
PHUDK�GDQ�WHSXQJ�ELW�GDUL���IRUPXOD�\DQJ�GLEHULNDQ��IRUPXOD�\DQJ�SDOLQJ�GLVXNDL�
\DLWX� IRUPXOD� �� GHQJDQ� SHQDPEDKDQ� WHSXQJ� NDFDQJ� PHUDK� VHEDQ\DN� ���� GDQ�
WHSXQJ� ELW� VHEDQ\DN� ����� .DQGXQJDQ� JL]L� SDGD� EROX� NXNXV� GHQJDQ� VXEVWLWXVL�
WHSXQJ�NDFDQJ�PHUDK�GDQ�WHSXQJ�ELW�SHU�SRUVL�����JUDP��\DQJ�SDOLQJ�GLVXNDL�\DLWX�
HQHUJL��������NNDO��SURWHLQ������JUDP��OHPDN������JUDP��NDUERKLGUDW�������JUDP��
GDQ�]DW�EHVL�������PJ��)RRG�FRVW�EROX�NXNXV�GHQJDQ�VXEVWLWXVL�WHSXQJ�NDFDQJ�PHUDK�
GDQ�WHSXQJ�ELW�\DQJ�SDOLQJ�GLVXNDL�DGDODK�5S�������SHU�SRUVL���

+DO�\DQJ�GLVDUDQNDQ�SDGD�SHQHOLWLDQ�LQL�\DLWX�SHUOX�GLODNXNDQ�SHQDPEDKDQ�
WRSSLQJ�VHSHUWL�NHMX�DWDX�SRWRQJDQ�NDFDQJ�DJDU�OHELK�EHUYDULDVL��PHPEXDW�WHSXQJ�
NDFDQJ� PHUDK� GDQ� WHSXQJ� ELW� VHQGLUL� XQWXN� PHQJXUDQJL� ELD\D� SURGXNVL�� VHUWD�
PHQJRQVXPVL� EDKDQ� SDQJDQ� \DQJ� PHQJDQGXQJ� YLWDPLQ� &� NHWLND� PHQJRQVXPVL�
EROX�NXNXV��

.DWD�.XQFL� ��ELW��EROX�NXNXV��NDFDQJ�PHUDK��
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6WXG\� RQ�0DNLQJ� 6WHDPHG� 6SRQJH� &DNH� ZLWK� 5HG� %HDQ� )ORXU� DQG� %HHW� )ORXU�
6XEVWLWXWHV�DV�D�6QDFN�)RRG�+LJK�LQ�,URQ��

[LLL������SDJHV������WDEOHV������SLFWXUHV�����DWWDFKPHQW�
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� ,URQ�GHILFLHQF\�DQHPLD�LV�D�FDVH�RI�DQHPLD�WKDW�LV�RIWHQ�IRXQG�GXH�WR�D�ODFN�
RI�LURQ�LQWDNH��6WHDPHG�VSRQJH�LV�RQH�W\SH�RI�ZHW�FDNH�WKDW�LV�OLNHG�E\�WKH�SXEOLF��
,Q�LWV�GHYHORSPHQW��WKHUH�DUH�PDQ\�YDULDWLRQV�RI�VWHPHG�FDNHV�WKDW�XVH�UDZ�PDWHULDOV�
RWKHU�WKDQ�IORXU��VXFK�DV�UHG�EHDQ�IORXU�DQG�EHHW�IORXU�WR�LQFUHDVH�WKHLU�QXWULWLRQDO�
FRQWHQW��7KLV� VWXG\�DLPV� WR�GHWHUPLQH� WKH� FKDUDFWHULVWLFV�RI� VWHPHG�VSRQJH�FDNH�
ZLWK�UHG�EHDQ�IORXU�GDQ�EHHW�IORXU�VXEVWLWXWLRQ�ZKLFK�DUH�WKH�PRVW�SUHIHUUHG��
� 7KLV�UHVHDUFK�XVHV�H[SHULPHQWDO�UHVHDUFK�DQG�GHVFULSWLYH�GDWD�SURFHVVLQJ��
7UHDWPHQW� ZHUH� FDUULHG� RXW� ZLWK� GLIIHUHQW� IRUPXODV�� QDPHO\� EHHW� IORXU� ZLWK� D�
FRQFHQWUDWLRQ�RI������)���������)����DQG������)����DQG�����UHG�EHDQ�IORXU��'DWD�
DQDO\VLV�ZDV�FDUULHG�RXW�E\�XQLYDULDWH�DQDO\VLV�E\�GLVSOD\LQJ�WKH�UHVXOWV�RI�WKH�VWXG\�
LQ�WKH�IRUP�RI�IUHTXHQF\�GLVWULEXWLRQ�RI�HDFK�REVHUYHG�RUJDQROHSWLF�FKDUDFWHULVWLF��
QDPHO\�FRORU��WDVWH��DURPD��WH[WXUH��DQG�RYHUDOO�SURGXFW�DFFHSWDQFH�DQG�FRQWLQXHG�
ZLWK�OLNHUW�VFDOH�DQDO\VLV��1XWULHQW�FRQWHQW�DQDO\]HG�XVLQJ�7.3,�DQG�LURQ�FRQWHQW�
XVLQJ�WKH�,&3�06�PHWKRG�
� %DVHG�RQ�WKH�RUJDQROHSWLF�WHVW�RI�VWHDPHG�VSRQJH�ZLWK�WKH�VXEVWLWXWLRQ�RI�
UHG�EHDQ�IORXU�DQG�EHHW�IORXU�IURP�WKH���IRUPXODV�JLYHQ��WKH�PRVW�SUHIHUUHG�IRUPXOD�
ZDV�IRUPXOD���ZLWK�WKH�DGGLWLRQ�RI�����UHG�EHDQ�IORXU�DQG�����EHHW� IORXU��7KH�
PRVW�SUHIHUUHG�QXWULWLRQDO�FRQWHQW� LQ�VWHDPHG�FDNHV�ZLWK�UHG�EHDQ�IORXU�DQG�EHHW�
IORXU�VXEVWLWXWLRQ�SHU�SRUWLRQ�����JUDPV��LV�HQHUJ\��������NFDO��SURWHLQ������JUDPV��
IDW������JUDPV��FDUERK\GUDWHV�������JUDPV��DQG�LURQ�������PJ��7KH�PRVW�SUHIHUUHG�
IRRG�FRVW�IRU�VWHDPHG�VSRQJH�ZLWK�UHG�EHDQ�IORXU�DQG�EHHW�IORXU�VXEVWLWXWLRQ�LV�5S�
������SHU�SRUWLRQ���

:KDW�LV�VXJJHVWHG�LQ�WKLV�VWXG\�LV�WKDW�LW�LV�QHFHVVDU\�WR�DGG�WRSSLQJV�VXFK�
DV�FKHHVH�RU�FKRSSHG�QXWV�WR�PDNH�WKH�PRUH�YDULHG��PDNH�UHG�EHDQ�IORXU�DQG�EHHW�
IORXU� \RXUVHOI� WR� UHGXFH� SURGXFWLRQ� FRVWV�� DQG� FRQVXPH� IRRGVWXIIV� WKDW� FRQWDLQ�
YLWDPLQ�&�ZKHQ�FRQVXPLQJ�VWHDPHG�FDNHV��

.DWD�.XQFL� ��EHHW��VWHDPHG�VSRQJH�FDNH��UHG�EHDQ��
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