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6WXG\�RI�)OH[LEOH�3DYHPHQW�6WUXFWXUH�0DLQWHQDQFH�LQ�5XQZD\V�ZLWK�
3DYHPHQW�&RQGLWLRQ�,QGH[��3&,��0HWKRG��������������������������������������������������������

�&DVH�6WXG\��%DOLNSDSDQ�6XOWDQ�$ML�0XKDPPDG�6XODLPDQ�6HSLQJJDQ�$LUSRUW� 

0HLOLQGD�$WLND�5DFKPDQ�
� 
&LYLO�(QJLQHHULQJ�6WXG\�3URJUDP��%DQGXQJ�,QVWLWXWH�RI�7HFKQRORJ\ 

-O��*DQHVKD�1R�����%DQGXQJ��������(-PDLO��PHLOLQGDBDWLND#\DKRR�FR�LG 

+DUPHLQ�5DKPDQ 
&LYLO�(QJLQHHULQJ�6WXG\�3URJUDP��%DQGXQJ�,QVWLWXWH�RI�7HFKQRORJ\ 

-O��*DQHVKD�1R�����%DQGXQJ��������(-PDLO��UDKPDQKDUPHLQ#JPDLO�FRP 

%DPEDQJ�6XJHQJ�6XEDJLR 
&LYLO�(QJLQHHULQJ�6WXG\�3URJUDP��%DQGXQJ�,QVWLWXWH�RI�7HFKQRORJ\ 
-O��*DQHVKD�1R�����%DQGXQJ��������(-PDLO��EVXJHQJ#VL�LWE�DF�LG 

6UL�+HQGDUWR 
&LYLO�(QJLQHHULQJ�6WXG\�3URJUDP��%DQGXQJ�,QVWLWXWH�RI�7HFKQRORJ\ 
-O��*DQHVKD�1R�����%DQGXQJ��������(-PDLO��KHQGDUWRVUL#JPDLO�FRP 

/^^E�Ϭϴϱϯ-ϮϵϴϮ Ğ/^^E�Ϯϱϰϵ-Ϯϲϱϵ 

$EVWUDFW 

5XQZD\� LV�DQ�DUHD� LQ�DQ�DLUSRUW� IRU�DLUFUDIWV� WR� ODQG�DQG� WDNH�RII��7KH�PDLQWHQDQFH�RI� WKH� IDFLOLWLHV�RQ�ERWK� WKH�
DLUVLGH� DQG� ODQGVLGH�PXVW� EH� WDNHQ� FDUH� RI� LQ� RUGHU� WR� PD[LPL]H� WKH� SHUIRUPDQFH� RI� WKH� DLUSRUW�� %DVHG� RQ� WKH�
DLUFUDIW� W\SH�VHUYLFH�SODQ�RI�%DOLNSDSDQ�6XOWDQ�$ML�0XKDPPDG�6XODLPDQ�6HSLQJJDQ�$LUSRUW�DQG� WR�PD[LPL]H� WKH�
SHUIRUPDQFH�RI�DLUSRUWV�DW�SUHVHQW�DQG�LQ�WKH�IXWXUH��DQ�DVVHVVPHQW�RI�WKH�FRQGLWLRQ�RI�WKH�UXQZD\�ZLWK�D�3DYHPHQW�
&RQGLWLRQ�,QGH[��3&,��YDOXH�SDUDPHWHU�RQ�WKH�IOH[LEOH�SDYHPHQW�WR�REWDLQ�WKH�RSWLPDO�UHSDLU�RU�PDLQWHQDQFH�QHHGV�
ZDV�FDUULHG�RXW��7KH�3&,�REWDLQHG�LQ������ZDV�����IDLU���%DVHG�RQ�WKH�3&,�YDOXH�LQ�WKH�UXQZD\��DQ�HYDOXDWLRQ�ZDV�
FRQGXFWHG�ZLWK�&20)$$� DQG� )$$5),(/'� WR� REWDLQ� WKH�PRVW� FULWLFDO� DLUFUDIW� 3&1� YDOXH� LQ� ������ 6HJPHQW� ���
ZKLFK�LV�DVVXPHG�WR�EH�KDOI�RI� WKH�UXQZD\�OHQJWK�ZKLFK�LV�VWD���������WR����������KDV�D�3&1�YDOXH�RI������DQG�
VHJPHQW� ��� DVVXPHG� WR�EH�RI� VWD��������� -� ��������� KDV�D�3&1�YDOXH�RI������ZKHUH� WKH�$&1�YDOXH� IRU� FULWLFDO�
DLUFUDIW� %���� -� ����(5� LV� ������ ,Q� DFFRUGDQFH�ZLWK� WKH� UHFRPPHQGDWLRQ� RI�)$$�$&-����-�&�� WKH�PRVW� RSWLPDO�
VFHQDULR�LV�VFHQDULR����ZKLFK�LV�PDMRU�UHKDELOLWDWLRQ�ZLWK�WKH�KDQGOLQJ�W\SH�RI�LQOD\�-�VFUDSH�DQG�ILOO�HYHU\���\HDUV�
ZKHQ�WKH�3&,�YDOXH�LV�����SRRU��DQG�LQ�WKH�IROORZLQJ�\HDUV��URXWLQH�PDLQWHQDQFH�ZRXOG�EH�GRQH�ZLWK�SDWFKLQJ��7KH�
WRWDO�KDQGOLQJ�IHH�IRU����\HDUV�RI�PDLQWHQDQFH�ZLWK�VFHQDULR���LV�5S������������������ 

.H\ZRUGV��3DYHPHQW�FRQGLWLRQ�LQGH[��UXQZD\��3&1 

$EVWUDN 

5XQZD\�PHUXSDNDQ�DUHD�SDGD�EDQGDU�XGDUD�XQWXN� WHPSDW�PHQGDUDW�GDQ� OHSDV� ODQGDV�EDJL�SHVDZDW��)DVLOLWDV�–�
IDVLOLWDV�VLVL�XGDUD�GDQ�VLVL�GDUDW�KDUXV�GLSHUKDWLNDQ�SHPHOLKDUDDQQ\D�DJDU�GDSDW�PHPDNVLPDONDQ�NLQHUMD�EDQGDU�
XGDUD��%HUGDVDUNDQ� UHQFDQD�SHOD\DQDQ� WLSH�SHVDZDW�%DQGDU�8GDUD�6XOWDQ�$ML�0XKDPPDG�6XODLPDQ�6HSLQJJDQ�
%DOLNSDSDQ�GDQ�XQWXN�PHPDNVLPDONDQ�NLQHUMD�EDQGDU�XGDUD�SDGD�PDVD�VHNDUDQJ�PDXSXQ�SDGD�PDVD�\DQJ�DNDQ�
GDWDQJ��PDND�GLODNXNDQ�SHQLODLDQ�NRQGLVL�SHUNHUDVDDQ�UXQZD\�GHQJDQ�SDUDPHWHU�QLODL�3DYHPHQW�&RQGLWLRQ�,QGH[�
�3&,��SDGD�SHUNHUDVDQ�OHQWXU�XQWXN�PHQGDSDWNDQ�NHEXWXKDQ�SHUEDLNDQ�DWDX�SHPHOLKDUDDQ�\DQJ�RSWLPDO��1LODL�3&,�
\DQJ�GLSHUROHK�SDGD�WDKXQ������DGDODK�VHEHVDU�����IDLU���%HUGDVDUNDQ�QLODL�3&,�SDGD�UXQZD\�WHUVHEXW�GLODNXNDQ�
HYDOXDVL� GHQJDQ�&20)$$� GDQ� )$$5),(/'� XQWXN�PHQGDSDWNDQ� QLODL� 3&1� SHVDZDW� WHUNULWLV� SDGD� WDKXQ� ������
3DGD� VHJPHQ� �� \DQJ� GLDVXPVLNDQ� VHWHQJDK� GDUL� SDQMDQJ� UXQZD\� \DLWX� VWD� ������ VDPSDL� ������PHPLOLNL� QLODL�
3&1������GDQ�VHJPHQ���GLDVXPVLNDQ�GDUL�VWD�������–�������PHPLOLNL�QLODL�3&1������GLPDQD�QLODL�$&1�XQWXN�
SHVDZDW� NULWLV�%����–� ����(5�DGDODK������� 6HVXDL� GHQJDQ� UHNRPHQGDVL�)$$�$&-����-�&�6NHQDULR� \DQJ�SDOLQJ�
RSWLPDO� DGDODK� VNHQDULR� �� � \DLWX� UHKDELOLWDVL� PD\RU� GHQJDQ� MHQLV� SHQDQJDQDQ� SHQJXSDVDQ� GDQ� SHQJLVLDQ�
SHUNHUDVDQ�SDGD�VXUIDFH��LQOD\�–�VFUDSH�DQG�ILOO��VHWLDS���WDKXQ�VHNDOL�NHWLND�QLODL�3&,�VHEHVDU�����SRRU��GDQ�SDGD�
WDKXQ�–�WDKXQ�EHULNXWQ\D�GLODNXNDQ�SHPHOLKDUDDQ�UXWLQ�GHQJDQ�SDWFKLQJ��7RWDO�ELD\D�SHQDQJDQDQ�VHODPD����WDKXQ�
PDVD�SHPHOLKDUDDQ�GHQJDQ�VNHQDULR���VHEHVDU�5S������������������ 

.DWD�.XQFL��3DYHPHQW�FRQGLWLRQ�LQGH[��UXQZD\��3&1� 
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&RUUHVSRQGHQFH�$XWKRU 



�� :ƵƌŶĂů�dĞŬŶŝŬ�^ŝƉŝů 
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���,QWURGXFWLRQ 

(YHU\� DLUSRUW� LV� GLYLGHG� LQWR� ODQGVLGH� DQG� DLUVLGH��
ZKHUH� WKH� ODQGVLGH� FRQVLVWV� RI� FRQQHFWLQJ� URDG��
SDUNLQJ� ORW� DQG� WHUPLQDO� EXLOGLQJ� ZKLOH� WKH� DLUVLGH�
FRQVLVWV� RI� WKH� WD[LZD\�� KROGLQJ� SDG�� UXQZD\�� VSDFH�
WHUPLQDO�� DQG� IOLJKW� SDWKV� LQ� WKH� VN\�� 2QH� LPSRUWDQW�
SDUW� WKDW� PXVW� EH� IRXQG� DW� WKH� DLUSRUW� LV� WKH� UXQZD\��
5XQZD\�LV�DQ�DUHD�LQ�WKH�DLUSRUW�IRU�SURSHU�ODQGLQJ�DQG�
WDNHRII� IRU�DLUFUDIWV��7KH�PDLQWHQDQFH�RI� WKH� IDFLOLWLHV�
RQ�ERWK�WKH�DLUVLGH�DQG�ODQGVLGH�PXVW�EH�WDNHQ�FDUH�RI�
LQ� RUGHU� WR� PD[LPL]H� WKH� SHUIRUPDQFH� RI� WKH� DLUSRUW�
LWVHOI�WR�PHHW�WKH�GHPDQG�RI�PRYHPHQW�ERWK�DW�SUHVHQW�
DQG�LQ�WKH�IXWXUH� 

5HIHUULQJ� WR� WKH� DLUFUDIW� W\SH� VHUYLFH� SODQ� E\�
%DOLNSDSDQ� 6XOWDQ� $ML� 0XKDPPDG� 6XODLPDQ�
6HSLQJJDQ� $LUSRUW� DQG� WR� PD[LPL]H� WKH� DLUSRUW�
SHUIRUPDQFH�WR�PHHW�WKH�FXUUHQW�DQG�IXWXUH�GHPDQG�RI�
PRYHPHQW�� DQ� DVVHVVPHQW� RI� WKH� UXQZD\� SDYHPHQW�
FRQGLWLRQ� DW� %DOLNSDSDQ� 6XOWDQ� $ML� 0XKDPPDG�
6XODLPDQ�6HSLQJJDQ�$LUSRUW�ZLWK�3DYHPHQW�&RQGLWLRQ�
,QGH[� �3&,�� YDOXH� SDUDPHWHU� RQ� IOH[LEOH� SDYHPHQW� WR�
REWDLQ� UHSDLU� RU� PDLQWHQDQFH� QHHGV� ZLWK� VHYHUDO�
DOWHUQDWLYH� VFHQDULRV� ZDV� GRQH��1H[W�� WKH� &20)$$�
VRIWZDUH� ZDV� XVHG� WR� GHWHUPLQH� WKH� $LUFUDIW�
&ODVVLILFDWLRQ� 1XPEHU� �$&1�� YDOXH� DQG� 3DYHPHQW�
&ODVVLILFDWLRQ� 1XPEHU� �3&1�� YDOXH� WR� DVVHVV� WKH�
DELOLW\� RI� WKH� SDYHPHQW� VWUXFWXUH� RQ� WKH� UXQZD\� WR�
VHUYH�WKH�ORDG�GXH�WR�DLU�WUDIILF��VR�WKDW�DSSURSULDWH�DQG�
HIILFLHQW� PDLQWHQDQFH� FDQ� EH� SODQQHG�� DQG� WKH�
)$$5),(/'�VRIWZDUH�ZDV�XVHG�WR�SODQ�WKH�GHVLJQ�RI�
WKH� SDYHPHQW� VWUXFWXUH� RQ� %DOLNSDSDQ� 6XOWDQ� $ML�
0XKDPPDG� 6XODLPDQ� 6HSLQJJDQ� $LUSRUW� UXQZD\�� VR�
WKDW� WKH� RSWLPXP� VROXWLRQ� ZDV� REWDLQHG� IRU� UHSDLU� RU�
PDLQWHQDQFH�RI�WKH�%DOLNSDSDQ�6XOWDQ�$ML�0XKDPPDG�
6XODLPDQ�6HSLQJJDQ�$LUSRUW�UXQZD\�� 

7KH�JHQHUDO�REMHFWLYH�RI�WKLV� UHVHDUFK�ZDV� WR�HYDOXDWH�
WKH� SDYHPHQW� VWUXFWXUH� RQ� %DOLNSDSDQ� 6XOWDQ� $ML�
0XKDPPDG� 6XODLPDQ� 6HSLQJJDQ� $LUSRUW� UXQZD\� IRU�
PDLQWHQDQFH� RSWLPL]DWLRQ� ZKLFK� ZDV� FDUULHG� RXW� DW�
%DOLNSDSDQ� 6XOWDQ� $ML� 0XKDPPDG� 6XODLPDQ�
6HSLQJJDQ�$LUSRUW� 

7KH�VSHFLILF�REMHFWLYHV�RI�WKLV�VWXG\�ZHUH�DV�IROORZV� 

�� 7R� DVVHVV� WKH� SDYHPHQW� VWUXFWXUH� FRQGLWLRQV� DW�
%DOLNSDSDQ� 6XOWDQ� $ML� 0XKDPPDG� 6XODLPDQ�
6HSLQJJDQ� $LUSRUW� UXQZD\� XVLQJ� WKH� 3DYHPHQW�
&RQGLWLRQ� ,QGH[� �3&,�� PHWKRG� RQ� IOH[LEOH�
SDYHPHQW� 

�� 7R� DVVHVV� WKH� DELOLW\� RI� SDYHPHQW� VWUXFWXUH� DQG�
GHVLJQ�RI�SDYHPHQW�WKLFNQHVV�RQ�%DOLNSDSDQ�6XOWDQ�
$ML� 0XKDPPDG� 6XODLPDQ� 6HSLQJJDQ� $LUSRUW�
UXQZD\� ZLWK� &20)$$� DQG� )$$5),(/'�
VRIWZDUH� 

�� 7R� GHVLJQ� DQ� RSWLPDO� PDLQWHQDQFH� PHWKRG� IRU� ���
\HDUV� IURP� WKH� SODQ
V� VWDUWLQJ� \HDU� ������� WR� WKH�
SODQ
V� ILQDO� \HDU� ������� RQ� WKH� %DOLNSDSDQ� 6XOWDQ�
$ML� 0XKDPPDG� 6XODLPDQ� 6HSLQJJDQ� $LUSRUW�
UXQZD\� 

���/LWHUDWXUH�5HYLHZ 

����/D\HULQJ�V\VWHP�RQ�IOH[LEOH�SDYHPHQWV 

,Q� ������ WKH� )$$� DSSOLHG� D� IOH[LEOH� SDYHPHQW�
WKLFNQHVV�GHVLJQ�PHWKRG�XVLQJ�WKH�HODVWLF�OD\HU�WKHRU\��
7KLV�WKHRU\�FRQVLGHUV�WKH�YHUWLFDO�DQG�KRUL]RQWDO�IRUFHV�
DFWLQJ� RQ� WKH� SDYHPHQW� VWUXFWXUH�� 7KH� GHIOHFWLRQ� WKDW�
RFFXUV� LQ� WKH� VWUXFWXUH�GXH� WR� ORDGLQJ� LV�D� IXQFWLRQ�RI�
WKH� PDWHULDO
V� HODVWLFLW\�� (� �<RXQJ
V� PRGXOXV��� 7KH�
UDWLR� RI� GHIOHFWLRQ� LQ� WKH� WUDQVYHUVDO� DQG� YHUWLFDO�
GLUHFWLRQV�FDQ�EH�GHWHUPLQHG�E\�WKH�3RLVVRQ�UDWLR��ȝ��,Q�
WKH�)$$5),(/'�SURJUDP��WKH�HODVWLF�OD\HU�WKHRU\�DQG�
&')�WKHRU\�DUH�XVHG�WR�GHWHUPLQH�WKH�WKLFNQHVV�RI�WKH�
SDYHPHQW� OD\HUV�� )$$�� WKURXJK� WKH� DGYLVRU\� FLUFXODU��
KDV� VHW� D� PLQLPXP� WKLFNQHVV� IRU� HDFK� OD\HU� RI�
SDYHPHQW� WR� EH� GHVLJQHG�� 7KH� IROORZLQJ� DUH� WKH�
PLQLPXP� WKLFNQHVV� IRU� GHVLJQLQJ� IOH[LEOH� SDYHPHQW�
OD\HUV� 

����3DYHPHQW�FRQGLWLRQ�LQGH[��3&,��PHWKRG 

7KH� 3&,� PHWKRG� DLPV� WR� LGHQWLI\� FULWLFDO� DUHDV� RI�
SDYHPHQW��&ULWLFDO�DUHDV�DUH�IROORZHG�XS�E\�LGHQWLI\LQJ�
WKH� FDXVHV� RI� GDPDJH�� VXFK� DV� SDYHPHQW� PDWHULDO��
DLUFUDIW�ORDGV��ZKHHO�SUHVVXUH��FOLPDWH�DQG�RWKHUV� 

3DYHPHQW� VXUIDFH� YLVXDO� LQVSHFWLRQ� LV� YHU\� XVHIXO�
EHFDXVH�LW�FDQ�EH�XVHG�IRU��%URWHQ�DQG�6RPEUH�������� 

�� (YDOXDWLQJ�SDYHPHQW�FRQGLWLRQ�GXULQJ�LQVSHFWLRQ 

/D\HU�7\SH 
)$$�/D\HU�

5HTXLUHPHQWV 

$LUFUDIW�0D[LPXP�/RDG�$ERYH�3DYHPHQW�OEV��NJ� 

��������������� ����������������� ����������������� 

6XUIDFH�/D\HU������ 3-��� ��LQFKHV�����PP� ��LQFKHV�����PP� ��LQFKHV�����PP� 

6WDELOL]HG�%DVH�/D\HU 
3-����3-�����������������
3-�����3-��� 

1RW�QHFHVVDU\ 1RW�QHFHVVDU\ ��LQFKHV�����PP� 

&UXVKHG�6WRQH�$JJUHJDWH�
%DVH�/D\HU���� 

3-��� ��LQFKHV�����PP� ��LQFKHV�����PP� ��LQFKHV�����PP� 

%DVH�/D\HU������ 3-��� ��LQFKHV�����PP� 1RW�XVHG�� 1RW�XVHG 

6XEEDVH�/D\HU���� 3-��� ��LQFKHV�����PP� 
��LQFKHV�����PP�������
LI�QHFHVVDU\ 

��LQFKHV�����PP������
LI�QHFHVVDU\ 

7DEOH����0LQLPXP�WKLFNQHVV�RI�IOH[LEOH�SDYHPHQW�OD\HUV 

�6RXUFH��)$$�$&���������-�)������ 
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�� 'HWHUPLQLQJ� UHKDELOLWDWLRQ� QHHGV� DQG� SDYHPHQW�
PDLQWHQDQFH�SULRULW\ 

�� (VWLPDWLQJ�PDLQWHQDQFH�TXDQWLW\ 

�� (YDOXDWLQJ� WKH� SHUIRUPDQFH� RI� GLIIHUHQW� ZD\V� IRU�
PDLQWHQDQFH�DQG�UHKDELOLWDWLRQ 

,Q�WKH�3&,�PHWKRG��WKH�VHYHULW\�RI�SDYHPHQW�GDPDJH�LV�D�
IXQFWLRQ� RI� �� PDLQ� IDFWRUV�� QDPHO\� WKH� GDPDJH� W\SH��
VHYHULW\��DQG�WKH�DPRXQW�RU�GHQVLW\�RI�GDPDJH� 

����,QGLFDWRUV� LQ�WKH�SDYHPHQW�FRQGLWLRQ� LQGH[��3&,��
PHWKRG 

D� 'HGXFW�9DOXH��'9 

'HGXFW� YDOXH� LV� REWDLQHG�E\� DGMXVWLQJ� WKH�GHQVLW\�YDOXH�
REWDLQHG�LQWR�HDFK�GDPDJH�JUDSK�LQ�DFFRUGDQFH�ZLWK�WKH�
VHYHULW\� RI� WKH� GDPDJH�� 'HGXFW� YDOXH� LV� DOVR�
GLVWLQJXLVKHG� E\� WKH� VHYHULW\� RI� WKH� GDPDJH� IRU� HDFK�
GDPDJH�W\SH�� 

E� 'HQVLW\ 

'HQVLW\� LV� WKH� SHUFHQWDJH� RI� WKH� DUHD� RU� WRWDO� OHQJWK� RI�
RQH� GDPDJH� W\SH� WR� WKH� DUHD� RU� WRWDO� OHQJWK� RI� WKH�
PHDVXUHG�URDG�VHFWLRQ��FDQ�EH� LQ� IW��RU�P���RU� LQ� IHHW�RU�
PHWHU�� 7KXV�� WKH� GDPDJH� GHQVLW\� LV� H[SUHVVHG� E\� WKH�
HTXDWLRQ� 

'HQVLW\����� 

�������������������������������������������������������������������� 

2U 

'HQVLW\���� 

��������������������������������������������������������������� 

:KHUH� 

$G�  � 7KH� WRWDO� DUHD� RI� WKH� SDYHPHQW� W\SH� IRU� HDFK�
 VHYHULW\�OHYHO�RI�GDPDJH��IW��RU�P�� 

$V�  � 7RWDO�DUHD�RI�VDPSOH�XQLW��IW
��RU�P�� 

/G�   7KH� WRWDO� OHQJWK� RI� WKH� SDYHPHQW� W\SH� IRU� HDFK�
 VHYHULW\�OHYHO�RI�GDPDJH��IW�RU�P� 

F� 7RWDO�'HGXFW�9DOXH��7'9 

7KH�WRWDO�GHGXFW�YDOXH�RU�7'9�LV�WKH�WRWDO�DPRXQW�RI�WKH�
GHGXFW�YDOXH�IRU�HDFK�VDPSOH�XQLW� 

G� &RUUHFWHG�'HGXFW�9DOXH��&'9 

7KH�FRUUHFWHG�GHGXFW�YDOXH�RU�&'9�LV�REWDLQHG�IURP�WKH�
UHODWLRQVKLS�FXUYH�EHWZHHQ�WKH�WRWDO�GHGXFW�YDOXH��7'9��
DQG� WKH� GHGXFW� YDOXH� �'9�� E\� VHOHFWLQJ� WKH� DSSURSULDWH�
FXUYH�� ,I� WKH� &'9� YDOXH� REWDLQHG� LV� VPDOOHU� WKDQ� WKH�
+LJKHVW�'HGXFW�9DOXH� �+'3�� WKHQ� WKH�&'9�XVHG� LV� WKH�
KLJKHVW�LQGLYLGXDO�GHGXFW�YDOXH� 

H��3&,�9DOXH 

$IWHU� REWDLQLQJ� &'9�� 3&,� IRU� HDFK� VDPSOH� XQLW� LV�
FDOFXODWHG�XVLQJ�WKH�IROORZLQJ�HTXDWLRQ� 

3&,V� �����–�&'9�������������������������������������������������������� 

6DPSOH�8QLW 

)RU� SDYHPHQWV� DW� DLUSRUWV�� )$$� ������� VXJJHVWHG� WKH�
GLVWULEXWLRQ� RI� VDPSOH� XQLWV� E\� FRQVLGHULQJ� DVSHFWV�

UHODWHG�WR�SDYHPHQW�GHVLJQ��LPSOHPHQWDWLRQ�KLVWRU\�DQG�
DLUSRUW�WUDIILF�DUHDV��)$$��������VXJJHVWHG�WKH�GLYLVLRQ�
RI�VDPSOH�XQLWV�DV�IROORZV� 

· )RU� FRQWLQXRXV� FRQFUHWH� SDYHPHQW�� WKH� PD[LPXP�
VDPSOH�XQLW�LV����SODWHV� 

· )RU�IOH[LEOH�SDYHPHQW�LQ�DLUSRUWV��RQH�VDPSOH�XQLW�LV�
UHFRPPHQGHG�WR�KDYH�DQ�DUHD�RI�������IW�������P��� 

����������������������������������������������������� 

:KHUH� 

1�  � WKH� WRWDO� QXPEHU� RI� VDPSOH� XQLWV� LQ� RQH�
 SDYHPHQW�VHFWLRQ 

H  � DOORZDEOH�HUURU�LQ�HVWLPDWLRQ�RI�WKH�3&,�SDUW 

V�  � VWDQGDUG�GHYLDWLRQ�RI�3&,�EHWZHHQ�VDPSOH�XQLWV�
 LQ�WKHLU�SDUWV� 

$IWHU�REWDLQLQJ�WKH�PLQLPXP�QXPEHU�RI�VDPSOH�XQLWV��D�
VHOHFWLRQ�RI�VDPSOH�XQLWV�LV�PDGH� 

������������������������������������������������������������������������ 

:KHUH� 

1�  � QXPEHU�RI�VDPSOH�XQLWV�DYDLODEOH 

Q�  � PLQLPXP�QXPEHU�RI�VDPSOH�XQLWV�WR�EH�VXUYH\HG 

L  � VDPSOLQJ�LQWHUYDO 

%XW� DV� D� UXOH� RI� WKXPE�� $670� '����-��� �������
SURYLGHV�DQ�DOWHUQDWLYH�GHWHUPLQDWLRQ�RI� WKH�QXPEHU�RI�
VDPSOHV� UHYLHZHG� EDVHG� RQ� WKH� WRWDO� VDPSOH� VL]H�� 7KH�
QXPEHU� RI� VDPSOHV� WR� EH� UHYLHZHG� EDVHG� RQ� WKLV�
VFHQDULR�LV�VHHQ�LQ�WKH�7DEOH��� 

1R *LYHQ 6XUYH\ 

� ��WR���VDPSOH�XQLWV ��VDPSOH�XQLW 

� ��WR����VDPSOH�XQLWV ��VDPSOH�XQLW 

� ���WR����VDPSOH�XQLWV ��VDPSOH�XQLW 

� ���WR����VDPSOH�XQLWV ��VDPSOH�XQLW 

� 2YHU����VDPSOH�XQLWV ��� 

�VRXUFH��$670�'����-�������� 

7DEOH����'HWHUPLQDWLRQ�RI�WKH�WRWDO�QXPEHU�RI�VDPSOH�XQLWV�
VXUYH\HG�EDVHG�RQ�WRWDO�VDPSOH�XQLWV 

����'DPDJH�W\SH�LGHQWLILFDWLRQ 

'DPDJH� W\SHV� LQ� XVLQJ� WKH� 3DYHPHQW�&RQGLWLRQ� ,QGH[�
�3&,��PHWKRG�IRU�IOH[LEOH�SDYHPHQW�FDQ�EH�GLYLGHG�LQWR�
VHYHUDO� W\SHV�RI�GDPDJH��0HDVXUHPHQW�RI�HDFK�W\SH�RI�
GDPDJH� LV� WDNHQ� IURP� HDFK� VDPSOH� XQLW� WKDW� KDV� EHHQ�
VHOHFWHG� DW� WKH� SDYHPHQW� VLWH� WKDW� KDV� EHHQ� GLYLGHG��
(DFK� VHYHULW\� OHYHO� RI� GDPDJH� FRQVLVWLQJ� RI� WKH� ORZ��
PHGLXP��DQG�KLJK�PXVW�EH�PHDVXUHG��$IWHU�WKDW�� LW�FDQ�
EH�HQWHUHG�LQWR�WKH�IRUP�SURYLGHG��7KH�W\SHV�RI�GDPDJH�
DUH�DV�IROORZV� 

D��$OOLJDWRU�&UDFNLQJ 

E��%OHHGLQJ 

��� 

��� 

��� 

��� 

��� 
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6WXG\�RI�)OH[LEOH�3DYHPHQW�6WUXFWXUH«����� 
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)LJXUH����7\SHV�RI�KDQGOLQJ�EDVHG�RQ�WKH�UHGXFWLRQ������������
RI�WKH�3&,�9DOXH 

�VRXUFH��)$$����-����-�%������� 

F��%ORFN�&UDFNLQJ 

G��&RUUXJDWLRQ 

H��'HSUHVVLRQ 

I��-HW�%ODVW�(URVLRQ 

J��-RLQW�5HIOHFWLRQ�&UDFNLQJ 

K��/RQJ�	�7UDQV�&UDFNLQJ 

L��2LO�6SLODJH 

M��3DWFKLQJ 

N��3ROLVKHG�$JJUHJDWH 

O��5DYHOLQJ 

P��5XWWLQJ 

Q��6KRYLQJ 

R��6OLSSDJH�&UDFNLQJ 

S��6ZHOOLQJ 

T��:HDWKHULQJ 

����+DQGOLQJ�W\SH�DQG�GDPDJH�FRQGLWLRQ 

7KH� IROORZLQJ� DUH� WKH� W\SHV� RI� KDQGOLQJ� FDUULHG� RXW�
EDVHG�RQ�WKH�UHGXFWLRQ�RI�WKH�3&,�YDOXH� 

)LJXUH� �� H[SODLQV� KRZ� SDYHPHQW� XVXDOO\� XQGHUJRHV�
VHWWOHPHQW� DQG� UHKDELOLWDWLRQ� FRVWV� UHODWLYH� WR� YDULRXV�
PDLQWHQDQFH�WLPHV��3&,�YDOXHV�WKDW�SURYLGH�FULWHULD�IRU�
UXQZD\�SDYHPHQW�FRQGLWLRQV�DUH�DV�IROORZV�� 

D� 3&,�YDOXH�RI����–�����LV�ZLWKLQ�WKH�JRRG�FDWHJRU\��
ZKLFK� LV� D� SDYHPHQW� FRQGLWLRQ� WKDW� GRHV� QRW� QHHG�
DQ\�DFWLRQ��GR�QRWKLQJ��� 

E� 3&,� YDOXH� RI� ��-��� LV� ZLWKLQ� WKH� VDWLVIDFWRU\�
FDWHJRU\��ZKLFK�LV�D�SDYHPHQW�FRQGLWLRQ�WKDW�QHHGV�
D� PLQRU� UHKDELOLWDWLRQ� ZLWK� SDWFKLQJ� LQ� GDPDJHG�
SRLQWV� 

F� 3&,� YDOXH� RI� ��� –� ��� LV� ZLWKLQ� WKH� IDLU� FDWHJRU\��
ZKLFK� LV� D� SDYHPHQW� FRQGLWLRQ� WKDW� QHHGV�
UHVXUIDFLQJ�ZLWK�RYHUOD\� DGGLWLRQ� DQG� LQOD\-VFUDSH�
DQG�ILOO�� 

G� 3&,�YDOXH�RI� ���–� ��� LV�ZLWKLQ� WKH�SRRU� FDWHJRU\��
ZKLFK� LV� D� SDYHPHQW� FRQGLWLRQ� WKDW� QHHGV� PDMRU�
UHKDELOLWDWLRQ� RQ� WKH� RYHUDOO� DUHD� RI� UXQZD\�
SDYHPHQW� E\� GUHGJLQJ� WKH� XSSHU� IRXQGDWLRQ� OD\HU�
DQG� ORZHU� IRXQGDWLRQ� OD\HU� LI� WKH� GDPDJH� LV�
LQGLFDWHG�WR�FDXVH�PRUH�GDPDJH�WR�WKH�OD\HU�� 

2Q� WKH� )$$� $&� ���-����-�&� �������� WKHUH� DUH�
JXLGHOLQHV�IRU�IOH[LEOH�SDYHPHQW�PDLQWHQDQFH�EDVHG�RQ�
WKH� W\SH� RI� GDPDJH� WKDW� RFFXUV�� 7KH� IROORZLQJ� LV� D�
JXLGHOLQH�7DEOH� �� IRU� IOH[LEOH� SDYHPHQW�PDLQWHQDQFH�
EDVHG�RQ�WKH�W\SH�RI�GDPDJH�WKDW�RFFXUV� 

����0HWKRG�FDOFXODWLRQ�XVLQJ�WKH�&20)$$�SURJUDP 

7KH�$&1���3&1�V\VWHP�LV�WKH�RQO\�PHWKRG�DSSOLHG�E\�
,&$2� �,QWHUQDWLRQDO� &LYLO� $YLDWLRQ� 2UJDQL]DWLRQ�� WR�
UDWH� WKH�SHUIRUPDQFH�VWUHQJWK�RI�DLUSRUW�SDYHPHQW��%\�
XVLQJ� WKLV� PHWKRG�� WKH� HIIHFW�GDPDJH� FDXVHG� E\� DQ�
DLUFUDIW� �ZLWK� D� FHUWDLQ� ZHLJKW� DQG� FRQILJXUDWLRQ�� DV�
ZHOO�DV�FHUWDLQ�SDYHPHQW�W\SH�DQG�JURXQG�VWUHQJWK��FDQ�
EH� UHSUHVHQWHG�E\�D�QXPEHU� FDOOHG� WKH�$&1��$LUFUDIW�

&ODVVLILFDWLRQ� 1XPEHU��� &RQYHUVHO\�� WKH� FDSDFLW\�
VWUHQJWK� RI� D� SDYHPHQW� FDQ� DOVR� EH� UHSUHVHQWHG� E\� D�
QXPEHU�ZLWKRXW�WKH�QHHG�WR�VSHFLI\�WKH�W\SH�RI�DLUFUDIW�
DQG�GHWDLOHG�LQIRUPDWLRQ�DERXW�WKH�SDYHPHQW�VWUXFWXUH��
7KLV� QXPEHU� LV� FDOOHG� WKH� 3&1� �3DYHPHQW�
&ODVVLILFDWLRQ� 1XPEHU��� 7KH� SDYHPHQW� VWUXFWXUH� LV�
FRQVLGHUHG�FDSDEOH�RI�VHUYLQJ�ORDGV�GXH�WR�DLU�WUDIILF�LI�
WKH�3&1�YDOXH�LV�JUHDWHU�WKDQ�WKH�$&1�YDOXH�IRU�HDFK�
DLUFUDIW� RSHUDWLQJ� DW� WKH� DLUSRUW�� ,QIRUPDWLRQ� RQ� WKH�
3&1� YDOXH� FDQ� WKHQ� SURYLGH� DQ� RYHUYLHZ� RI� WKH�
SDYHPHQW� VWUXFWXUH� FRQGLWLRQ� DQG� LV� XVHG� E\� DLUSRUW�
RSHUDWRUV� WR� GHWHUPLQH� VWUDWHJLHV� DQG� SROLFLHV� LQ� WKH�
PDLQWHQDQFH�RI�SDYHPHQW�VWUXFWXUHV��7R�GHWHUPLQH�WKH�
3&1� YDOXH�� D� FRPSXWHU� SURJUDP� FDOOHG� &20)$$� LV�
XVHG��7KH�GDWD�QHHGHG�WR�UXQ�WKH�&20)$$�SURJUDP�LV�
DLUFUDIW� WUDIILF� GDWD� LQ� WKH� IRUP� RI� DLUFUDIW�
PDQXIDFWXULQJ�� DLUFUDIW� W\SH�� DLUFUDIW� ZHLJKW� DQG�
QXPEHU�RI�DQQXDO�GHSDUWXUHV� 

7KH�VWHSV�LQ�WKH�DQDO\VLV�SURFHVV�WR�JHW�WKH�3&1�YDOXH�
XVLQJ� &20)$$� VRIWZDUH� UHIHUUHG� WR� WKH� '*&$�
UHJXODWLRQ� 1XPEHU� .3�� ��� RI� ����� FRQFHUQLQJ�
2SHUDWLRQDO� 7HFKQLFDO� *XLGHOLQHV� IRU� &LYLO� $YLDWLRQ�
6DIHW\�5HJXODWLRQV�3DUW�����-�����6RPH�GDWD�LV�QHHGHG�
WR�JHW�WKH�3&1�YDOXH� 

�� 'DWD�WUDIILF�ZLWK�JURZWK�XS�WR����SODQQHG�\HDUV 

�� &KDUDFWHULVWLFV�RI�DLUFUDIW�RSHUDWLQJ�VXFK�DV�DLUFUDIW�
QHW� ORDG�� DQQXDO� GHSDUWXUHV�� WLUH� SUHVVXUH�� DQG�
RWKHUV� 

�� (TXLYDOHQW� SDYHPHQW� WKLFNQHVV� UHVXOWLQJ� IURP� WKH�
FDOFXODWLRQ�DQG�VXEJUDGH�VWUHQJWK�YDOXH� 

�� 7KH� SDYHPHQW� WKLFNQHVV� DQG� &%5� YDOXH� WKDW� KDV�
EHHQ�HYDOXDWHG�RQ�WKH�PDLQ�&20)$$�OD\HU 

�� 3�7&�YDOXH��EDVHG�RQ�WKH�IROORZLQJ�7DEOH��� 

%DVHG�RQ� LWV�FRQGLWLRQ��6HSLQJJDQ�%DOLNSDSDQ�$LUSRUW�
KDV� D� SDUDOOHO� WD[LZD\� DQG� UHIXHOLQJ� LV� GRQH� DW� WKH�
DLUSRUW�VR�WKDW�WKH�YDOXH�LV��� 

���� 0HWKRG�FDOFXODWLRQ� XVLQJ� WKH� )$$5),(/'�
SURJUDP 

3DYHPHQW�GHVLJQ�ZLWK�WKH�)$$5),(/'�SURJUDP�LV�DQ�
LWHUDWLRQ� SURFHVV� IRU� ERWK� IOH[LEOH� DQG� ULJLG� SDYHPHQW�



�� sŽů͘�Ϯϳ�EŽ͘�ϭ͕��Ɖƌŝů�ϮϬϮϬ 

5DFKPDQ͕�Ğƚ�Ăů͘ 
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3UREOHP 5HSDLU 3UREDEOH�&DXVH 

:HDWKHULQJ���2[LGDWLRQ 
$SSO\�VXUIDFH�WUHDWPHQW (QYLURQPHQW 

2YHUOD\ /DFN�RI�WLPHO\�VXUIDFH�WUHDWPHQWV 

&UDFNV 

5HPRYH�ROG�VHDOHU�PDWHULDO�LI�SUHVHQW $JH 

&OHDQ�DQG�SUHSDUH�FUDFNV (QYLURQPHQWDO�&RQGLWLRQV 

6HDO�UHVHDO�FUDFNV %LWXPHQ�WRR�KDUG�RU�RYHUKHDWHG�LQ�PL[ 

-RLQW�KHDWLQJ�PD\�EH�DQ�RSWLRQ�IRU�ORQJLWXGLQDO�
FUDFNV�ZKHQ�XQGHU�WKH�GLUHFWLRQ�RI�DQ�HQJLQHHU��
�2SHUDWH�KHDWHUV�WR�DYRLG�H[FHVVLYH�KHDW�RQ�WKH�
SDYHPHQW� 

6HDODQW�GHIHFWV��H�J���LQFRUUHFW�DSSOLFDWLRQ�
WHPSHUDWXUH��LPSURSHU��VHDODQW�VHOHFWLRQ��LPSURSHU�
FUDFN�SUHSDUDWLRQ� 

$OOLJDWRU�RU�)DWLJXH�
FUDFNLQJ 

5HPRYH�DQG�UHSODFH�GDPDJH�SDYHPHQW��
LQFOXGLQJ�WKH�EDVH�DQG�RU�VXEEDVH�FRXUVH�LI�
UHTXLUHG 

%DVH�DQG�RU�VXEJUDGH�IDLOXUH��RYHUORDG��XQGHU-
GHVLJQ�VXUIDFH�FRXUVH��WRR�WKLQ� 

3DWFKHV 
UHPRYH�UHSODFH ,QDGHTXDWH�LPSURSHU�UHSDLU�GHWDLO�PDWHULDO 

6XUIDFH�JULQGLQJ�PLOOLQJ $JH 
6XUIDFH�LUUHJXODULWLHV��
�H�J���UXWWLQJ��ZDVK-
ERDUGLQJ�ELUGEDWKV� 

UHPRYH�DQG�UHSODFH�GDPDJH�DUHDV 7UDIILF 

6XUIDFH�JULQGLQJ�PLOOLQJ $JH 

/RVV�RI�VNLG�UHVLVWDQFH 
5HPRYH�UXEEHU�VXUIDFH�FRQWDPLQDWLRQ 5XEEHU�GHSRVLWV�VXUIDFH�FRQWDPLQDWLRQ 

$SSO\�VXUIDFH�WUHDWPHQW 3ROLVKHG�DJJUHJDWH��,PSURSHU�VXUIDFH�WUHDWPHQW 

%OHHGLQJ 
%ORW�ZLWK�VDQG�DQG�UHPRYH�VDQG�SULRU�WR�UHVXPLQJ�
DLUFUDIW�RSHUDWLRQ��(VFHVVLYH�EOHHGLQJ�PD\�UHTXLUH�
UHPRYDO�DQG�UHSODFHPHQW�RI�SDYHPHQW 

2YHUOD\�ULFK�PL[�ORZ�DLU�YRLG�FRQWHQW��%OHHGLQJ�PD\�
EH�D�SUHFXUVRU�WR�RWKHU�VXUIDFH�GHIRUPLWLHV�IRUPLQJ��
H�J���UXWWLQJ��ZDVK�-�ERDUGLQJ��HWF� 

'UDLQDJH 
*UDGH�SDYHPHQW�VKRXOGHUV��FOHDU�GUDLQDJH�SDWK 3RRU�PDLQWDQDQFH�RI�GUDLQDJH�IDFLOLWLHV 

&OHDQ�RXW�GUDLQDJH�VWUXFWXUHV��H�J���HGJH�GUDLQV��
RXWIDOO��HWF 

3RRU�PDLQWDQDQFH�RI�JUDGH 

7DEOH����*XLGHOLQHV�IRU�PDLQWHQDQFH�RI�IOH[LEOH�SDYHPHQW�E\�WKH�W\SH�RI�GDPDJH 

�VRXUFH��)$$�$&����-�����–��&������� 

7D[LZD\�
)DFLOLW\ 

5HIXHOLQJ�LV�GRQH����DW�
WKH�$LUSRUW 

5HIXHOLQJ�LV�QRW�GRQH��
DW�WKH�$LUSRUW 

3DUDOOHO�
7D[LZD\ � � 

6LQJOH�
7D[LZD\ � � 

7DEOH����3�7&�9DOXH�IRU�YDULRXV�DLUFUDIW�VFHQDULRV 

GHVLJQV��)$$5),(/'�ZLOO�FDOFXODWH�WKH�WKLFNQHVV�RI�WKH�
RYHUOD\�EDVHG�RQ 

�� 6WUXFWXUH� W\SH� DQG� WKH� WKLFNQHVV� RI� WKH� OD\HU� RI� WKH�
SDYHPHQW�WR�EH�DQDO\]HG 

�� $LUFUDIW�W\SH�DQG�LWV�ORDG 

�� 5HVLGXDO�OLIH�DQG�FRPSDFWLRQ�QHHGV 

����/LIH�F\FOH�FRVW�DQDO\VLV 

7KH� FDOFXODWLRQ� RI� OLIH� F\FOH� FRVW� DQDO\VLV� FDQ� EH� GRQH�
XVLQJ� WKH� 3UHVHQW� :RUWK� 0HWKRG� HTXLYDOHQW� DSSURDFK��
XVLQJ�LQWHUHVW� UDWH�� DQDO\VLV� SHULRG�� SUHVHQW� WLPH�� DQG�
LQIODWLRQ� FDQ� EH� LJQRUHG�� 7KHQ� /&&� PRGHOLQJ� LV�
FDOFXODWHG�ZLWKRXW� DQ\� UHVLGXDO� YDOXH� DQG�ZLWK� UHVLGXDO�
YDOXH� �)LUVDQL�� ������� -XVW� DV� VXJJHVWHG� LQ� WKH� VWXG\�
�:9'2+���������7R�JHW�WKH�/&&�YDOXH��XVH�WKH�3UHVHQW�
:RUWK� 0HWKRG�� 7KH� IROORZLQJ� LV� WKH� IRUPXOD� RI� WKH�
DSSURDFK� 

3�� ��)�� 

:KHUH� 

3  �&XUUHQW�\HDU
V�YDOXH 

)  �'HVLUHG�\HDU¶V�YDOXH 

Q  �*URZWK�SHULRG��\HDUV� 

L  �'LVFRXQW�UDWH 

����3UHYLRXV�VWXGLHV 

5HVHDUFK�RQ�DLUSRUWV��PDLQWHQDQFH�RI��SDYHPHQW��VWUXFWXUHV� 

XVLQJ�WKH�3&,�DQG�/&&$�PHWKRGV�KDYH�EHHQ�FDUULHG�RXW�
EHIRUH��7KH�VWXGLHV�DUH�DV�IROORZV� 

$PDQDK� ������� FRQGXFWHG� D� VWXG\� RQ� RSWLPL]DWLRQ� RI�
UXQZD\� PDLQWHQDQFH� XVLQJ� WKH� 3&,� PHWKRG� DQG� WKH�
DSSOLFDWLRQ� RI�/&&$�ZKHUH� WKH� UHVXOWV� RI� WKH� DQDO\VLV�
RI� 3&,� YDOXHV� VKRZHG� D� GHFUHDVH� HYHU\� \HDU�� 7KH�
HYDOXDWLRQ� UHVXOWV� RI� WKH� UXQZD\� SDYHPHQW� VWUXFWXUDO�
OD\HU�DOVR�REWDLQHG�D�ELJJHU�YDOXH�RI�3&1�FRPSDUHG�WR�
WKH� $&1� VR� WKDW� LW� FRXOG� EH� FRQFOXGHG� WKDW� WKH�
VWUXFWXUDO� OD\HU� FRXOG� VHUYH� WKH� H[LVWLQJ� IOLJKW� WUDIILF��
+DQGOLQJ�FRVWV�ZHUH�DOVR�EDVHG�RQ�KDQGOLQJ�YROXPHV�RI�
SUHYLRXV� \HDUV�� XQLW� SULFH� DQDO\VLV�� DQG� FDOFXODWLQJ� WKH�
SUHVHQW� YDOXH� GXULQJ�PDLQWHQDQFH�� 7KH� VFHQDULRV� ZHUH�
EXLOW�EDVHG�RQ�D�GHFUHDVH�LQ�WKH�DYHUDJH�3&,�YDOXH��7KH�
DQDO\VLV� UHVXOWV� RI� WKH� VFHQDULRV� WKDW� ZHUH� EXLOW�
UHFRPPHQGHG� WKDW� WKH� PLQLPXP� KDQGOLQJ� FRVW� ZDV�
VFHQDULR� �� ZLWK� WKH� KDQGOLQJ� W\SH� RI� LQOD\� VFUDSH� DQG�
ILOO�HYHU\���\HDUV�ZKHQ�WKH�3&,�YDOXH�ZDV�����IDLU��ZLWK�
WKH� WRWDO� KDQGOLQJ� FRVWV� IRU� ��� PDLQWHQDQFH� SHULRGV�
DPRXQWLQJ�WR�5S�����������������- 

��� 
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:LGLDQWR�� %� ������� FRQGXFWHG� D� VWXG\� RQ� +DOLP�
3HUGDQDNXVXPD� $LUSRUW� 3DYHPHQW� &RQGLWLRQ� ,QGH[�
�3&,��� 7KLV� 3&,� VWXG\� ZDV� FRQGXFWHG� LQ� WKH� -DNDUWD�
+DOLP� 3HUGDQDNXVXPD� $LUSRUW� UXQZD\� �IOH[LEOH�
SDYHPHQW��ZLWK�DQ�DUHD�RI������[����PHWHUV��3&,�ZDV�
DQDO\]HG� XVLQJ� WKH�$670�'�����-��� �6WDQGDUG�7HVW�
0HWKRG� IRU� $LUSRUW� 3DYHPHQW� &RQGLWLRQ� ,QGH[�
6XUYH\V��PHWKRG�ZLWK�D�VDPSOH�RI�����RI�DOO�WKH�WRWDO�
VDPSOH� DUHD�� )URP� WKH� UHVXOWV� RI� WKH� VWXG\�� LW� ZDV�
IRXQG� WKDW� WKHUH� ZHUH� �� GLIIHUHQW� 3&,� YDOXHV� WKDW�
LQGLFDWHG� D� GHFUHDVH� LQ� WKH� SDYHPHQW� FRQGLWLRQ��
QDPHO\�WKH�H[LVWLQJ�3&,�FRQGLWLRQ��EHIRUH�UHSDLU��ZDV�
��� �IDLU��� WKH� �GR� VRPHWKLQJ�� 3&,� FRQGLWLRQ� �DIWHU�
UHSDLULQJ�� ZDV� ��� �IDLU��� DQG� WKH� �GR� QRWKLQJ�� 3&,�
FRQGLWLRQ� �LI� WKH� DLUFUDIW� LV� QRW� UHSDLUHG� DQG� UXWWLQJ�
GDPDJH� LQFUHDVHV�RFFXUV� RQ� WKH� DLUFUDIW� ZKHHO� SDWK��
ZDV�����IDLU���7KHVH�UHVXOWV�LQGLFDWHG�WKDW�WKH�GHFUHDVH�
LQ� WKH� 3&,� UXQZD\� LI� LW� ZDV� UHSDLUHG�� KDG� D� VPDOOHU�
YDOXH�WKDQ�LI�WKH�UXQZD\�ZDV�QRW�UHSDLUHG� 

���0HWKRGRORJ\ 

7KH�PHWKRGRORJ\�RI�WKH�VWXG\�FRQGXFWHG�LV�LQ�)LJXUH�
�� 7KH� IROORZLQJ� LV� D� IORZFKDUW� DV� D� IUDPHZRUN� IRU�
WKLQNLQJ� WR� KHOS� WKH� SURFHVV� RI� WKH� VWXG\� DQG� IRU�
SUREOHP�VROYLQJ��7KHUH�DUH����VWDJHV�GHVFULEHG�LQ�WKH�
IORZFKDUW� LQ� WKLV� VWXG\�� 6WDJHV� EHJLQ� ZLWK� WKH�
IRUPXODWLRQ� RI� WKH� SUREOHP� WR� JHW� WKH� EHVW� VFHQDULR��
7KH�EHVW�VFHQDULR�LV�D�FRQFOXVLRQ�IRU�WKLV�UHVHDUFK��7KH�
EHVW� VFHQDULR� LV� H[SHFWHG� WR� EH� DEOH� WR� RSWLPL]H�
PDLQWHQDQFH�RQ�WKH�UXQZD\� 

���'DWD�3URFHVVLQJ 

����3ULPDU\�VXUYH\�UHVXOWV��SDYHPHQW�FRQGLWLRQ�LQGH[� 

7KH� UHVXOWV� RI� WKH� VXUYH\� FRQGXFWHG� WR� IXOILOO� WKH�
SULPDU\� GDWD� LQ� WKLV� VWXG\� IRXQG� VHYHUDO� W\SHV� RI�
GDPDJH� WKDW� H[LVWHG� LQ� WKH� %DOLNSDSDQ� 6HSLQJJDQ�
$LUSRUW� UXQZD\�� QDPHO\� FRUUXJDWLRQ�� UDYHOLQJ��
GHSUHVVLRQ�� SDWFKLQJ�� RLO� VSLOODJH�� UXWWLQJ�� MHW� EODVW�
HURVLRQ��DQG�DOOLJDWRU�FUDFNLQJ��7KH�GDPDJH�FRQVLVWHG�
RI�YDULRXV�OHYHOV�RI�GDPDJH��QDPHO\�ORZ��PHGLXP��DQG�
KLJK�� 7KH� IROORZLQJ� LV� D� SLH� FKDUW� RI� WKH� W\SH� RI�
GDPDJH� WKDW� H[LVWV� LQ� WKH� %DOLNSDSDQ� 6HSLQJJDQ�
$LUSRUW�UXQZD\�ZKLFK�FDQ�EH�VHHQ�LQ�)LJXUH��� 

%DVHG�RQ�WKH�SLFWXUH��WKH�JUHDWHVW�WRWDO�GDPDJH�GHQVLW\�
WR�WKH�WRWDO�DUHD�RI�HDFK�VDPSOH�LV�D�W\SH�RI�FRUUXJDWLRQ�
GDPDJH�WKDW�LV��������� 

����3ULPDU\�GDWD�SURFHVVLQJ 

7KH�VWHSV�WDNHQ�WR�SURFHVV�SULPDU\�GDWD�DUH�DV�IROORZV� 

D� &DOFXODWH�'LVWUHVV�'HQVLW\�GDPDJH�WR�WKH�WRWDO�DUHD�
RI�HDFK�VDPSOH� 

E� &DOFXODWH�WKH�'HGXFW�9DOXH�WR�JHW�D�GHGXFW�YDOXH�RI�
WKH� GDPDJH� W\SH� JUDSK� IRU� HDFK� GDPDJH� W\SH���������
7KH� GHWHUPLQDWLRQ� RI� WKH� GHGXFW� YDOXH� LV� VHHQ�
EDVHG� RQ� WKH� JUDSK� RI� WKH� W\SH� RI� GDPDJH� WKDW�
RFFXUV��(DFK� W\SH�RI�GDPDJH�ZLOO�KDYH�D�GLIIHUHQW�
JUDSK� VR� WKDW� WKH� YDOXH� WR� EH� JHQHUDWHG� ZLOO� EH�
GLIIHUHQW� 

F� &DOFXODWH�DOO�GLVWUHVV�GHQVLW\�GDQ�GHGXFW�YDOXH��'9��
EDVHG� RQ� WKH� GDPDJH� W\SH� DQG� VHYHULW\� RI� WKH�
GDPDJH�DQG�VHYHULW\�RQ�HDFK�VDPSOH�XQLW�� 

G� &DOFXODWH� WKH� P� YDOXH� WR� HQVXUH� WKH� GDPDJH� W\SH�
PD[LPXP�QXPEHU��([DPSOH��6RUW�WKH�'9�IURP�WKH�
ODUJHVW� WR� WKH� VPDOOHVW�� WKHQ� FDOFXODWH� WKH� P� YDOXH�
IURP�WKH�+'9��KLJKHVW�GHGXFW�YDOXH���� 

H� &DOFXODWH�WKH�GHGXFW�YDOXH�DQG�WRWDO�GHGXFW�YDOXH�RI�
HDFK�T��QXPEHU�RI�HQWULHV�ZLWK�'9�JUHDWHU�WKDQ��� 

)LJXUH����5HVHDUFK�)ORZFKDUW 

A

Perancangan Tebal 
Perkerasan dengan 

FAARFIELD

Cek Nilai ACN dan PCN 
dengan COMFAA

Perhitungan Biaya pada 
Setiap Skenario

Pemilihan Skenario 
Terbaik

Selesai

Not OK (ACN>PCN

OK (PCN>ACN)

3DYHPHQW�7KLFNQHVV�
3ODQQLQJ�XVLQJ�)$$5),(/' 

&KHFN�$&1�DQG�3&1�
XVLQJ�&20)$$ 

&DOFXODWH�WKH�&RVWV�RQ���
(DFK�6FHQDULR 

6HOHFWLRQ�RI�WKH�%HVW�
6FHQDULR 

)LQLVK 

Mulai

Studi Literatur

Penurunan Kurva PCI

Pengumpulan Data:

1. Data Primer

2. Data Sekunder

Perumusan Masalah

Cek nilai ACN/PCN pada 
Struktur Perkerasan 
Eksisting tahun 2019

Perencanaan Skenario 
Pemeliharaan pada 

runway

A

6WDUW 

/LWHUDWXUH�5HYLHZ 

'DWD�&ROOHFWLRQ� 

���3ULPDU\�'DWD 
���6HFRQGDU\�'DWD 

3&,�&XUYH 

&KHFN�WKH�$&1�3&1�RQ�
WKH�([LVWLQJ�3DYHPHQW
V�

6WUXFWXUH�LQ����� 

5XQZD\�0DLQWHQDQFH�
6FHQDULR�3ODQQLQJ 

3UREOHP�)RUPXODWLRQ 
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5DFKPDQ͕�Ğƚ�Ăů͘ 
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I� &DOFXODWH�WKH�FRUUHFWHG�GHGXFW�YDOXH��&'9��IURP�WKH�
WRWDO�GHGXFW�YDOXH��7'9��GDWD�E\�XVLQJ�WKH�FRUUHFWHG�
GHGXFW�YDOXH��&'9��JUDSK��$670�'����-���� 

J� &DOFXODWH�DOO�SDYHPHQW�FRQGLWLRQ�LQGH[��3&,��IRU�HDFK�
VDPSOH� DQG� FDOFXODWH� WKH� RYHUDOO� VDPSOH� YDOXH� E\�
DYHUDJLQJ�DOO�SDYHPHQW�FRQGLWLRQ� LQGH[��3&,��YDOXHV�
IRU� HDFK� VDPSOH��$Q� DYHUDJH�3&,� YDOXH� RI� ��� �)DLU��
ZDV� REWDLQHG� IRU� WKH� %DOLNSDSDQ� 6HSLQJJDQ� $LUSRUW�
UXQZD\�LQ�WKH�H[LVWLQJ�FRQGLWLRQ��������ZKLFK�FDQ�EH�
VHHQ�LQ�WKH�)LJXUH��� 

����6HFRQGDU\�GDWD�SURFHVVLQJ 

7KH�IROORZLQJ�LV�WKH�SURFHVVLQJ�RI�VHFRQGDU\�GDWD� 
$LUOLQH�IOLJKW�WUDIILF�GDWD�IRU�WKH�SODQQHG�FULWLFDO�DLUFUDIW�� 

7KH�SURFHVVLQJ�RI� DLUFUDIW� WUDIILF� GDWD� DW� WKH�%DOLNSDSDQ�
6HSLQJJDQ� $LUSRUW� ZDV� EDVHG� RQ� DQQXDO� QXPEHU� RI�
SDVVHQJHU�GDWD�IURP������WR�������7KH�SDVVHQJHU�JURZWK�
DW� %DOLNSDSDQ� 6HSLQJJDQ� $LUSRUW� ZDV� ������ 7KH�
IROORZLQJ� LV� DQ� DQQXDO� SDVVHQJHU� DQG� GDLO\� SDVVHQJHU�
GDWD�7DEOH���IURP������WR������ 

:LWK� D� SDVVHQJHU� JURZWK� RI� ������ D� FDOFXODWLRQ� RI� WKH�
QXPEHU�RI�SDVVHQJHUV�XS�WR�WKH�SODQQHG�\HDU��������ZDV�
FRQGXFWHG�� %DVHG� RQ� WKH� DQQXDO� SDVVHQJHU� GDWD�� DQQXDO�
DLUFUDIW� UHTXLUHPHQWV� ZHUH� FDOFXODWHG� EDVHG� RQ� WKH�
FDSDFLW\�PRGXOH� RI� HDFK� DLUFUDIW� W\SH� IRU� XS� WR� ��� SODQ�
\HDUV� �������� 7KH� IROORZLQJ� LV� D� 7DEOH� �� RI� WUDIILF�
FDOFXODWLRQ�UHVXOWV�EDVHG�RQ�DQQXDO�QXPEHU�RI�SDVVHQJHUV�
LQ������������������������DQG������� 

7KH� SHUFHQWDJH� RI� ORDG� GLVWULEXWLRQ� UHFHLYHG� E\� WKH�
PDMRULW\�RQ� WKH� UHDU� ODQGLQJ� JHDU� �PDLQ�� KDV� D� YDOXH�RI�
�����$IWHU�FDOFXODWLQJ�DLUFUDIW�ORDGV�IRU�HDFK�PRGXOH��WKH�
DQQXDO� (TXLYDOHQW� $QQXDO� 'HSDUWXUHV� IRU� FULWLFDO�SODQ�

)LJXUH����3LH�FKDUW�RI�WKH�GDPDJH�W\SH�RQ�WKH�UXQZD\ 
)LJXUH����&RUUXJDWLRQ�GDPDJH�JUDSK 

�VRXUFH��$670�'����-�������� 

DLUFUDIW�ZDV� FDOFXODWHG��7KH� FULWLFDO� DLUFUDIW� SODQQHG� DW�
%DOLNSDSDQ� 6HSLQJJDQ� $LUSRUW� XQWLO� WKH� SODQQHG� \HDU�
������� LV� %���� -� ���� (5�� 7KH� IROORZLQJ� LV� DLUFUDIW�
WUDIILF�DW�%DOLNSDSDQ�6HSLQJJDQ�$LUSRUW� LQ�������������
������������DQG������ 

%����–�����(5�$LUFUDIW�7\SH�&DOFXODWLRQ� 

5��  � 

:�  � ��PDLQ�JHDU�GLVWULEXWLRQ�[�072:�RI�SODQQHG�
 DLUFUDIW�[� 

:�  � ��PDLQ� JHDU� GLVWULEXWLRQ� [�072:�RI�PL[HG�
 DLUFUDIW�[� 

:KHHO�/RDG�5DWLR�$����RQ�%���� 

)LJXUH����3&,�*UDSK�IRU�������SULPDU\�GDWD� 

)LJXUH����'HWHUPLQDWLRQ�RI�WKH�&'9�IRU�HDFK�T 

&RUUXJDWLRQ 

'HSUHVLRQ 

�5DYHOLQJ 

�3&,�9DOXH 

�$YHUDJH�3&,�9DOXH 

��� 
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:KHUH� 

5�  � (TXLYDOHQW� WUDIILF� F\FOHV� RI� WKH� FULWLFDO�
 DLUFUDIW 

5��  � $QQXDO�QXPEHU�RI�DLUFUDIW 

:�  � :KHHO�ORDGV�IURP�FULWLFDO�DLUFUDIW 

:�  � :KHHO�ORDG�RI�HDFK�W\SH�RI�DLUFUDIW 

(TXLYDOHQW�$QQXDO�'HSDUWXUH�ZDV�FDOFXODWHG�ZLWK� WKH�
PRVW� FULWLFDO� SODQQHG� DLUFUDIW�� QDPHO\� WKH� %����� $OO�
DLUFUDIW� ORDGV� RWKHU� WKDQ�%����ZRXOG� EH� FRQYHUWHG� WR�
%����VR�WKDW�WKH�QXPEHU�RI�DLUFUDIW�DUULYDOV�RWKHU�WKDQ�
%���� ZRXOG� EH� VPDOOHU� FRPSDUHG� WR� %����� 7KH�
IROORZLQJ�LV�D�7DEOH���VKRZLQJ�WKH�(TXLYDOHQW�$QQXDO�
'HSDUWXUH�LQ������ 

7KH� IROORZLQJ� DUH� HTXLYDOHQW� DQQXDO� GHSDUWXUH� YDOXHV�
IRU������������������������DQG������DV�DLUFUDIW��WUDIILF� 

GDWD� WKDW� ZLOO� EH� DQDO\]HG� XVLQJ� )$$5),(/'� DQG�
&20)$$��%DVHG�RQ�WKH�IROORZLQJ�7DEOH����WKH�%����
LV� WKH�PRVW�FULWLFDO�DLUFUDIW�ZLWK�WKH�KLJKHVW�QXPEHU�RI�
DUULYDOV�� ZKLOH� WKH� $75��� LV� WKH� DLUFUDIW� ZLWK� WKH�
VPDOOHVW�ORDG�VR�WKDW�LW�ZLOO�SURGXFH�D�VPDOO�QXPEHU�RI�
DUULYDOV� EHFDXVH� LW� KDV� EHHQ� FRQYHUWHG� WR� WKH� PRVW�
FULWLFDO�DLUFUDIW��WKH�%���� 

D� %DOLNSDSDQ� 6HSLQJJDQ� $LUSRUW� 3D\HPHQW� 5XQZD\�
/D\HULQJ�6\VWHP�'DWD� 

7KH� DLUSRUW� UXQZD\� SDYHPHQW� OD\HU� GDWD� ZDV� XVHG� WR�
VHH�ZKHWKHU�WKH�H[LVWLQJ�SDYHPHQW�OD\HU�FDQ�ZLWKVWDQG�
DLUFUDIW� ORDGV� DFFRUGLQJ� WR� WKH� H[LVWLQJ� WUDIILF� DW�
%DOLNSDSDQ� 6HSLQJJDQ� $LUSRUW�� 7KHUH� DUH� �� GLIIHUHQW�
VHJPHQWV� RQ� WKH� %DOLNSDSDQ� 6HSLQJJDQ� $LUSRUW�
UXQZD\�� 6HJPHQW� �� DQG� VHJPHQW� �� GLIIHU� LQ� WKLFNQHVV�
RQ� WKH� DJJUHJDWH� ��-��� PP��� ,Q� VHJPHQW� �� WKH�
WKLFNQHVV� LV� ��FP� DQG� LQ� VHJPHQW� �� WKH� WKLFNQHVV� LV�
��FP�� 7KH� IROORZLQJ� DUH� 3LFWXUH� �� DQG� �� RI� WKH�
SDYHPHQW�VWUXFWXUH�RQ�WKH�UXQZD\� 

<HDU ���� ���� ���� ���� ���� 'HVF� 
7RWDO�$QQXDO�1XPEHU�RI�3DVVHQJHU ��������� ��������� ��������� ��������� ��������� ��������� 
7RWDO�'DLO\�1XPEHU�RI�3DVVHQJHU ������ ������ ������ ������ ������ ������ 
3HDN�+RXU�&RHIILFLHQW ����� ����� ����� ����� ����� ����� 
3HDN�+RXU�9ROXPH ��� ��� ��� ��� ��� ��� 

7\SH 
0RGXOH 

�&DSDFLW\� 
/RDG�
)DFWRU 

&DSDFLW\ 

$QQXDO�1XPEHU�RI�0RGXOHV 

���� 
1XPEHU�RI 
�3DVVHQJHU 

���� 
1XPEHU�RI 
�3DVVHQJHU 

���� 
1XPEHU�RI 
�3DVVHQJHU 

���� 
1XPEHU�RI 
�3DVVHQJHU 

���� 
1XPEHU�RI 
�3DVVHQJHU 

$��� ��� ��� ��� ���� ������ ���� ������ ���� ������� ����� ������� ����� ������� 

$��� ��� ��� ��� ���� ������ ���� ������� ���� ������� ���� ������� ����� ������� 

$75�� �� ��� �� ���� ������ ���� ������ ���� ������ ����� ������ ����� ������ 

$75�� �� ��� �� ���� ������ ���� ������ ���� ������ ����� ������ ����� ������ 

%��� ��� ��� ��� ���� ������ ���� ������ ���� ������ ����� ������� ����� ������� 

%��� ��� ��� ��� ���� ������ ���� ������ ���� ������� ����� ������� ����� ������� 

%��� ��� ��� ��� ���� ������� ���� ������� ���� ������� ����� ������� ����� ������� 

%��� ��� ��� ��� ���� ������� ���� ������� ����� ������� ����� ������� ����� ������� 

%��� ��� ��� ��� ���� ������� ���� ������� ���� ������� ����� ������� ����� ������� 

&5-; ��� ��� �� ���� ������ ���� ������ ���� ������ ����� ������� ����� ������� 

7RWDO ����   ���� ����� ������� ����� ��������� ����� �������� ������ �������� ������ �������� 

7DEOH����$QQXDO�SDVVHQJHU�GDWD�RI�%DOLNSDSDQ�6HSLQJJDQ�DLUSRUW�LQ������-����� 

7DEHO����(VWLPDWHG�DQQXDO�QXPEHU�RI�PRGXOHV 

�VRXUFH��37��$QJNDVD�3XUD�,������� 

7DEOH����(TXLYDOHQW�DQQXDO�GHSDUWXUH�LQ����� 

1R $LUFUDIW�
7\SH 

072:�
�OEV� 5� 1 :���OEV� :���OEV� :KHHO�/RDG�

5DWLR 5� 3HUFHQW�RQ�
*HDU���� 

7LUH�3UHVV�
�.SD� 
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,Q�&20)$$��DQ�DQDO\VLV�ZDV�FDUULHG�RXW�LQ�DFFRUGDQFH�
ZLWK� WUDIILF� LQ� ������ ������ ������ ����� DQG� ������ ,Q�
VHJPHQW����LW�ZDV�DVVXPHG�WKDW�KDOI�RI�WKH�UXQZD\�OHQJWK�
�VWD� �� �� ���� -� �� �� ����� KDG� D� VXUIDFH� �3-���� �� 3-�����
WKLFNQHVV� XQGHU� WKH� H[LVWLQJ� FRQGLWLRQ�RI� ��� FP�DQG����
FP�DIWHU�EHLQJ�FRUUHFWHG��DQG�WKH�VXEEDVH��3-�����LQ�WKH�
H[LVWLQJ� FRQGLWLRQ� KDG� D� WKLFNQHVV�RI� ��� FP�DQG���� FP�
DIWHU�EHLQJ�FRUUHFWHG��,Q�VHJPHQW���� LW�ZDV�DVVXPHG�WKDW�
KDOI�RI� WKH�UXQZD\� OHQJWK��VWD���������-����������KDG�D�
VXUIDFH� �3-���� �� 3-����� WKLFNQHVV� XQGHU� WKH� H[LVWLQJ�
FRQGLWLRQ�RI����FP�DQG����FP�DIWHU�EHLQJ�FRUUHFWHG��DQG�
WKH� VXEEDVH� �3-����� LQ� WKH� H[LVWLQJ� FRQGLWLRQ� KDG� D�
WKLFNQHVV�RI����FP�DQG����FP�DIWHU�EHLQJ�FRUUHFWHG��7KH�
IROORZLQJ�LV�D�UHFDS�RI�WKH�UHVXOWV�RI�&20)$$�UXQQLQJ� 

E� 3DYHPHQW�FRQGLWLRQ�LQGH[��3&,��LQ������������DQG����� 

3&,�LQ������������DQG������ZHUH�REWDLQHG�EDVHG�RQ�WKH�
ZRUN� UHSRUW� RI� WKH� FRQVXOWDQF\� VHUYLFH� RQ� %DOLNSDSDQ�
6XOWDQ� $ML� 0XKDPPDG� 6XODLPDQ� 6HSLQJJDQ� $LUSRUW�
UHFRYHU\�DQG�PDLQWHQDQFH�PDVWHU�SODQ�ZKLFK�FDQ�EH�VHHQ�
LQ�WKH�7DEOH���� 

F� %DOLNSDSDQ�&LW\�8QLW�3ULFH�'DWD 

%DOLNSDSDQ�&LW\�XQLW�SULFH�GDWD�ZDV�XVHG�WR�FDOFXODWH�WKH�
FRVW� RI� UXQZD\� SDYHPHQW� PDLQWHQDQFH�� 7KH� SODQQHG�

7DEOH� ��� (TXLYDOHQW� DQQXDO� GHSDUWXUH� LQ� ������ ������ ������
�����DQG����� 

$LUFUDIW�7\SH ���� ���� ���� ���� ���� 

$��� �� �� ��� ��� ��� 

$��� ���� ���� ���� ���� ���� 

$75�� �� �� �� �� �� 

$75�� �� �� �� �� �� 

%��� ��� ��� ��� ��� ��� 

%��� ��� ��� ��� ��� ��� 

%��� ��� ��� ��� ��� ��� 

%��� ��� ��� ��� ��� ��� 

%��� ���� ���� ���� ����� ����� 

&5-; �� �� �� ��� ��� 

EXGJHW� ZRXOG� EH� FDOFXODWHG� EDVHG� RQ� WKH� W\SH� RI�
GDPDJH��GDPDJH�YROXPH��DQG�XQLW�SULFH�LQ�%DOLNSDSDQ��
7KH�EXGJHW�SODQ�ZDV�FDOFXODWHG�ZLWK� VHYHUDO� VFHQDULRV�
VR� WKDW� WKH� PDLQWHQDQFH� SODQ� ZLWK� WKH� PRVW� RSWLPXP�
FRVWV�ZRXOG�EH�REWDLQHG��7KH� IROORZLQJ� LV� D�7DEOH����
RI�ZRUN�W\SH�DQG�XQLW�SULFH�EDVHG�RQ�%DOLNSDSDQ
V�XQLW�
FRVW�RI�DFWLYLW\� 

����3URMHFWLRQ�RI�UXQZD\�SDYHPHQW�GDPDJH�OHYHO 

3URMHFWLRQ� RI� 3&,� RQ� %DOLNSDSDQ� 6HSLQJJDQ� $LUSRUW¶V�
UXQZD\� 3&,� YDOXH� SURMHFWLRQ� RQ� WKH� %DOLNSDSDQ�
6HSLQJJDQ�$LUSRUW� UXQZD\�ZDV�DOVR�FDUULHG�RXW�RQ� WKH�
DQQXDO� QXPEHU� RI� SDVVHQJHUV�� 7KH� IROORZLQJ� LV� D�
3LFWXUH� �� RI� WKH� GHFUHDVH� LQ� 3&,� ZLWK� WKH� DQQXDO�
QXPEHU�RI�SDVVHQJHUV� 

%DVHG� RQ� WKH� JUDSK� DERYH�� WKH� VPDOOHU� WKH� 3&,�� WKH�
KLJKHU� WKH� GDPDJH� VHYHULW\� LQ� WKH� %DOLNSDSDQ�
6HSLQJJDQ�$LUSRUW
V�UXQZD\�SDYHPHQW���7KH�3&,�RQ�WKH�
JUDSK� DERYH� JHQHUDWHG� DQ� H[SRQHQWLDO� HTXDWLRQ�PRGHO�
ZLWK� \ ������H-�(-��[� DQG� 5��  � �������� %DVHG� RQ� WKH�
HTXDWLRQ�� D� IRUHFDVW� ZRXOG� EH� FRQGXFWHG� LI� QR�
PDLQWHQDQFH� ZDV� GRQH� RQ� WKH� %DOLNSDSDQ� 6HSLQJJDQ�
$LUSRUW�UXQZD\� 

7DEOH�����3&,�LQ������������DQG����� 

<HDU 3&, 
���� ��� 
���� �� 
���� �� 

�VRXUFH��37��$QJNDVD�3XUD�,������� 

)LJXUH����([LVWLQJ�SDYHPHQW�VHJPHQW���WKLFNQHVV 
�6RXUFH��37��$QJNDVD�3XUD�,������� 

)LJXUH���([LVWLQJ�SDYHPHQW�VHJPHQW���WKLFNQHVV 
�6RXUFH��37��$QJNDVD�3XUD�,������� 

7DEOH����5HFDSLWXODWLRQ�RI�3&1�	�$&1�YDOXHV�EDVHG�RQ�
&20)$$�LQ�VHJPHQW�� 

1R 7\SH 
3&1 

$&1 
���� ���� ���� ���� ���� 

� $��� ���� ���� ���� �� ���� ���� 

� $��� ���� ���� ���� �� ���� ���� 
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� %��� ���� ���� ���� �� ���� ���� 
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7DEOH�����5HFDSLWXODWLRQ�RI�3&1�	�$&1�YDOXHV�EDVHG�RQ�
&20)$$�LQ�6HJPHQW�� 

1R 7\SH 
3&1 

$&1 
���� ���� ���� ���� ���� 

� $��� ���� ���� ���� ���� ���� ���� 
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� $75�� ���� ���� ���� ���� ���� ��� 
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7KH�GHFUHDVH�LQ�3&,�YDOXH�EDVHG�RQ�WKH�DQQXDO�QXPEHU�
RI�SDVVHQJHUV�XQWLO�WKH�SODQQHG�\HDU��������FDQ�EH�VHHQ�
LQ�WKH�IROORZLQJ�)LJXUH���� 

7KH�IROORZLQJ�LV�D�JUDSK�RI�WKH�GHFUHDVH�LQ�3&,�EDVHG�
RQ� WKH� QXPEHU� RI� DQQXDO� FULWLFDO� DLUFUDIW� XQWLO� WKH�
SODQQHG�\HDU��������ZKHUH�WKH�FULWLFDO�DLUFUDIW�SODQQHG�
XQWLO�WKH�SODQQHG�\HDU�LV�WKH�%���-����(5� 

7KH�JUDSK�DERYH�VKRZV�WKH�HIIHFW�RI�WKH�3&,�SUHGLFWHG�
IURP�WKH�SUHYLRXV�H[SRQHQWLDO�HTXDWLRQ�ZLWK�D�VFHQDULR�
RI� QR� LPSURYHPHQW� XQWLO� WKH� SODQQHG� \HDU�� ������3&,�
EHWZHHQ���-��� LV�FDWHJRUL]HG�DV�SRRU��DQG� WKH� W\SH�RI�
WUHDWPHQW� XQGHUWDNHQ� LV�PDMRU� UHKDELOLWDWLRQ�� ,Q�������
WKH� %DOLNSDSDQ� 6HSLQJJDQ� $LUSRUW� UXQZD\� SDYHPHQW�
PXVW�EH�PDLQWDLQHG�VR�WKDW�LW�FDQ�UHWXUQ�WKH�3&,�WR������
%DVHG�RQ�WKH�GHFUHDVH�LQ�3&,�XQWLO�WKH�SODQQHG�\HDU��DQ�
HYDOXDWLRQ� XVLQJ� &20)$$� ZDV� FRQGXFWHG� LQ�
DFFRUGDQFH�ZLWK� WKH� WUDIILF� WKDW� KDV� EHHQ� DQDO\]HG� LQ�
SUHYLRXV� FDOFXODWLRQV� WR� GHWHUPLQH� WKH� 3&1� RQ� WKH�
UXQZD\� SDYHPHQW� VWUXFWXUH� LI� QR� PDLQWHQDQFH� ZDV�
FDUULHG� RXW� XQWLO� WKH� SODQQHG� \HDU� �������� 7KH�
HYDOXDWLRQ� ZDV� FRQGXFWHG� XVLQJ� &20)$$� LQ�
DFFRUGDQFH�ZLWK�WKH�OD\HULQJ�V\VWHP�LQ�VHJPHQW���DQG�
VHJPHQW� �� DW� WKH� %DOLNSDSDQ� 6HSLQJJDQ� $LUSRUW�
UXQZD\� 

7KH�7DEOH����VKRZV�WKH�GHFUHDVH�LQ�3&,�LQ�������������
�����������DQG������ LI�QR�PDLQWHQDQFH� LV�SHUIRUPHG��
7KH�GHFUHDVH�LQ�3&,�ZLOO�DIIHFW�WKH�3&1�ZLWK�WKH�PRVW�
FULWLFDO�DLUFUDIW��ZKLFK� LV�%�����RQ� WKH�VWUXFWXUH�RI� WKH�
SDYHPHQW�RQ�WKH�UXQZD\��,I�WKH�3&,�GHFUHDVHV��WKH�3&1�
YDOXH� ZLOO� DOVR� GHFUHDVH� VR�PDLQWHQDQFH� LV� QHHGHG� WR�
FRQWURO�WKH�FRQGLWLRQ�LQ�WKH�UXQZD\�SDYHPHQW�VWUXFWXUH�
VR�WKDW�WKH�3&1�YDOXH�LV�QRW�OHVV�WKDQ�WKH�PRVW�FULWLFDO�
DLUFUDIW
V�$&1� 

���'DWD�$QDO\VLV 

����%HVW�VFHQDULR�FULWHULD 

7KH� GHWHUPLQDWLRQ� RI� WKH� GDPDJH� KDQGOLQJ� W\SH�
VFHQDULR� LQ� UXQZD\�SDYHPHQW�GHSHQGV�RQ� WKH�YDOXH�RI�
3&,�� WKH� GDPDJH� W\SH�� DQG� WKH� H[LVWLQJ� UXQZD\�
SDYHPHQW� WKLFNQHVV
� VWUHQJWK��7KH�KDQGOLQJ�RI� UXQZD\�
SDYHPHQW� GDPDJH� PXVW� EH� LQ� DFFRUGDQFH� ZLWK� WKH�
VHYHULW\� RI� WKH� GDPDJH� DQG� WKH� W\SH� RI� SDYHPHQW�
GDPDJH�� 7KH� SXUSRVH� RI� WKLV� VFHQDULR� GHWHUPLQDWLRQ�
ZDV� WR�REWDLQ� WKH�PRVW�RSWLPXP�FRVW� IRU�PDLQWHQDQFH�
LQ�WHUPV�RI�WKH�W\SH�RI�GDPDJH�KDQGOLQJ�LQ�WKH�UXQZD\�
SDYHPHQW�� %HVLGHV�� UXQZD\� PDLQWHQDQFH� DW� WKH�
%DOLNSDSDQ�6HSLQJJDQ�$LUSRUW�DLPV�WR�NHHS�WKH�UXQZD\�
IURP� H[SHULHQFLQJ� VWUXFWXUDO� GDPDJH� VXFK� DV�
FRUUXJDWLRQ�� UXWWLQJ�� DQG� GHSUHVVLRQ� EHFDXVH� WKHVH�
GDPDJH� W\SHV� ZLOO� VXEVWDQWLDOO\� GHFUHDVH� WKH� YDOXH� RI�
3&,�� 7KH�IROORZLQJ�LV�D�JXLGH�)LJXUH�DYDLODEOH�LQ�)$$�
$&� ���-����� -� �&� \HDU� ����� IRU� PDLQWHQDQFH�
UHFRPPHQGDWLRQV� EDVHG� RQ� WKH� GDPDJH� W\SH� WKDW�
RFFXUV� 

����'DPDJH�KDQGOLQJ�W\SH�VWUDWHJ\�LQ�UXQZD\�SDYHPHQW 

%DVHG�RQ�WKH�3&,�PHWKRG��WKHUH�DUH�VHYHUDO�UHIHUHQFHV�
IRU� GHFLVLRQ�PDNLQJ� LQ� WKH�PDLQWHQDQFH�RI� GDPDJH� WR�
UXQZD\� SDYHPHQW� WDNHQ� IURP� WKH� )$$��%DVHG� RQ� WKH�

7DEOH�����$VSKDOW�ZRUN�DQG�DVSKDOW�SDYHPHQW�VFUDSH 

7\SH�RI�:RUN 3ULFH 8QLW 

$VSKDOW�:RUN 5S����������� P� 
$VSKDOW�3DYHPHQW�6FUDSH��

ZLWK�7RROV 5S������������ P� 

��6RXUFH��%DOLNSDSDQ¶V�XQLW�FRVW�RI�DFWLYLW\������� 

)LJXUH����*UDSK�RI�'HFUHDVH�LQ�3&,�%DVHG�RQ�&ULWLFDO�
$LUFUDIW 

)LJXUH�����*UDSK�RI�SURMHFWLRQ�RI�GHFUHDVH�LQ�3&,�XQWLO�WKH�
SODQQHG�\HDU��������EDVHG�RQ�WKH�DQQXDO�QXPEHU�RI�

SDVVHQJHU 

)LJXUH�����*UDSK�RI�SURMHFWLRQ�RI�GHFUHDVH�LQ�3&,�XQWLO�WKH�
SODQQHG�\HDU��������EDVHG�RQ�WKH�DQQXDO�FULWLFDO�DLUFUDIW 

7DEOH�����(VWLPDWLRQ�RI�WKH�HIIHFW�RI�GHFUHDVH�LQ�3&,�YDOXH�
RQ�3&1�YDOXH 

<HDU 3&, 
3&1��%�����

6HJ�� 
3&1��%�����

6HJ�� 
$&1�%-��� 

���� ��� ���� ���� ���� 

���� ��� ���� ��� ���� 

���� ��� ��� ��� ���� 

���� �� ��� ��� ���� 

���� �� � � ���� 



�� sŽů͘�Ϯϳ�EŽ͘�ϭ͕��Ɖƌŝů�ϮϬϮϬ 

5DFKPDQ͕�Ğƚ�Ăů͘ 

�ŝƚĞƌŝŵĂ�ϭϭ�KŬƚŽďĞƌ�ϮϬϭϵ͕��ŝƌĞǀŝƐŝ��ϭϳ�DĂƌĞƚ�ϮϬϮϬ͕��ŝƚĞƌŝŵĂ�ƵŶƚƵŬ�ĚŝƉƵďůŝŬĂƐŝŬĂŶ�ϭϰ��Ɖƌŝů�ϮϬϮϬ 
�ŽƉǇƌŝŐŚƚ������ϮϬϮϬ��ŝƚĞƌďŝƚŬĂŶ�ŽůĞŚ�:ƵƌŶĂů�dĞŬŶŝŬ�^ŝƉŝů�/d�͕�/^^E�Ϭϴϱϯ-ϮϵϴϮ͕��K/͗�ϭϬ͘ϱϲϭϰͬũƚƐ͘ϮϬϮϬ͘Ϯϳ͘ϭ͘ϰ 

SULPDU\� GDWD� VXUYH\� FRQGXFWHG� LQ� WKH� H[LVWLQJ� \HDU� RI�
������WKHUH�ZHUH�VHYHUDO�W\SHV�RI�GDPDJH�WKDW�ZHUH�TXLWH�
GRPLQDQW� LQ� WKH�%DOLNSDSDQ� 6HSLQJJDQ�$LUSRUW� UXQZD\��
QDPHO\� FRUUXJDWLRQ�� SDWFKLQJ�� GHSUHVVLRQ�� UXWWLQJ�� DQG�
UDYHOLQJ��%DVHG�RQ�WKRVH�GDPDJH�W\SHV��WKH�RQH�WKDW�ZDV�
TXLWH� LQIOXHQWLDO� RQ� WKH� GHFUHDVH� LQ� WKH� 3&,� RQ� WKH�
%DOLNSDSDQ� 6HSLQJJDQ� $LUSRUW� UXQZD\� ZDV� WKH�
FRUUXJDWHG� GDPDJH� W\SH�� %DVHG� RQ� PDLQWHQDQFH�
JXLGHOLQHV�SURYLGHG�E\� WKH�)$$� IRU� GDPDJH� W\SHV� VXFK�
DV�FRUUXJDWLRQ��GHSUHVVLRQ��DQG� UXWWLQJ��ZKLFK�DUH� LQ� WKH�
FDWHJRU\� RI� VXUIDFH� LUUHJXODULWLHV� FDXVHG� E\� WUDIILF� DQG�
SDYHPHQW� DJH�� WKH� VXJJHVWLRQ� IRU� LPSURYHPHQW� WR� EH�
FDUULHG� RXW� LV� WR� UHPRYH� DQG� UHSODFH� WKH� GDPDJHG� DUHD��
%DVHG�RQ�WKH�GHFUHDVH�LQ�3&,�LQ������ZKLFK�LV�����SRRU���
LW� LV� UHFRPPHQGHG� WKDW�D�PDMRU� UHKDELOLWDWLRQ� LV�GRQH� WR�
UHVWRUH� WKH� FRQGLWLRQ� RI� WKH� SDYHPHQW� VWUXFWXUH� WR� ����
EDVHG� RQ� WKH� )$$� ���-����-�%�� 6R�� EDVHG� RQ� WKH�
UHFRPPHQGDWLRQV� JLYHQ� E\� WKH� )$$�� VHYHUDO� VFHQDULRV�
ZHUH�SODQQHG��7KH�IROORZLQJ�LV�D�VFHQDULR�RI�WKH�KDQGOLQJ�
W\SHV� WKDW� FDQ� EH� GRQH� IRU� WKH� PDLQWHQDQFH� RI� WKH�
%DOLNSDSDQ�6HSLQJJDQ�$LUSRUW�UXQZD\� 

�� $GGLWLRQDO� SDYHPHQW� OD\HUV� RQ� WKH� HQWLUH� SDYHPHQW�
�RYHUOD\��LQ�������GRQH�HYHU\���\HDUV�DQG�SDWFKLQJ�LQ�
WKH�IROORZLQJ�\HDUV� 

�� ,QOD\� –� VFUDSH� DQG� ILOO� LQ� ������ GRQH� HYHU\� �� \HDUV�
DQG�SDWFKLQJ�LQ�WKH�IROORZLQJ�\HDUV� 

�� ,QOD\� –� VFUDSH� DQG� ILOO� LQ� ������ GRQH� HYHU\� �� \HDUV�
DQG�SDWFKLQJ�LQ�WKH�IROORZLQJ�\HDUV� 

�� ,QOD\�–� VFUDSH�DQG�ILOO�RI��FP�LQ�������GRQH�HYHU\���
\HDUV�DQG�SDWFKLQJ�LQ�WKH�IROORZLQJ�\HDUV� 

����2YHUOD\�WKLFNQHVV�UHTXLUHPHQW�FDOFXODWLRQ�UHVXOWV 

%DVHG�RQ�WKH�DQDO\VLV�XVLQJ�)$$5),(/'�DQG�&20)$$�
VRIWZDUH� IRU� RYHUOD\� KDQGOLQJ� VFHQDULRV�� VHJPHQW� ��
UHTXLUHV� ��� FP� RI� WKLFNQHVV� DQG� VHJPHQW� �� UHTXLUHV� ���
FP� RI� WKLFNQHVV�� 7KH� WKHRUHWLFDO� 3&1� IRU� WKH� PRVW�
FULWLFDO�DLUFUDIW�ZKLFK�LV�WKH�%���-����(5�LQ�VHJPHQW���LV�
������ DQG� LQ� VHJPHQW� �� LV� ������ ZKHUH� WKH� $&1� YDOXH�
IRU� %���-���� (5� DLUFUDIW� LV� ������ 7KHUH� LV� D� IRXUWK�
VFHQDULR� ZKHUH� DQ� RYHUOD\� ZLWK� �� FP� RI� WKLFNQHVV� LV�
SODQQHG��WKH�WKHRUHWLFDO�3&1�IRU�%����-�����(5�FULWLFDO�
DLUFUDIW�ZLWK�D��FP�RYHUOD\�LV�������ZKHUH�WKH�$&1�YDOXH�
LV������VR�WKDW�WKH��FP�RI�WKLFNQHVV�KDV�QRW�EHHQ�DEOH�WR�
ZLWKVWDQG�WKH�DLUFUDIW�WUDIILF�ORDGV�XQWLO�WKH�SODQQHG�\HDU��
ZKLFK�LV������ 

7KH� IROORZLQJ� LV� WKH� YROXPH� RI� RYHUOD\� ZRUN� RQ� WKH�
%DOLNSDSDQ�6HSLQJJDQ�$LUSRUW�UXQZD\�� 

 ����,QOD\�-�VFUDSH�DQG�ILOO�UHTXLUHPHQWV�DQDO\VLV 

7KH�UHTXLUHPHQWV� IRU�LQOD\�VFUDSH�DQG�ILOO�FDQ�EH�GRQH�
ZKHQ�WKH�WKLFNQHVV�RI�WKH�DGGLWLRQDO�OD\HU�FRQWLQXHV�WR�
LQFUHDVH�� 7KH� LQFUHDVLQJ� WKLFNQHVV� RI� WKH� SDYHPHQW�
OD\HU�ZLOO� LQFUHDVH� WKH� ULVN�RI�D�GHSUHVVLRQ� LQ� WKH�EDVH�
DQG� VXEEDVH�� 6FUDSH� UHTXLUHPHQWV� ZHUH� FDOFXODWHG�
EDVHG� RQ� WKH� H[LVWLQJ� SDYHPHQW� OD\HU� VFUDSH� RQ� WKH�
VXUIDFH� OD\HU�� )LOO� UHTXLUHPHQWV� ZHUH� FDOFXODWHG�
EHIRUHKDQG� ZLWK� )$$5),(/'�� 7KH� IROORZLQJ� LV� WKH�
FDOFXODWLRQ�RI�WKH�YROXPH�RI�LQOD\-VFUDSH�DQG�ILOO�ZRUN� 

9ROXPH� �/HQJWK�[�:LGWK�[�7KLFNQHVV 

&RVW� �7RWDO�9ROXPH�[�8QLW�3ULFH���P�� 

7KH� 7DEOH� ��� DQG� ��� EHORZ� LV� D� FDOFXODWLRQ� IRU� WKH�
YROXPH� RI� VFUDSH� DQG� ILOO� ZRUN�� 7KH� VFUDSH� DQG� ILOO�
ZHUH�FDUULHG�RXW�DORQJ�����P�ZKLFK�ZHUH�WKHQ�GLYLGHG�
LQWR� �� VHJPHQWV�� QDPHO\�� VHJPHQW� �� ZLWK� WKH�
DVVXPSWLRQ�RI� ������ -� ������ DQG� VHJPHQW� ��ZLWK� WKH�
DVVXPSWLRQ�RI�������-��������7KH�VFUDSH�DQG�ILOO�ZRUN�
ZDV� SODQQHG� ZLWK� �� DOWHUQDWLYHV� QDPHO\� ��FP�� ��FP�
DQG��FP� 

����3DWFKLQJ�UHTXLUHPHQWV�DQDO\VLV 

%DVHG�RQ�WKH�GDWD�IURP�37��$QJNDVD�3XUD�,��WKH�YROXPH�
RI� SDWFKLQJ� HDFK� \HDU� ZDV� WDNHQ� IURP� WKH� KLJKHVW�
YROXPH�� ZKLFK� ZDV� ����� P�� IRU� PLQRU� LPSURYHPHQW�
SODQV� LQ� WKH� %DOLNSDSDQ� 6HSLQJJDQ� $LUSRUW� UXQZD\�
DUHD�� 7KH� IROORZLQJ� LV� D� 7DEOH� RI� WKH� FDOFXODWLRQ� RI�
SDWFKLQJ�FRVW�IRU�RQH�\HDU� 

7RWDO�&RVW� �9ROXPH�[�8QLW�3ULFH���P�� 

7KH�7DEOH����EHORZ� LV�D�FDOFXODWLRQ�RI� WKH�YROXPH�RI�
ILOO� ZRUN�� 7KH� ILOO� ZRUN� XQLW� SULFH� LV� WKH� VDPH� DV� WKH�
DVSKDOW�� ZKLFK� LV� 5S���������� SHU� P��� 7KH� WRWDO� FRVW�
UHTXLUHG�IRU�VFUDSH�ZRUN�IRU�RQH�\HDU�LV�5S������������ 

����0DLQWHQDQFH�FRVW�RI�KDQGOLQJ�VFHQDULRV�DQDO\VLV 

7KH� YROXPH� FDOFXODWLRQ� LQ� WKH� SUHYLRXV� VXE-FKDSWHU�
ZRXOG�EH�PXOWLSOLHG�E\�DQ�DQDO\VLV�RI�WKH�XQLW�SULFH�LQ�
%DOLNSDSDQ�� 7KH� XQLW� SULFH� XVHG� ZRXOG� EH� FRQYHUWHG�
LQWR�ZRUN�YROXPH�VR�WKDW� LW�FRXOG�EH�PXOWLSOLHG�E\�WKH�
FDOFXODWHG� YROXPH�� 'XULQJ� WKH� ��-\HDU� PDLQWHQDQFH�
SHULRG� WKH� FRVWV� WR� EH� LQFXUUHG� ZRXOG� LQFUHDVH�
DFFRUGLQJ� WR� LQIODWLRQ� DQG� JURZWK� UDWH� LQ� %DOLNSDSDQ��
ZKLFK� LV� ������� 7KH� IROORZLQJ� DUH� WKH� UHVXOWV� RI� WKH�
FDOFXODWLRQ�RI�WKH�WRWDO�FRVW�IRU�HDFK�VFHQDULR� 

����7RWDO�FRVW�RI�HDFK�VFHQDULR 

7KH�FDOFXODWLRQ�RI� WKH� WRWDO�FRVW� IRU�HDFK�VFHQDULR�ZDV�
EDVHG�RQ�WKH�YROXPH�RI�ZRUN�PXOWLSOLHG�E\�DQ�DQDO\VLV�
RI� WKH� XQLW� SULFH� LQ� %DOLNSDSDQ�� 7KH� XQLW� SULFH� XVHG�
ZRXOG�EH�FRQYHUWHG� LQWR�ZRUN�YROXPH�VR� WKDW� LW� FRXOG�
EH�PXOWLSOLHG�E\�WKH�FDOFXODWHG�YROXPH��'XULQJ�WKH���-
\HDU�PDLQWHQDQFH�SHULRG�WKH�FRVWV�WR�EH�LQFXUUHG�ZRXOG�
LQFUHDVH� DFFRUGLQJ� WR� LQIODWLRQ� DQG� JURZWK� UDWH� LQ�
%DOLNSDSDQ��ZKLFK�LV��������7KH�IROORZLQJ�LV�WKH�WRWDO�
SODQQHG� PDLQWHQDQFH� FRVWV� IRU� RSWLPL]LQJ� WKH�
PDLQWHQDQFH�RI�WKH�SDYHPHQW�VWUXFWXUH�RQ�WKH�UXQZD\�� 

%DVHG�RQ�WRWDO�FRVW��VFHQDULR���LV�WKH�VPDOOHVW��%DVHG�RQ�
WKH�PDLQWHQDQFH�VXJJHVWHG�E\�)$$�$&����-�����-��&�

7DEOH�����9ROXPH�RI�RYHUOD\�ZRUN�RQ�WKH�%DOLNSDSDQ�
6HSLQJJDQ�DLUSRUW�UXQZD\ 

:RUN�
7\SH 
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DFFRUGLQJ� WR� WKH� GDPDJH� W\SHV� WKDW� H[LVW� LQ� WKH�
%DOLNSDSDQ� 6HSLQJJDQ� $LUSRUW� UXQZD\�� WKH� VXJJHVWHG�
LPSURYHPHQW� LV� WR� UHPRYH� DQG� UHSODFH� WKH� GDPDJHG�
DUHD�ZKLFK�LV�PRUH�VXLWDEOH�WR�VFHQDULR���DQG�VFHQDULR�
���6R��VFHQDULR���LV�QRW�UHFRPPHQGHG�WR�EH�GRQH� 

���&RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV 

����&RQFOXVLRQV 

�� %DVHG� RQ� WKH� SULPDU\� GDWD� VXUYH\� FRQGXFWHG� LQ�
����� WR� DVVHVV� WKH� SDYHPHQW� FRQGLWLRQV� LQ� WKH�
%DOLNSDSDQ� 6HSLQJJDQ� $LUSRUW� UXQZD\� XVLQJ� WKH�
3&,� PHWKRG�� WKH� 3&,� YDOXH� IRU� WKH� IOH[LEOH�
SDYHPHQW�RQ�WKH�UXQZD\�LV�����IDLU���DQG�LI�QRWKLQJ�
LV�GRQH�LQ�������WKH�3&,�YDOXH�ZLOO�FRQWLQXH�WR�IDOO�
WR�����SRRU���VR�PDLQWHQDQFH�QHHGV�WR�EH�GRQH� 

�� %DVHG� RQ� WKH� GHFUHDVH� LQ� 3&,� WKDW� KDV� EHHQ�
DQDO\]HG�� VFHQDULR� �� LV� D� VFHQDULR� WKDW� LV� LQ�
DFFRUGDQFH�ZLWK�)$$�$&����-�����-��&�DFFRUGLQJ�
WR� WKH� GDPDJH� W\SHV� LQ� WKH� %DOLNSDSDQ� 6HSLQJJDQ�
$LUSRUW�UXQZD\��7KH�UHFRPPHQGHG�LPSURYHPHQW�LV�
WR�UHPRYH�DQG�UHSODFH�WKH�GDPDJHG�DUHD��6FHQDULR���
KDV� D� VPDOOHU� WRWDO� FRVW� WKDQ� D� VLPLODU� VFHQDULR��
VFHQDULR� ��� ZKLFK� LV� 5S���������������� ZLWK� WKH�
PDLQWHQDQFH� RI� LQOD\-VFUDSH� DQG� ILOO� RQFH� HYHU\� ��
\HDUV�ZLWK�D�PLQRU�LPSURYHPHQW�RI�SDWFKLQJ�LQ�WKH�
IROORZLQJ�\HDUV� 

����5HFRPPHQGDWLRQV 

5HFRPPHQGDWLRQV�WKDW�FDQ�EH�JLYHQ�IRU�WKLV�VWXG\�DUH� 

�� $�IXUWKHU�WHVW�RI�WKH�%DOLNSDSDQ�6HSLQJJDQ�$LUSRUW�
UXQZD\�PD\�EH� FRQGXFWHG� WR� ILQG�RXW� WKH� OD\HULQJ�
FRQGLWLRQ� RWKHU� WKDQ� WKH� VXUIDFH� E\� XVLQJ� +:'�
�+HDY\� :HLJKW� 'HIOHFWRPHWHU�� VR� WKDW� LW� FDQ�
FDOFXODWH�WKH�3&1�LQ�PRUH�GHWDLO�SHU����PHWHUV� 

�� $QDO\VLV� RI� DQQXDO� FRVWV� XQWLO� WKH� SODQQHG� \HDU� RI�
����� IRU� ��� \HDUV� LQ� WKLV� VWXG\� XVHV� WKH� LQIODWLRQ�

UDWH� RI� %DOLNSDSDQ� LQ� ����� DQG� LW� QHHGV� WR� EH�
XSGDWHG�DQQXDOO\� 

���5HIHUHQFHV 

$PDQDK�� 7�� ��������2SWLPDVL� 3HPHOLKDUDDQ� 5XQZD\�
0HQJJXQDNDQ� 0HWRGH� 3DYHPHQW� &RQGLWLRQ�
,QGH[� �3&,�� GDQ� 3HQHUDSDQ� /LIH� &\FOH� &RVW�
$QDO\VLV� �6WXGL� .DVXV� �� %DQGDUD� )DWPDZDWL�
3URYLQVL� %HQJNXOX��� 7HVLV� 3URJUDP� 0DJLVWHU��
,QVWLWXW�7HNQRORJL�%DQGXQJ� 

$PHULFDQ� 6RFLHW\� IRU� 7HVWLQJ� DQG� 0DWHULDOV�� $670�
'����-���� �������� 6WDQGDU� 7HVW� 0HWKRG� IRU�
$LUSRUW� 3DYHPHQW� &RQGLWLRQ� ,QGH[� 6XUYH\V��
8QLWHG�6WDWH��$670�,QWHUQDWLRQDO� 

%URWHQ� 0�� GDQ� 6RPEUH� 5�� �������� 7KH� $LUILHOG�
3DYHPHQW� &RQGLWLRQ� ,QGH[� �3&,�� (YDOXDWLRQ�
3URFHGXUH�� $GYDQWDJHV�� &RPPRQ�
0LVDSSOLFDWLRQV�� DQG� 3RWHQWLDO� 3LWIDOOV��
3URFHHGLQJV� RI� WKH� )LIWK� ,QWHUQDWLRQDO�
&RQIHUHQFH�RQ�0DQDJLQJ�3DYHPHQWV�>HOHFWURQLF�
UHVRXUFH@�� $XJXVW� ��-���� ������ 6HDWWOH��
:DVKLQJWRQ� 

)HGHUDO� $YLDWLRQ� $GPLQLVWUDWLRQ�� �������� $GYLVRU\�
&LUFXODU� 1R�� ��������-�&�� *XLGHOLQHV� DQG�
3URFHGXUHV� IRU� 0DLQWHQDQFH� RI� $LUSRUW�
3DYHPHQW�� 8QLWHG� 6WDWH�� 86� 'HSDUWHPHQW� RI�
7UDQVSRUWDWLRQ 

)HGHUDO� $YLDWLRQ� $GPLQLVWUDWLRQ�� �������� $GYLVRU\�
&LUFXODU� 1R�� ��������-�)�� *XLGHOLQHV� DQG�
3URFHGXUHV� IRU� $LUSRUW� 3DYHPHQW� 'HVLJQ� DQG�

7DEOH�����:RUN�YROXPH�RI�,QOD\-VFUDSH�DQG�ILOO�DQG�WRWDO�FRVW�����FP�DQG����FP� 

:RUN�7\SH 6WDWLRQLQJ 
7KLFNQHVV /HQJWK :LGWK 9ROXPH 7RWDO 

&RVW 
P P P P� P� 

$VSKDOW�3DYHPHQW�6FUDSH ������-������ ���� ���� �� ������ 
������� �5S��������������������������� 

$VSKDOW�3DYHPHQW�6FUDSH ������-������ ���� ���� �� ���� 

)LOO�3-����3-�����RYHUOD\� ������-������ ���� ���� �� ������ 
������� �5S�������������������������� 

)LOO�3-����3-�����RYHUOD\� ������-������ ���� ���� �� ���� 

7RWDO�&RVW �5S�������������������������� 

7DEOH�����:RUN�YROXPH�RI�,QOD\-VFUDSH�DQG�ILOO�DQG�WRWDO�FRVW����FP� 

:RUN�7\SH 6WDWLRQLQJ 
7KLFNQHVV /HQJWK :LGWK 9ROXPH 

&RVW 
P P P P� 

$VSKDOW�3DYHPHQW�6FUDSH ������-������ ���� ���� �� ������ �5S������������ 

)LOO�3-����3-�����RYHUOD\� ������-������ ���� ���� �� ������ �5S��������������� 

7RWDO�&RVW �5S��������������� 

7DEOH�����(VWLPDWHG�WRWDO�SDWFKLQJ�FRVWV�IRU���\HDU 

:RUN 9ROXPH 8QLW 7RWDO�&RVW 

3DWFKLQJ ���� P� �5S����������� 

7DEOH�����7RWDO�FRVW�RI�HDFK�VFHQDULR 

6FHQDULR 7RWDO�&RVW 

� 5S���������������������� 

� 5S���������������������� 

� 5S���������������������� 

� 5S����������������������� 
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5DFKPDQ͕�Ğƚ�Ăů͘ 

�ŝƚĞƌŝŵĂ�ϭϭ�KŬƚŽďĞƌ�ϮϬϭϵ͕��ŝƌĞǀŝƐŝ��ϭϳ�DĂƌĞƚ�ϮϬϮϬ͕��ŝƚĞƌŝŵĂ�ƵŶƚƵŬ�ĚŝƉƵďůŝŬĂƐŝŬĂŶ�ϭϰ��Ɖƌŝů�ϮϬϮϬ 
�ŽƉǇƌŝŐŚƚ������ϮϬϮϬ��ŝƚĞƌďŝƚŬĂŶ�ŽůĞŚ�:ƵƌŶĂů�dĞŬŶŝŬ�^ŝƉŝů�/d�͕�/^^E�Ϭϴϱϯ-ϮϵϴϮ͕��K/͗�ϭϬ͘ϱϲϭϰͬũƚƐ͘ϮϬϮϬ͘Ϯϳ͘ϭ͘ϰ 

(YDOXDWLRQ�� 8QLWHG� 6WDWH�� 86� 'HSDUWHPHQW� RI�
7UDQVSRUWDWLRQ 

)HGHUDO� $YLDWLRQ� $GPLQLVWUDWLRQ�� �������� $GYLVRU\�
&LUFXODU� 1R�� ��������-�%�� *XLGHOLQHV� DQG�
3URFHGXUHV� IRU� $LUSRUW� 3DYHPHQW� 0DQDJHPHQW�
3URJUDP�� 8QLWHG� 6WDWH�� 86� 'HSDUWHPHQW� RI�
7UDQVSRUWDWLRQ 

)LUVDQL��7UL[\��������$QDOLVD�/LIH�&\FOH�&RVW�SDG�*UHHQ�
%XLGLQJ� 'LDPRQG� %XLOGLQJ� 0DOD\VLD�� ,QVWLWXW�
7HNQRORJL�6HSXOXK�1RYHPEHU��6XUDED\D� 

3HUDWXUDQ� 'LUHNWXU� -HQGUDO� 3HUKXEXQJDQ� 8GDUD� 1RPRU�
.3� ��� 7DKXQ� ������ WHQWDQJ� 3HGRPDQ� 7HNQLV�
2SHUDVLRQDO� 3HQJDWXUDQ� .HVHODPDWDQ�
3HQHUEDQJDQ� 6LSLO� %DJLDQ� ���-���� 3HGRPDQ�
3HUKLWXQJDQ� 3&1� �3DYHPQHW� &ODVVLILFDWLRQ�
1XPEHU��3HUNHUDVDQ�3UDVDUDQD�%DQGDU�8GDUD 

:LGLDQWR�� %�� :�� �������� 9RO���� 3DYHPHQW� &RQGLWLRQ�
,QGH[� �3&,�� 5XQZD\� %DQGDUD� +DOLP� 3HUGDQD�
.XVXPD� -DNDUWD�� -XUQDO� 7HNQLN� 6LSLO� ,QVWLWXW�
7HNQRORJL�1DVLRQDO��%DQGXQJ� 

:9'2+���������9DOXH�(QJLQHHULQJ�0DQXDO��7HFKQLFDO�
6HFWLRQ� (QJLQHHULQJ� 'LYLVLRQ�� 'LYLVLRQ� RI�
+LJKZD\V� :HVW� 9LUJLQLD� 'HSDUWHPHQW� RI�
7UDQVSRUWDWLRQ 
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