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$EVWUDFW�

&XUUHQWO\�� LQIUDVWUXFWXUH� GHYHORSPHQW� LV� LQFUHDVLQJ� LQ� YDULRXV� UHJLRQV�� RQH� RI� ZKLFK� LV� VXSSRUWLQJ�
WUDQVSRUWDWLRQ� LQIUDVWUXFWXUH� LQ� WKH� LQGXVWULDO� VHFWRU�� $� FRQVWUXFWLRQ� SURMHFW� LV� DQ� DFWLYLW\� SODQQHG� DQG�
LPSOHPHQWHG�WR�EXLOG��PRGLI\�RU�UHSDLU�SK\VLFDO�VWUXFWXUHV�RU�LQIUDVWUXFWXUH��VXFK�DV�EXLOGLQJV��URDGV��EULGJHV��
GDPV� DQG� VR� RQ�� 7KH� DLP�RI� D� FRQVWUXFWLRQ�SURMHFW� LV� WR� FUHDWH� LQIUDVWUXFWXUH� WKDW� VXSSRUWV� DQG� VXSSRUWV�
FRPPXQLW\�DFWLYLWLHV�LQ�DFFRUGDQFH�ZLWK�WKH�HVWDEOLVKHG�EXGJHW�DQG�VFKHGXOH��%DVHG�RQ�REVHUYDWLRQV�RQ�-O��
7XNDG�%DGXQJ��WKLV�URDG�H[SHULHQFHG�PRGHUDWH�GDPDJH�FDXVHG�E\�WKH�H[LVWLQJ�DVSKDOW�ZKLFK�KDG�QRW�EHHQ�
UHQHZHG�VR�WKDW�RYHU�WLPH�WKH�URDG�ZDV�GDPDJHG�DQG�PDGH�SDVVLQJ�PRWRULVWV�OHVV�FRPIRUWDEOH��,W�LV�QHFHVVDU\�
WR�SODQ� WKH�FRQVWUXFWLRQ�RI�D�QHZ�URDG� IRU�FRPIRUWDEOH�GULYLQJ� IRU� WKRVH�FURVVLQJ�-O��7XNDG�%DGXQJ�� �7KH�
UHVXOWV�RI�PHDVXUHPHQWV�LQ�WKH�ILHOG�VKRZHG�WKDW�WKH�URDG�OHQJWK�ZDV�����NP��ZKHUH�,�VHW�67$�������LQ�IURQW�
RI�.XQXGKKDQL�DQG�67$�������HQGHG�LQ�IURQW�RI�.LPLD�)DUPD��-O��7XNDG�%DGXQJ�-O��7XNDG�<HK�$\D�MXQFWLRQ���
WKH�URDG�ZLGWK�ZDV���PHWHUV�DQG�WKH�ZLGWK�RI�WKH�URDG�VKRXOGHU�LV���PHWHUV��)URP�WKH�UHVXOWV�RI�WKH�SODQQLQJ�
,�GLG�RQ�-O��7XNDG�%DGXQJ��6RXWK�'HQSDVDU�ZLWK�D�URDG�OHQJWK�RI�67$�������±�67$��������WKH�FRQFOXVLRQ�LV�
REWDLQHG��QDPHO\�D�FDOFXODWLRQ�XVLQJ�WKH�&RPSRQHQW�$QDO\VLV�0HWKRG��WKH�UHVXOW�LV�WKDW�WKH�UHTXLUHG�SDYHPHQW�
WKLFNQHVV� ���FP�LQ�WKH�IRUP�RI�$&�:&��&DOFXODWLRQV�XVLQJ�WKH�'HIOHFWLRQ�0HWKRG��WKH�UHTXLUHG�SDYHPHQW
WKLFNQHVV�UHVXOWV�DUH�$&�±�:&� ��FP��$&�±�%&� ��FP�DQG�$JJUHJDWH�$� ���FP��

.H\ZRUGV��5RDG��3DYHPHQW�7KLFNQHVV��5RDG�'DPDJH�

$EVWUDN�

3DGD� VDDW� LQL�� PHQLQJNDWQ\D� SHPEDQJXQDQ� LQIUDVWUXNWXU� GL� EHUEDJDL� GDHUDK� VDODK� VDWXQ\D� GDODP�
PHQXQMDQJ� SUDVDUDQD� WUDQVSRUWDVL� GDODP� VHNWRU� LQGXVWUL�� 3UR\HN� NRQVWUXNVL� DGDODK� VXDWX� NHJLDWDQ� \DQJ�
GLUHQFDQDNDQ� GDQ� GLODNVDQDNDQ� XQWXN� PHPEDQJXQ�� PHPRGLILNDVL�� DWDX� PHPSHUEDLNL� VWUXNWXU� ILVLN� DWDX�
LQIUDVWUXNWXU�� VHSHUWL� JHGXQJ�� MDODQ�� MHPEDWDQ�� EHQGXQJDQ� GDQ� VHEDJDLQ\D�� 7XMXDQ� GDUL� SUR\HN� NRQVWUXNVL�
DGDODK� PHQFLSWDNDQ� LQIUDVWUXNWXU� \DQJ� PHQGXNXQJ� GDQ� PHQXQMDQJ� DNWLYLWDV� PDV\DUDNDW� VHVXDL� GHQJDQ�
DQJJDUDQ�GDQ�MDGZDO�\DQJ�GLWHWDSNDQ��%HUGDVDUNDQ�SHQJDPDWDQ�SDGD�-O��7XNDG�%DGXQJ��MDODQ�LQL�PHQJDODPL
NHUXVDNDQ�VHGDQJ�\DQJ�GLDNLEDWNDQ�ROHK�DVSDO�H[LVWLQJ�\DQJ�EHOXP�GLSHUEDKDUXL�VHKLQJJD�VHLULQJ�EHUMDODQQ\D�
ZDNWX� MDODQ� WHUVHEXW� UXVDN� GDQ� PHPEXDW� SHQJHQGDUD� \DQJ� PHOLQWDV� PHQMDGL� NXUDQJ� Q\DPDQ�� 3HUOXQ\D�
GLEXDWNDQ�SHUHQFDQDDQ�SHPEDQJXQDQ�MDODQ�EDUX�GHPL�NHQ\DPDQDQ�EHUNHQGDUD�EDJL�\DQJ�PHOLQWDVL�-O��7XNDG�
%DGXQJ���+DVLO�GDUL�SHQJXNXUDQ�GL�ODSDQJDQ�GLSHUROHK�SDQMDQJ�MDODQ�����NP�GL�PDQD�67$�������VD\D�SDWRNDQ�
GL�GHSDQ�.XQXGKKDQL�GDLQ�67$�������EHUDNKLU�GL�GHSDQ�.LPLD�)DUPD��SHUWLJDDQ�-O��7XNDG�%DGXQJ�-O��7XNDG
<HK�$\D���OHEDU�MDODQ���PHWHU�GDQ�OHEDU�EDKX�MDODQ���PHWHU��'DUL�KDVLO�SHUHQFDQDDQ�\DQJ�VD\D�ODNXNDQ�SDGD�-O��
7XNDG� %DGXQJ�� 'HQSDVDU� 6HODWDQ� GHQJDQ� SDQMDQJ� MDODQ� 67$� ������ ±� 67$� ������ PDND� GLGDSDWNDQ�
NHVLPSXODQ�\DLWX�SHUKLWXQJDQ�GHQJDQ�PHQJJXQDNDQ�0HWRGH�$QDOLVD�.RPSRQHQ��KDVLO�WHEDO�SHUNHUDVDQ�\DQJ�
GLEXWXKNDQ�  � �� FP� EHUXSD� $&�:&�� 3HUKLWXQJDQ� GHQJDQ� PHQJJXQDNDQ� 0HWRGH� /HQGXWDQ�� KDVLO� WHEDO�
SHUNHUDVDQ�\DQJ�GLEXWXKNDQ�\DLWX�$&�±�:&� ��FP��$&�±�%&� ��FP�GDQ�$JUHJDW�$� ���FP��

.DWD�.XQFL��-DODQ��7HEDO�3HUNHUDVDQ��.HUXVDNDQ�-DODQ�
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�� 3HQGDKXOXDQ�
3DGD� VDDW� LQL�� PHQLQJNDWQ\D� SHPEDQJXQDQ� LQIUDVWUXNWXU� GL� EHUEDJDL� GDHUDK� VDODK�

VDWXQ\D�GDODP�PHQXQMDQJ�SUDVDUDQD�WUDQVSRUWDVL�GDODP�VHNWRU�LQGXVWUL��3UR\HN�NRQVWUXNVL�
DGDODK� VXDWX� NHJLDWDQ� \DQJ� GLUHQFDQDNDQ� GDQ� GLODNVDQDNDQ� XQWXN� PHPEDQJXQ��
PHPRGLILNDVL�� DWDX� PHPSHUEDLNL� VWUXNWXU� ILVLN� DWDX� LQIUDVWUXNWXU�� VHSHUWL� JHGXQJ�� MDODQ��
MHPEDWDQ��EHQGXQJDQ�GDQ�VHEDJDLQ\D��7XMXDQ�GDUL�SUR\HN�NRQVWUXNVL�DGDODK�PHQFLSWDNDQ�
LQIUDVWUXNWXU�\DQJ�PHQGXNXQJ�GDQ�PHQXQMDQJ�DNWLYLWDV�PDV\DUDNDW�VHVXDL�GHQJDQ�DQJJDUDQ�
GDQ�MDGZDO�\DQJ�GLWHWDSNDQ���

6HLULQJ� GHQJDQ� SHUNHPEDQJDQ� WHNQRORJL�� SHUPLQWDDQ� PDV\DUDNDW� WHUKDGDS� DODW�
WUDQVSRUWDVL�VHPDNLQ�PHQLQJNDW��7HUEXNWL�SDGDWQ\D�ODOX�OLQWDV��PDFHW�SDGD�UXDV�MDODQ�\DQJ�
DGD� \DQJ� GLDNLEDWNDQ� ROHK� EHUWDPEDKQ\D� YROXPH� NHQGDUDDQ�� NKXVXVQ\D� GL� GDHUDK�.RWD�
'HQSDVDU�� 6HKLQJJD� NHDGDDQ� LQL� EHULPEDV� SDGD� SHUNHUDVDQ� MDODQ� \DQJ� PHQJDODPL�
SHQHULPDDQ�EHEDQ�NHQGDUDDQ�\DQJ�WHUXV�PHQHUXV��NHPXGLDQ�PHQJDNLEDWNDQ�MDODQ�PHQMDGL�
UXVDN��$NKLUQ\D�MDODQ�WLGDN�ODJL�DPDQ��Q\DPDQ��GDQ�HILVLHQ���

3HUOX�DGDQ\D�SHUEDLNDQ�SDGD� UXDV�UXDV� MDODQ�\DQJ� WHODK� UXVDN� LQL��8QWXN�SHUEDLNDQ�
MDODQ�\DQJ�WHODK�UXVDN�DGD�EHEHUDSD�PHWRGH��VDODK�VDWXQ\D�DGDODK�SHQDPEDKDQ�WHEDO�ODSLV�
WDPEDK�DWDX�RYHUOD\�XQWXN�PHPSHUEDLNL�PDXSXQ�PHQDPEDK�XPXU�UHQFDQD�GDUL�SHUNHUDVDQ�
WHUVHEXW��'DODP�SHUHQFDQDDQ�SHQDPEDKDQ� WHEDO� ODSLVDQ�SHUNHUDVDQ� DWDX� RYHUOD\� WHUGDSDW�
EHEHUDSD�PHWRGH�SHUKLWXQJDQQ\D���

%HUGDVDUNDQ� SHQJDPDWDQ� SDGD� -O�� 7XNDG� %DGXQJ�� MDODQ� LQL� PHQJDODPL� NHUXVDNDQ�
VHGDQJ� \DQJ� GLDNLEDWNDQ� ROHK� DVSDO� H[LVWLQJ� \DQJ� EHOXP� GLSHUEDKDUXL� VHKLQJJD� VHLULQJ�
EHUMDODQQ\D�ZDNWX� MDODQ� WHUVHEXW� UXVDN�GDQ�PHPEXDW�SHQJHQGDUD�\DQJ�PHOLQWDV�PHQMDGL�
NXUDQJ� Q\DPDQ�� 3HUOXQ\D� GLEXDWNDQ� SHUHQFDQDDQ� SHPEDQJXQDQ� MDODQ� EDUX� GHPL�
NHQ\DPDQDQ�EHUNHQGDUD�EDJL�\DQJ�PHOLQWDVL�-O��7XNDG�%DGXQJ���

3DGD�-O��7XNDG�%DGXQJ�LQL�WHUPDVXN�MDODQ�ORNDO�QDPXQ�WLGDN�VHPXD�MHQLV�NHQGDUDDQ�
PHOLQWDVL� MDODQ� LQL��.DUHQD�KDO� WHUVHEXW��EHEDQ�NHQGDUDDQ�\DQJ�PHPSHQJDUXKL�NHUXVDNDQ�
MDODQ�WHUVHEXW�WLGDN�VHSHUWL�MDODQ�ODLQQ\D�GL�.RWD�'HQSDVDU��PDND�SHUEDLNDQQ\D�GLIRNXVNDQ�
GDUL� ODSLV� SRQGDVL� �EDVH� FRXUVH��� 'HQJDQ� PHWRGH� SHUKLWXQJDQ� \DQJ� GLJXQDNDQ� DNDQ�
PHQJKDVLONDQ�WHEDO�SHUNHUDVDQ�\DQJ�VHVXDL�XQWXN�PHPSHUEDLNL�MDODQ�GL�-O��7XNDG�%DGXQJ�
GDQ�ELVD�PHPSHUKLWXQJNDQ�XPXU�UHQFDQD�XQWXN�SHPHOLKDUDDQ�MDODQ�EHULNXWQ\D��

�� 0HWRGH�3HQHOLWLDQ�
3DGD�SHQHOLWLDQ�LQL�UDQFDQJDQ�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�DGDODK�NXDQWLWDWLI��PHWRGH�

SHQHOLWLDQ�PHQJJXQDNDQ�DQJND�GDQ�VWDWLVWLN�GDODP�SHQJXPSXODQ�VHUWD�DQDOLVLV�GDWD�\DQJ�
GDSDW�GLXNXU��'DWD�\DQJ�GLNXPSXONDQ�ELDVDQ\D�EHUEHQWXN�DQJND��VHSHUWL�KDVLO�VXUYHL��GDWD�
HNVSHULPHQ��GDQ�VWDWLVWLF�\DQJ�PHQJKDVLONDQ�VHEXDK�SHUKLWXQJDQ�GDODP�SHQHOLWLDQ�LQL��'DWD�
SULPHU� DGDODK� GDWD� LQIRUPDVL� \DQJ� GLNXPSXONDQ� DWDX� GLEXDW� ROHK� SHQHOLWL� XQWXN� WXMXDQ�
SHQHOLWLDQ�WHUWHQWX��/RNDVL�SHQHOLWLDQ�\DQJ�GLMDGLNDQ�REMHN�SDGD�SHQHOLWLDQ�LQL�EHUDGD�GL�-O��
7XNDG� %DGXQJ�� 'HQSDVDU� 6HODWDQ�� %DOL�� 'DODP� SHQHOLWLDQ� LQL� DGDSXQ� GDWD� SULPHU� \DQJ�
GLEXWXKNDQ�PHODOXL� VXUYHL� GDWD�*HRPHWULN� -DODQ� GDQ� GDWD�9ROXPH�/DOX� OLQWDV� VHUWD� GDWD�
VHNXQGHU�\DQJ�GLSHUOXNDQ�DGDODK�/DOX�/LQWDV�+DULDQ�5DWD�5DWD��/+5���'DWD�WDQDK��0HWRGH�
%LQD�0DUJD��%HUGDVDUNDQ�KDVLO� VXUYHL�� GLSHUROHK�GDWD�YROXPH� ODOX� OLQWDV�KDULDQ�GDQ�GDWD�
JHRPHWULN�MDODQ�SDGD�-O��7XNDG�%DGXQJ��'HQSDVDU�6HODWDQ��%DOL��

� 'DWD� \DQJ� GLGDSDWNDQ� EHUGDVDUNDQ� WHNQLN� SHQJXPSXODQ� GDWD� NHPXGLDQ� GLDQDOLVLV�
GHQJDQ�PHQJJXQDNDQ�0LFURVRIW�([FHO�XQWXN�GLODNXNDQ�SHUKLWXQJDQ�WHEDO�SHUNHUDVDQ�OHQWXU��
3HQJDQDOLVLVDQ�GDWD�GLODNXNDQ�GHQJDQ�SHQJLQSXWDQ�GDWD�YROXPH�NHQGDUDDQ�ODOX�OLQWDV�VHUWD�
SHUKLWXQJDQ� WHEDO� SHUNHUDVDQ�� 3URVHV� DQDOLVLV� GDWD� PHOLSXWL� ODQJNDK�ODQJNDK� VHEDJDL�
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EHULNXW�7DKDS�SHQJXPSXODQ�GDWD��SHQJRODKDQ�GDWD��DQDOLVLV�PHWRGH�SHUEDLNDQ�MDODQ��KDVLO�
GDQ�SHPEDKDVDQ�WHEDO�SHUNHUDVDQ�OHQWXU��

�� +$6,/�'$1�3(0%$+$6$1�
��� 6XUYHL�.RQGLVL�-DODQ�

-O��7XNDG�%DGXQJ�WHUPDLVXN�GDLODLP�MDLODLQ�ORNDLO��SDLGDL�SURVHV�SHQJXNXUDLQ�GL�ODLSDLQJDLQ�GL�
ODLNXNDLQ�GDLUL�SDJL�VDLPSDLL�VLDQJ�KDLUL�GLPDLQDL�SHQJXNXUDLQ�LQL�PHOLSXWL�SHQJXNXUDLQ�SDLQMDLQJ�
MDLODLQ��OHEDLU�MDLODLQ��EDLKX�MDLODLQ�VHUWDL�IDLVLOLWDLV�MDLODLQ�ODLLQ�Q\DL��+DLVLO�GDLUL�SHQJXNXUDLQ�GL�ODLSDLQJDLQ�
GLSHUROHK�SDLQMDLQJ�MDLODLQ�����NP�GL�PDQD�67$�������VD\D�SDWRNDQ�GL�GHSDQ�.XQXGKKDQL�
GDLQ�67$�������EHUDNKLU�GL�GHSDQ�.LPLD�)DUPD��SHUWLJDDQ�-O��7XNDG�%DGXQJ�-O��7XNDG�<HK�
$\D���OHEDLU�MDLODLQ���PHWHU�GDLQ�OHEDLU�EDLKX�MDLODLQ���PHWHU��$,GDLSXQ�GDLWDL�MDLODLQ�GDLSDLW�GL�OLKDLW�SDLGD L

*DLPEDLU������GDWD�JHRPHWULN�MDODQ�GDQ�*DPEDU������

*DLPEDLU�����)RWR�-O��7XNDG�%DGXQJ��'HQSDVDU�6HODWDQ�
'DWD�JHRPHWULN�MDODQ��QDPD�MDODQ�\DLWX�-O��7XNDG�%DGXQJ��SDQMDQJ�MDODQ�������PHWHU��OHEDU�
MDODQ���PHWHU��OHEDU�EDKX�MDODQ���PHWHU��GDQ�OXDV�MDODQ�������P��GHQJDQ�WLSH�MDODQ�����8'��

� � � ������������� � � � ���

67$��������

&/&

��� ������ ����

/DSLV�3HUHNDW�������/WU�Pð
/DVWRQ�/DSLV��$QWDUD��$&�%&��W ���FP

([LVWLQJ�$VSDO

/DSLV�3HUHNDW�������/WU�Pð
/DVWRQ�/DSLV��$86��$&�:&��W ���FP

��� ���

%HWRQ�.XUXV��W ����FP%HWRQ�.XUXV��W ����FP

*DPEDU�����3RWRQJDQ�PHOLQWDQJ�
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��� 9ROXPH�/DOX�/LQWDV�
9ROXPH� ODOX� OLQWDV� \DQJ� GLGDSDWNDQ� SDGD� VDDW� VXUYHL� GL� -O�� 7XNDG�%DGXQJ� GHQJDQ�

SDQMDQJ�67$�������±�67$�������\DQJ�GLNRQYHUVL�NH�GDODP�VDWXDQ�PRELO�SHQXPSDQJ��VPS��
PHQXUXW�PDVLQJ�PDVLQJ�MHQLV�NHQGDUDDQ��EHULNXW�PHUXSDNDQ�KDVLO�UHNDSDQ�GDWD�KDULDQ�UDWD�
UDWD��

7DEHO�����'DWD�YROXPH�ODOX�OLQWDV�-O��7XNDG�%DGXQJ�

7DEHO�GLDWDV�PHQMHODVNDQ�EDKZD�NHQGDUDDQ�\DQJ�PHOHZDWL�-O��7XNDG�%DGXQJ��'HQSDVDU�
6HODWDQ�DGDODK�MHQLV�NHQGDUDDQ�VHSHUWL�VHSHGD�PRWRU��NHQGDUDDQ�ULQJDQ��PRELO��SLFN�XS��WUXN�
NHFLO���NHQGDUDDQ�EHUDW��WUXN�DV����WRQ��WUXN�DV����WRQ��GDQ�MXPODK�NHQGDUDDQ�WHUWLQJJL�UDWD�
UDWD�\DLWX�MHQLV�NHQGDUDDQ�ULQJDQ�GDQ�EHULNXW�GDWD�YROXPH�ODOX�OLQWDV�SHU�KDUL��

7DEHO�����5HNDSLWXODVL�GDWD�YROXPH�ODOX�OLQWDV�-O��7XNDG�%DGXQJ�

9ROXPH�5DWD�5DWD�3HU�+DUL�
+DUL�7DQJJDO� 5DWD�5DWD�

6HQLQ�����-XQL����� �������
6HODVD�����-XQL����� �������
5DEX�����-XQL����� ������

7RWDO
6HSHGD�0RWRU��0F� .HQGDUDDQ�5LQJDQ���/9� .HQGDUDDQ�%HUDW��+9� .HQGDUDDQ�7LGDN�%HUPRWRU��80�
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5DWD�5DWD ������ ������ ����� ���� �������

9ROXPH�.HQGDUDDQ
+DUL�7DQJJDO :DNWX

6HQLQ�����$JXVWXV�
����

6HODVD�����$JXVWXV�
����

5DEX�����$JXVWXV�
����

7RWDO
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��� 3HUKLWXQJDQ�3HUNHUDVDQ�/HQWXU�
0HWRGH� \DQJ� GL� JXQDNDQ� SDGD� -O�� 7XNDG� %DGXQJ� \DLWX� PHQJJXQDNDQ� 0HWRGH� $QDOLVD�
.RPSRQHQ�GDQ�0HWRGH�/HQGXWDQ�%%�GHQJDLQ�NHWHEDODQ�\DQJ�GLKLWXQJ�VHEDJDL�EHULNXW���
�� 3HUNLUDDQ�/DOX�/LQWDV�0DVD�'DWDQJ��:����3DGD�$NKLU�8PXU�5HQFDQD�� �

� 'DWD�/DOX�/LQWDV�7DKXQ� � ����� � � �
� ��.HQGDUDDQ�5LQJDQ���WRQ��  � ���� .HQGDUDDQ� �
� ��%XV�3HQXPSDQJ� �  � ���� .HQGDUDDQ� �
� ��7UXFN���$V����WRQ� �  � ��� .HQGDUDDQ� �
� ��7UXFN���$V����WRQ� �  � ��� .HQGDUDDQ� �

� /+5��.HQGGDUDDQ�KDUL���MXUXVDQ�� ����������.HQGDUDDQ� �

� 8PXU�5HQFDQD��85��� � � � �
� ��8PXU�5HQFDQD�3UR\HN��Q�� ����WK�������!� �3%��
� &DWDWDQ��� �3%�� �3HPEDQJXQDQ�-DODQ�������WK� �
� � � �31�� �3HQLQJNDWDQ�MDODQ�����������WK� �
� � � �30�� �3HPHOLKDUDDQ�-DODQ��������WK� �

� 3HUWXPEXKDQ�/DOX�OLQWDV�WK��J�����������

3HUKLWXQJDQ�)DNWRU�(NLYDOHQ��(�� � � � � � �
��.HQGDUDDQ�5LQJDQ���WRQ��  ��������� ��������A����������� ��������
��%XV�3HQXPSDQJ� �  ��������� ��������A����������� ��������
��7UXFN���$V����WRQ��  ��������� ��������A���������� ��������
��7UXFN���$V����WRQ��  ������������� ��������A���������� ��������

''� ����
-XPODK�/DMXU�3HU�DUDK� ����

'/� ����
Z�� SHU�KDUL�� ������

ϭ
ϰ
ϴ
ϱ
͕ϲ
Ϭ

ϭ
ϯ
ϲ
ϵ
͕Ϯ
Ϭ

ϵ
ϴ
ϭ
͕Ϯ
Ϭ

^ � E /E ͕ � ϭ ϰ � :hE / � Ϯ Ϭ Ϯ ϰ ^ � >� ^� ͕ �ϭ ϱ � :hE / � Ϯ Ϭ Ϯ ϰ Z��h ͕ � ϭ ϲ � :hE / � Ϯ Ϭ Ϯ ϰ

sK>hD��,�Z/�E�Z�d�ͲZ�d�

*DPEDU�����*UDILN�9ROXPH�/DOX�/LQWDV�+DULDQ�5DWD�UDWD
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Z�� SHU�WDKXQ�� ���������

%HEDQ�JDQGDU�VWDQGDU�XQWXN�ODMXU�SHUHQFDQD�VHODPD�XPXU�UHQFDQD� � �
Z���DNKLU�XPXU�UHQFDQD�WDKXQ�� �Z���[�����J�AQ��������J���
Z���DNKLU�XPXU�UHQFDQD�WDKXQ�� ������������ �

,73�7HUMDGL

1R %DKDQ�
.HNXDWDQ 7HEDO ,73

.HW�
D '��FP� �FP�

�� �� �� � � �

� $&�� :& ���� ���� �����
� $&� %& ���� ���� �����
� $**��$ ���� ����� �����
� $**��% ���� ���� �
� 8UXJDQ�SLOLKDQ ���� ���� �
� /DSHQ ���� ���� �
� 0DFDGDP ���� ���� �

�����

,73�7HUMDGL��� ����� FP�!�,73�VLVD����!�RN���

'DUL� KDVLO� GLDWDV�� WHEDO� ODSLVDQ� OHQWXU� GHQJDQ�PHQJJXQDNDQ�0HWRGH�$QDOLVD� .RPSRQHQ�
GLGDSDWNDQ�ODSLVDQ�$&�:&�VHWHEDO��FP��ODSLVDQ�$&�%&�VHWHEDO��FP��ODSLVDQ�DJJUHJDW�$�
VHWHEDO���FP��
�� 3HUKLWXQJDQ�GHQJDQ�0HWRGH�/HQGXWDQ��
'DWD�,QSXW��� � � � �

�� /HEDU�-DODQ�/� ���������/DMXU��
�� .RHILVLHQ�'LVWULEXVL�.HQGDUDDQ��&���
.HQGDUDDQ�ULQJDQ��� � � �
��DUDK�������� �
��DUDK�������� � � � � �
.HQGDUDDQ�EHUDW���� � � �

��DUDK�������� � �
��DUDK��������

3HUWXPEXKDQ�/DOX�OLQWDV�WK��U�� � � � �
6HODPD�3HODNVDQDDQ��� � � � �
��.HQGDUDDQ�5LQJDQ���WRQ��  � ������ ���WDKXQ� � ����
��%XV�3HQXPSDQJ����WRQ��  � ������ ���WDKXQ� � ����
��7UXFN���$V����WRQ� �  � ������ ���WDKXQ� � ����
��7UXFN���$V����WRQ� �  � ������ ���WDKXQ� � ����
� .HQGDUDDQ�5LQJDQ���WRQ�  ���������
� %XV�3HQXPSDQJ����WRQ�  ���������
� 7UXFN���$V����WRQ  ���������
� 7UXFN���$V����WRQ  ���������
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&(6$� �ȈP�[�����[�(�[�&�[�1���GLPDQD��� � � � �
WUDNWRU�WUDLOHU

&(6$� ��DNXPXODWLI�HTLYDOHQ�EHEDQ�VXPEX�VWDQGDU� � � �
P� � MXPODK�PDVLQJ�PDVLQJ�MHQLV�NHQGDUDDQ� � � �
���� � MXPODK�KDUL�GDODP���WDKXQ��WDEHO���� � � �
&� � NRHI�GLVWULEXVL�NHQGDUDDQ��WDEHO���� � � �
1� � IDNWRU�KXEXQJDQ�XPXU�UHQFDQD�\DQJ�VXGDK�GLVHVXDLNDQ�GHQJDQ�

SHUNHPEDQJDQ�ODOX�OLQWDV��WDEHO����

&(6$� ���������
/HQGXWDQ�ZDNLO��'ZDNLO�DWDX�'VEO�RY��GHQJDQ�PHQJJXQDNDQ�5XPXV�����
'ZDNLO�DWDX�'VEO�RY� � G5�����6��XQWXN�MDODQ�DUWHUL��WRO��WLQJNDW�NHSHUFD\DDQ��������
'ZDNLO�DWDX�'VEO�RY� � G5��������6��XQWXN�MDODQ�NROHNWRU��WLQJNDW�NHSHUFD\DDQ�������
'ZDNLO�DWDX�'VEO�RY� � G5��������6��XQWXN�MDODQ�ORNDO��WLQJNDW�NHSHUFD\DDQ������� �
'ZDNLO�DWDX�'VEO�RY� � ������ PP�

/HQGXWDQ�UHQFDQD��LMLQ���'UHQFDQD�DWDX�'VWO�RY��GDSDW�PHQJJXQDNDQ�*DPEDU���
.XUYD�'�DWDX�GHQJDQ�5XPXV�����
'UHQFDQD�DWDX�'VWO�RY� ��������[�&(6$��������� � �
'UHQFDQD�DWDX�'VWO�RY� �������PP� � �
/Q���������� � �������� � �
/Q��'VEO�RY�� � �������� � �
/Q��'VWO�RY��� � �������� �

�/Q�����������/Q��'VEO�RY����/Q��'VWO�RY���
+R� ������������������������������������������������������

�������
+R� ���� FP���!�WHEDO�RYHUOD\�

0HQHQWXNDQ�.RUHNVL�7HEDO�/DSLV�WDPEDK��)R��� �
7357� ������&�
)�� ��������[�(;3�������[7357�� �
)�� �������� �

0HQJKLWXQJ�WHEDO� ODSLV� WDPEDK�WHUNRUHNVL� �+W��GHQJDQ�PHQJJXQDNDQ�UXPXV�
���\DLWX�� � �
+W� � +R�[�)�� � � � � �
+W� � ����� FP� �/DVWRQ�GHQJDQ�PRGXOXV�5HVLOLHQ�����03D�GHQJDQ�VWDELOLWDV�
PDUVKDO�PLQLPXP�VHEHVDU�����NJ��

� .HWHUDQJDQ�� � � � � � �
� � � $&�±�:&� �  � ����� FP� � �
� � � $&�±�%&� �  � ����� FP� � �

� � � $JUHJDW�NODV�$�  � ������ FP� � � �
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�� 6,038/$1�
'DUL�KDVLO�SHUHQFDQDDQ�\DQJ�VD\D�ODNXNDQ�SDGD�-O��7XNDG�%DGXQJ��'HQSDVDU�6HODWDQ�

GHQJDQ� SDQMDQJ� MDODQ� 67$� ������ ±� 67$� ������ PDND� GLGDSDWNDQ� NHVLPSXODQ� VHEDJDL�
EHULNXW��

�� 3HUKLWXQJDQ�GHQJDQ�PHQJJXQDNDQ�0HWRGH�$QDOLVD�.RPSRQHQ�GDQ�0HWRGH�/HQGXWDQ��
KDVLO�WHEDO�SHUNHUDVDQ�\DQJ�GLEXWXKNDQ��
D� $&�±�:&� ��FP�
E� $&�±�%&� ��FP�
F� $JUHJDW�$� ���FP�
%HUGDVDUNDQ�KDVLO�SHQJDPDWDQ��-O��7XNDG�%DGXQJ�PHUXSDNDQ�MDODQ�\DQJ�EHOXP�SHUQDK�

GLDGDNDQ�SHQLQJNDWDQ�DWDX�SHPHOLKDUDDQ��PDND�GDUL�LWX�GLUHQFDQDNDQ�SHPEDQJXQDQ�MDODQ�
EDUX�GLDWDVQ\D� DJDU�SHQJHQGDUD�\DQJ�PHOLQWDVL� MDODQ� WHUVHEXW�PHQMDGL� OHELK�Q\DPDQ�GDQ�
DPDQ��'HQJDQ�KDVLO� SHUKLWXQJDQ�\DQJ� VDPD�GDODP�PHQJJXQDNDQ�NHGXD�PHWRGH� WHUVHEXW�
PDND� GLVLPSXONDQ� NHPEDOL� GDODP� SHUHQFDQDDQ� WHEDO� SHUNHUDVDQ� OHQWXU� PHQJJXQDNDQ�
0HWRGH�$QDOLVD�.RPSRQHQ�XQWXN�SHUKLWXQJDQ�VHODQMXWQ\D��

�� '$)7$5�3867$.$�
5HIHUHQFH�/LVW��%RRNV

>�@�$ONDODK��������0HWHNRK\�HW�DO���������6.5,36,B7HNQLN�6LSLOB$KOXO�

1D]DUB������������������Q�G���<XVSLWD��������

>�@�0HWHNRK\�HW�DO���������

>�@�<XVSLWD��������

>�@�$ONDODK��������

>�@�%DGDQ�6WDQGDULVDVL�1DVLRQDO��������

>�@�&DURQ�	�0DUNXVHQ��������

>�@�0DUJD��������

>�@�'HSDUWHPHQ�3HNHUMDDQ�8PXP�%LQD�0DUJD��������

>�@�)UDQV�	�1DVMRQR��������

>��@�:LFDNVRQR�HW�DO���������
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