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.85278/� $,1,$+�� ������ $QDOLVLV� 3HUEDQGLQJDQ� %LD\D� GDQ� :DNWX� XQWXN�
$OWHUQDWLI�.RQVWUXNVL�2YHUSDVV .UDQJJDQ�SDGD�-DODQ�7RO�5XDV�6DODWLJD�.DUWDVXUD
�GLELPELQJ�ROHK�,U��%DPEDQJ�+HUXPDQWD��0�7��

3HPEDQJXQDQ�-DODQ�7RO�6HPDUDQJ�6ROR�UXDV�6DODWLJD�.DUWDVXUD�SHUOX�DGDQ\D�
EDQJXQDQ�SHOHQJNDS�VHSHUWL�VWUXNWXU� MHPEDWDQ��RYHUSDVV��XQGHUSDVV GDQ�JHUEDQJ�
WRO� VHEDJDL� VDUDQD� SHQGXNXQJ� EHUIXQJVLQ\D� MDODQ� WRO� VHFDUD� PDNVLPDO��
3HUHQFDQDDQ�NRQWVUXNVL�MHPEDWDQ�RYHUSDVV GLEXWXKNDQ�VHEDJDL�EDQJXQDQ�VWUXNWXU�
SHQJKXEXQJ� MDODQ� ORNDO� DWDX� MDODQ� HNVLVWLQJ� \DQJ� WHUSRWRQJ� ROHK� MDODQ� WRO��
3HUHQFDQDDQ�SHPEDQJXQDQ�2YHUSDVV�.UDQJJDQ�KDUXV�GLGHVDLQ�GHQJDQ�NRQVWUXNVL�
\DQJ� WHSDW�� PXUDK� GDQ� HILVLHQ�� 3HPEDQJXQDQ� 2YHUSDVV� .UDQJJDQ� WHUGDSDW� ��
DOWHUQDWLI�GHVDLQ \DLWX�UHQFDQD�DZDO�WHUGLUL�GDUL���EHQWDQJ�GDQ�GHVDLQ�XODQJ�WHUGLUL�
GDUL���EHQWDQJ�

3HQHOLWLDQ�LQL�PHQJJXQDNDQ�PHWRGH�VWXGL�ODSDQJDQ�XQWXN�PHQJHWDKXL�VHFDUD�
GHWDLO� WHQWDQJ� ODQJNDK� GDQ� PHWRGH� \DQJ� GLJXQDNDQ� GDODP� SHODNVDQDDQ�
SHPEDQJXQDQ� VWUXNWXU� 2YHUSDVV .UDQJJDQ� GDQ� PHQJJXQDNDQ� PHWRGH�
SHUEDQGLQJDQ�XQWXN�PHPSHUROHK GHVDLQ�RYHUSDVV�\DQJ� WHSDW�GDQ�HILVLHQ�GLWLQMDX�
GDUL VHJL� ELD\D� GDQ� ZDNWX� SHODNVDQDDQ� 3HQMDGZDODQ� SUR\HN� PHQJJXQDNDQ�
DSOLNDVL�VRIWZDUH�0LFURVRIW�3URMHFW����� XQWXN�SHQJRODKDQ�GDWD�

+DVLO� DQDOLVLV� SHUKLWXQJDQ� \DQJ� WHODK� GLODNXNDQ� GLSHUROHK� ELD\D� WRWDO�
EHUGDVDUNDQ� GHVDLQ DZDO� VHEHVDU�5S� ������������� GHQJDQ� ZDNWX� SHODNVDQDDQ�
VHODPD�����KDUL�NHUMD��VHGDQJNDQ�ELD\D�WRWDO�EHUGDVDUNDQ�GHVDLQ�XODQJ�VHEHVDU�5S�
������������� GHQJDQ�ZDNWX�SHODNVDQDDQ�VHODPD����KDUL�NHUMD��3HUXEDKDQ�GHVDLQ�
VWUXNWXU�WHUVHEXW�PHQJKDVLONDQ�QLODL HILVLHQVL ZDNWX�RSWLPXP�VHEHVDU ��������GDQ�
HILVLHQVL�ELD\D XQWXN�ZDNWX�RSWLPXP�VHEHVDU �������� 'DSDW�GLVLPSXONDQ�EDKZD�
GHVDLQ�DOWHUQDWLI���OHELK�WHSDW�GDQ�HILVLHQ�GDUL�VHJL�ELD\D�GDQ�ZDNWX�

.DWD�NXQFL ��2YHUSDVV��GHVDLQ�DOWHUQDWLI��HILVLHQVL�ELD\D�GDQ�ZDNWX
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.85278/� $,1,$+�� ����� &RPSDUDWLYH� $QDO\VLV� RI� &RVW� DQG� 7LPH� IRU�
$OWHUQDWLYH� .UDQJJDQ� 2YHUSDVV� &RQVWUXFWLRQ� DW 6DODWLJD�.DUWDVXUD� 7ROO 5RDG�
�VXSHUYLVHG E\�,U��%DPEDQJ�+HUXPDQWD��0�7��

&RQVWUXFWLRQ� RI� 6HPDUDQJ�6ROR� 7ROO� 5RDG� LQ� 6DODWLJD�.DUWDVXUD� VHFWLRQ�
UHTXLUHV�FRPSOHPHQWDU\�VWUXFWXUHV�VXFK�DV�EULGJH�VWUXFWXUH��RYHUSDVV��XQGHUSDVV
DQG� WROO� JDWHV� DV� D� WRROV� WR� RSWLPDOO\� VXSSRUW� WROO� URDG� IXQFWLRQV�� 3ODQQLQJ� D�
IO\RYHU� FRQVWUXFWLRQ� LV� UHTXLUHG� DV� D� EXLOGLQJ� OLQNLQJ� H[LVWLQJ� URDGV� RU� H[LVWLQJ�
URDGV� WKDW� DUH� FXW� RII� E\� WROO� URDGV�� .UDQJJDQ� %H\RQG� GHYHORSPHQW� SODQQLQJ�
VKRXOG�EH�GHVLJQHG�ZLWK�SUHFLVH��FKHDS�DQG�HIILFLHQW�FRQVWUXFWLRQ��7KH�.UDQJJDQ�
2YHUSDVV� FRQVWUXFWLRQ� FRQVLVWV� RI� � GHVLJQ� DOWHUQDWLYHV�� WKH� RULJLQDO� SODQ�
FRQVLVWLQJ�RI���VSDQV�DQG�D�UHGHVLJQ�FRQVLVWLQJ�RI���VSDQ�

7KLV�VWXG\�XVHV�D�ILHOG�VWXG\�PHWKRG�WR�ILQG�RXW�LQ�GHWDLO�DERXW�WKH�VWHSV�DQG�
PHWKRGV�XVHG�LQ�WKH�FRQVWUXFWLRQ�RI�WKH�2YHUSDVV�.UDQJJDQ�VWUXFWXUH�DQG�XVH�WKH�
FRPSDULVRQ�PHWKRG�WR�REWDLQ�WKH�DSSURSULDWH�DQG�HIILFLHQW�H[FHHGDQFH�GHVLJQ�LQ�
WHUPV� RI� FRVW� DQG� WLPH� RI� LPSOHPHQWDWLRQ�� 3URMHFW� VFKHGXOLQJ� XVHV� 0LFURVRIW�
3URMHFW������VRIWZDUH�DSSOLFDWLRQV�IRU�GDWD�SURFHVVLQJ�

7KH�UHVXOW�RI�FDOFXODWLRQ�DQDO\VLV� WKDW�KDV�EHHQ�GRQH�REWDLQHG�E\� WRWDO�FRVW�
EDVHG�RQ�LQLWLDO�GHVLJQ�HTXDO�WR�5S��������������� ZLWK�WKH�LPSOHPHQWDWLRQ�WLPH�
��� ZRUNLQJ�GD\V��ZKLOH�WKH�WRWDO�FRVW�EDVHG�RQ�WKH�UHGHVLJQ�LV�5S���������������
ZLWK�DQ�H[HFXWLRQ�WLPH�RI��� ZRUNLQJ�GD\V��6WUXFWXUDO�GHVLJQ�FKDQJHV�UHVXOWHG�LQ�
DQ� RSWLPXP� WLPH� HIILFLHQF\� RI� ������ DQG� FRVW� HIILFLHQF\� IRU� RSWLPXP� WLPH� RI�
������� ,W�FDQ�EH�FRQFOXGHG�WKDW�DOWHUQDWLYH�GHVLJQ�� LV�PRUH�SUHFLVH�DQG�HIILFLHQW�
LQ�WHUPV�RI�FRVW�DQG�WLPH�

.H\ZRUGV� 2YHUSDVV��DOWHUQDWLYH�GHVLJQ��FRVW�DQG�WLPH�HIILFLHQF\
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