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&RQVWUXFWLRQ�SURMHFWV�LQ�,QGRQHVLD�DUH�UDSLGO\�GHYHORSLQJ�EXW�RIWHQ�IDFH�LVVXHV�ZLWK�FRQVWUXFWLRQ�GHIHFWV�WKDW�
UHGXFH�TXDOLW\��6WUXFWXUDO�HOHPHQWV� WKDW� IUHTXHQWO\� VXIIHU� IURP�GDPDJH�RU�GHIHFWV�DUH�EHDPV��FROXPQV��DQG�
VODEV��7KLV�VWXG\�DLPV�WR�LGHQWLI\�WKH�GRPLQDQW�W\SHV�RI�GHIHFWV��REWDLQ GHIHFW�YDOXHV��GHWHUPLQH�WKH�FDXVHV�RI�
WKHVH�GHIHFWV��DQG�SURYLGH�UHFRPPHQGDWLRQV�IRU�FRUUHFWLYH�DFWLRQV�WR�UHGXFH�FRQVWUXFWLRQ�GHIHFWV��7KH�UHVHDUFK�
PHWKRG�XVHG� LV� D�TXDQWLWDWLYH�GHVFULSWLYH�DSSURDFK��7KH� UHVHDUFK�SURFHVV�DQG�GDWD�DQDO\VLV� XWLOL]H� WKH�6L[�
6LJPD�PHWKRG�DV�D�SUREOHP�VROYLQJ�WRRO��ZKLFK�LQFOXGHV�WKH�LPSURYHPHQW�SKDVHV�RI�'0$,��'HILQH��0HDVXUH��
$QDO\]H��DQG�,PSURYH���7KH�DQDO\VLV�UHVXOWV� UHYHDO� WKDW� WKH�GRPLQDQW� W\SHV�RI�GHIHFWV�DUH�KROORZ�VWUXFWXUDO�
FRQFUHWH��SRRUO\�ILQLVKHG�FRQFUHWH�FRUQHUV��GHIOHFWLRQ�LQ�VWUXFWXUDO�FRQFUHWH��DQG�KDLUOLQH�FUDFNV�LQ�VWUXFWXUDO�
FRQFUHWH��7KH�DYHUDJH�VLJPD�GHIHFW�OHYHO�IRU�VWUXFWXUDO�FRQFUHWH�FROXPQV�LV�����VLJPD��IRU�VWUXFWXUDO�FRQFUHWH�
EHDPV�LV�����VLJPD��DQG�IRU�FRQFUHWH�VODEV�LV�����VLJPD��7KH�FDXVHV�RI�FRQVWUXFWLRQ�GHIHFWV�DUH�DWWULEXWHG�WR�
KXPDQ�IDFWRUV��PHWKRGV��TXDOLW\��PDWHULDOV��PDFKLQH��DQG�WKH�HQYLURQPHQW��5HFRPPHQGHG�FRUUHFWLYH�DFWLRQV�
IRU�GHIHFWV�LQFOXGH�XVLQJ�JURXWLQJ�PHWKRGV�LQ�DUHDV�H[SHULHQFLQJ�GHIHFWV�RU�GDPDJH�

<ĞǇǁŽƌĚƐ�͗ &RQVWUXFWLRQ�'HIHFWV��6L[�6LJPD��%XLOGLQJ�VWUXFWXUH

$%675$.�

3UR\HN�NRQVWUXNVL�GL�,QGRQHVLD�EHUNHPEDQJ�SHVDW�QDPXQ�VHULQJ�PHQJKDGDSL�PDVDODK�FDFDW�NRQVWUXNVL�\DQJ�
PHQXUXQNDQ�NXDOLWDV��(OHPHQ�VWUXNWXU�\DQJ�VHULQJ�PHQJDODPL�NHUXVDNDQ�DWDX�FDFDW�SHNHUMDDQ�DGDODK�EDORN��
NRORP�GDQ�SODW��3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJLGHQWLILNDVL�MHQLV�FDFDW�GRPLQDQ��PHQGDSDWNDQ�QLODL�FDFDW�
SHNHUMDDQ��IDNWRU�SHQ\HEDE�WHUMDGLQ\D�FDFDW�GDQ�UHNRPHQGDVL�VROXVL�WLQGDNDQ�SHUEDLNDQ�XQWXN�PHQJXUDQJL�FDFDW�
SHNHUMDDQ�NRQVWUXNVL��0HWRGH�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�DGDODK�PHWRGH�GHVNULSWLI�NXDQWLWDWLI��3URVHV�SHQHOLWLDQ�
GDQ�DQDOLVLV�GDWD�GHQJDQ�PHQJJXQDNDQ�PHWRGH�VL[�VLJPD�VHEDJDL�SHPHFDKDQ�PDVDODK�\DQJ�PHPLOLNL�WDKDSDQ�
WDKDSDQ�SHUEDLNDQ�\DLWX�'0$,��'HILQH��0HDVXUH��$QDO\VLV��GDQ�,PSURYH���'DUL�KDVLO DQDOLVLV�GLGDSDWNDQ�MHQLV�
FDFDW�GRPLQDQ�\DQJ�WHUMDGL�\DLWX�EHWRQ�VWUXNWXU�NHURSRV��VXGXW�EHWRQ�WLGDN�UDSL�� WHUMDGL�OHQGXWDQ�SDGD�EHWRQ�
VWUXNWXU��GDQ�EHWRQ�VWUXNWXU�PHQJDODPL�UHWDN�UDPEXW��5DWD�UDWD�OHYHO�QLODL�VLJPD�FDFDW�SHNHUMDDQ�NRORP�EHWRQ�
VWUXNWXU�����VLJPD��FDFDW�SHNHUMDDQ�EDORN�EHWRQ�VWUXNWXU�����VLJPD��GDQ�FDFDW�SHNHUMDDQ�SODW�EHWRQ�����VLJPD��
3HQ\HEDE� WHUMDGLQ\D� FDFDW� SHNHUMDDQ� NRQVWUXNVL� \DLWX� GLVHEDENDQ� IDNWRU� PDQXVLD�� PHWRGH�� NXDOLWDV�� EDKDQ��
SHUDODWDQ�GDQ�OLQJNXQJDQ��5HNRPHQGDVL�WLQGDNDQ�SHUEDLNDQ�SDGD�FDFDW�SHNHUMDDQ�\DLWX�PHQJJXQDNDQ�PHWRGH�
JURXWLQJ SDGD�DUHD�\DQJ�PHQJDODPL�FDFDW�DWDX�NHUXVDNDQ��

.DWD�.XQFL���&DFDW�.RQVWUXNVL��6L[�6LJPD��6WUXNWXU�%DQJXQDQ
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'LWHQJDK� SHUNHPEDQJDQ� SUR\HN� NRQVWUXNVL� \DQJ� PHQJDODPL� NHPDMXDQ�� GL ODSDQJDQ�

VHULQJNDOL� PHQJKDGDSL� EHUEDJDL� PDVDODK� VHODPD� SURVHV� NRQVWUXNVL� VDODK� VDWXQ\D� FDFDW�

SHNHUMDDQ� &DFDW� NRQVWUXNVL� \DLWX� VXDWX� NRQGLVL� NHWLGDNVHPSXUQDDQ� KDVLO� DWDX� SURVHV�

SHNHUMDDQ� NRQVWUXNVL� \DQJ� PDVLK� GDODP� EDWDV� WROHUDQVL�� DUWLQ\D� EHOXP� DWDX� WLGDN�

PHPEDKD\DNDQ�NRQVWUXNVL�VHFDUD�NHVHOXUXKDQ��

3HQXOLV�PHQJJXQDNDQ�SHQGHNDWDQ�PHWRGH�VL[�VLJPD�XQWXN�GLWHUDSNDQ�GDODP�SHQHOLWLDQ�LQL�

6L[�VLJPD�PHUXSDNDQ�VHEXDK�PHWRGRORJL�SHPHFDKDQ�PDVDODK�\DQJ�PHPLOLNL�OLPD�ODQJNDK�

\DQJ�GLJXQDNDQ�XQWXN�PHPHFDKNDQ�PDVDODK��'DODP�PHQJHPEDQJNDQ�SHQGHNDWDQ�WHUGDSDW�

OLPD�IDVH�\DQJ�WHUGLUL�GDUL���'HILQH��0HDVXUH��$QDO\VLV��,PSURYH�GDQ�&RQWURO DWDX�\DQJ�OHELK�

GLNHQDO�GHQJDQ�PRGHO�'0$,&��/LPD�IDVH�WHUVHEXW�\DLWX�SURVHV�SHQGHNDWDQDQ�\DQJ�VLVWHPDWLV�

GDQ�EHUEDVLV�GDWD�\DQJ�PHPEDQWX�GDODP�PHQFDSDL�SHUEDLNDQ�

3DGD� SHQHOLWLDQ� LQL� PHPEDKDV� IDNWRU�IDNWRU� SHQ\HEDE� FDFDW� SDGD� VXWDX� SHNHUMDDQ� MXJD�

WHUWDULN� XQWXN� PHPEDKDV� PHQJHQDL� UHNRPHQGDVL� DSD� \DQJ� GDSDW� GLODNXNDQ� XQWXN�

PHPSHUEDLNL�FDFDW�SHNHUMDDQ�NRQVWUXNVL�VWUXNWXU�*HGXQJ�\DQJ�WHUMDGL��NDUHQD�KDO� WHUVHEXW�

VDQJDWODK�SHQWLQJ�XQWXN� GLWLQGDN� ODQMXWL��3HQHOLWLDQ�GLODNXNDQ�SDGD�3UR\HN�3HPEDQJXQDQ�

,FRQ�%DOL�VHEDJDL�WHPSDW�SHQHOLWLDQ��\DQJ�EHUORNDVL�GL�-O��'DQDX�7DPEOLQJDQ��1R������6DQXU��

%DOL�� 'DODP� SHODNVDQDDQ� SUR\HN� SHPEDQJXQDQ� ,FRQ� %DOL� WHUGDSDW� EHEHUDSD� FDFDW� \DQJ�

WHUMDGL�SDGD�VWUXNWXU�EHWRQ�EDQJXQDQ�\DLWX�NRORP�EHWRQ�VWUXNWXU��EDORN�EHWRQ�VWUXNWXU��GDQ�

SODW� ODQWDL��8QWXN� LWXODK�SHQXOLV� WHUWDULN�PHQJNDML� OHELK� ODQMXW� SUR\HN�SHPEDQJXQDQ� ,FRQ�

%DOL�� VHKLQJJD� GDSDW� GLMDGLNDQ� EDKDQ� HYDOXDVL� XQWXN� GDSDW� GLODNXNDQ� VROXVL� WLQGDNDQ�

SHUEDLNDQ�SDGD�FDFDW�SHNHUMDDQ�\DQJ�WHUMDGL�

0(72'(�3(1(/,7,$1�

3HQHOLWLDQ�LQL�PHQJJXQDNDQ�PHWRGH�SHQHOLWLDQ�GHVNULSWLI�NXDQWLWDWLI� $GDSXQ�YDULDEHO�

GDODP� SHQHOLWLDQ� LQL� \DLWX� YDULDEHO� LQGHSHQGHQW� FDFDW� NRQVWUXNVL� \DQJ PHQMDGL� VHEDE�

WLPEXOQ\D�YDULDEHO�GHSHQGHQ�\DLWX�OHYHO�QLODL�VLJPD��3HQHOLWLDQ�LQL�EHUIRNXV�SDGD�LGHQWLILNDVL�

MHQLV�FDFDW GRPLQDQ�WHUMDGL SDGD�SHNHUMDDQ�NRQVWUXNVL�VWUXNWXU�EHWRQ��PHQJHWDKXL�OHYHO�QLODL�

VLJPD� WLDS�WLDS� MHQLV� FDFDW SHNHUMDDQ��PHQJHWDKXL� IDNWRU�IDNWRU�SHQ\HEDE� WHUMDGLQ\D�FDFDW�

SHNHUMDDQ�GDQ�PHQJHWDKXL�UHNRPHQGDVL�VROXVL�WLQGDNDQ�XQWXN�PHPSHUEDLNL�FDFDW�SHNHUMDDQ��
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3URVHV� SHQHOLWLDQ� GDQ� DQDOLVLV� GDWD� GHQJDQ� PHQJJXQDNDQ� PHWRGH� VL[� VLJPD� VHEDJDL�

SHPHFDKDQ�PDVDODK�\DQJ�PHPLOLNL�EHEHUDSD�ODQJNDK�\DLWX��

�� 7DKDS� GHILQH \DLWX� PHQJLGHQWLILNDVL� MHQLV� FDFDW� SHNHUMDDQ� GRPLQDQ� PHQJJXQDNDQ�

'LDJUDP�3DUHWR�

7DKDS�PHDVXUH \DLWX�SHQJXNXUDQ� WLQJNDW� FDFDW� XQWXN�PHQJHWDKXL� OHYHO� QLODL� VLJPD�

GDUL�PDVLQJ�PDVLQJ�MHQLV�FDFDW�SHNHUMDDQ�\DQJ�GLODNXNDQ�GHQJDQ�PHQJKLWXQJ�GHIHFW�

SHU�PLOOLRQ�RSSRUWXQLW\ �'302��GDQ�PHQJNRQYHUVL�NH�GDODP�6L[�6LJPD�&RQYHUVLRQ�

7DEOH��

ܱܯܲܦ ൌ
௨ ௧

௨ ௧
ൈ ͳǤͲͲͲǤͲͲͲ ���

�� 7DKDS�DQDO\VLV \DLWX�PHQJDQDOLVLV�IDNWRU�IDNWRU�SHQ\HEDE�WHUMDGLQ\D�FDFDW�SHNHUMDDQ�

PHQJJXQDNDQ�'LDJUDP�)LVKERQH�PHODOXL�EUDLQVWRUPLQJ GHQJDQ�VLWH�PDQDJHU��

TXDOLW\�FRQWURO�GDQ�VXSHUYLVRU��

�� 7DKDS�LPSURYH \DLWX�PHUHNRPHQGDVLND�VROXVL�WLQGDNDQ�SHUEDLNDQ�FDFDW�SHNHUMDDQ�

\DQJ�WHUMDGL�PHODOXL�ZDZDQFDUD�WHUEXND�GHQJDQ�VLWH�PDQDJHU��TXDOLW\�FRQWURO�GDQ�

VXSHUYLVRU�

+$6,/�'$1�3(0%$+$6$1�

6HWHODK� GLODNXNDQ� SHQHOLWLDQ� GDQ� SHQJXPSXODQ� GDWD�� GLODNXNDQ� SHQJRODKDQ� GDQ� DQDOLVLV�

WHUKDGDS� GDWD� WHUVHEXW�� 3HQJRODKDQ� GDQ� DQDOLVLV� GDWD� GLODNXNDQ� GHQJDQ� PHQGHILQLVLNDQ��

PHQJXNXU�� PHQJDQDOLVLV�� GDQ� PHODNXNDQ� UHNRPHQGDVL� WLQGDNDQ� WHUKDGDS� PDVDODK� FDFDW�

SHNHUMDDQ�NRQVWUXNVL��

$� 7DKDS�'HILQH
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*DPEDU����$QDOLVLV�GLDJUDP�SDUHWR�FDFDW�SHNHUMDDQ�GRPLQDQ�

+DVLO�DQDOLVLV�'LDJUDP�3DUHWR�SDGD�VHWLDS�SHNHUMDDQ��FDFDW�GRPLQDQ�\DQJ�WHUMDGL�\DLWX�SDGD�

SHNHUMDDQ� NRORP�EHWRQ� WHUGDSDW� FDFDW� SHNHUMDDQ EHWRQ� VWUXNWXU� NRORP�NHURSRV� GDQ� VXGXW�

EHWRQ�SDGD�NRORP�WLGDN�UDSL��3DGD�SHNHUMDDQ�EDORN�EHWRQ�WHUGDSDW�FDFDW�EHWRQ�VWUXNWXU�EDORN�

NHURSRV�� VXGXW� EHWRQ� SDGD� EDORN� WLGDN� UDSL� GDQ� WHUMDGL� OHQGXWDQ� SDGD� EDORN� EHWRQ� 3DGD�

SHNHUMDDQ� SODW� EHWRQ� WHUGDSDW� FDFDW� SHNHUMDDQ� SODW� EHWRQ� PHQJDODPL� NHUHWDNDQ�� WHUMDGL�

OHQGXWDQ�SDGD�SODW�EHWRQ�GDQ�EHWRQ�VWUXNWXU�SODW�NHURSRV�

%� 7DKDS�0HDVXUH

7DEHO����/HYHO�QLODL�VLJPD�FDFDW�SHNHUMDDQ�NRORP�EHWRQ

1R -HQLV�&DFDW�3HNHUMDDQ�
-XPODK�
&DFDW�

-XPODK�
7RWDO�

6DWXDQ�
1LODL�
'38

1LODL�
'302

1LODL�
6LJPD�

$ &DFDW�3DGD�3HNHUMDDQ�.RORP�%HWRQ�

� 6LVD�EHNLVWLQJ�PDVLK�PHQHPSHO� �� ���� %XDK� ����� �������� ���

� %HWRQ�VWUXNWXU�NRORP�NHURSRV ��� ���� %XDK� ����� ��������� ���

� 6XGXW�EHWRQ�NRORP�WLGDN�UDSL ��� ���� %XDK� ����� �������� ���

-XPODK�&DFDW� ���

5DWD�5DWD�1LODL�/HYHO�6LJPD� ���

7DEHO����/HYHO�QLODL�VLJPD�FDFDW�SHNHUMDDQ�EDORN�EHWRQ

1R -HQLV�&DFDW�3HNHUMDDQ�
-XPODK�
&DFDW�

-XPODK�
7RWDO�

6DWXDQ�
1LODL�
'38

1LODL�
'302

1LODL�
6LJPD�

$ &DFDW�3DGD�3HNHUMDDQ�.RORP�%HWRQ�

� 6LVD�EHNLVWLQJ�PDVLK�PHQHPSHO ��� ����� 0
 ���� ������� ���

� %HWRQ�VWUXNWXU�EDORN�NHURSRV ��� ����� 0
 ����� �������� ���

� 6XGXW�EHWRQ�EDORN�WLGDN�UDSL ��� ����� 0
 ����� �������� ���

� 7HUMDGL�OHQGXWDQ�SDGD�EDORN ��� ����� 0
 ����� �������� ���

-XPODK�&DFDW� ����

5DWD�5DWD�1LODL�/HYHO�6LJPD� ���
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7DEHO����/HYHO�QLODL�VLJPD�FDFDW�SHNHUMDDQ�SODW�EHWRQ

1R -HQLV�&DFDW�3HNHUMDDQ�
-XPODK�
&DFDW�

-XPODK�
7RWDO�

6DWXDQ�
1LODL�
'38

1LODL�
'302

1LODL�
6LJPD�

$ &DFDW�3DGD�3HNHUMDDQ�.RORP�%HWRQ�

� %HWRQ�VWUXNWXU�SHODW�NHURSRV ���� ����� 0� ����� �������� ���

� 7HUMDGL�OHQGXWDQ�SDGD�SODW ���� ����� 0� ����� �������� ���

� 3ODW�PHQJDODPL�UHWDN�UDPEXW ���� ����� 0� ����� �������� ���

-XPODK�&DFDW� ����

5DWD�5DWD�1LODL�/HYHO�6LJPD� ���

%HUGDVDUNDQ�WDEHO�DQDOLVLV�GLDWDV�PHQXQMXNDQ�OHYHO�VLJPD�GDUL�VHWLDS�MHQLV�FDFDW�SHNHUMDDQ��

/HYHO�VLJPD�SDGD�MHQLV�FDFDW�SHNHUMDDQ�NRORP�EHWRQ�\DLWX��

�� /HYHO� VLJPD� FDFDW� SHNHUMDDQ� PDVLK� WHUGDSDW� VLVD� EHNLVWLQJ� \DQJ� PHQHPSHO� SDGD�

NRORP�EHWRQ�\DLWX�OHYHO���VLJPD��GHQJDQ��������FDFDW�SHU�MXWD�NHVHPSDWDQ��'302���

�� /HYHO�VLJPD�FDFDW�SHNHUMDDQ�EHWRQ�VWUXNWXU�NRORP�NHURSRV�\DLWX�SDGD�OHYHO���VLJPD��

GHQJDQ���������FDFDW�SHU�MXWD�NHVHPSDWDQ��'302���

�� /HYHO�VLJPD�FDFDW�SHNHUMDDQ�VXGXW�EHWRQ�SDGD�NRORP�WLGDN�UDSL�\DLWX�SDGD�OHYHO����

GHQJDQ��������FDFDW�SHU�MXWD�NHVHPSDWDQ��'302�

/HYHO�6LJPD�SDGD�MHQLV�FDFDW�SHNHUMDDQ�EDORN�EHWRQ�\DLWX��

� /HYHO�VLJPD�FDFDW�SHNHUMDDQ�PDVLK�WHUGDSDW�VLVD�EHNLVWLQJ�\DQJ�PHQHPSHO�SDGD�EDORN�

EHWRQ�\DLWX�OHYHO���VLJPD��GHQJDQ�������FDFDW�SHU�MXWD�NHVHPSDWDQ��'302��

� /HYHO�VLJPD�FDFDW�SHNHUMDDQ�EHWRQ�VWUXNWXU�EDORN�NHURSRV�\DLWX�SDGD�OHYHO���VLJPD��

GHQJDQ��������FDFDW�SHU�MXWD�NHVHPSDWDQ��'302��

� /HYHO� VLJPD�FDFDW� SHNHUMDDQ� VXGXW�EHWRQ�SDGD�EDORN� WLGDN� UDSL� \DLWX�SDGD� OHYHO� ��

VLJPD��GHQJDQ��������FDFDW�SHU�MXWD�NHVHPSDWDQ��'302��

� /HYHO�VLJPD�FDFDW�SHNHUMDDQ�OHQGXWDQ�SDGD�EDORN�\DLWX�SDGD�OHYHO���VLJPD��GHQJDQ�

������FDFDW�SHU�MXWD�NHVHPSDWDQ��'302��

/HYHO�VLJPD�SDGD�MHQLV�FDFDW�SHNHUMDDQ�SODW�EHWRQ�\DLWX��

�� /HYHO� VLJPD� FDFDW� SHNHUMDDQ�SODW�EHWRQ�NHURSRV� \DLWX�SDGD� OHYHO� �� VLJPD��GHQJDQ�

�������FDFDW�SHU�MXWD�NHVHPSDWDQ��'302��
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�� /HYHO�VLJPD�FDFDW�SHNHUMDDQ�SODW�EHWRQ�PHQJDODPL�OHQGXWDQ�\DLWX�SDGD�OHYHO���GHQJDQ�

�������FDFDW�SHU�MXWD�NHVHPSDWDQ��'302��

�� /HYHO� VLJPD� FDFDW� SHNHUMDDQ� SODW� EHWRQ� PHQJDODPL� NHUHWDNDQ� \DLWX� SDGD� OHYHO� ��

VLJPD��GHQJDQ��������FDFDW�SHU�MXWD�NHVHPSDWDQ��'302���

%HUGDVDUNDQ�QLODL�OHYHO�VLJPD�WHUVHEXW��UDWD�UDWD�OHYHO�VLJPD�GUL�VHPXD�MHQLV�FDFDW�SHNHUMDDQ�

\DLWX����1DPXQ�UDWD�UDWD�FDFDW�SDGD�SHNHUMDDQ�NRORP�\DLWX�EHUDGD�SDGD�OHYHO������VLJPD�\DQJ�

DUWLQ\D� WLQJNDW� FDFDW� \DQJ�PDVLK� WLQJJL� SDGD� SHNHUMDDQ� NRORP�� 6HGDQJNDQ� UDWD� UDWD� OHYHO�

VLJPD�FDFDW�SHNHUMDDQ�EDORN�EHWRQ�����GDQ�UDWD�UDWD�OHYHO�VLJPD�FDFDW�SHNHUMDDQ�SODW�EHWRQ�

����\DQJ�DUWLQ\D�WLQJNDW�FDFDW�SDGD�SHNHUMDDQ�EDORN�EHWRQ�GDQ�SODW�EHWRQ�UHQGDK��

&� 7DKDS�$QDO\VLV

%HUGDVDUNDQ�KDVLO�GLDJUDP�SDUHWR�MHQLV�FDFDW�GRPLQDQ�\DLWX�EHWRQ�PHQJDODPL�NHURSRV��VXGXW�

EHWRQ�WLGDN�UDSL��WHUMDGLQ\D�OHQGXWDQ�SDGD�EHWRQ��GDQ�UHWDN�UDPEXW�SDGD�EHWRQ��&DFDW�GRPLQDQ�

WHUVHEXW� DNDQ� GLDQDOLVLV� SHQ\HEDEQ\D� PHQJJXQDNDQ� ILVKERQH� GLDJUDP� XQWXN�

PHQJLGHQWLILNDVL� GDQ� PHQJHWDKXL� DNDU� SHQ\HEDE� GDUL� FDFDW� SHNHUMDDQ� \DQJ� WHUMDGL� SDGD�

SUR\HN�SHPEDQJXQDQ�,FRQ�EDOL�

*DPEDU����)LVKERQH�GLDJUDP

)DNWRU�IDNWRU�SHQ\HEDE�WHUMDGLQ\D�FDFDW�SHNHUMDDQ�\DLWX�IDNWRU�PDQXVLD��PDQ���SHNHUMD�\DQJ�

WLGDN�WHUDPSLO��SHQJDZDVDQ�\DQJ�NXUDQJ�HIHNWLI��GDQ�NHWLGDN�SDWXKDQ SDGD�SURVHGXU�NHUMD��

)DNWRU�PHWRGH��PHWKRG���SHUVLDSDQ�SHQJHFRUDQ�NXUDQJ�PHPDGDL��SURVHV�SHPDGDWDQ�EHWRQ�

0DQ0HWKRG4XDOLW\

0DWHULDO0DFKLQH(QYLURQPHQW

&$86(
())(&7

3HNHUMD \DQJ�
WLGDN�WHUDPSLO�

3HQJDZDVDQ�\DQJ�
NXUDQJ�HIHNWLI

.HWLGDN�SDWXKDQ�
SDGD�SURVHGXU NHUMD�

3HUVLDSDQ�SHQJHFRUDQ�
NXUDQJ�PHPDGDL�

3URVHV SHQJHFRUDQ�
WLGDN�EHQDU

3URVHV�SHPDGDWDQ�
EHWRQ�WLGDN�PHUDWD�

.RQWURO�NXDOLWDV�
SDGD�VDDW�VOXPS�WHVW�
WLGDN�VHVXDL�VWDQGDU�

%HWRQ�PHQJDODPL�
VHWWLQJ�

3HUDZDWDQ�DODW�
NXUDQJ�EDLN�

9LEUDWRU�PDFHW�GDQ�
EHNHUMD�WLGDN�PDNVLPDO�

6XKX�OLQJNXQJDQ�

&XDFD�KXMDQ�WHUXV�
PHQHUXV

$UHD SHQJHFRUDQ�
WLGDN�EHUVLK

3HQJJXQDDQ�DODW�WHUXV�
PHQHUXV�

%(721�
6758.785��
.(52326�

3HQJJXQDDQ DLU�EHUOHELKDQ�
SDGD�FDPSXUDQ�EHWRQ�
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WLGDN� UDWD�� WHNQLV�SHODNVDQDDQ�SHPDVDQJDQ�EHNLVWLQJ� WLGDN�EDLN��PDVD�SHPHOLKDUDDQ�EHWRQ�

VHWHODK�SHQJHFRUDQ�WLGDN�VHPSXUQD��SHQJJXQDDQ�PHWRGH�FXULQJ \DQJ�WLGDN�WHSDW��GDQ�WHUODOX�

FHSDW�PHPEXND�EHNLVWLQJ�� )DNWRU� NXDOLWDV� �TXDOLW\��� NRQWURO� NXDOLWDV� SDGD� VDDW� VOXPS� WHVW

WLGDN� VHVXDL� VWDQGDU�� GDQ� SHUKLWXQJDQ� DWDX�SHQJXNXUDQ� EHNLVWLQJ� \DQJ� WLGDN� WHSDW�� )DNWRU�

EDKDQ��PDWHULDO���EHWRQ�PHQJDODPL�VHWWLQJ��SHQJJXQDDQ�DLU�EHUOHELKDQ�SDGD�FDPSXUDQ�EHWRQ��

PDWHULDO� EHNLVWLQJ� \DQJ� NXUDQJ� EDLN�� SHQJJXQDDQ� EHNLVWLQJ� ND\X� EHUXODQJ�XODQJ�� GDQ�

VXVXWQ\D�PDWHULDO�EHWRQ��)DNWRU�SHUDODWDQ��PDFKLQH���SHUDZDWDQ�GDQ�NHEHUVLKDQ�DODW�NXUDQJ�

EDLN��EHNLVWLQJ�WLGDN�NXDW�GDQ�WLGDN�OLFLQ��SHQJHQFDQJ�EHNLVWLQJ�ILEHUJODVV WLGDN�PDNVLPDO��

)DNWRU�OLQJNXQJDQ��HQYLURQPHQW���SHUXEDKDQ�VXKX�\DQJ�HNVWULP��GDQ�DUHD�SHQJHFRUDQ�WLGDN�

EHUVLK��

'� 7DKDS�,PSURYH

3DGD� WDKDSDQ� SHUEDLNDQ� LQL� GLWHUDSNDQ� VXDWX� UHQFDQD� WLQGDNDQ� XQWXN� SHUEDLNDQ� FDFDW�

SHNHUMDDQ�\DQJ�WHUMDGL�SDGD�SUR\HN�SHPEDQJXQDQ�,FRQ�%DOL��3HUEDLNDQ�GLODNXNDQ�WHUKDGDS�

VHJDOD� VXPEHU� \DQJ� PHPLOLNL� SRWHQVL� WHUMDGLQ\D� FDFDW� SDGD� SHNHUMDDQ� EHUGDVDUNDQ� KDVLO�

DQDOLVLV�)LVKERQH�'LDJUDP� 5HNRPHQGDVL�SHUEDLNDQ�SDGD�FDFDW�SHNHUMDDQ�\DQJ�WHUMDGL�\DLWX�

GLODNXNDQ� SHPEHUVLKDQ� SDGD� DUHD� \DQJ� DNDQ� GLODNXNDQ� SHUEDLNDQ�� NHPXGLDQ� GLODNXNDQ�

FKLSSLQJ ODOX�GLODNXNDQ�PHWRGH�JURXWLQJ SDGD�DUHD�\DQJ�VXGDK�GL�FKLSSLQJ�

*DPEDU����5HNRPHQGDVL�7LQGDNDQ�SHUEDLNDQ�

'HIHFW�%HWRQ� 6HEHOXP�3HUEDLNDQ� 3URVHV�3HUEDLNDQ� 6HWHODK�SHUEDLNDQ�

%HWRQ�6WUXNWXU�
.HURSRV�

%HWRQ�6WUXNWXU�
0HOHQGXW�

6XGXWDQ�%HWRQ�
7LGDN�5DSL�

5HWDN�5DPEXW�
3DGD�%HWRQ�
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6,038/$1

%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�\DQJ�WHODK�GLODNXNDQ�GDODP�DQDOLVLV�FDFDW�SHNHUMDDQ�NRQWUXNVL�

3UR\HN� SHPEDQJXQDQ� ,FRQ� %DOL� GHQJDQ� PHQJJXQDNDQ� SHQGHNDWDQ� PHWRGH� VL[� VLJPD�

GLGDSDWNDQ� EHEHUDSD� NHVLPSXODQ� \DLWX� -HQLV� FDFDW� SHNHUMDDQ� \DQJ� GRPLQDQ� WHUMDGL� \DLWX�

EHWRQ� VWUXNWXU� NRORP� NHURSRV�� VXGXW� EHWRQ� SDGD� NRORP� WLGDN� UDSL�� EHWRQ� VWUXNWXU� EDORN�

NHURSRV�� VXGXW�EHWRQ�SDGD�EDORN� WLGDN� UDSL�� WHUMDGL� OHQGXWDQ�SDGD�EDORN� EHWRQ�� SODW� EHWRQ�

PHQJDODPL�UHWDN�UDPEXW��WHUMDGL�OHQGXWDQ�SDGD�SODW�EHWRQ�GDQ�SODW�EHWRQ�NHURSRV��1LODL�OHYHO�

VLJPD�SDGD�FDFDW�SHNHUMDDQ�\DLWX� UDWD�UDWD� OHYHO� VLJPD�SDGD�FDFDW�SHNHUMDDQ�NRORP�EHWRQ�

VWUXNWXU�VHEHVDU�����VLJPD��UDWD�UDWD�SDGD�FDFDW�SHNHUMDDQ�EDORN�EHWRQ�VWUXNWXU�VHEHVDU�����

VLJPD�GDQ�UDWD�UDWD�OHYHO�VLJPD�SDGD�FDFDW�SHNHUMDDQ�SODW�EHWRQ�VHEHVDU�����VLJPD��)DNWRU�

IDNWRU�SHQ\HEDE�WHUMDGLQ\D�FDFDW�SHNHUMDDQ�\DLWX�GRPLQDQ�GLVHEDENDQ�ROHK�IDNWRU�PDQXVLD�

�PDQ��� VHSHUWL� SHNHUMD� \DQJ� WLGDN� WHUDPSLO�� SHQJDZDVDQ�\DQJ�NXUDQJ� HIHNWLI�� GDQ� NHWLGDN�

SDWXKDQ�SDGD�SURVHGXU�NHUMD��5HNRPHQGDVL�SHUEDLNDQ�SDGD�FDFDW�SHNHUMDDQ�\DQJ�WHUMDGL�\DLWX�

GLODNXNDQ� SHPEHUVLKDQ� SDGD� DUHD� \DQJ� DNDQ� GLODNXNDQ� SHUEDLNDQ�� NHPXGLDQ� GLODNXNDQ�

FKLSSLQJ ODOX�GLODNXNDQ�PHWRGH�JURXWLQJ SDGD�DUHD�\DQJ�VXGDK�GL�FKLSSLQJ��'LKDUDSNDQ�EDJL�

SHQHOLWLDQ� ODQMXWDQ� XQWXN� PHQHQWXNDQ� EHVDU� SHQJDUXK� IDNWRU� SHQ\HEDE� WHUMDGLQ\D� FDFDW�

SHNHUMDDQ�NRQVWUXNVL�WHUKDGDS�MHQLV�FDFDW�SHNHUMDDQ�NRQVWUXNVL�

'$)7$5�3867$.$�

>�@ 3ULKDWQR��(UYLDQWR��.DPLQJ��³,GHQWLILNDVL�'DQ�8SD\D�3HQDQJJXODQJDQ�&DFDW�.RQVWUXNVL�

%DQJXQDQ�3HUXPDKDQ�0HQJJXQDNDQ�0HWRGH 6L[�6LJPD´��-76��9RO������1R����������� 2NWREHU�

�����

>�@ )DWKL\D� $OL\\DK� =DKUD�� ������� ³3HPRGHODQ� %LP� 'DODP� 3HODSRUDQ� 'HIHFW� %DQJXQDQ� +DVLO�

4XDOLW\�&RQWURO�6WUXNWXU�$WDV´��

>�@ $ULHI� 6XEDNWL� $UL\DQWR�� ³0HWRGH� 3HUEDLNDQ� 'DQ� 3HQFHJDKDQ� %HWRQ� %XQWLQJ� 3DGD� 3HODNVDDQ�

.RQVWUXNVL�%HWRQ´��9RO������2NWREHU�����

>�@ :DZDQ�.ULVQDQWR��������$QDOLVLV�&DFDW�3HNHUMDDQ�.RQVWUXNVL�6WUXNWXU�%DQJXQDQ�

*HGXQJ� 'L�.RWD�6XUDED\D�

>�@ /HVWHU��$����������3URMHFW�0DQDJHPHQW��3ODQQLQJ�$QG�&RQWURO��&DPEULGJH��%XWWHUZRUWK

+HLQHPDQQ�
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>�@ )RUFDGD��1���0DFDUXOOD��0���*DQJROHOOV��0���	�&DVDOV��0����������$VVHVVPHQW�2I�

&RQVWUXFWLRQ�'HIHFWV�,Q�5HVLGHQWLDO�%XLOGLQJV�,Q�6SDLQ��%XLOGLQJ�5HVHDUFK�	� ,QIRUPDWLRQ�� ���

��������������

>�@ $QGU\�*XQDZDQ�6DSXWUD��5H]N\�7DUDQ��3UDVHWLR�6XGMDUZR��-DQXDU�%XQWRUR�´�,GHQWLILNDVL�

3HQ\HEDE�.HUXVDNDQ�3DGD�%HWRQ�'DQ�3HQFHJDKDQQ\D´��9RO�����1R���������

>�@�1XU�1DELKDK�$EG�5D]DN�(W�$O����-XUQDO� 0LQLPL]LQJ�'HIHFWV�,Q�%XLOGLQJ�&RQVWUXFWLRQ�

3URMHFW -XUQDO�7HNQRORJL��6FLHQFHV�	�(QJLQHHULQJ������±�����������±��

>�@ &DFDW�3DGD�(OHPHQ�%HWRQ��³6WXGL�3DGD�%DQJXQDQ�7HPSDW�7LQJJDO�%HUXVLD����7DKXQ�.H�

$WDV� 'L� 2QLWVKD� 0HWURSROLV�� 1HJDUD� %DJLDQ� $QDPEUD�� 1LJHULD´�� -XUQDO� 3HQHOLWLDQ�

.RQVWUXNVL� 'DQ�3HUHQFDQDDQ�%DQJXQDQ��9RO�����1R����6HSWHPEHU�����

>��@ 3UDVHWLR�6XGMDUZR��-DQXDU�%XQWRUR�´�,GHQWLILNDVL�3HQ\HEDE�.HUXVDNDQ�3DGD�%HWRQ�'DQ�

3HQFHJDKDQQ\D´��9RO�����1R����������

>��@ 7DOLWD�6KRIIDWXO�8PPDK��%XGL�3UL\DQWR��³0HWRGH�3HUEDLNDQ�'DQ�3HQFHJDKDQ�%HWRQ� %XQWLQJ�

3DGD�3HODNVDQDDQ�.RQVWUXNVL�%HWRQ´��9RO�����1R�����0HL������

>��@ $XOLD�$\X�0DKDUDQL��%XGL�3UL\DQWR��³$QDOLVLV�)DNWRU�)DNWRU�3HQ\HEDE�3HQJHURSRVDQ�

%HWRQ�.RORP�3DGD�3UR\HN�*HGXQJ´��9RO����1R�����0HL������

>��@ )DX]DQ��0����������³$QDOLVLV�3HQJHQGDOLDQ�.XDOLWDV�XQWXN�0HQJXUDQJL�'HIHFW�3URGXN�SDGD�

.DEHO�)LEHU�2SWLN´�

>��@ 6WHSKDQLH�0LFKHOOH��,QGD�/DQLYH�$JJLV��+DQGRNR�6XJLKDUWR��³$QDOLVLV�3HQJHQGDOLDQ�0XWX�

3DGD� 3HNHUMDDQ� )LQLVKLQJ� 'DQ� 0HS� 'L� 3UR\HN� $SDUWHPHQ� ;� GL� 6XUDED\D� 'HQJDQ� 0HWRGH�

6L[�6LJPD�'PDLF´��9RO������1R����������

>��@ 1XUXO�,OPLD��9LR�$SUL�-XDQGDE��0HJD�&DWWOH\D�3$�,VODPLF��3HQJJXQDDQ�0HWRGH�+,5$5&�

GDQ�'LDJUDP�)LVKERQH�GDODP�$QDOLVLV�5LVLNR�.��SDGD�,QGXVWUL�%DMD�.DUERQ��9RO������1R�� ���

�����

>��@ ,QGUL\DZDWL�6LND��³$QDOLVLV�3HQJHQGDOLDQ�.XDOLWDV�3URGXN�7LDQJ�3DQFDQJ�0HQJJXQDNDQ�

0HWRGH�6L[�6LJPD´��9RO�����1R����������

>��@ ,ID�6DLGDWXQLQJW\DV���0XKDPPDG�$OGH�5L]DO���$QDOLVLV�3HQJHQGDOLDQ�.XDOLWDV�3URGXN�

.RQVWUXNVL� %DMD� XQWXN� -HPEDWDQ� 0HQJJXQDNDQ 0HWRGH� 6L[� 6LJPD� '0$,&� GL� 3DEULN�

)DEULNDVL�%DMD��9RO������1R����������
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