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$1',7<$�685<$�$5,()�',1$7$��������5HYLHZ�'HVDLQ�GDQ�(ILVLHQVL�%LD\D�
%DQJXQDQ�3HUVLODQJDQ�-DODQ�/RNDO�SDGD�3UR\HN�-DODQ�7RO�6HPDUDQJ�6ROR�5XDV�
6DODWLJD�.DUWDVXUD� �GLELPELQJ�ROHK�6XZDUGR��6�7���0�7���3K�'��

� 3UR\HN�3HPEDQJXQDQ�-DODQ�7RO�6HPDUDQJ±6ROR�5XDV�6DODWLJD±�.DUWDVXUD�
PHUXSDNDQ� EDJLDQ� GDUL� -DULQJDQ� -DODQ� 7RO� 7UDQV� -DZD�� 'DODP� SHODNVDQDDQ�
SHPEDQJXQDQQ\D� WHUGDSDW� SHUPDVDODKDQ�� GLDQWDUDQ\D� WXQWXWDQ� ZDUJD� DJDU� WLGDN�
GLEXDW�RYHUSDVV�SDGD�MDODQ�ORNDO�-RPERUDQ��$OWHUQDWLI�\DQJ�GLGDSDWNDQ�\DLWX�GHQJDQ�
PHQJJDQWL�GHVDLQQ\D�PHQMDGL�XQGHUSDVV��'HVDLQ�DOWHUQDWLI�\DQJ�EDLN�SHUOX�GLNDML�
DQDOLVLV�VWUXNWXU�GDQ�SHUKLWXQJDQ�ELD\D�VHKLQJJD�GLNHWDKXL�HILVLHQVL�ELD\D��
� 7XMXDQ� 3UR\HN� $NKLU� LQL� PHPEDKDV� WHQWDQJ� UHYLHZ� GHVDLQ� GDQ� HILVLHQVL�
ELD\D�\DQJ�GLGDSDWNDQ�GDUL�SHUXEDKDQ�GHVDLQ�WHUVHEXW��$QDOLVLV�VWUXNWXU�PHQLQMDX�
NHWHEDODQ� SHODW� GDQ� SHQXODQJDQ�� 'DODP� PHQJDQDOLVLV� VWUXNWXU� GLEDQWX�
PHQJJXQDNDQ�VRIWZDUH�6$3�����GDQ�DFXDQ�\DQJ�GLJXQDNDQ�\DLWX�61,�����������
GDQ�61,������������
� +DVLO�\DQJ�GLSHUROHK�GDUL�DQDOLVLV�VWUXNWXU�GLGDSDWNDQ�WXODQJDQ�OHQWXU�GDQ�
WXODQJDQ�EDJL�SDGD�SHODW�DWDV� VHWHEDO����P��SHODW� GLQGLQJ�VHWHEDO����P�GDQ�SHODW�
EDZDK�VHWHEDO����P�\DLWX�'�������GDQ�'�������VHGDQJNDQ�GHVDLQ�DZDO�WXODQJDQ�
OHQWXU�PHQJJXQDNDQ�'�������GDQ�WXODQJDQ�EDJL�'��������+DVLO�\DQJ�GLGDSDWNDQ�
PHQJDODPL� SHUEHGDDQ� NDUHQD� SHUEHGDDQ� EHEDQ� GDQ� NRPELQDVL� \DQJ� GLJXQDNDQ��
5HQFDQD� $QJJDUDQ� %LD\D� �5$%�� SDGD� GHVDLQ� RYHUSDVV� \DLWX� VHEHVDU� 5S�
����������������� �GHODSDQ�PLOLDU�GXD� UDWXV� WXMXK�SXOXK�HQDP�MXWD�GHODSDQ�SXOXK�
ULEX� UXSLDK�� VHGDQJNDQ�XQWXN�GHVDLQ�XQGHUSDVV�\DLWX�5S� �������������������GXD�
PLOLDU�WXMXK�UDWXV�HQDP�SXOXK�WLJD�MXWD�GHODSDQ�UDWXV�WLJD�SXOXK�OLPD�ULEX�UXSLDK��
VHKLQJJD�GLGDSDWNDQ�HILVLHQVL�ELD\D�VHEHVDU��������%HVDU�QLODL�WHUVHEXW�PHQXQMXNDQ�
EDQJXQDQ� SHUVLODQJDQ� MDODQ� ORNDO� GHQJDQ� GHVDLQ� DOWHUQDWLI� �XQGHUSDVV�� GDSDW�
PHQJKHPDW�ELD\D�VHEHVDU��������

.DWD� .XQFL�� HILVLHQVL� ELD\D�� RYHUSDVV� XQGHUSDVV�� DQDOLVLV� VWUXNWXU�� UHQFDQD�
DQJJDUDQ�ELD\D�
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$1',7<$�685<$�$5,()�',1$7$��������'HVLJQ�DQG�&RVW�(IILFFLHQF\�5HYLHZ�
RI�/RFDO�5RDG�&URVV�RQ�6DODWLJD�.DUWDVXUD�6HFWLRQ�RI�6HPDUDQJ�6ROR�7ROO�5RDG�
3URMHFW���6XSHUYLVHG�E\�6XZDUGR��6�7���0�7���3K�'��

� 7KH� 6DODWLJD�.DWDVXUD� VHFWLRQ� RI� 6HPDUDQJ�6ROR� WROO� URDG� FRQVWUXFWLRQ�
SURMHFW� LV� WKH� SDUW� RI� 7KH� 7UDQV� -DYD� 7ROO� 5RDG� 1HWZRUNLQJ�� 'XULQJ� LWV�
LPSOHPHQWDWLRQ��WKHUH�DUH�PDQ\�SUREOHPV�VXFK�DV�WKH�FLWL]HQV�GHPDQGV�WR�QRW�EXLOG�
WKH�RYHUSDVV�RQ�-RPERUDQ�ORFDO�URDG��7KH�DOHUQDWLYH�LV�WR�UHSODFH�WKH�GHVLJQ�LQWR�
XQGHUSDVV��$�SURSHU�DOWHUQDWLYH�GHVLJQ�VKRXOG�EH�DQDO\]HG�RQ�LWV�VWUXFWXUH�DQG�FRVW�
LQ�RUGHU�WR�ILQG�RXW�WKH�HIILFLHQF\��
� 7KH�SXUSRVH�RI�WKH�ILQDO�SURMHFW�LV�WR�GLVFXVV�WKH�VWUXFWXUH�DQDO\VLV�DQG�FRVW�
HIILFLHQF\� EDVH� RQ� WKH� GHVLJQ� FKDQJHV� PHQWLRQHG� EHIRUH�� 6WUXFWXUDO� DQDO\VLV�
FRQVLGHUHG� RI� SODWH� WKLFNQHVV� DQG� UHLQIRUFHPHQW�� 6WUXFWXUDO� DQDO\VLV� XVLQJ�
6$3����� VRIWZDUH� DQG� VWDQGDUG�GHVLJQ�UHIHUHQFHV�XVHG�DUH�61,�����������DQG�
61,������������

7KH� UHVXOWV� IURP� WKH� VWUXFWXUDO� DQDO\VLV� REWDLQHG� KDV� EHQGLQJ�
UHLQIRUFHPHQW�DQG�VXSSRUW�UHLQIRUFHPHQW�RQ�����P�WKLFNQHVV�SODWH������P�WKLFNQHVV�
ZDOO� SODWH� DQG� ���P� WKLFNQHVV� SODWH� XQGHU� WKH�'������� DQG�'�������ZKLOH� WKH�
LQLWLDO�GHVLJQ�RI�EHQGLQJ�UHLQIRUFHPHQW�XVLQJ�'�������DQG�UHLQIRUFHPHQW�IRU�'���
�����7KH�GLIIHUHQW�UHVXOWV�REWDLQHG�DUH�FDXVHG�E\�YDULDQFH�ORDGV�DQG�FRPELQDWLRQV�
XVHG��%XGJHW�3ODQQLQJ�RQ�RYHUSDVV�GHVLJQ�LV�5S������������������HLJKW�ELOOLRQ�WZR�
KXQGUHG�VHYHQW\�VL[�PLOOLRQ�HLJKW\�WKRXVDQG�UXSLDK��ZKLOH�XQGHUSDVV�GHVLJQ�LV�5S�
������������������WZR�ELOOLRQ�VHYHQ�KXQGUHG�VL[W\�WKUHH�PLOOLRQ�HLJKW�KXQGUHG�WKLUW\�
ILYH�WKRXVDQG�UXSLDK��VR�WKH�FRVW�HIILFLHQF\�REWDLQHG�LV���������

.H\ZRUGV�� FRVW� HIILFLHQF\�� RYHUSDVV�� XQGHUSDVV�� VWUXFWXUH� DQDO\VLV�� EXGJHW�
SODQQLQJ�
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