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� � �LY�� %HULNDQ�GXD�NDHGDK�XQWXN�PHQLQJNDWNDQ�VHQVLWLYLWL�WHUPRPHWHU�GDODP�5DMDK������
*LYH�WZR�PHWKRGV�WR�LQFUHDVH�WKH�VHQVLWLYLW\�RI�WKH�WKHUPRPHWHU�LQ�'LDJUDP������
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�
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���PDUNDK���PDUNV��
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�
� E�� 6HRUDQJ�PXULG�GLNHKHQGDNL�PHQJJXQDNDQ�VHEXDK�WHUPRPHWHU�PDNPDO�\DQJ�WLGDN�EHUVNDOD�

XQWXN� PHQHQWXNDQ� VXKX� EDJL� VXDWX� ODUXWDQ�� ș�� 3DQMDQJ� WXUXV� FHFDLU� GDODP� WHUPRPHWHU�
DSDELOD� GLPDVXNNDQ� NH� GDODP� ODUXWDQ� WHUVHEXW� DGDODK� VHSHUL� \DQJ� GLWXQMXNNDQ� GDODP�����
5DMDK������
$� VWXGHQW� LV� UHTXLUHG� WR� XVH� D� QRQ�VFDOHG� ODERUDWRU\� WKHUPRPHWHU� WR� GHWHUPLQH� WKH�
WHPSHUDWXUH�RI�D�VROXWLRQ��ș��7KH� OHQJWK�RI� WKH�FROXPQ�RI� OLTXLG� LQ�WKH�WKHUPRPHWHU�ZKHQ�
SODFHG�LQ�WKH�VROXWLRQ�LV�DV�VKRZQ�LQ�WKH�'LDJUDP������

� � �

�
�

5DMDK�����
'LDJUDP�����

�
� � +LWXQJNDQ�VXKX�ODUXWDQ��ș��

&DOFXODWH�WKH�WHPSHUDWXUH�RI�WKH�VROXWLRQ��ș��
�
�
�
�
�
�
�
�

�
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��� 5DMDK���PHQXQMXNNDQ�VWUXNWXU�NHUXVL�GRNWRU�JLJL�\DQJ�GLJXQDNDQ�VHPDVD�PHPEHUL�UDZDWDQ�JLJL�
SDGD�NDQDN�NDQDN��.HUXVL�LQL�PHQJJXQDNDQ�VLVWHP�KLGUDXOLN��
'LDJUDP� �� VKRZV� D� VWUXFWXUH� RI� D� GHQWLVW� FKDLU� WKDW� XVHG� ZKHQ� JLYLQJ� GHQWDO� WUHDWPHQW� IRU������������������
FKLOGUHQ��7KH�FKDLU�XVHV�D�K\GUDXOLF�V\VWHP�� � �
�

�
�

�
5DMDK����'LDJUDP���

� �
� �D�� 1DPDNDQ�SULQVLS�IL]LN�\DQJ�GLJXQDNDQ�GDODP�VLVWHP�KLGUDXOLN��

1DPH�WKH�SK\VLFV�SULQFLSOH�XVHG�LQ�D�K\GUDXOLF�V\VWHP��
�
«�««««««««««««««««««««««««««««««««««�

� � >��PDUNDK����PDUN@�
� � �
� �E�� 0HQJDSDNDK�VLVWHP�LQL�NXUDQJ�EHUNHVDQ�MLND�JHOHPEXQJ�XGDUD�ZXMXG�GDODP�FHFDLU��

KLGUDXOLN��
:K\�LV�WKH�V\VWHP�OHVV�HIIHFWLYH�LI�DLU�EXEEOHV�DUH�SUHVHQW�LQ�K\GUDXOLF�IOXLG��
�
«�«««««««««««««««««««««««««««««««««�
�
«�«««««««««««««««««««««««««««««««««�

� � >��PDUNDK����PDUN@�
� � �
� �F�� /XDV�NHUDWDQ�UHQWDV�RPERK�NHFLO�GDQ�RPERK�EHVDU�PDVLQJ�PDVLQJ�DGDODK����FP��GDQ��

����FP���'D\D�\DQJ�GLNHQDNDQ�SDGD�RPERK�NHFLO�XQWXN�PHQJDQJNDW�VHRUDQJ�NDQDN���
NDQDN�LDODK����1��
7KH� FURVV� VHFWLRQDO� DUHD� RI� WKH� VPDOO� SLVWRQ� DQG� WKH� ELJ� SLVWRQ� DUH� ��� FP�� DQG���������������������
����FP��UHVSHFWLYHO\��7KH�IRUFH�H[HUWHG�RQ�WKH�VPDOO�SLVWRQ�WR�OLIW�XS�WKH�FKLOG�LV����1��
�
+LWXQJNDQ�MLVLP�NDQDN�NDQDN�LWX��
&DOFXODWH�WKH�PDVV�RI�WKH�FKLOG��
�
�
�
�
�
�

� � � >��PDUNDK����PDUNV@�
� � � �

3LVWRQ�EHVDU��/DUJH�SLVWRQ� 3LVWRQ�NHFLO��6PDOO�SLVWRQ�

3HGDO��SHGDO�
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� �G�� -DGXDO� �� PHQXQMXNNDQ� SHQJXEDKVXDLDQ� VHODQMXWQ\D� \DQJ� SHUOX� GLODNXNDQ� XQWXN�������������
PHQMDGLNDQ�NHUXVL�LQL�VHVXDL�GDQ�VHODPDW�GLJXQDNDQ�XQWXN�RUDQJ�GHZDVD��
7DEOH���VKRZV�D�IXUWKHU�PRGLILFDWLRQV�QHHG�WR�EH�GRQH�WR�PDNH�WKH�FKDLU� LV�VXLWDEOH��������
DQG�VDIH�IRU�WKH�XVH�RI�DGXOWV��
�

-HQLV�NHUXVL�
7\SH�RI�FKDLU�

/XDV�NHUDWDQ�UHQWDV�RPERK�NHFLO�
&URVV�VHFWLRQDO�DUHD�RI�VPDOO�SLVWRQ�

/XDV�SHUPXNDDQ�WHPSDW�
GXGXN�NHUXVL�

6XUIDFH�DUHD�RI�WKH�VHDWHU�

-� %HUWDPEDK�
,QFUHDVH�

/HELK�EHVDU�
%LJJHU�

.� %HUWDPEDK�
,QFUHDVH�

/HELK�NHFLO�
6PDOOHU�

/� %HUNXUDQJ�
'HFUHDVH�

/HELK�EHVDU�
%LJJHU�

�
-DGXDO����7DEOH���

�
� � %HUGDVDUNDQ� -DGXDO� ��� Q\DWDNDQ� FLUL� \DQJ� VHVXDL� EDJL� SHQJXEDKVXDLDQ� NHUXVL� LWX��

%HULNDQ�VHEDE��
%DVHG�RQ�7DEOH����VWDWH�WKH�VXLWDEOH�FKDUDFWHULVWLFV�RI�WKH�PRGLILFDWLRQV�RI�WKH�FKDLU���
*LYH�WKH�UHDVRQV��
�

� � �L�� /XDV�NHUDWDQ�UHQWDV�RPERK�NHFLO�
&URVV�VHFWLRQDO�DUHD�RI�VPDOO�SLVWRQ�
�
«�««««««««««««««««««««««««««««««««�

� � � �
� � � 6HEDE���5HDVRQ�

�
«�««««««««««««««««««««««««««««««««�

� � � >��PDUNDK����PDUNV@�
� � � �
� � �LL�� 6XUIDFH�DUHD�RI�WKH�VHDWHU�

/XDV�SHUPXNDDQ�WHPSDW�GXGXN�
�
�«««««««««««««««««««««««««««««««««�

� � � �
� � � 6HEDE��5HDVRQ�

�
�«««««««««««««««««««««««««««««««««�

� � � >��PDUNDK����PDUNV@�
� � �
� �H�� %HUGDVDUNDQ�MDZDSDQ�GL���G���WHQWXNDQ�NHUXVL�\DQJ�SDOLQJ�VHVXDL��

%DVHG�RQ�WKH�DQVZHU�LQ���G���GHWHUPLQH�WKH�PRVW�VXLWDEOH�FKDLU��
�
�««««««««««««««««««««««««««««««««««««�

� � >��PDUNDK����PDUN@�
�
�
�
�
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%DKDJLDQ�%��
6HFWLRQ�%�

�
>����PDUNDK�@��
>����PDUNV�@�

�
-DZDE�PDQD�PDQD�VDWX�VRDODQ�GDULSDGD�EDKDJLDQ�LQL��

$QVZHU�DQ\�RQH�TXHVWLRQ�IURP�WKLV�VHFWLRQ��
�
��� 5DMDK���PHQXQMXNNDQ�GHQ\XWDQ�JHORPEDQJ�VHLVPLN�\DQJ�GLKDODNDQ�NH�DUDK�SXVDW�EXPL�XQWXN�

PHQJHQDO�SDVWL�NDZDVDQ�\DQJ�PHPSXQ\DL�VXPEHU�JDV�DVOL���
'LDJUDP���VKRZV�WKH�SXOVHV�RI�VHLVPLF�ZDYHV�GLUHFWHG�WRZDUGV�WKH�FHQWHU�RI�WKH�HDUWK�WR�
LGHQWLI\�DUHDV�WKDW�KDYH�QDWXUDO�JDV�UHVRXUFHV���

��
5DMDK���

'LDJUDP���
�

� D�� �L��
�

1DPDNDQ�IHQRPHQD�JHORPEDQJ�\DQJ�WHUOLEDW�"�
1DPH�WKH�SKHQRPHQRQ�RI�ZDYH�LQYROYHG"�

>���PDUNDK����PDUN@�
� � � �
� � �LL��

�
7HUDQJNDQ�EDJDLPDQD�GHQ\XWDQ�JHORPEDQJ�VHLVPLN�EROHK�GLJXQDNDQ�XQWXN�
PHQJHQDO�SDVWL�NDZDVDQ�\DQJ�PHPSXQ\DL�VXPEHU�JDV�DVOL����
([SODLQ�KRZ�WKH�SXOVHV�RI�VHLVPLF�ZDYHV�FDQ�EH�XVHG�WR�LGHQWLI\�DUHDV�WKDW�KDYH�
QDWXUDO�JDV�UHVRXUFHV�������

>���PDUNDK����PDUNV@�
� � � �
� E�� 6DWX�DOXU�VRQDU�GHQJDQ�NHODMXDQ������PV���GLKDQWDU�NH�GDVDU�ODXW�GDUL�VHEXDK�NDSDO��

$�VRQDU�EHDP�DW�D�VSHHG�RI������PV���ZDV�VHQW�LQWR�WKH�VHDEHG�IURP�D�VKLS��
�
+LWXQJ�
&DOFXODWH����

� � �L��
�

.HGDODPDQ�GDVDU�ODXW�MLND�JHPD�GLWHULPD�EDOLN�VHOHSDV����PLOLVDDW��
'HSWK�RI�WKH�VHDEHG�LI�WKH�HFKRHV�DUH�UHFHLYHG�EDFN�DW����PLOLVHFRQGV��
�

>���PDUNDK����PDUNV@��
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� � �LL��
�

3DQMDQJ�JHORPEDQJ�XQWXN�JHORPEDQJ�VRQDU�DSDELOD�IUHNXHQVL�LDODK����N+]��
7KH�ZDYHOHQJWK�RI�WKH�VRQDU�ZDYHV�ZKHQ�LWV�IUHTXHQF\�LV����N+]��
�

>���PDUNDK����PDUNV@��
� � � �
� � �
� � �
� F�� 'XD�ELOLN�GDUMDK�GL�VHNRODK�DQGD�GLJDEXQJNDQ�XQWXN�PHQMDGL�VHEXDK�GHZDQ�NXOLDK���

-DGXDO���PHQXQMXNNDQ�HPSDW�MHQLV�VLVWHP�EXQ\L�\DQJ�DNDQ�GLJXQDNDQ�GDODP�GHZDQ�
NXOLDK�WHUVHEXW��
7KH�WZR�FODVVURRPV�LQ�\RXU�VFKRRO�DUH�FRPELQHG�WR�IRUP�RQH�OHFWXUH�KDOO��
7DEOH���VKRZV�WKH�IRXU�W\SHV�RI�VRXQG�V\VWHPV�WKDW�ZLOO�EH�XVHG�LQ�WKH�OHFWXUH�KDOO��
�

6LVWHP�
EXQ\L�
6RXQG�
V\VWHP�

/DQWDL�
GHZDQ�
+DOO�

IORRULQJ�

-DUDN�GL�DQWDUD�
NHGXD�GXD�

SHPEHVDU�VXDUD�
7KH�GLVWDQFH�
EHWZHHQ�WZR�
ORXGVSHDNHUV�

%DKDQ�\DQJ�
GLJXQDNDQ�

XQWXN�PHQXWXS�
GLQGLQJ�

7KH�PDWHULDO�
XVHG�WR�FRYHU�

WKH�ZDOO�

.HGXGXNDQ�
PLNURIRQ�

7KH�SRVLWLRQ�RI�
WKH�PLFURSKRQH�

3� 6LPHQ�
&HPHQW�

.HFLO�
/RZ�

7LUDL�WHEDO�
7KLFN�FXUWDLQ�

'L�EHODNDQJ�
SHPEHVDU�VXDUD�

%HKLQG�WKH�
VSHDNHU�

4� 3HUPDLGDQL�
&DUSHW�

%HVDU�
%LJ�

7LUDL�WHEDO�
7KLFN�FXUWDLQ�

'L�EHODNDQJ�
SHPEHVDU�VXDUD�

%HKLQG�WKH�
VSHDNHU�

5� 6LPHQ�
&HPHQW�

%HVDU�
%LJ�

.D\X�NHUDV�
+DUGZRRG�

'L�KDGDSDQ�
SHPEHVDU�VXDUD�
,Q�IURQW�RI�WKH�

VSHDNHU�

6� 3HUPDLGDQL�
&DUSHW�

.HFLO�
/RZ�

.D\X�NHUDV�
+DUGZRRG�

'L�KDGDSDQ�
SHPEHVDU�VXDUD�
,Q�IURQW�RI�WKH�

VSHDNHU�
�

-DGXDO���
7DEOH���

�
$QGD�GLNHKHQGDNL�PHQ\LDVDW� UHND�EHQWXN� VLVWHP�EXQ\L�XQWXN�PHQJKDVLONDQ�NXDOLWL� EXQ\L�
\DQJ� OHELK�EDLN��7HUDQJNDQ�NHVHVXDLDQ�VHWLDS�FLUL�SDGD�VLVWHP�EXQ\L� WHUVHEXW��7HQWXNDQ�
VLVWHP�EXQ\L�\DQJ�SDOLQJ�VHVXDL��%HULNDQ�VHEDE�VHEDE�SLOLKDQ�DQGD�����
<RX�DUH�DVNHG�WR�LQYHVWLJDWH�WKH�GHVLJQ�RI�WKH�VRXQG�V\VWHP�WR�SURGXFH�EHWWHU�TXDOLW\�RI�
VRXQG��([SODLQ�WKH�VXLWDELOLW\�RI�HDFK�FKDUDFWHULVWLF�RI�WKH�VRXQG�V\VWHP��'HWHUPLQH�WKH�PRVW�
VXLWDEOH�VRXQG�V\VWHP��*LYH�UHDVRQV�IRU�\RXU�FKRLFH���
�

>���PDUNDK�����PDUNV@�
� � �

�
�
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�
�
��� 5DMDK������PHQXQMXNNDQ�OLWDU�EHUWUDQVLVWRU�\DQJ�PHQJDQGXQJL�PHQWRO�;�GDQ�PHQWRO�<��

'LDJUDP������VKRZV�D�WUDQVLVWRU�FLUFXLW�FRQWDLQLQJ�EXOE�;�DQG�EXOE�<��
� �

�
5DMDK������

'LDJUDP������
�

� D�� �L�� 1\DWDNDQ�MHQLV�WUDQVLVWRU�\DQJ�GLJXQDNDQ�GDODP�5DMDK�������
6WDWH�WKH�W\SH�RI�WUDQVLVWRU�XVHG�LQ�'LDJUDP�������

���PDUNDK����PDUN��
� � � �
� � �LL�� 0HQWRO�PDQDNDK�\DQJ�DNDQ�PHQ\DOD�GHQJDQ�WHUDQJ"��

%HULNDQ�VHEDE�NHSDGD�MDZDSDQ�DQGD��
:KLFK�EXOE�ZLOO�OLJKW�XS�EULJKWO\"��
*LYH�D�UHDVRQ�IRU�\RXU�DQVZHU��

���PDUNDK����PDUNV��
� � � �
� � �LLL�� $SDNDK�\DQJ�EHUODNX�NHSDGD�Q\DODDQ�PHQWRO�<�MLND�VXLV�GLEXND"��

7HUDQJNDQ�MDZDSDQ�DQGD��
:KDW�ZLOO�KDSSHQ�WR�WKH�OLJKW�RI�EXOE�<�ZKHQ�WKH�VZLWFK�LV�RSHQHG"�
([SODLQ�\RXU�DQVZHU��

���PDUNDK����PDUNV��
� � � �
� E�� 5DMDK� �����PHQXQMXNNDQ� HPSDW� OLWDU� HOHNWURQLN�:��;�� <� GDQ�=� GHQJDQ� VSHVLILNDVL� \DQJ�

EHUEH]D�� $QGD� GLNHKHQGDNL� PHQHQWXNDQ� OLWDU� HOHNWURQLN� \DQJ� SDOLQJ� VHVXDL� XQWXN�
PHQ\DODNDQ�NHWLJD�WLJD�ODPSX�MDODQ����9�����:�VHFDUD�DXWRPDWLN�GHQJDQ�NHFHUDKDQ�QRUPDO�
DSDELOD�NHDGDDQ�JHODS��
'LDJUDP������VKRZV�IRXU�HOHFWURQLF�FLUFXLWV�:��;��<�DQG�=�ZLWK�GLIIHUHQW�VSHFLILFDWLRQV��<RX�
DUH�UHTXLUHG�WR�GHWHUPLQH�WKH�PRVW�VXLWDEOH�HOHFWURQLF�FLUFXLW�WR�OLJKW�XS�WKUHH�VWUHHW�OLJKWV����
9�����:�DXWRPDWLFDOO\�ZLWK�QRUPDO�EULJKWQHVV�ZKHQ�LW�LV�GDUN��
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� � .DML�VHPXD�VSHVLILNDVL�WHUVHEXW�EHUGDVDUNDQ�DVSHN�DVSHN�EHULNXW��
6WXG\�WKH�VSHFLILFDWLRQV�RI�DOO�RI�WKH�IRXU�FLUFXLWV�EDVHG�RQ�WKH�IROORZLQJ�DVSHFWV��
�

� � �L�� .HGXGXNDQ�SHULQWDQJ�SHND�FDKD\D��33&����
7KH�SRVLWLRQ�RI�WKH�OLJKW�GHSHQGHQW�UHVLVWRU��/'5���

� � �LL�� 3HQ\DPEXQJDQ�EDWHUL��
7KH�FRQQHFWLRQ�RI�WKH�EDWWHULHV��

� � �LLL�� 6XVXQDQ�OLWDU�ODPSX�ODPSX�MDODQ��
7KH�DUUDQJHPHQW�RI�WKH�VWUHHW�OLJKWV�FLUFXLW��

� � �LY�� 3HQJJXQDDQ�VXLV�JHJDQWL�GDODP�OLWDU��
7KH�XVH�RI�D�UHOD\�VZLWFK�LQ�WKH�FLUFXLW��
�

� � 7HQWXNDQ�JDPEDUDMDK�OLWDU�\DQJ�SDOLQJ�VHVXDL�GLSLOLK�GDQ�EHULNDQ�VDWX�VHEDE�EDJL�SLOLKDQ�
DQGD��
'HWHUPLQH� WKH�PRVW�VXLWDEOH� FLUFXLW�GLDJUDP� WR�EH�FKRVHQ�DQG�JLYH�RQH� UHDVRQ� IRU�\RXU�
FKRLFH��

����PDUNDK�����PDUNV��
� � � �
� �F�� 5DMDK� �����PHQXQMXNNDQ� VDWX� OLWDU� WUDQVLVWRU� VHEDJDL� VXL]� DXWRPDWLN� \DQJ� GLNDZDO� ROHK�

VHEXDK�WHUPLVWRU��0HQWRO�DNDQ�PHQ\DOD�DSDELOD�EH]D�NHXSD\DDQ�PHUHQWDVL�SHULQWDQJ���N��
LDODK����9��
'LDJUDP������VKRZV�D�WUDQVLVWRU�FLUFXLW�DV�DQ�DXWRPDWLF�VZLWFK�FRQWUROOHG�E\�D�WKHUPLVWRU��
7KH�EXOE�OLJKWV�XS�ZKHQ�WKH�SRWHQWLDO�GLIIHUHQFH�DFURVV�WKH���N��UHVLVWRU�LV����9��

� �

�
5DMDK������

'LDJUDP������
�

� � +LWXQJNDQ��
&DOFXODWH��

� � � �
� � �L��� EH]D�NHXSD\DDQ�PHUHQWDVL�WLWLN�;�GHQJDQ�WLWLN�<��

WKH�SRWHQWLDO�GLIIHUHQFH�EHWZHHQ�SRLQW�;�DQG�SRLQW�<��
���PDUNDK����PDUN��

� � � �
� � �LL�� DUXV�,%�\DQJ�GLSHUOXNDQ�XQWXN�PHPEROHKNDQ�WUDQVLVWRU�GLKLGXSNDQ��

FXUUHQW��,%�UHTXLUHG�WR�WXUQ�RQ�WKH�WUDQVLVWRU��
���PDUNDK����PDUNV��

� � �LLL�� ULQWDQJDQ�WHUPLVWRU�DSDELOD�PHQWRO�LWX�PHQ\DOD��
WKH�UHVLVWDQFH�RI�WKHUPLVWRU�ZKHQ�WKH�EXOE�LV�OLJKW�XS��

���PDUNDK����PDUNV��
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%DKDJLDQ�&��
6HFWLRQ�&�

�
>����PDUNDK�@��
>����PDUNV�@�

�
-DZDE�KDQ\D�VDWX�VRDODQ�GDODP�EDKDJLDQ�LQL�

$QVZHU�RQO\�RQH�TXHVWLRQ�LQ�WKLV�VHFWLRQ�
�
��� 5DMDK������PHQXQMXNNDQ�VDWX�DODW�\DQJ�EROHK�PHOHSDVNDQ�EROD�GHQJDQ�ODMX�VHWHODK�PHQHNDQ�

EXWDQJ�SHOHSDV�GLVHEDENDQ�ROHK�PDPSDWDQ�VSULQJ�\DQJ�OHELK�PDPSDW��
'LDJUDP������VKRZV�D�WRRO�ZKLFK�FDQ�UHOHDVH�D�EDOO�IDVWHU�DIWHU�SUHVVLQJ�WKH�UHOHDVH�EXWWRQ�GXH�
WR�PRUH�FRPSUHVVLRQ�RQ�WKH�VSULQJ��
�
5DMDK� ����� PHQXQMXNNDQ� VDWX� DODW� \DQJ� EROHK� PHOHSDVNDQ� EROD� GHQJDQ� SHUODKDQ� VHWHODK�
PHQHNDQ�EXWDQJ�SHOHSDV�GLVHEDENDQ�ROHK�PDPSDWDQ�VSULQJ�\DQJ�NXUDQJ�PDPSDW��
'LDJUDP������VKRZV�D�WRRO�ZKLFK�FDQ�UHOHDVH�D�EDOO�VORZHU�DIWHU�SUHVVLQJ�WKH�UHOHDVH�EXWWRQ�
GXH�WR�OHVV�FRPSUHVVLRQ�RQ�WKH�VSULQJ�
�
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�
5DMDK������

'LDJUDP������
�
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5DMDK������
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� D�� $SDNDK�KXNXP�\DQJ�PHQHUDQJNDQ�KXEXQJDQ�GL�DQWDUD�PDPSDWDQ�VSULQJ�GDQ�GD\D�\DQJ��
GLNHQDNDQ�
:KDW�ODZ�H[SODLQV�WKH�UHODWLRQ�EHWZHHQ�WKH�FRPSUHVVLRQ�RI�WKH�VSULQJ�DQG�WKH�DSSOLHG�
IRUFH"�

�>��PDUNDK����PDUN@�
� � � �
� E�� %HUGDVDUNDQ�5DMDK������GDQ�5DMDK��������

%DVHG�RQ�'LDJUDP������DQG�'LDJUDP��������
�

� � �L�� EDQGLQJNDQ�WHQDJD�NHXSD\DDQ�NHQ\DO�GDODP�VSULQJ��KDODMX�EROD�DSDELOD�GLOHSDVNDQ�
GDQ�MDUDN�\DQJ�GLODOXL�ROHK�EROD�DSDELOD�GLOHSDVNDQ�
FRPSDUH�WKH�HODVWLF�SRWHQWLDO�HQHUJ\�LQ�WKH�VSULQJ��WKH�VSHHG�RI�WKH�EDOO�DIWHU�EHLQJ�
HMHFWHG��WKH�GLVWDQFH�WUDYHOOHG�E\�WKH�EDOO�DIWHU�HMHFWLRQ�
�

>��PDUNDK����PDUNV@�
� � � �
� � �LL�� 1\DWDNDQ�KXEXQJDQ�DQWDUD�MDUDN�PDPSDWDQ�VSULQJ�GHQJDQ�KDODMX�EROD�VHOHSDV���

GLOHSDVNDQ�GDQ�MDUDN�\DQJ�GLODOXL�EROD�DSDELOD�GLOHSDVNDQ�
6WDWH�WKH�UHODWLRQVKLS�EHWZHHQ�GLVWDQFH�RI�WKH�FRPSUHVVLRQ�RI�WKH�VSULQJ�ZLWK�WKH�
VSHHG�RI�WKH�EDOO�DIWHU�EHLQJ�HMHFWHG�DQG�WKH�GLVWDQFH�WUDYHOOHG�E\�WKH�EDOO�DIWHU�
HMHFWLRQ�
�

�>��PDUNDK����PDUNV@�
� � � �
� F�� 5DMDK������PHQXQMXNNDQ�JUDI�GD\D��)�PHODZDQ�SHPDQMDQJDQ��[�EDJL�GXD�VSULQJ�EHUEH]D�

\DQJ�VDPD�SDQMDQJ��3�GDQ�4��
'LDJUDP������VKRZV�D�IRUFH��)�DJDLQVW�H[WHQVLRQ��[�JUDSK�IRU�WZR�YDULHV�VSULQJ�EXW�VDPH�
OHQJWK���3�DQG�4�
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5DMDK������

'LDJUDP������
�

� � �L�� %HUGDVDUNDQ�5DMDK�������
%DVHG�RQ�'LDJUDP�������
�
7HQWXNDQ�VSULQJ�\DQJ�PDQD�PHPSXQ\DL�WHQDJD�NHXSD\DDQ�NHQ\DO�GDQ�SHPDODU��
VSULQJ�\DQJ�WLQJJL��
'HWHUPLQH�ZKLFK�VSULQJ�KDV�WKH�JUHDWHU�HODVWLF�SRWHQWLDO�HQHUJ\�DQG�VSULQJ�
FRQVWDQW��

>��PDUNDK����PDUN@�
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� �LL�� 7HUDQJNDQ�MDZDSDQ�DQGD�GDODP�����F���L���'DODP�SHQHUDQJDQ�DQGD��Q\DWDNDQ�
KXEXQJDQ�DQWDUD�WHQDJD�NHXSD\DDQ�NHQ\DO�GDQ�SHPDODU�VSULQJ��
([SODLQ�\RXU�DQVZHU�LQ����F���L���,Q�\RXU�H[SODQDWLRQ��VWDWH�WKH�UHODWLRQVKLS�EHWZHHQ�
HODVWLF�SRWHQWLDO�HQHUJ\�DQG�VSULQJ�FRQVWDQW��
�

>��PDUNDK����PDUNV@�
�

� G�� 5DMDK������PHQXQMXNNDQ�SLVWRO�GDPDN�PDLQDQ�\DQJ�EROHK�PHOHSDVNDQ�GDPDN�OHPEXW�NH�
DUDK�SDSDQ�VDVDUDQ�
'LDJUDP������VKRZV�D�WR\�GDUW�JXQ��ZKLFK�FDQ�UHOHDVH�WKH�VRIW�GDUW�WRZDUG�WKH�GDUW�ERDUG�
�

�
5DMDK������

'LDJUDP������
�

%HUGDVDUNDQ�SHQJHWDKXDQ�NRQVHS�IL]LN��DQGD�GLNHKHQGDNL�PHQJXEDKVXDL�FLUL�±FLUL� \DQJ�
VHVXDL�XQWXN�SLVWRO�GDPDN�PDLQDQ�LWX�PHQHPEDN�OHELK�MDXK�GDQ�WHSDW���
&DGDQJDQ�FLUL�FLUL�VHSHUWL�GLEDZDK��
%DVHG� RQ� WKH� NQRZOHGJH� RI� SK\VLFV� FRQFHSWV�� \RX� DUH� UHTXLUHG� WR�PRGLI\� WKH� VXLWDEOH�
FKDUDFWHULVWLFV�IRU�WKH�WR\�GDUW�JXQ�WR�VKRRW�IDUWKHU�DQG�PRUH�DFFXUDWHO\��
6XJJHVWHG�FKDUDFWHULVWLFV�DUH�DV�EHORZ��
�

�� NHNHQ\DODQ�VSULQJ�
������HODVWLFLW\�RI�WKH�VSULQJ�
�� NHWXPSDWDQ�GDPDN�OHPEXW�
������GHQVLW\�RI�WKH�VRIW�GDUW�
�� EDGDQ�GDPDN�
������ERG\�RI�WKH�VRIW�GDUW�
�� PDQJNXN�SHQ\HGXW�
������WKH�VXFWLRQ�FXS�
�� EDKDQ�EDGDQ�SLVWRO�

PDWHULDO�RI�SLVWRO�ERG\�
�>���PDUNDK����PDUNV@�

�
�
�
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��� .HUWDV�VRDODQ�LQL�PHQJDQGXQJL�WLJD�EDKDJLDQ��%DKDJLDQ�$��%DKDJLDQ�%�GDQ�%DKDJLDQ�&��
7KLV�TXHVWLRQ�SDSHU�FRQVLVWV�RI�WKUHH�VHFWLRQV��6HFWLRQ�$��6HFWLRQ�%�DQG�6HFWLRQ�&��
�

��� -DZDE� VHPXD� VRDODQ� GDODP�%DKDJLDQ� $� GDQ�%DKDJLDQ� &�� -DZDSDQ� DQGD� EDJL�%DKDJLDQ� $�
KHQGDNODK�GLWXOLV�SDGD��UXDQJ��\DQJ�GLVHGLDNDQ�GDODP�NHUWDV�VRDODQ� LQL�GDQ�-DZDSDQ�DQGD�EDJL�
%DKDJLDQ� &� KHQGDNODK� GLWXOLV� GDODP� KHODLDQ� WDPEDKDQ� \DQJ� GLEHNDONDQ� ROHK� SHQJDZDV�
SHSHULNVDDQ�
$QVZHU�DOO�TXHVWLRQV�LQ�6HFWLRQ�$�DQG�6HFWLRQ�&��:ULWH�\RXU�DQVZHU�IRU�6HFWLRQ�$�LQ�WKH�VSDFHV�
SURYLGHG� LQ� WKH� TXHVWLRQ� SDSHU� DQG�:ULWH� \RXU� DQVZHU� IRU�6HFWLRQ�&� RQ� WKH� DGGLWLRQDO� VKHHWV�
SURYLGHG�E\�WKH�LQYLJLODWRUV�
�

��� -DZDE�VDWX�VRDODQ�GDULSDGD�%DKDJLDQ�%��-DZDSDQ�DQGD�EDJL�%DKDJLDQ�%�KHQGDNODK�GLWXOLV�GDODP�
KHODLDQ�WDPEDKDQ�\DQJ�GLEHNDONDQ�ROHK�SHQJDZDV�SHSHULNVDDQ��
$QVZHU�RQH�TXHVWLRQ�IURP�6HFWLRQ�%���
:ULWH�\RXU�DQVZHU�IRU�6HFWLRQ�%�RQ�WKH�DGGLWLRQDO�VKHHWV�SURYLGHG�E\�WKH�LQYLJLODWRUV���

�
��� 7XQMXNNDQ�NHUMD�PHQJLUD��LQL�PHPEDQWX�DQGD�PHQGDSDWNDQ�PDUNDK��

6KRZ�\RXU�ZRUNLQJ��LW�PD\�KHOS�\RX�WR�JHW�PDUNV��
�������
��� -LND�DQGD�KHQGDN�PHQXNDU�VHVXDWX�MDZDSDQ��EDWDONDQ�MDZDSDQ�\DQJ�WHODK�GLEXDW��.HPXGLDQ��WXOLV�

MDZDSDQ�\DQJ�EDUX���
,I�\RX�ZLVK�WR�FKDQJH�\RXU�DQVZHU��FURVV�RXW�WKH�DQVZHU�WKDW�\RX�KDYH�GRQH��7KHQ��ZULWH�GRZQ�WKH�
QHZ�DQVZHU��

� � �
��� 5DMDK�\DQJ�PHQJLULQJL�VRDODQ�WLGDN�GLOXNLVNDQ�PHQJLNXW�VNDOD�NHFXDOL�GLQ\DWDNDQ��

7KH�GLDJUDPV�LQ�WKH�TXHVWLRQV�SURYLGHG�DUH�QRW�GUDZQ�WR�VFDOH�XQOHVV�VWDWHG��
� � �
��� 6DWX�VHQDUDL�IRUPXOD�GLVHGLDNDQ�GL�KDODPDQ���GDQ����

$�OLVW�RI�IRUPXODH�LV�SURYLGHG�RQ�SDJH���DQG����
�
��� 0DUNDK�\DQJ�GLSHUXQWXNNDQ�EDJL�VHWLDS�VRDODQ�DWDX�FHUDLDQ�VRDODQ�GLWXQMXNNDQ�GDODP�NXUXQJDQ��

7KH�PDUNV�DOORFDWHG�IRU�HDFK�TXHVWLRQ�RU�SDUW�TXHVWLRQ�DUH�VKRZQ�LQ�EUDFNHWV��
�
��� $QGD�GLQDVLKDWNDQ�VXSD\D�PHQJDPELO�PDVD����PLQLW�XQWXN�PHQMDZDE�VRDODQ�GDODP�%DKDJLDQ�$��

���PLQLW�XQWXN�%DKDJLDQ�%�GDQ����PLQLW�XQWXN�%DKDJLDQ�&��
<RX�DUH�DGYLVHG�WR�VSHQG����PLQXWHV�WR�DQVZHU�TXHVWLRQV�LQ�6HFWLRQ�$�����PLQXWHV�IRU�6HFWLRQ�%�
DQG�����PLQXWHV��6HFWLRQ�&��

�
����$QGD�GLEHQDUNDQ�PHQJJXQDNDQ�NDONXODWRU�VDLQWLILN�\DQJ�WLGDN�EROHK�GLSURJUDPNDQ��

<RX�PD\�XVH�D�QRQ�SURJUDPPDEOH�VFLHQWLILF�FDOFXODWRU��
�
����&HUDLNDQ�%DKDJLDQ�%�GDQ�%DKDJLDQ�&�GDULSDGD�NHUWDV�VRDODQ�LQL��,NDW�KHODLDQ�WDPEDKDQ�EHUVDPD�

��VDPD�NHUWDV�VRDODQ�LQL�GDQ�VHUDKNDQ�NHSDGD�SHQJDZDV�SHSHULNVDDQ�SDGD�DNKLU�SHSHULNVDDQ��
'HWDFK�6HFWLRQ�%�DQG�6HFWLRQ�&�IURP�WKLV�TXHVWLRQ�SDSHU��7LH�DGGLWLRQDO�VKHHWV�WRJHWKHU�ZLWK�WKLV�
TXHVWLRQ�SDSHU�DQG�KDQG�LQ�WR�WKH�LQYLJLODWRU�DW�WKH�HQG�RI�WKH�H[DPLQDWLRQ��
�
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