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‹ �� / DQGFDUH�5 HVHDUFK�1 HZ�=HDODQG�/ LP LWHG�� � � � �
�
1 R�SDUW�RI�WKLV�ZRUN�FRYHUHG�E\ �FRS\ ULJKW�PD\ �EH�UHSURGXFHG�RU�FRSLHG�LQ�DQ\ � IRUP�RU�E\ �DQ\ �
PHDQV� �JUDSKLF��HOHFWURQLF�RU�PHFKDQLFDO��LQFOXGLQJ�SKRWRFRS\ LQJ��UHFRUGLQJ��WDSLQJ��LQIRUPDWLRQ�
UHWULHYDO�V\ VWHPV��RU�RWKHUZLVH��ZLWKRXW�WKH�ZULWWHQ�SHUPLVVLRQ�RI�WKH�SXEOLVKHU��
�
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�
�
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3XUSRVH�RI�3URMHFW��������������������������������������������������������������������������������������������������������������������������������� �

� �� %DFNJURXQG����������������������������������������������������������������������������������������������������������������������������������� �

� �� 3URMHFW�0 HWKRGRORJ\ ��������������������������������������������������������������������������������������������������������������������� �

� �� 1 XWULHQWV���������������������������������������������������������������������������������������������������������������������������������������� �

� �� 1 XWULHQW�%XGJHWLQJ�XVLQJ�WKH�2 9 ( 56( ( 5Œ�0 RGHO����������������������������������������������������������������� � �

� �� 0 DQDJLQJ�1 LWURJHQ�DQG�3KRVSKRURXV�/ RVVHV�IURP�3DVWRUDO�/ DQG��������������������������������������������� � �

� �� ( VWLPDWLQJ�1 LWURJHQ�DQG�3KRVSKRURXV�/ RVVHV�LQ�WKH�0 RWXSLSL�&DWFKPHQW�������������������������������� � �

� �� � 3DVWRUDO�ODQG������������������������������������������������������������������������������������������������������������������������ � �

� �� � 1 RQ�SDVWRUDO�ODQG���������������������������������������������������������������������������������������������������������������� � �

� �� � &RQVHQWHG�GLVFKDUJHV���������������������������������������������������������������������������������������������������������� � �

� �� � 2 WKHU�GLVFKDUJHV������������������������������������������������������������������������������������������������������������������ � �

� �� 1 LWURJHQ�DQG�3KRVSKRURXV�/ RVVHV�LQ�WKH�0 RWXSLSL�&DWFKPHQW�������������������������������������������������� � �

� �� + \ GURORJLFDO�&RQQHFWLYLW\ ���������������������������������������������������������������������������������������������������������� � �

� �� / DQG�0 DQDJHPHQW�3UDFWLFHV�DQG�5HFRPPHQGDWLRQV�IRU�WKH�) XWXUH������������������������������������������� � �

� �� � 1 XWULHQW�ORVV�WDUJHWV������������������������������������������������������������������������������������������������������������� � �

� �� � 3RVVLEOH�ODQG�PDQDJHPHQW�UHVSRQVHV���������������������������������������������������������������������������������� � �

� � �� 6XPPDU\ ��������������������������������������������������������������������������������������������������������������������������������� � �

� � �� $ FNQRZOHGJHPHQWV����������������������������������������������������������������������������������������������������������������� � �

� � �� %LEOLRJUDSK\ ���������������������������������������������������������������������������������������������������������������������������� � �

� � �� $ SSHQGLFHV������������������������������������������������������������������������������������������������������������������������������ � �
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/ DQGFDUH�5HVHDUFK�1 HZ�=HDODQG�/ LPLWHG�
�

� �

�

�
3XUSRVH�RI�3URMHFW��
�
7KH�DLP�RI�WKLV�SURMHFW�ZDV�WR�GHYHORS�D�FDWFKPHQW�ZLGH�YLHZ�RI�WKH�VRXUFHV�RI�QXWULHQWV�UHDFKLQJ�
WKH�0 RWXSLSL�5LYHU�DQG�( VWXDU\ �LQ�* ROGHQ�%D\ ��DQG�XVLQJ�D�FROODERUDWLYH�,&0 �DSSURDFK�WR�DVVLVW�
ODQGRZQHUV�LQ�WKH�FDWFKPHQW�WR�LGHQWLI\ �ODQG�PDQDJHPHQW�DFWLRQV�ZKLFK�ZRXOG�KHOS�WR�UHGXFH�WKH�
QXWULHQW�ORDG���
�
$ W�WKH�LQLWLDWLYH�RI�7DVPDQ�' LVWULFW�&RXQFLO��IXQGLQJ�IURP�WKH�) RXQGDWLRQ�IRU�5HVHDUFK�6FLHQFH�DQG�
7HFKQRORJ\ ��) 567��KDV�EHHQ�PDGH�DYDLODEOH�WR�/ DQGFDUH�5HVHDUFK��DQG�VXSSRUW�SURYLGHG�E\ �ORFDO�
5DYHQVGRZQ�. H\ �$ FFRXQW�0 DQDJHU�6LPRQ�* DXO��WR�FRPSOHWH�WKLV�ZRUN��
�
7KH� SURMHFW� LQYROYHG� GHYHORSLQJ� D� ZKROH�FDWFKPHQW�VFDOH� QXWULHQW� EXGJHW� DVVHVVLQJ� DOO� LQSXWV��
LQFOXGLQJ��
�

· � LQGLJHQRXV�IRUHVW�
· � H[ RWLF�IRUHVWU\ ��
· � JRUVH�DQG�EURRP��
· � DJULFXOWXUDO��
· � FRQWULEXWLRQV� IURP� FRQVHQWHG� GLVFKDUJHV� WR� ODQG� RU� ZDWHU� LQFOXGLQJ� GDLU\ � VKHG� HIIOXHQW� DQG�

GRPHVWLF�VHZDJH�IURP�GZHOOLQJV�QRW�FRQQHFWHG�WR�WKH�VHZHU��
· � LQSXWV�LQWURGXFHG�WR�WKH�FDWFKPHQW�IURP�JURXQGZDWHU�VSULQJV���
�

7KH�VHFRQG�FRPSRQHQW�ZDV�WR�KHOS�ODQGRZQHUV�RU�RFFXSLHUV��ZLWK�PRUH�WKDQ�� �KHFWDUHV��LGHQWLI\ �
JRRG�QXWULHQW�PDQDJHPHQW�SUDFWLFHV�RQ�WKHLU�LQGLYLGXDO�SURSHUWLHV��
�
( [ SHFWHG�RXWFRPHV�RI�WKLV�SURMHFW�DUH��
�

· � LGHQWLI\ LQJ�ODQGIRUPV��IDUP�PDQDJHPHQW�SUDFWLFHV�DQG�SRVVLEOH�KRWVSRWV�IRU�QXWULHQWV�UHDFKLQJ�
WKH�0 RWXSLSL�5LYHU�DQG�HVWXDU\ �

· � SURYLGLQJ� ODQGRZQHUV� ZLWK� VRPH� IDFWXDO� LQIRUPDWLRQ� DQG� LQGHSHQGHQW� IHHGEDFN� RQ� WKHLU�
QXWULHQW�ORVVHV�

· � EXLOGLQJ� D� SLFWXUH� RI� FRQWULEXWLRQV� RI� GLIIHUHQW� SDUWV� RI� WKH� ODQGVFDSH� WR� WKH� FDWFKPHQW�
K\ GURORJ\ �DQG�QXWULHQW�IORZV�

· � SURYLGLQJ�D�IRUXP�DQG�IXUWKHU�LQIRUPDWLRQ�IRU�GLVFXVVLRQ�RQ�LPSURYLQJ�QXWULHQW�VWDWXV�RI�WKH�
0 RWXSLSL�5LYHU�DQG�HVWXDU\ �

· � GHPRQVWUDWLQJ�YDOXH�RI�ZRUNLQJ�WRJHWKHU��DQG�SRWHQWLDOO\ �EXLOG�VRPH�SULGH�LQ�FROOHFWLYH�DFWLRQ�
WR�LPSURYH�ZDWHU�TXDOLW\ �ZKLOH�PDLQWDLQLQJ�SURGXFWLRQ�

· � ODQGRZQHUV�EXLOGLQJ�FROOHFWLYH�DZDUHQHVV�RI�DFWLRQV�WKH\ �FDQ�FRQWULEXWH�WR�LPSURYH�FDWFKPHQW�
KHDOWK��
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� �

�

�
� �� %DFNJURXQG��

�
7KH�0 RWXSLSL�FDWFKPHQW�GUDLQV�DQ�DUHD�RI�DSSUR[ LPDWHO\ �� � � � �KHFWDUHV�LQ�WKH�ORZHU�7DNDND�9 DOOH\ �
RI�* ROGHQ�%D\ ��) LJ��� � ��7KH�FDWFKPHQW�WRSRJUDSK\ �LV�PDGH�XS�RI�DURXQG�� � � � �KD�RI�IODW�WR�JHQWO\ �
XQGXODWLQJ� ODQG�� � � � � � KD� RI� VWHHS� KLOO� FRXQWU\ �� ZLWK� WKH� UHPDLQGHU� UROOLQJ� KLOO�� 7KH� FDWFKPHQW�
JHRORJ\ �LV�FRPSOH[ ��ZLWK�7DNDND�OLPHVWRQH�XQGHUO\ LQJ�WKH�HQWLUH�FDWFKPHQW�ZLWK�YDULRXV�SURPLQHQW�
RXWFURSV��7DUDNRKH�PXGVWRQHV�RQ�WKH�ULYHU�WHUUDFHV�DUH�SRRUO\ �GUDLQHG�ZLWK�VKHHW�UXQ�RII�SRVVLEOH�
DIWHU�KHDY\ �UDLQ��5RFNYLOOH�DQG�%DLQKDP�JUDYHOV�DUH�SUHVHQW�LQ�WKH�WHUUDFHV��5HFHQW�ULYHU�DOOXYLXP�LV�
SUHVHQW�LQ�WKH�ZHVW�DV�SDUW�RI�WKH�7DNDND�5LYHU�IORRGSODLQ����
�
$ �FRPSOH[ �SDWWHUQ�RI�VRLOV�H[ LVWV�LQ�WKH�FDWFKPHQW��7KH�VHGLPHQWDU\ �VRLOV�DUH�SUHGRPLQDQWO\ �ZHOO�
GUDLQHG� ZLWK� SRFNHWV� RI� LPSHUIHFW� WR� SRRUO\ � GUDLQHG� VRLOV� LQ� YDOOH\ � IORRUV� WR� WKH� ERWWRP� RI� WKH�
FDWFKPHQW� DQG� DURXQG� WKH� FRDVWDO� PDUJLQ� ZLWK� WKH� 0 RWXSLSL� ( VWXDU\ �� $ � VXPPDU\ � RI� VRLO�
FKDUDFWHULVWLFV� IRU� WKH� FDWFKPHQW� KDV� EHHQ� FRPSLOHG� IURP� ' U� ,DLQ� &DPSEHOO¶V� UHFHQW� VRLO�
GHVFULSWLRQV�IRU�WKH�/ RZHU�7DNDND�9 DOOH\ ��( VWLPDWLRQV�RI�VRLO�GUDLQDJH�DQG�FOD\ �FRQWHQW�KDYH�EHHQ�
PDGH� IURP� WKHVH� GHVFULSWLRQV� E\ � ' U� / HV� %DVKHU� RI� / DQGFDUH� 5HVHDUFK� DQG� DUH� WDEXODWHG� LQ�
$ SSHQGL[ �� ���

�
7DVPDQ� ' LVWULFW� &RXQFLO� �7' &�� KDV� EHHQ� PRQLWRULQJ� ZDWHU� TXDOLW\ � DW� RYHU� � � � VLWHV� DURXQG� WKH�
UHJLRQ� DV� SDUW� RI� LWV� 6WDWH� RI� WKH� ( QYLURQPHQW� VXUIDFH� ZDWHU� TXDOLW\ � VDPSOLQJ� SURJUDPPH�� 7KH�
VXUIDFH�ZDWHU�TXDOLW\ �RI�WKH�0 RWXSLSL�FDWFKPHQW�LV�SRRU��-DPHV��� � � � � ��KDYLQJ��
�

· � KLJK�QXWULHQW��1 �DQG�3��OHYHOV�
· � PRGHUDWHO\ �KLJK�IDHFDO�EDFWHULD�FRXQWV�
· � ORZ�GLVVROYHG�R[ \ JHQ�
· � PRGHUDWHO\ �KLJK�DPRXQWV�RI�ILQH�VHGLPHQW�GHSRVLWHG�LQ�WKH�EHG�RI�WKH�ULYHU�
· � H[ FHVVLYH�DOJDO�DQG�RWKHU�SODQW�JURZWK�LQ�VXPPHU�
· � PDFUR�LQYHUWHEUDWH�SRSXODWLRQV�LQ�SRRU�KHDOWK�
· � LPSRYHULVKHG�ILVK�SRSXODWLRQV��

�
7KH�ORFDO�FRPPXQLW\ �KDYH�LGHQWLILHG�LPSDFWV�RQ�ZKLWHEDLWLQJ�DQG�VKHOOILVK�FROOHFWLRQ�GRZQVWUHDP�
DV�SULPDU\ �FRQFHUQV��DORQJ�ZLWK�WKH�SRRU�DSSHDUDQFH�RI�WKH�ORZHU�UHDFKHV�RI�WKH�ULYHU�GXH�WR�WKH�
EORRPV� RI� ILODPHQWRXV� DOJDH� DQG� D� EURZQ� SK\ WRSODQNWRQ�� : KLOH� SRRU� ZDWHU� TXDOLW\ � LV� QRW� VROHO\ �
FDXVHG�E\ �ODQG�PDQDJHPHQW��DWWHQWLRQ�WR�QXWULHQW�PDQDJHPHQW�ZRXOG�KHOS�LPSURYH�ZDWHU�TXDOLW\ ��
�
/ DQGRZQHUV�DQG�FRPPXQLW\ �JURXSV�KDYH�DOUHDG\ �EHHQ�WDNLQJ�DFWLRQ�WR�LPSURYH�ZDWHU�TXDOLW\ ��VXFK�
DV� H[ FOXVLRQ� IHQFLQJ� DQG� SODQWLQJ� DORQJ� VWUHDPV� DQG� XVH� RI� ( FR�1 � QLWULILFDWLRQ� LQKLELWRUV� VR� ZH�
ZRXOG�H[ SHFW�ZDWHU�TXDOLW\ �WR�LPSURYH�JUDGXDOO\ ��EH\ RQG�WKH�UHVXOWV�UHSRUWHG�LQ�� � � � ��
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) LJ��� ��0 RWXSLSL�FDWFKPHQW��* ROGHQ�%D\ ��
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/ DQGFDUH�5HVHDUFK�1 HZ�=HDODQG�/ LPLWHG�

� �

�

�
� �� 3URMHFW�0 HWKRGRORJ\ �

�

7KH�SURMHFW�DSSOLHV�H[ SHULHQFH�IURP�WKH�,QWHJUDWHG�&DWFKPHQW�0 DQDJHPHQW��,&0 ��SURFHVV�LQ�WKH�
0 RWXHND�,&0 �UHVHDUFK�SURJUDPPH��KWWS���LFP�ODQGFDUHUHVHDUFK�FR�Q] �� �WR�ZRUNLQJ�ZLWK�ODQG�XVHUV�
LQ� WKH� 0 RWXSLSL� FDWFKPHQW�� 7KH� SUHPLVH� LV� WKDW� XQGHUVWDQGLQJ� HDFK� SURSHUW\ ¶V� FRQWULEXWLRQ� WR�
FDWFKPHQW�ZDWHU�TXDOLW\ �ZLOO�KHOS�ODQG�XVHUV�WR�ZRUN�WRJHWKHU�WR�LPSURYH�ZDWHU�TXDOLW\ ��ZLWK�±�LQ�
WKLV�FDVH�±�D�IRFXV�RQ�QXWULHQW�PDQDJHPHQW���
�
7KH�SURMHFW�EHJDQ�ZLWK�D�NLFN�RII�PHHWLQJ�RUJDQLVHG�E\ �%DUEDUD�6WXDUW�RI�WKH�1 =�/ DQGFDUH�7UXVW�RQ�
� � �2 FWREHU�� � � � �ZLWK�IDUPHUV�DQG�FRPPXQLW\ �PHPEHUV�� ,Q� ' HFHPEHU� � � � � �� � � �ODQGRZQHUV�ZLWK�
PRUH�WKDQ�� �KHFWDUHV�ZLWKLQ�WKH�FDWFKPHQW�ZHUH�DVNHG�WR�SDUWLFLSDWH�LQ�GHYHORSLQJ�D�QXWULHQW�EXGJHW�
IRU�WKH�ZKROH�FDWFKPHQW�EDVHG�RQ�WKH�� � � � �� � � � �\ HDU��$ XJXVW�� � � � ±-XO\ �� � � � � ���

�
' XULQJ� ) HEUXDU\ ±0 D\ � � � � � � RZQHUV� RI� � � � ODUJHU� IDUPHG� EORFNV� ZKR� DJUHHG� WR� SDUWLFLSDWH� ZHUH�
YLVLWHG� IRU� D� IDUP� ZDON�RYHU�� GLVFXVVLRQ� RI� QXWULHQW� PDQDJHPHQW� DQG� VNHWFKLQJ� RI� SURSHUW\ �
LQIRUPDWLRQ�RQ�PDSV��) RU�SDUWLFLSDWLQJ�ODQGRZQHUV��FDOFXODWHG�1 �DQG�3�ORVVHV�IURP�5DYHQVGRZQ¶V�
2 9 ( 56( ( 5Œ� QXWULHQW� EXGJHWLQJ� PRGHO� ZHUH� FRPSLOHG� WR� PDS� ORVVHV� DFURVV� HDFK� IDUP� EORFN��
2 ZQHUV�RI�VPDOOHU�IDUPHG�EORFNV�LQ�WKH�FDWFKPHQW�ZHUH�WHOHSKRQHG�IRU�ODQG�XVH�LQIRUPDWLRQ��DQG�1 �
DQG�3�ORVVHV�IURP�WKHVH�EORFNV�ZHUH�FDOFXODWHG�LQ�2 9 ( 56( ( 5Œ�YHUVLRQ�� �� �� �XVLQJ�GHIDXOW�YDOXHV�
SURYLGHG�LQ�WKH�VRIWZDUH��
�
* ,6�PDSV�RI�HDFK�RI�WKH�ODUJHU�IDUPV�ZHUH�FRPSLOHG�IRU�WKH�ODQGRZQHU�EDVHG�RQ�H[ LVWLQJ�* ,6�GDWD�
DQG� LQIRUPDWLRQ� SURYLGHG� GXULQJ� WKH� ZDON�RYHU� LQFOXGLQJ� ORFDWLRQ� RI� ULSDULDQ� IHQFLQJ�� XVH� RI�
QLWULILFDWLRQ�LQKLELWRUV��( FR�1 �XVHG�LQ�WKLV�FDWFKPHQW�VR�IDU��DQG�WKH�ERXQGDULHV�RI�QXWULHQW�EORFNV��
H[ RWLF� IRUHVW�� QDWLYH� YHJHWDWLRQ�� DUHDV� RI� JRUVH� DQG� EURRP�� VLODJH� SLWV� DQG� FXOYHUWHG� RU� EULGJHG�
FURVVLQJV��7KRVH�ODQGRZQHUV�ZHUH�DOVR�SURYLGHG�ZLWK�PDSV� IRU�WKHLU� IDUP�VKRZLQJ�WKH�ODWHVW�VRLO�
LQIRUPDWLRQ� EDVHG� RQ� UHFHQW� ZRUN� FDUULHG� RXW� E\ � ' U� ,DLQ� &DPSEHOO� IRU� 7' &�� * ,6� GDWD� DOUHDG\ �
DYDLODEOH�LQFOXGHG�DHULDO�SKRWRJUDSK\ ��VRLOV��WRSRJUDSK\ ��ULYHUV�DQG�VWUHDPV��ZHOOV��VRPH�ODQG�XVH�
GDWD��DQG�ODQG�FRYHU���
�
( DFK�SDUWLFLSDWLQJ�IDUPHU�KDV�DOVR�UHFHLYHG�DQ�LQGLYLGXDO�VXPPDU\ �RI�QXWULHQW�ORVVHV�IRU�HDFK�EORFN�
RQ� WKHLU� SURSHUW\ � DQG� D� EULHI� UHSRUW� LGHQWLI\ LQJ� PDQDJHPHQW� LVVXHV� ZLWK� VXJJHVWLRQV� IRU� IXUWKHU�
DFWLRQV�ZKLFK�ZRXOG�IXUWKHU�LPSURYH�VXUIDFH�ZDWHU�TXDOLW\ �LQ�WKH�0 RWXSLSL�� ) RU�DQ�RXWOLQH�RI�WKH�
IRUPDW� RI� WKH� UHSRUW� UHIHU� WR� $ SSHQGL[ � � �� 2 SSRUWXQLW\ � ZDV� SURYLGHG� WR� GLVFXVV� WKHVH� LQGLYLGXDO�
UHFRPPHQGDWLRQV� DQG� WKH� GUDIW� RI� WKLV� UHSRUW� DW� D� PHHWLQJ� ZLWK� SDUWLFLSDWLQJ� IDUPHUV� KHOG� RQ� � �
$ XJXVW�� � � � ��
�
0 DSV�RI�FDWFKPHQW�1 �DQG�3�ORVVHV�E\ � IDUP�EORFN�DUH�SUHVHQWHG�LQ�WKLV�UHSRUW�DORQJ�ZLWK�D� PDS�
VKRZLQJ�VWRFN�H[ FOXVLRQ�ULSDULDQ� IHQFLQJ�DQG�DUHDV�ZKLFK�KDYH�UHFHLYHG� ( FR�1 �LQ�WKH�FDWFKPHQW�
DQG�D�GLVFXVVLRQ�RI�WKH�K\ GURORJLFDO�IXQFWLRQLQJ�RI�WKH�FDWFKPHQW��,I�QR�LQIRUPDWLRQ�ZDV�DYDLODEOH�
IRU�D�EORFN�DV�RZQHUV�ZHUH�QRW�DEOH�WR�EH�FRQWDFWHG�RU�GHFOLQHG�WR�WDNH�SDUW��DYHUDJH�ORVV�YDOXHV�
IURP�VLPLODU�SURSHUWLHV�ZLWK�D�VLPLODU�ODQG�XVH�ZLWKLQ�WKH�FDWFKPHQW�KDYH�EHHQ�DWWULEXWHG�WR�WKDW�
EORFN��



�

/ DQGFDUH�5HVHDUFK�1 HZ�=HDODQG�/ LPLWHG�
�

� �

�

�
� �� 1 XWULHQWV��

�
3ODQWV�UHTXLUH�� � �GLIIHUHQW�HVVHQWLDO�HOHPHQWV�RU�µQXWULHQWV¶�WR�JURZ�VXFFHVVIXOO\ ��0 RVW�DUH�REWDLQHG�
IURP�WKH�VRLO�WKURXJK�SODQW�URRWV��1 LWURJHQ��1 ��DQG�SKRVSKRURXV��3��DUH�WKH�WZR�NH\ �QXWULHQWV�PRVW�
OLNHO\ � WR� OLPLW� SODQW� JURZWK�� 7KH\ � DUH� DOVR� WKH� PRVW� OLNHO\ � WR� EH� ORVW� IURP� WKH� VRLO� SURILOH� LQ�
VLJQLILFDQW�DPRXQWV��6RLO�3�FRQFHQWUDWLRQV�DUH�UHODWHG�WR�WKH�SDUHQW�PDWHULDO�IURP�ZKLFK�WKH�VRLOV�DUH�
IRUPHG��ZKHUHDV�VRLO�1 �FDQ�EH�IL[ HG�IURP�WKH�DWPRVSKHUH�E\ �VRPH�SODQWV��3KRVSKRURXV�QHHGV�WR�EH�
DGGHG�WR�WKH�VRLO�WR�VXVWDLQ�SURGXFWLYLW\ �LI�LW�ORVW�LQ�SURGXFWV�VXFK�DV�WLPEHU��PHDW��ZRRO��FURSV�HWF��
RU�EHFDXVH�RI�OHDFKLQJ�DQG�HURVLRQ���
�
3ODQW�QXWULHQWV�DUH�µORVW¶�IURP�WKH�VRLO�ZKHQ�WKH\ �OHDYH�WKH�SODQW�URRWLQJ�] RQH�EHIRUH�WKH\ �FDQ�EH�
WDNHQ�XS�E\ �SODQW�URRWV��7KLV�FDQ�RFFXU�WKURXJK�D�YDULHW\ �RI�PHFKDQLVPV�LQFOXGLQJ�ORVV�WR�WKH�DLU�
�YRODWLOL] DWLRQ��� HURVLRQ� E\ � ZDWHU� RU� ZLQG�� RU� E\ � EHLQJ� µOHDFKHG¶� E\ � ZDWHU� LQ� WKHLU� VROXEOH� IRUPV�
GRZQ� WKURXJK� WKH� VRLO�� 3KRVSKRURXV� ELQGV� ZHOO� WR� VRLOV� DQG� LV� SUHGRPLQDQWO\ � ORVW� E\ � HURVLRQ�
DWWDFKHG� WR� VHGLPHQW� UDWKHU� WKDQ� OHDFKLQJ�� 1 LWURJHQ� LV� SULPDULO\ � ORVW� E\ � YRODWLOL] DWLRQ� WR� DLU� DQG�
OHDFKLQJ��
�
/ RVVHV�RI�QXWULHQWV�IURP�ODQG�GHSHQG�RQ�WRSRJUDSK\ ��UDLQIDOO��VRLO�W\ SH��GUDLQDJH��ODQG�XVH�DQG�ODQG�
PDQDJHPHQW�SUDFWLFHV��) RU�H[ DPSOH��IRU�SDVWRUDO�IDUPV�UHOHYDQW�PDQDJHPHQW�SUDFWLFHV�LQFOXGH�WKH�
VL] H�RI�WKH�JUD] LQJ�DQLPDO��VWRFNLQJ�GHQVLW\ �� IHHG�LQWDNH��W\ SH�RI� IHHG��DQG�VWRFN�PDQDJHPHQW�LQ�
ZLQWHU���
�
/ RVW� QXWULHQWV� FDQ� VWLPXODWH� XQGHVLUDEOH� JURZWKV� RI� DTXDWLF� SODQWV� DQG� DOJDH� ZKHQ� IOXVKHG� LQWR�
VXUIDFH�ZDWHUV�DQG�DW�KLJK�FRQFHQWUDWLRQV�FDQ�DOVR�PDNH�JURXQGZDWHU�XQVXLWDEOH�IRU�GULQNLQJ���
�
$ � UHYLHZ� RI� UHFHQW� 1 HZ� =HDODQG� EDVHG� UHVHDUFK� RQ� D� UDQJH� RI� SURGXFWLYH� ODQG� XVH� V\ VWHPV� E\ �
0 HQQHHU�HW�DO��� � � � � � �VKRZV�WKH�SRWHQWLDO�IRU�QLWURJHQ�DQG�SKRVSKRURXV�ORVV�JHQHUDOO\ �IROORZV�WKLV�
RUGHU��

�
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/ DQGFDUH�5HVHDUFK�1 HZ�=HDODQG�/ LPLWHG�

� � �

�

�

7DEOH�� �VKRZV�QLWURJHQ�ORVVHV�IRU�GLIIHUHQW�ODQG�XVHV�LQ�1 HZ�=HDODQG��$ V�VRLO�W\ SH�DQG�FOLPDWH�YDU\ ��
WKHUH�LV�D�ODUJH�YDULDWLRQ�LQ�QLWURJHQ�ORVVHV��VR�LW�LV�KDUG�WR�SODFH�DQ�RYHUDOO�³LGHDÓ�IRU�HDFK�ODQG�XVH�
W\ SH���
�
7DEOH�� �6XPPDU\ �RI�UHVHDUFK�RQ�QLWURJHQ�ORVVHV�LQ�1 HZ�=HDODQG��0 HQQHHU�HW�DO��� � � � � ��

/ DQG�8 VH�7\ SH� 1 LWURJHQ�/ HDFKLQJ�/ RVV��NJ�1 �KD�\ HDU��

� 5 DQJH� 0 HDQ�

0 DUNHW�* DUGHQLQJ� � � � � � � � � � � �

' DLU\ �3DVWXUH
 � � � � � � � � � � ��� � � 
 � �

0 L[ HG�&URSSLQJ�RU�$ UDEOH�) DUPLQJ� � � � � � � � � � �

2 UFKDUGLQJ��RQO\ �RQH�NLZLIUXLW�VWXG\ �� � � � � � �

6KHHS� � � � � � � � �

) RUHVWU\ � � � � � � � �

�

 ��0 HQQHHU�HW�DO��QRWH�WKDW�ZKLOH�SXEOLVKHG�GDWD�IURP�UHVHDUFK�VWXGLHV�RQ�1 �OHDFKLQJ�IURP�FDWWOH�JUD] HG�V\ VWHPV�LQ�1 =�

LQGLFDWH�D�UDQJH�RI�� � ±� � � �NJ�1 �KD�\ U�ZLWK�DQ�DYHUDJH�RI�� � �NJ1 �KD�\ U��PRVW�RI�WKHVH�VWXGLHV�LQFOXGHG�KLJK�UDWHV�RI�
1 �IHUWLOLVHU��DQG�WKH�DYHUDJH�IHUWLOLVHU�1 �XVH�RI�D�1 HZ�=HDODQG�GDLU\ �IDUP�LV�RQO\ �DSSUR[ LPDWHO\ �� � � �NJ�1 �KD�\ U��
7KHUHIRUH�W\ SLFDO�1 �ORVV�LV�DSSUR[ LPDWHO\ �� � �NJ�1 �KD�\ U���

�
�

3KRVSKRURXV�ORVVHV�IRU�GLIIHUHQW�ODQG�XVHV�DUH�UDQNHG�LQ�D�VLPLODU�RUGHU��7KH�3�ORVVHV�IURP�IRUHVWU\ �
V\ VWHPV� UDQJH� IURP� � �� � � WR� � �� � � NJ� 3�KD�\ U�� ZKHUHDV� LQ� KLOO� FRXQWU\ � VKHHS� IDUPV� 3� WUDQVIHU� WR�
ZDWHUZD\ V�LV�LQ�WKH�UDQJH�RI� � �� � ±� �� � �NJ�3�KD�\ U�� ) RU�VKHHS�DQG�FDWWOH�V\ VWHPV��UHSRUWHG�3�ORVVHV�
ZHUH�EHWZHHQ� � �� �DQG� � �� � �NJ�3�KD�\ U��DQG�ORZHU� IRU�VKHHS�DORQH�� ) RU�GDLU\ ��UHSRUWHG�ORVVHV�UDQJH�
IURP�� �� �WR� � �NJ�3�KD�\ U��WKH�JUHDWHVW�ORVVHV�RFFXUULQJ�IURP�D�GDLU\ �FDWFKPHQW�LQ�DQ�H[ WUHPHO\ �KLJK�
UDLQIDOO�DUHD�RI�: HVWODQG��0 HQQHHU�HW�DO��� � � � ��0 RQDJKDQ�HW�DO��� � � � � ����

�
$ �UHFHQW�UHSRUW�RQ�LPSURYLQJ�QXWULHQW�HIILFLHQF\ �LQ�D�: DLNDWR�GDLU\ �FDWFKPHQW��/ RQJKXUVW�	 �6PHDWRQ�
� � � � � �JDYH�DQ�DYHUDJH�1 �ORVV�RI�� � �NJ�1 �KD�\ U��UDQJH�� � ±� � � �DQG�DQ�DYHUDJH�3�ORVV�RI�� �� �NJ3�KD�\ U�
�UDQJH�� �� ±� �� � ���



�

/ DQGFDUH�5HVHDUFK�1 HZ�=HDODQG�/ LPLWHG�
�

� � �

�

�
� �� 1 XWULHQW�%XGJHWLQJ�XVLQJ�WKH�2 9 ( 5 6( ( 5 Œ�0 RGHO�

�
1 XWULHQW�EXGJHWLQJ�LV�FDUULHG�RXW�WR�HQDEOH�ODQGRZQHUV�WR�VHH�DW�D�JODQFH�ZKHWKHU�IDUP�LQSXWV�PDWFK�
IDUP�RXWSXWV��,W�DOVR�KHOSV�LGHQWLI\ �ZKHUH�FKDQJHV�FDQ�EH�PDGH�WR�UHGXFH�QXWULHQW�ORVVHV��LQFUHDVH�
QXWULHQW�HIILFLHQF\ �RQ�WKH�IDUP��DQG�DV�D�FRQVHTXHQFH�UHGXFH�RQ�IDUP�FRVWV��
�
1 XWULHQW� EXGJHWV� VXFK� DV� 2 9 ( 56( ( 5Œ� �KWWS���ZZZ�DJUHVHDUFK�FR�Q] �RYHUVHHUZHE��� XVH� DQ�
DFFRXQWLQJ�SURFHGXUH�WR�HVWLPDWH�WKH�DPRXQWV�RI�1 �DQG�3�OHDFKHG�LQ�DQ�DYHUDJH�\ HDU�IURP�WKH�EDVH�
RI�WKH�VRLO�SURILOH�LQ�HDFK�IDUPLQJ�EORFN�E\ �DGGLQJ�DOO�1 �DQG�3�LQSXWV�WR�WKH�EORFN�DQG�VXEWUDFWLQJ�
WKH�1 �DQG�3�FRQWHQW�RI�WKH�IDUP�RXWSXWV��6RLO�UHVHUYHV�DUH�DOVR�WDNHQ�LQWR�DFFRXQW�E\ �WKH�PRGHO�DV�DQ�
LQSXW�IRU�3�EXW�QRW�IRU�1 ��( VWLPDWHV�RI�ORVVHV�WR�WKH�HQYLURQPHQW�E\ �YRODWLOL] DWLRQ��HURVLRQ��OHDFKLQJ�
RU� VXUIDFH� UXQ�RII� DUH� PDGH� GUDZLQJ� RQ� GDWDVHWV� WDNHQ� IURP� 1 =� UHVHDUFK�� 7KH� HUURU� PDUJLQ�
DVVRFLDWHG�ZLWK�1 �DQG�3�ORVVHV�SUHGLFWHG�E\ �2 9 ( 56( ( 5Œ�LV�“ � � � ��
�
,QSXWV� WR� 2 9 ( 56( ( 5Œ� LQFOXGH� 1 � DQG� 3� LQ� IHUWLOL] HU� DSSOLHG�� HIIOXHQW� DGGHG�� LQ� UDLQIDOO�� LQ�
LUULJDWLRQ� ZDWHU�� LQ� VXSSOHPHQWDU\ � IHHG� XVHG� RQ� WKDW� EORFN�� DQG� LQ� 1 � IL[ HG� E\ � FORYHU�� 2 XWSXWV�
LQFOXGH�SURGXFW��PHDW��PLON��ZRRO���VXSSOHPHQWV�WDNHQ�RII�DQG�VROG�RU�XVHG�LQ�DQRWKHU�IDUP�EORFN��
ORVVHV�RI�1 �WR�WKH�DWPRVSKHUH�E\ �YRODWLOL] DWLRQ��ORVVHV�WR�ZDWHU�RI�3�DQG�1 �LQ�OHDFKDWH�DQG�VXUIDFH�
UXQRII�� DQG� DQ\ � FKDQJH� LQ� VRLO� VWRUDJH�� 7KH� YHUVLRQ� RI� WKH� 2 9 ( 56( ( 5Œ� PRGHO� XVHG� IRU� WKH�
� � � � �� � �EXGJHWV�GRHV�QRW�PDNH�DOORZDQFHV�IRU�UHGXFHG�ORVVHV�DFKLHYHG�E\ �WKH�XVH�RI�QLWULILFDWLRQ�
LQKLELWRUV��ULSDULDQ�IHQFLQJ�RU�SODQWLQJV��RU�ZHWODQGV����
�
1 LWURJHQ�LV�WKH�RQO\ �VRLO�QXWULHQW�WKDW�LV�µ] HUR�EDVHG¶�IRU�DQ\ �\ HDU��1 R�DFFRXQW�LV�WDNHQ�RI�QLWURJHQ�
UHVHUYHV� DOUHDG\ � ZLWKLQ� WKH� VRLO� SURILOH� DV� WKH� PRGHO� DVVXPHV� 1 � QRW� FRQYHUWHG� WR� IDUP� RXWSXWV� ��
OHDFKHG�RU�ORVW�WR�WKH�DWPRVSKHUH�LV�VWRUHG��LPPRELOLVHG��LQGHILQLWHO\ �DV�RUJDQLF�QLWURJHQ�LQ�WKH�VRLO�
SURILOH�DQG�LV�QR�ORQJHU�SODQW�DYDLODEOH�RU�OLNHO\ �WR�EH�ORVW�IURP�WKH�VRLO��7KLV�DVVXPHV�VRLOV�KDYH�DQ�
LQILQLWH� FDSDFLW\ � WR� VWRUH� VXUSOXV� QLWURJHQ� DV� RUJDQLF� QLWURJHQ�� ,Q� UHDOLW\ � WKH� QLWURJHQ� VWRUDJH�
FDSDFLW\ �RI�VRLO�LV�ILQLWH��6FKLSSHU�HW�DO��� � � � � ��
�
6FKLSSHU�HW�DO�� � � � � � � �KDYH�HVWLPDWHG�WKH�SRWHQWLDO�IRU�1 =�VRLOV�WR�FRQWLQXH�WR�VWRUH��LPPRELOL] H��
RUJDQLF�QLWURJHQ��: KHQ�WKH�&�1 �UDWLR�RI�VRLOV�LV�UHGXFHG�WR�OHVV�WKDQ�� � �WKHUH�LV�LQFUHDVHG�SRWHQWLDO�
IRU�RUJDQLF�1 �LQ�VRLO�WR�EH�K\ GURO\ VHG�E\ �VRLO�HQ] \ PHV�RU�PLQHUDOL] HG�E\ �VRLO�PLFUREHV�WR�LQRUJDQLF�
IRUPV� �DPPRQLXP��QLWUDWH���7KURXJK�PRGHOLQJ�WKH\ �FRQFOXGH�WKDW�D�VXEVWDQWLDO�SURSRUWLRQ�RI�1 =�
VRLOV�ZLOO�UHDFK�PD[ LPXP�VWRUDJH�RI�1 �RYHU�WKH�QH[ W�� � �\ HDUV��7KH�FRQFHUQ�LV�WKDW�ZKHQ�PD[ LXPXP�
VWRUDJH�LV�UHDFKHG��WKHUH�ZLOO�EH�DQ�LQFUHDVH�LQ�ORVVHV�RI�1 �LQ�OHDFKDWH�IURP�SDVWRUDO�IDUPLQJ�DERYH�
WKRVH�SUHGLFWHG�E\ �2 9 ( 56( ( 5Œ��7KHLU�PHVVDJH�LV�WKDW�RSSRUWXQLWLHV�WR�UHGXFH�QLWURJHQ�LQSXWV�LQ�
SDVWRUDO�IDUPLQJ�VKRXOG�EH�WDNHQ�QRZ��ZKHUHYHU�SRVVLEOH��
�



�
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� � �

�

�
� �� 0 DQDJLQJ�1 LWURJHQ�DQG�3KRVSKRURXV�/ RVVHV�IURP �3DVWRUDO�/ DQG��

�
,Q�JUD] LQJ�V\ VWHPV��DQLPDO�XULQH�LV�WKH�SULQFLSDO�VRXUFH�RI�OHDFKHG�1 ��7KH�DPRXQW�RI�1 �XQGHU�D�FRZ�
XULQH�SDWFK�LV�HTXLYDOHQW�WR�DSSUR[ LPDWHO\ � � � � �NJ�1 �KD��DQG�LV�LQ�D�IRUP�WKDW�LV�UHDGLO\ �FRQYHUWHG�WR�
QLWUDWH�� D� VROXEOH� HDVLO\ � OHDFKHG� IRUP� RI� QLWURJHQ�� � 7KHVH� 1 � OHYHOV� DUH� ZHOO� DERYH� WKH� 1 � XSWDNH�
UHTXLUHPHQWV�RI�SDVWXUH�DQG�FRQVHTXHQWO\ �VLJQLILFDQW�OHDFKLQJ�ORVVHV�FDQ�RFFXU��7KH�PRUH�LQWHQVLYH�
WKH�SDVWRUDO�IDUPLQJ��WKH�JUHDWHU�WKH�SRWHQWLDO�IRU�OHDFKLQJ�ORVVHV�DV�WKHUH�DUH�PRUH�XULQH�VSRWV�SHU�
KHFWDUH��
�
) RU�VKHHS�JUD] HG�SDVWXUHV��DQQXDO�QLWUDWH�OHDFKLQJ�ORVVHV�DUH�JHQHUDOO\ �ORZHU�WKDQ�IRU�FDWWOH��6KHHS�
KDYH�D�VPDOOHU�EODGGHU�DQG�XULQDWH�PRUH�RIWHQ�LQ�VPDOOHU�YROXPHV��7KH�DPRXQW�RI�1 �XQGHU�D�VKHHS�
XULQH�SDWFK�LV�HTXLYDOHQW�WR�DSSUR[ LPDWHO\ �� � � �NJ1 �KD��6WURQJ�FDPSLQJ�EHKDYLRXU�E\ �VKHHS�EHQHDWK�
WUHHV��DURXQG�JDWHZD\ V��DQG�RQ�ULGJHV�DQG�KLOO�FUHVWV�FDQ�LQFUHDVH�WKH�SRWHQWLDO�IRU�ORVVHV�RI�ERWK�1 �
DQG�3��7KLV�EHKDYLRXU�FDQ�EH�H[ SORLWHG�WR�UHGXFH�1 �DQG�3�ORVVHV�E\ �ORFDWLQJ�JDWHZD\ V�DQG�VKDGH�
WUHHV�DZD\ �IURP�VXUIDFH�ZDWHU��DUHDV�ZLWK�D�KLJK�ZDWHU�WDEOH�RU�DUHDV�YXOQHUDEOH�WR�VXUIDFH�IORRGLQJ�����
�
' XULQJ�ZLQWHU�ZKHQ�UDLQIDOO�H[ FHHGV�HYDSRUDWLRQ��VRLO�GUDLQDJH�LV�KLJK�DQG�SODQWV�DUH�QRW�DFWLYHO\ �
JURZLQJ�VR�PRUH�1 �IURP�XULQH�LV�OHDFKHG�WKDQ�DW�RWKHU�WLPHV�RI�\ HDU��: LQWHU�OHDFKLQJ�RI�1 �FDQ�EH�
H[ DFHUEDWHG�E\ �GU\ �VXPPHU�FRQGLWLRQV��ZKLFK�UHVXOW�LQ�D�EXLOG�XS�RI�QLWUDWH�OHYHOV�LQ�VRLO�E\ �DXWXPQ��
/ HDFKLQJ� LV� DOVR� H[ DFHUEDWHG� E\ � LUULJDWLRQ�� HVSHFLDOO\ � YLD� VRLO� PDFURSRUHV� DQG� ZKHQ� H[ FHVV�
LUULJDWLRQ� FDXVHV� GUDLQDJH� WR� JURXQGZDWHU�� ,Q� FRPSDULVRQ� ZLWK� XULQH� 1 �� GXQJ� 1 � LV� ERXQG� XS� LQ�
FRPSOH[ �RUJDQLF�FRPSRXQGV�WKDW�DUH�LQVROXEOH�DQG�FDQQRW�EH�OHDFKHG�XQWLO�WKH\ �DUH�EURNHQ�GRZQ�E\ �
VRLO�PLFUREHV��ZKLFK�LV�D�JUDGXDO�SURFHVV����
�
/ HGJDUG� HW� DO�� � � � � � � � IRXQG� GLUHFW� OHDFKLQJ� RI� IHUWLOLVHU� 1 � KDG� RQO\ � D� PDUJLQDO� HIIHFW� RQ� QLWUDWH�
OHDFKLQJ� XQGHU� JUD] LQJ� DQG� RQO\ � ZKHQ� 1 � DSSOLFDWLRQV� DUH� H[ FHVVLYH� �! � � � � � NJ� 1 �KD�\ U�� RU� DUH�
XQWLPHO\ � �H�J��� � � � NJ� 1 �KD� LQ� ZLQWHU��� 7KLV� VXJJHVWV� WKDW� ZLWKLQ� IDUP� V\ VWHPV�� RSSRUWXQLWLHV� WR�
DFKLHYH� UHGXFWLRQV� LQ� QLWUDWH� OHDFKLQJ� IURP� SDVWXUH� VRLOV� OLH� LQ� VWUDWHJLF� JUD] LQJ� PDQDJHPHQW� WR�
PLQLPL] H� XULQH� DGGLWLRQV� WR� SDVWXUH�� SDUWLFXODUO\ � RYHU� ZLQWHU� PRQWKV� DQG� DYRLGLQJ� LQSXWV� RI�
IHUWLOL] HU�1 �! �� � � �NJ1 �KD�\ U�RU�ZLQWHU�DSSOLFDWLRQV�RI�IHUWLOL] HU�1 ���
�

�
�
) LJ��� ��1 LWUDWH�OHDFKLQJ�IURP�GDLU\ �SDVWXUH�ZLWK�� �� �FRZV�KD�DQG�� �UDWHV�RI�1 �IHUWLOL] HU�DSSOLHG��IURP�
/ HGJDUG�HW�DO��� � � � � �
�



�

/ DQGFDUH�5HVHDUFK�1 HZ�=HDODQG�/ LPLWHG�
�

� � �

�

�
$ �UHFHQW�VXPPDU\ ��/ HGJDUG�� � � � D��RI�GDWD�IURP�1 HZ�=HDODQG�DQG�RYHUVHDV�VWXGLHV�KDV�VKRZQ�WKDW�
QLWUDWH� OHDFKLQJ� LQFUHDVHV� H[ SRQHQWLDOO\ � ZLWK� LQFUHDVHG� 1 � LQSXWV�� 5HGXFLQJ� LQSXWV� ZLOO� UHGXFH�
RXWSXWV��
�

�
�
) LJ�� � � �1 LWUDWH�OHDFKLQJ�IURP�JUD] HG�SDVWXUH�V\ VWHPV�DV�DIIHFWHG�E\ �WRWDO�1 �LQSXW�IURP�1 �IL[ DWLRQ�
DQG�RU�1 �IHUWLOL] HU�DSSOLFDWLRQ��' DWD�DUH�D�VXPPDU\ �RI�VWXGLHV�LQ�1 =��) UDQFH�DQG�WKH�8 . �� / HGJDUG��
� � � � D��
�
�
1 LWURJHQ�LQ�XULQH�LV�SUHVHQW�DV�XUHD��2 QFH�YRLGHG�E\ �WKH�DQLPDO��XUHD�LQ�WKH�VRLO�LV�FRQYHUWHG�WR�
DPPRQLXP�E\ �XUHDVH�LQ�WKH�VRLO�DQG�WKLV�RFFXUV�PRVW�UDSLGO\ �XQGHU�PRLVW�VRLO�FRQGLWLRQV��0 F/ DUHQ�
	 �&DPHURQ�� � � � � ��$ PPRQLXP�LV�WKHQ�FRQYHUWHG�WR�DPPRQLD�JDV� �YRODWLOL] DWLRQ��RU�FRQYHUWHG�WR�
QLWUDWH��QLWULILFDWLRQ��E\ �VRLO�EDFWHULD��1 LWUDWH�LV�PRUH�UHDGLO\ �OHDFKHG�IURP�VRLOV�WKDQ�DPPRQLXP��
�
1 LWULILFDWLRQ� DQG� XUHDVH� LQKLELWRUV� FDQ� EH� XVHG� WR� WU\ � DQG� UHGXFH� ORVVHV� IURP� ERWK� IHUWLOL] HU�
DSSOLFDWLRQV� RI� XUHD� DQG� XULQH� VSRWV�� 1 LWULILFDWLRQ� LQKLELWRUV� UHVWULFW� WKH� PLFURELDO� FRQYHUVLRQ� RI�
DPPRQLXP�WR�QLWUDWH��8 UHDVH�LQKLELWRUV�UHVWULFW�WKH�FRQYHUVLRQ�RI�XULQH�WR�DPPRQLXP��
�
( [ SHULPHQWV�XVLQJ�WKH�QLWULILFDWLRQ�LQKLELWRU�GLF\ DQGLDPLGH� � ' &' � �LQ�ODUJH�LQWDFW�VRLO�FRUHV�KDYH�
EHHQ� VKRZQ� WR� UHGXFH� QLWUDWH� OHDFKLQJ� IURP� D� VLQJOH� XULQH� DSSOLFDWLRQ� E\ � EHWZHHQ� � � � DQG� � � � �
GHSHQGLQJ�RQ�WKH�VHDVRQ��VSULQJ�RU�DXWXPQ��RI�WUHDWPHQW�DSSOLFDWLRQ�� ' L�	 �&DPHURQ�� � � � E���' &' �
LV�DYDLODEOH�LQ�1 =�LQ�WKUHH�SURSULHWDU\ �SURGXFWV��( FR�1 �IURP�5DYHQVGRZQ�) HUWLOLVHU�&R�RSHUDWLYH��
1 �&DUH�IURP�%DOODQFH�$ JUL1 XWULHQWV�/ WG��DQG�7DXULQH�IURP�6XPPLW�4 XLQSKRV�/ WG��
�
,Q�D�UHYLHZ�RI�QLWULILFDWLRQ�DQG�XUHDVH�LQKLELWRUV��( GPHDGHV��� � � � � �FRQFOXGHV�WKH\ �DUH�D�SRWHQWLDOO\ �
XVHIXO�WRRO�WR�LQFUHDVH�WKH�HIILFLHQF\ �RI�WKH�1 �F\ FOH�ZLWKLQ�1 =�SDVWXUH��+RZHYHU��KH�KLJKOLJKWV�WKH�
OLPLWDWLRQV�RI�GUDZLQJ�FRQFOXVLRQV�RQ�SHUIRUPDQFH�IURP�VPDOO�VFDOH�WULDO�VWXGLHV�DQG�DGYRFDWHV�WKH�
QHHG�IRU�IXOO�VFDOH��ORQJ�WHUP�ILHOG�WULDOV�WR�DVVHVV�HIILFDF\ �RQ�IDUP�LQ�D�YDULHW\ �RI�FOLPDWLF�DQG�VRLO�
FRQGLWLRQV��6HYHUDO�ODUJHU�WULDOV�DUH�XQGHU�ZD\ ����
�
3KRVSKRURXV�ORVV�LV�GHWHUPLQHG�E\ �WKH�SDUHQW�PDWHULDO�RI�WKH�VRLOV��VRPH�DUH�QDWXUDOO\ �KLJK�LQ�3���
IDUP�IHUWLOL] HU�LQSXWV��LQFOXGLQJ�UH�XVHG�HIIOXHQW���DQG�VXSSOHPHQWDU\ �IHHG�LQSXWV��3�LV�W\ SLFDOO\ �ORVW�
IURP�ODQG�E\ �HURVLRQ�DWWDFKHG�WR�VHGLPHQW��5LSDULDQ�VWULSV�DQG�JUDVV�VZDUGV�DFURVV�VWHHSHU�VORSHV�
FDQ� EH� XVHG� WR� FDSWXUH� VHGLPHQW�� ( [ FOXVLRQ� RI� VWRFN� IURP� ZDWHUZD\ V� SUHYHQWV� EDQN� HURVLRQ� RI�
VWUHDPV�DQG�UHGXFHV�VRLO�HURVLRQ�DQG�WKHUHIRUH�3�ORVV����
�
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�
) LJXUH� � � VXPPDUL] HV� WKH� PDLQ� IDFWRUV� DIIHFWLQJ� 1 � DQG� 3� ORVVHV� IURP� IDUPV� LQ� 1 =�� DQG� JLYHV� D�
VXPPDU\ �RI�PDQDJHPHQW�VWUDWHJLHV�WKDW�FDQ�EH�HPSOR\ HG�WR�UHGXFH�WKRVH�ORVVHV��7KHVH�PDQDJHPHQW�
VWUDWHJLHV�DUH�IUHTXHQWO\ �UHIHUUHG�WR�DV�µ%HVW�0 DQDJHPHQW�3UDFWLFH¶��$ SSHQGL[ � � �LV�D�VXPPDU\ �RI�
%HVW� 0 DQDJHPHQW� 3UDFWLFHV� IRU� GDLU\ �� VKHHS� DQG� EHHI�� DQG� IRUHVWU\ � ODQG� XVHV� GHYHORSHG� IRU� WKH�
6KHUU\ �FDWFKPHQW��D�FDWFKPHQW�VLPLODU�WR�WKH�0 RWXSLSL��

�
�
) LJ��� ��' HWHUPLQDQWV�RI�1 �DQG�3�ORVVHV�DQG�PDQDJHPHQW�VWUDWHJLHV�WR�UHGXFH�ORVVHV��0 HQQHHU�HW�DO��
� � � � � �
�
�
�$ � UHFHQW� UHSRUW� IRU� ( QYLURQPHQW� : DLNDWR� �/ RQJKXUVW� 	 � 6PHDWRQ� � � � � � � RQ� LPSURYLQJ� QXWULHQW�
HIILFLHQF\ � LQ� WZR� SUHGRPLQDQWO\ � GDLU\ � FDWFKPHQWV� XVHG� WKH� ODWHVW� PRGHO� RI� 2 9 ( 56( ( 5Œ� DQG�
8 ' ' ( 5 �D�IDUP�SURILWDELOLW\ �PRGHO��WR�HVWLPDWH�WKH�UHGXFWLRQ�LQ�QLWURJHQ�ORVVHV�DFKLHYDEOH�IURP�D�
UDQJH� RI� PLWLJDWLRQ� PHDVXUHV�� 7KLV� WDEOH� LV� UHSURGXFHG� KHUH� DV� 7DEOH� � �� 7KH� LQIRUPDWLRQ� LV� QRW�
GLUHFWO\ �WUDQVIHUDEOH�WR�WKH�0 RWXSLSL�FDWFKPHQW�DV�VRLOV��FOLPDWH�DQG�WRSRJUDSK\ �ZLOO�EH�GLIIHUHQW��
+RZHYHU�LW�GRHV�JLYH�VRPH�LGHD�RI�KRZ�WKH�ODWHVW�YHUVLRQ�RI�2 9 ( 56( ( 5Œ�FRXOG�EH�XVHG�LQ�WKLV�
FDWFKPHQW�WR�GHYHORS�D�VLPLODU�WDEOH��
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�
7DEOH�� �3RWHQWLDO�RSWLRQV�IRU�UHGXFLQJ�1 �OHDFKLQJ�LQ�WKH�8 SSHU�: DLNDWR�&DWFKPHQW�
�

�
��
�
�
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�
� �� ( VWLP DWLQJ�1 LWURJHQ�DQG�3KRVSKRURXV�/ RVVHV�LQ�WKH�0 RWXSLSL�&DWFKP HQW��

�
� �� � 3DVWRUDO�ODQG�
�
1 XWULHQW�EXGJHWLQJ�KDG�EHHQ�LQLWLDWHG�LQ�WKH�FDWFKPHQW�ZLWKLQ�WKH�GDLU\ �VHFWRU�WKURXJK�WKH�&OHDQ�
6WUHDPV� $ FFRUG� XVLQJ� WKH� 2 9 ( 56( ( 5Œ� QXWULHQW� EXGJHWLQJ� PRGHO�� 7KLV� SURMHFW� XVHG� H[ LVWLQJ�
LQIRUPDWLRQ� DQG� GHYHORSHG� EXGJHWV� IRU� WKH� UHPDLQGHU� RI� WKH� SDVWRUDO� ODQG� ZLWKLQ� WKH� FDWFKPHQW�
XVLQJ�WKH�VDPH�PRGHO���
�
,Q� FRQVXOWDWLRQ� ZLWK� SDUWLFLSDWLQJ� SURSHUW\ � RZQHUV�� 6LPRQ� * DXO� KDV� LGHQWLILHG� VHYHUDO� QXWULHQW�
PDQDJHPHQW�EORFNV��IRU�HDFK�IDUP��W\ SLFDOO\ �� ±� �EORFNV��GHSHQGLQJ�RQ�WKH�VL] H�RI�WKH�IDUP��EDVHG�
RQ�SK\ VLFDO�ERXQGDULHV��VRLO�W\ SH�DQG�IDUP�PDQDJHPHQW�SUDFWLFHV��L�H��DUHDV�UHFHLYLQJ�HIIOXHQW��IURP�
WKH�GDLU\ �VKHG��DUHDV�UHFHLYLQJ�ZDVKZDWHU�IURP�) RQWHUUD¶V�7DNDND�' DLU\ �) DFWRU\ ��DQG�DUHDV�XVHG�IRU�
FURSSLQJ������
�
) RU� HDFK� RI� WKHVH� EORFNV�� FDOFXODWHG� 1 � DQG� 3� ORVVHV� KDYH� EHHQ� FRPSLOHG� DQG� PDSSHG� IURP�
5DYHQVGRZQ¶V�2 9 ( 56( ( 5Œ�YHUVLRQ� � �� �� �PRGHOOLQJ� IRU�WKH�SHULRG�$ XJXVW� � � � � ±-XO\ � � � � � �� ,Q�
UHVSRQVH�WR�FRPPHQWV�RQ�UHVXOWV�DW�WKH�IDUPHU�PHHWLQJ�RQ�� �$ XJXVW�LW�ZDV�QRWHG�WKDW�WKH�FDOFXODWHG�
ORVVHV�DUH�RQO\ �DV�JRRG�DV�WKH�LQSXW�GDWD�XVHG�E\ �5DYHQVGRZQ�IRU�HDFK�EORFN��,W�ZDV�DOVR�QRWHG�WKDW�
ZKHQ�QXWULHQW�EORFNV�KDYH�EHHQ�GUDZQ�RQWR�PDSV�WKH\ �H[ WHQG�WR�WKH�FORVHVW�IHQFH�OLQH�RU�SK\ VLFDO�
ERXQGDU\ �DQG�GR�QRW�PDWFK�WKH�DFWXDO�DSSOLFDWLRQ�DUHD�IRU�UH�XVHG�HIIOXHQW�RU�IHUWLOL] HU�LQSXWV��7KLV�
DOORZV� IRU� WKH� WUDQVIHU�RI� QXWULHQWV�E\ � JUD] LQJ�VWRFN� DV� GHSRVLWHG� XULQH� DQG� GXQJ�RYHU� WKH� HQWLUH�
EORFN��
�
6PDOOHU�EORFN�KROGHUV�JHQHUDOO\ �KDG�OHVV�GHWDLOHG�LQIRUPDWLRQ�DYDLODEOH��ZLWK�RQO\ �D� IHZ�NHHSLQJ�
UHFRUGV� RI� IHUWLOL] HU� DSSOLFDWLRQ� YROXPHV� RU� FDUU\ LQJ� RXW� VRLO� WHVWV�� 2 9 ( 56( ( 5Œ� YHUVLRQ� � �� �� �
�KWWS���ZZZ�FDQHVLV�FR�Q] �RYHUVHHUZHE�GRZQORDG�DVS[ �� KDV� EHHQ� XVHG� WR� PRGHO� ORVVHV� IRU� WKH�
VPDOOHU�EORFNV�IRU�WKH�VDPH�WLPH�SHULRG�XVLQJ�GHIDXOW�YDOXHV�SURYLGHG�LQ�WKH�PRGHO�DQG�DYDLODEOH�
UDLQIDOO�� VORSH� DQG� VRLO� GDWD� IRU� WKH� FDWFKPHQW�� 7KH� VPDOOHU� EORFNV� ZHUH� HDFK� WUHDWHG� DV� D� VLQJOH�
EORFN�EDVHG�RQ�WKH�SUHGRPLQDQW�ODQG�XVH�LQ�WKDW�EORFN���
�
� �� � 1 RQ�SDVWRUDO�ODQG�
�
7KH� / ,1 =� / DQG� &RYHU� ' DWDEDVH� �� � � � ±� � � � � � ZDV� XVHG� WR� LGHQWLI\ � DUHDV� RI� LQGLJHQRXV� IRUHVW��
H[ RWLF� SODQWDWLRQ� IRUHVW� DQG� JRUVH� DQG� EURRP� ZLWKLQ� WKH� FDWFKPHQW� DV� WKHVH� ODQG� XVHV� DUH� QRW�
PRGHOOHG�LQ�2 9 ( 56( ( 5Œ��' DWD�IURP�UHVHDUFK�FDUULHG�RXW�DURXQG�1 =�KDYH�EHHQ�XVHG�WR�HVWLPDWH�
ORVVHV� RI� 1 � DQG� 3� IURP� WKHVH� ODQG� XVHV� ZLWKLQ� WKH� 0 RWXSLSL� FDWFKPHQW�� $ Q� H[ SODQDWLRQ� RI� WKH�
PHWKRGRORJ\ �XVHG�WR�HVWLPDWH�ORVVHV�IURP�WKHVH�ODQG�XVHV�IROORZV��
�
� ,QGLJHQRXV�IRUHVW�
: LWKLQ�1 HZ�=HDODQG�QDWLYH�IRUHVWV��1 �LV�IL[ HG�E\ �QDWLYH�QLWURJHQ�IL[ LQJ�SODQWV�ZKLFK�LQFOXGH�WUHH�
WXWX��&RULDULD�DUERUHD��QDWLYH�EURRPV��EOXH�JUHHQ�DOJDH��VRPH�OLFKHQV��N ZKDL��6RSKRUD�VSHFLHV���
PDWDJRXUL� � ' LVFDULD� WRXPDWRX��� DQG� IUHH�OLYLQJ� PLFUR�RUJDQLVPV�� 1 LWURJHQ� LV� DOVR� LQWURGXFHG� E\ �
UDLQIDOO��ELUGOLIH�DQG�UHVLGHQW�IHUDO�DQLPDO�SRSXODWLRQV��7KH�DYHUDJH�DQQXDO�ORVV�IRU�DQ�XQGLVWXUEHG�
LQGLJHQRXV�IRUHVW�VRLO�LQ�1 HZ�=HDODQG�LV�UHSRUWHG�WR�EH�� �� �NJ�1 �KD��%DUWRQ�HW�DO��� � � � � ��
�
' 2 &� KDV� DGYLVHG� WKDW� WKH\ � GR� QRW� KDYH� DQ\ � KXWV� RU� WRLOHW� EORFNV� RQ� WKHLU� ODQG� ZLWKLQ� WKH�
FDWFKPHQW�7KHUH�DUH�IHUDO�SRSXODWLRQV�RI�JRDWV��GHHU��SLJV��SRVVXPV�DQG�PXVWHOLGV�EXW�QR�SRSXODWLRQ�
HVWLPDWHV�KDYH�EHHQ�FDUULHG�RXW��$ V�7%�ULVN�LV�ORZ��' 2 &�DUH�QRW�DFWLYHO\ �PDQDJLQJ�IHUDO�DQLPDOV���
�
�
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�
) RU�WKH�SXUSRVH�RI�WKLV�UHSRUW�DQ�DYHUDJH�ORVV�RI�� �NJ�1 �KD�\ U�DQG�� �� NJ�3�KD�\ U�IURP�QDWLYH�EXVK�
KDV�EHHQ�XVHG����
�
� ( [ RWLF�SODQWDWLRQ�IRUHVW�
,QWURGXFHG�QLWURJHQ�IL[ HUV�DUH�RIWHQ�VRZQ�ZLWK�SODQWDWLRQ�IRUHVWV�DQG�DUH�DFWLYHO\ �IL[ LQJ�1 �EHWZHHQ�
WKH� \ RXQJ� WUHHV� IRU� � � \ HDUV� XQWLO� WKH� FDQRS\ � FORVHV�� ,QWURGXFHG� QLWURJHQ�IL[ HUV� LQFOXGH� FORYHUV�
�7ULIROLXP� VSHFLHV��� WUHH� OXSLQ� �/ XSLQXV� DUERUHXV��� 6FRWFK� EURRP� �&\ WLVXV� VFRSDULXV��� DQG� JRUVH�
�8 OH[ �HXURSDHXV����
�
1 LWUDWH�OHDFKLQJ�IURP�D�QHZO\ �FRQYHUWHG�SDVWXUH�SLQH�SODQWDWLRQ�ZDV�PHDVXUHG�DW�� � �NJ�1 �KD�RYHU�
� � �PRQWKV��3DUILWW�HW�DO��� � � � � ��1 LWUDWH�OHDFKLQJ�ORVVHV�RI�EHWZHHQ�� �DQG�� �NJ�1 �KD�\ U�DUH�UHSRUWHG�WR�
RFFXU�LQ�XQGLVWXUEHG�H[ RWLF�IRUHVWV�JURZQ�LQ�1 HZ�=HDODQG��3DUILWW�HW�DO�� � � � ��0 DJHVDQ�HW�DO��� � � � � ����

�
7KH�JUHDWHVW�SRWHQWLDO�IRU�ORVV�IURP�IRUHVWU\ �V\ VWHPV�H[ LVWV�ZKHQ�SDVWXUH�LV�ILUVW�FRQYHUWHG�WR�IRUHVW��
DQG�WKHQ�VRPH�� � �\ HDUV�ODWHU�ZKHQ�WKH�IRUHVW�LV�KDUYHVWHG��$ W�IRUHVW�KDUYHVW��WKH�FOHDU�IHOOLQJ�RI�WUHHV�
DQG� VXEVHTXHQW� PLQHUDOL] DWLRQ� RI� KDUYHVW� UHVLGXHV� OHDGV� WR� D� EXLOG�XS� RI� VRLO� RUJDQLF� 1 � DQG� FDQ�
LQFUHDVH�QLWUDWH�OHDFKLQJ��+RZHYHU��WKH�DPRXQW�RI�1 �OHDFKHG�LV�XVXDOO\ �ORZ��DQG�KDV�EHHQ�HVWLPDWHG�
WR�EH�� � � �NJ�1 �KD�\ U�IRU�WKH�ILUVW�� �\ HDUV�DIWHU�FOHDU�FXWWLQJ�RI�SLQH�IRUHVW��' \ FN�HW�DO��� � � � ��3DUILWW�
HW� DO�� � � � � �� 6PLWK� HW� DO�� � � � � � �� 7KH� 3� ORVVHV� IURP� IRUHVWU\ � V\ VWHPV� UDQJH� IURP� � �� � � WR� � �� � � NJ�
3�KD�\ U��0 HQQHHU�HW�DO��� � � � � ��
��
7KH�EXON�RI�H[ RWLF�IRUHVW�LQ�WKH�0 RWXSLSL�FDWFKPHQW�LV�LQ�WKH�PLGGOH�RI�WKH�SURGXFWLRQ�F\ FOH�VR�DQ�
DYHUDJH�ORVV�RI�� �NJ�1 �KD�\ U�DQG�� �� �NJ�3�KD�\ U�KDV�EHHQ�DVVXPHG��
�
� * RUVH�DQG�EURRP �
1 LWURJHQ� OHDFKLQJ� PHDVXUHPHQWV� IURP� WZR� JRUVH� VWDQGV� RQ� SXPLFH� VRLOV� QHDU� 5RWRUXD� �RQH�
HVWDEOLVKHG�IRU�� � �\ HDUV��WKH�RWKHU�� � �\ HDUV��VKRZ�DQ�DYHUDJH�ORVV�RI�� � �� �NJ�1 �KD�RYHU�D�� � �PRQWK�
SHULRG�� RU� � � � NJ1 �KD�\ U� �0 DJHVRQ� 	 � : DQJ� � � � � � �� 7KH� OLWHUDWXUH� UHYLHZ� LQFOXGHG� LQ� WKH� UHSRUW�
TXRWHV�DQ�HDUOLHU�HVWLPDWH�RI�QLWURJHQ�ORVV�RI�� � �NJ�1 �KD�\ U�IURP�ZRUN�GRQH�LQ�1 =�E\ �' \ FN�HW�DO��LQ�
� � � � �RQ�D�� � � \ HDU�ROG�VWDQG�RI�JRUVH��

�
) RU�WKLV�UHSRUW�D�PLGUDQJH�YDOXH�IURP�WKHVH�WZR�VWXGLHV��� � �NJ1 �KD�\ U��KDV�EHHQ�XVHG�WR�HVWLPDWH�
SRWHQWLDO�ORVVHV�IURP�SDWFKHV�RI�JRUVH�DQG�EURRP�LQ�WKLV�FDWFKPHQW��3KRVSKRURXV�ORVVHV�KDYH�EHHQ�
DVVXPHG�WR�EH�WKH�VDPH�DV�WKRVH�IRU�IRUHVWU\ �DW�� �� �NJ3�KD�\ U��
�
� �� � &RQVHQWHG�GLVFKDUJHV�
�
' LVFKDUJHV�DXWKRULVHG�E\ �7' &�GLVFKDUJH�SHUPLWV�RU�SHUPLWWHG�DFWLYLW\ �UXOHV�ZLWKLQ�WKH�FDWFKPHQW�
WKDW�FRQWULEXWH�WR�WKH�QXWULHQW�ORDG�WR�WKH�FDWFKPHQW�DUH��

· � ) RQWHUUD�7DNDND�IDFWRU\ �GLVFKDUJH�RI�ZDVKZDWHU�DQG�ZKH\ �SHUPHDWH�WR�ODQG�ZLWKLQ�WKH�
FDWFKPHQW�

· � ' DLU\ �VKHG�HIIOXHQW�GLVFKDUJHV�WR�ODQG��
· � ' DLU\ �VKHG�HIIOXHQW�GLVFKDUJHV�GLUHFW�WR�ZDWHU��
· � ' RPHVWLF� VHZDJH� IURP� GZHOOLQJV�� KDOOV� DQG� EXVLQHVVHV� ZLWKLQ� WKH� FDWFKPHQW� QRW�

FRQQHFWHG�WR�D�VHZHU����
�
7KH�FRQWULEXWLRQ�RI�1 �DQG�3�IURP�WKH�LUULJDWLRQ�GLVFKDUJHV�RI�) RQWHUUD�IDFWRU\ �ZDVKZDWHU�DQG�GDLU\ �
VKHG�HIIOXHQW�KDV�EHHQ�LQFOXGHG�LQ�WKH�2 9 ( 56( ( 5Œ�EXGJHWV�IRU�HDFK�EORFN�ZKHUH�LW�WDNHV�SODFH����
�
( VWLPDWHV� RI� WKH� 1 � DQG�3� ORVW� IURP� WKH� RQH� GDLU\ � VKHG� HIIOXHQW� GLVFKDUJH� GLUHFW�WR� WKH� 0 RWXSLSL�
5LYHU�KDYH�EHHQ�EDVHG�RQ�FRZ�QXPEHUV�DV�WKH�FRQVHQW�GRHV�QRW�UHTXLUH�PRQLWRULQJ�RI�QLWURJHQ�RU��
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SKRVSKRURXV�LQ�WKH�HIIOXHQW�GLVFKDUJHG��RQ�DYHUDJH��� � � �FRZV�DUH�H[ SHFWHG�WR�SURGXFH�DURXQG�� � � � �
NJ1 �\ U�DQG�� � � �NJ3�\ U��7KH�SRQGV�DUH�GHVOXGJHG�DQQXDOO\ �DQG�WKH�VOXGJH�LV�DSSOLHG�WR�ODQG�RQ�WKH�
IDUP�� / RVVHV� IURP� WKH� GDLU\ � VKHG� HIIOXHQW� KDYH� EHHQ� UHGXFHG� E\ � � � � � WR� DOORZ� IRU� WKH� UH�XVH� RI�
QXWULHQWV�LQ�WKH�VOXGJH�RQ�ODQG��7KH�QHW�ORVV�RI�QXWULHQWV�IURP�WKLV�ULYHU�GLVFKDUJH�LV�H[ SHFWHG�WR�EH�
DURXQG�� � � � �NJ1 �\ U�DQG�� � � �NJ3�\ U����
�
3DUWV�RI�WKH�ORZHU�FDWFKPHQW�DUH�VHUYHG�E\ �WKH�7DNDND�VHZHUDJH�VFKHPH�ZKLFK�SXPSV�GRPHVWLF�
ZDVWHZDWHU� IURP� WKRVH� SURSHUWLHV� RXW� RI� WKH� FDWFKPHQW�� 7KH� UHPDLQLQJ� � � � SURSHUWLHV� ZLWKLQ� WKH�
FDWFKPHQW�QRW�FRQQHFWHG�WR�WKH�VHZHU�GLVFKDUJH�WKHLU�GRPHVWLF�ZDVWHZDWHU�WR�ODQG�DIWHU�WUHDWPHQW�RQ�
VLWH��7KH�EXON�RI�WKHVH�SURSHUWLHV�UHO\ �RQ�D�VHSWLF�WDQN�IROORZHG�E\ �D�VRDNDJH�ILHOG�DV�D�WUHDWPHQW�
V\ VWHP���
�
7' &�KROG�QR�VSHFLILF�LQIRUPDWLRQ�RQ�VHSWLF�WDQN�SHUIRUPDQFH�ZLWKLQ�WKH�0 RWXSLSL�&DWFKPHQW��-��
7UHPEDWK��7' &��SHUV��FRPP���VR�DQ�DVVHVVPHQW�RI�OLNHO\ �QXWULHQW�ORVVHV�KDV�EHHQ�PDGH�XVLQJ�GDWD�
IURP�HOVHZKHUH�LQ�1 =���
�
) LJXUHV�IURP�WKH�0 LQLVWU\ �IRU�WKH�( QYLURQPHQW�UHSRUW�UDZ�GRPHVWLF�VHZDJH�LQ�1 =�W\ SLFDOO\ �FRQWDLQV�
� � ±� � � J�P � �RI�WRWDO�QLWURJHQ� �71 ��DQG� � � ±� � �J�P � �WRWDO�SKRVSKRURXV� �73��ZKHUHDV�WKH�RYHUIORZ�
IURP� D� VHSWLF� WDQN� FRQWDLQV� � � ±� � � J�P � � RI� 71 � DQG� � � ±� � � J�P � � 73�� ( QYLURQPHQW� %D\ � RI� 3OHQW\ �
UHSRUW�WKDW�WKH\ �H[ SHFW�D�FRQYHQWLRQDO�VHSWLF�WDQN�DQG�VRDNDJH�ILHOG�LQ�WKHLU�UHJLRQ�WR�H[ HUW�D�QXWULHQW�
ORDG� RI� � � NJ� QLWURJHQ�SHUVRQ�\ HDU� DQG� � �� � � NJ� SKRVSKRURXV�SHUVRQ�\ HDU�� 6HSWLF� WDQNV� DQG� WKHLU�
GUDLQDJH� ILHOGV� DSSHDU� WR� EH� KLJKO\ � HIIHFWLYH� DW� WUDSSLQJ� SKRVSKRURXV� DQG� SUHYHQWLQJ� LW� UHDFKLQJ�
ZDWHUZD\ V����
�
$ VVXPLQJ�HDFK�VHSWLF�WDQN�LQ�WKH�FDWFKPHQW�VHUYHV�DQ�DYHUDJH�RI�IRXU�SHRSOH��DURXQG�� � � � �NJ1 �\ U�
DQG�� � �NJ3�\ U�LV�H[ SHFWHG�WR�EH�ORVW�IURP�VHSWLF�WDQNV�LQ�WKH�FDWFKPHQW���
�
� �� � 2 WKHU�GLVFKDUJHV��
�
) URP�WLPH�WR�WLPH�GLVFKDUJHV�OLNHO\ �WR�FRQWDLQ�1 �DQG�3�WKDW�DUH�QRW�FRQVHQWHG�ZLOO�RFFXU�� / LNHO\ �
VRXUFHV�ZLWKLQ�WKLV�FDWFKPHQW�LQFOXGH��

· � ) RQWHUUD�7DNDND�
· � 6HZHU�RYHUIORZV�IURP�VHZHUDJH�UHWLFXODWLRQ�
· � 6SLOODJHV�RI�PLON�RU�GDLU\ �VKHG�HIIOXHQW�IURP�GDLU\ �IDUPV�
· � 6LODJH�SLWV��

�
,PSURYHPHQWV� LQ� IDFWRU\ � PDQDJHPHQW� DQG� D� UHFHQW� FKDQJH� LQ� WKH� SURGXFW� PL[ � IROORZLQJ� WKH�
) RQWHUUD�IDFWRU\ �ILUH�LQ�� � � � �KDYH�UHGXFHG�QRQ�FRQVHQWHG�GLVFKDUJHV�WR�WKH�0 RWXSLSL�5LYHU�V\ VWHP��
1 R�SDUWLFXODU�VSLOO�HYHQWV�RU�DFFLGHQWDO�GLVFKDUJHV�IURP�WKH�' DLU\ �) DFWRU\ �DUH�UHFRUGHG�LQ�7' &�ILOHV�
IRU�WKH�� � � � �� � �SHULRG�WKDW�WKLV�UHSRUW�FRYHUV����
�
7' &¶V�VHZHUDJH�UHWLFXODWLRQ�KDV�H[ SHULHQFHG�RFFDVLRQDO�SLSH�UXSWXUHV�GXH�WR�WKH�SRRU�TXDOLW\ �DQG�
LQVWDOODWLRQ�RI�WKH�SLSHOLQH��6SLOOV�RI�XS�WR�� �P � �KDYH�RFFXUUHG��ZLWK�XS�WR�WHQ�HYHQWV�RFFXUULQJ�LQ�D�
EDG� \ HDU�� $ OORZLQJ� IRU� D� ZRUVW� FDVH� RI� WHQ� HYHQWV� RI� � � � � � OLWUHV� LQ� D� \ HDU�� WKLV� ZRXOG� KDYH�
FRQWULEXWHG�DURXQG�D�PD[ LPXP�RI�� �� �NJ�1 �\ U�DQG�D�PD[ LPXP�RI�� �� �NJ�3�\ U�LI�LW�DOO�UHDFKHG�WKH�
0 RWXSLSL�5LYHU����
�
7' &�LV�FDUU\ LQJ�RXW�D�PDMRU�XSJUDGH�RI�WKH�VHZHU�DQG�WKH�ORZHU�EULGJH�SXPSLQJ�VWDWLRQ�ZLWKLQ�WKH�
0 RWXSLSL�FDWFKPHQW�WKLV�\ HDU�DQG�WKLV�LV�H[ SHFWHG�WR�VLJQLILFDQWO\ �UHGXFH�WKH�IUHTXHQF\ �RI�VHZDJH�
RYHUIORZV�� 7KH� QHZ� SXPSLQJ� VWDWLRQ� QHDU� %XUQVLGH� ' ULYH� LV� WR� KDYH� � � � KUV� RI� VWRUDJH� DQG� DQ�
DXWRPDWHG�DODUP�V\ VWHP�ZLWK�UHVSRQVH�DFWLYDWHG�IURP�5LFKPRQG��. LP�$ UQROG��7' &��SHUV��FRPP����
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�

� � �

�

�
' DLU\ �VKHG�HIIOXHQW�FROOHFWLRQ�V\ VWHPV�LQFOXGLQJ�VXPSV�DQG�SRQGV�DUH�DOVR�SRWHQWLDO�DUHDV�RI�ULVN�RI�
QRQ�FRQVHQWHG�GLVFKDUJH�±�WKRVH�ORFDWHG�FORVH�WR�ZDWHUZD\ V�RU�LQ�DUHDV�OLNHO\ �WR�EH�IORRGHG�SUHVHQW�
WKH�JUHDWHVW�SRWHQWLDO�ULVN�IRU�DQ�DFFLGHQWDO�VSLOODJH��,Q�SDUWLFXODU��WKH�VHDOHG�EDVHV�RI�VWRUDJH�VXPSV�
DQG�SRQGV�DUH�YXOQHUDEOH�WR�GDPDJH�LQ�D�PDMRU�IORRG�HYHQW�RU�GXULQJ�GHVOXGJLQJ��
�
6LODJH�SLWV�DUH�DOVR�SRWHQWLDO�VRXUFHV�RI�QXWULHQWV��1 =�OLWHUDWXUH�LQGLFDWHV�WKDW�OHDFKDWH�YROXPHV�IURP�
VLODJH�SLWV�UDQJH�IURP�� � �WR�� � � �OLWUHV�WRQQH�' 0 ��VR��� ±� � �P � �RI�OHDFKDWH�ZRXOG�EH�SURGXFHG�IURP�D�
� � � �WRQQH�VLODJH�SLW��7KLV�ZRXOG�FRQWDLQ�� � ±� � � �NJ�1 ��RU�WKH�HTXLYDOHQW�QLWURJHQ�JHQHUDWHG�E\ �� ±� �
KD� RI� GDLU\ � IDUPLQJ�� DQG� � ±� � � NJ� 3�� 6HYHQ� VLODJH� SLWV� DUH� NQRZQ� WR� EH� FXUUHQWO\ � LQ� XVH� LQ� WKH�
FDWFKPHQW��%DVHG�RQ�� � � �WRQQHV�' 0 �SHU�SLW�SHU�\ HDU�DQG�XVLQJ�DYHUDJH�OHDFKDWH�SURGXFWLRQ�ILJXUHV��
ORVVHV�RI�� � � � �NJ�1 �DQG�� � �NJ�3�FDQ�EH�H[ SHFWHG��
�
%HVW�PDQDJHPHQW�SUDFWLFH�IRU�HQVLODJH�SURGXFWLRQ�IRFXVHV�RQ�VLWLQJ�SLWV�ZHOO�DZD\ �IURP�ZDWHU�RQ�
FRQFUHWH�SDGV��ZLWK�D�OHDFKDWH�FROOHFWLRQ�VXPS��$ V�SRLQWHG�RXW�E\ �IDUPHUV�DW�WKH�SURMHFW�PHHWLQJ�RQ�
� �$ XJXVW��DGGLWLRQDO�ZLOWLQJ�RI�JUDVV�ZLOO�DOVR�UHGXFH�OHDFKDWH�JHQHUDWLRQ���7KH�OHDFKDWH�FROOHFWHG�LV�
W\ SLFDOO\ � GLOXWHG� DQG� UH�XVHG� DV� D� IHUWLOL] HU� RQ� IDUP�� 9 LUWXDOO\ � DOO� OHDFKDWH� LV� JHQHUDWHG� IURP� WKH�
VWDFN�ZLWKLQ�� � �GD\ V�DIWHU�OD\ LQJ�GRZQ�WKH�VLODJH��0 DQDJHPHQW�RI�OHDFKDWH�LV�UHTXLUHG�GDLO\ �GXULQJ�
WKLV�SHULRG�WR�HQVXUH�D�UDLQIDOO�HYHQW�GRHV�QRW�OHDG�WR�SUREOHPV�ZLWK�OHDFKDWH�RYHUIORZLQJ�IURP�WKH�
FROOHFWLRQ�VXPS��&XUUHQWO\ �QR�VLODJH�SLWV�LQ�WKH�FDWFKPHQW�KDYH�OHDFKDWH�FROOHFWLRQ��
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� � �

�

�

� �� 1 LWURJHQ�DQG�3KRVSKRURXV�/ RVVHV�LQ�WKH�0 RWXSLSL�&DWFKP HQW�

�
,Q�WKH�0 RWXSLSL�FDWFKPHQW�DSSUR[ LPDWHO\ �� � � �RI�WKH�ODQG�LV�LQ�SDVWXUH��� � � �LQ�QDWLYH�YHJHWDWLRQ��
� � �JRUVH�DQG�EURRP��DQG�� � �H[ RWLF�IRUHVWU\ ��/ HVV�WKDQ�� � �RI�WKH�FDWFKPHQW�LV�XVHG�IRU�FURSSLQJ�RU�
KRUWLFXOWXUH�� 7KH� GDWD� JDWKHUHG� IRU� WKLV� SURMHFW� HVWLPDWH� WKH� SHUFHQWDJH� FRQWULEXWLRQ� RI� 1 � DQG� 3�
ORVVHV�IURP�DOO�NQRZQ�VRXUFHV�ZLWKLQ�WKH�0 RWXSLSL�FDWFKPHQW��3DVWRUDO�IDUPLQJ�FRQWULEXWHV�� � � �RI�
WKH�1 �DQG�� � � �RI�WKH�3�ORVV�IURP�WKH�FDWFKPHQW����
�

7KH�PDSV�SURGXFHG�LQ�) LJXUHV�� �DQG�� �VKRZ�WKH�LQWHQVLW\ �RI�1 �DQG�3�ORVVHV�IURP�ODQG�XVH�DFURVV�WKH�
FDWFKPHQW�EDVHG�RQ�WKH�ODQG�EORFNV�DQG�VRXUFHV�GHVFULEHG�DERYH��7DEOH�� �VXPPDUL] HV�WKH�HVWLPDWHG�
1 �DQG�3�ORVVHV�DFURVV�WKH�FDWFKPHQW�IRU�HDFK�RI�WKH�GLIIHUHQW�ODQG�XVHV�DQG�NQRZQ�GLVFKDUJHV�WR�
ODQG�RU�ZDWHU��7DEOH� � �VXPPDULVHV�WKH�UDQJH�DQG�DYHUDJH�ORVVHV�SUHGLFWHG�E\ �WKH�2 9 ( 56( ( 5Œ�
PRGHO�XVHG�IRU�DOO�SDVWRUDO�ODQG�XVHV�ZLWKLQ�WKH�FDWFKPHQW�DQG�WKH�HVWLPDWHV�GHULYHG�IURP�OLWHUDWXUH�
IRU�ODQG�XVHV�WKDW�FRXOG�QRW�EH�PRGHOOHG����

�

7DEOH�� �( VWLPDWHG�1 �DQG�3�ORVVHV�IRU�WKH�0 RWXSLSL�&DWFKPHQW�IURP�DOO�NQRZQ�LQSXWV��

�
�
/ DQG�8 VH��SRLQW�GLVFKDUJH�

$ UHD� LQ�
&DWFKP HQW�
�KD�� � � � RI�
FDWFKP HQW��

( VWLP DWHG��
1 LWURJHQ�
ORVV��
NJ1 �\ U��
� � � WRWDO�
ORVV��

( VWLP DWHG�
3KRVSKRURXV�
ORVV��
NJ3�\ U�
�� � �WRWDO�ORVV��

3DVWXUH� � � � � �� � � � � �� � � �� � � �� � � � � � � � � � �� � � � � �

* RUVH�	 �%URRP� � � �� � � � �� � � � � �� � � � � � �� � � � � �

6LODJH� SLWV� �� � # � � � � � WRQQHV�
' 0 �SLW�� ±� HVWLPDWH� RI� ORVV�
IURP� EDVH� RI� SLWV� LQ�
FDWFKPHQW�

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

1 DWLYH�9 HJHWDWLRQ� � � � � �� � � � � � � � � � �� � � � �� � � �� � �� � � �

6HSWLF� 7DQN� GLVFKDUJH� WR�
ODQG�

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

' DLU\ � 6KHG� GLVFKDUJH� WR�
0 RWXSLSL�5�

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

&URSSLQJ� � �� �� � � � � � � � � � � � � � � � �� � � � � �

( [ RWLF�IRUHVW� � � �� � � � � � � � �� � � � � � � �� � � � � �

6HZHU�RYHUIORZV� � � �� �� � � � � � � �� �� � � � � �

5 2 8 1 ' ( ' �72 7$ / �� � � � � �KD� � � �� � � �NJ1 �\ U� � � � � �NJ3�\ U�

�

�
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�

7DEOH�� ���$ YHUDJH�QXWULHQW�ORVV�E\ �XVH�NJ�KD�\ U��0 RWXSLSL�&DWFKPHQW�� � � � �� � �

�

$ YHUDJH� 1 XWULHQW� ORVV� LQ� 0 RWXSLSL� FDWFKPHQW�
� � � � �� � �E\ �ODQG�XVH�. J�KD�\ U�

/ DQG�XVH��

� 
 �IURP�OLWHUDWXUH��
1 LWURJHQ���UDQJH�� 3KRVSKRURXV��UDQJH��

3DVWRUDO���� ��' DLU\ ���

����� ��&DWWOH����

����� ��6KHHS�

* RUVH�DQG�%URRP
 �

( [ RWLF�IRUHVW
 �

1 DWLYH�IRUHVW
 �

� � �� ��� �� � ±� � � �
�
� � ������ � � ±� � � �

� � ������� � ±� � � �

� � �

� �

� �

� �� ��� � �� ±� �� � �
�
� �� ��� � �� ±� ��

� �� ��� � �� ±� �� � �

� �� �

� �� �

� �� �
�
�

&RPSDULVRQV�EHWZHHQ�WKH�GDWD�LQ�7DEOH�� �DQG�GDWD�IURP�HOVHZKHUH�LQ�1 =�LQ�7DEOH�� �FDQ�EH�GUDZQ�
EXW�DUH�RI�OLPLWHG�XVH�DV�DFWXDO�ORVVHV�YDU\ �FRQVLGHUDEO\ �DURXQG�WKH�FRXQWU\ �GHSHQGLQJ�RQ�VRLO�W\ SH�
DQG�FOLPDWH�DQG�GR�QRW�VROHO\ �UHIOHFW�IDUP�PDQDJHPHQW�SUDFWLFH��0 RWXSLSL�FDWFKPHQW��1 �DQG�3�ORVV�
IRU�SDVWRUDO�ODQG�IDOO�ZLWKLQ�WKH�UDQJHV�TXRWHG�LQ�UHFHQW�OLWHUDWXUH�IRU�1 HZ�=HDODQG�RYHUDOO��: KLOH�
QLWURJHQ�ORVV�LV�EHORZ�WKH�QDWLRQDO�DYHUDJH�IRU�GDLU\ �DQG�VKHHS��SKRVSKRURXV�ORVVHV�DUH�KLJKHU�WKDQ�
DYHUDJH�LQ�D�IHZ�ORFDWLRQV��7KHVH�KLJKHU�ORVVHV�RI�3�DUH�DVVRFLDWHG�ZLWK�ODQG�WKDW�KDV���

· � UHFHLYHG�ZKH\ �DQG�ZKH\ �SHUPHDWH�IURP�WKH�) RQWHUUD�GDLU\ �IDFWRU\ �LQ�WKH�SDVW�

· � QDWXUDOO\ �KLJK�3�OHYHOV�EHFDXVH�RI�WKH�SDUHQW�PDWHULDO�IURP�ZKLFK�WKH�VRLOV�DUH�IRUPHG��
>6RLO�LQIRUPDWLRQ�LQ�WKH�XSSHU�FDWFKPHQW�LV�OLPLWHG�ZLWK�RQO\ �D�IHZ�VRLO�WHVWV�DYDLODEOH�VR�
VRPH�KLJK�3�VRLOV�PD\ �QRW�KDYH�EHHQ�FDSWXUHG�LQ�) LJXUH�� @�

��

7KH�YHUVLRQ�RI�2 9 ( 56( ( 5Œ�� �� �� �� �XVHG�LQ�WKLV�SURMHFW�GRHV�QRW�WDNH�LQWR�DFFRXQW�WKH�EHQHILWV�RI�
VWRFN� H[ FOXVLRQ� IHQFLQJ� DURXQG� ZDWHUZD\ V� RU� WKH� XVH� RI� QLWULILFDWLRQ� LQKLELWRUV�� ) LJXUH� � � VKRZV�
PDQDJHPHQW� SUDFWLFHV� DOUHDG\ � LQ� SODFH� WR� UHGXFH� QXWULHQW� ORVVHV� �IRU� SDUWLFLSDWLQJ� IDUPHUV�
RQO\ ��7KLV�LQFOXGHV�XVH�RI�D�QLWULILFDWLRQ�LQKLELWRU��( FR�1 ��DQG�H[ FOXVLRQ�IHQFLQJ�DORQJ�ZDWHUZD\ V���
/ RVVHV�IURP�WKH�SURSHUWLHV�WKDW�KDYH�LPSOHPHQWHG�WKHVH�PDQDJHPHQW�VWUDWHJLHV�DUH�H[ SHFWHG�WR�EH�
ORZHU�WKDQ�SUHGLFWHG�E\ �WKH�PRGHO���

7KH�PRVW�UHFHQW�XSGDWHG�YHUVLRQ�RI�2 9 ( 56( ( 5Œ�UHOHDVHG�LQ�0 DUFK�� � � � �GRHV�WDNH�LQWR�DFFRXQW�
ERWK� RI� WKHVH� IDFWRUV� DORQJ� ZLWK� FRQVWUXFWHG� RU� QDWXUDO� ZHWODQGV�� ,W� ZRXOG� EH� XVHIXO� WR� XVH� WKLV�
XSGDWHG� YHUVLRQ� RI� WKH� PRGHO� WR� UXQ� VRPH� VFHQDULRV� IRU� LQGLYLGXDO� SURSHUWLHV�� VLPLODU� WR� WKRVH�
FDUULHG�RXW�E\ �/ RQJKXUVW�DQG�6PHDWRQ��� � � � � �WR�SUHGLFW��

· � WKH�UHGXFWLRQ�LQ�1 �DQG�3�ORVVHV�IURP�PDQDJHPHQW�VWUDWHJLHV�LQ�SODFH�QRZ��

· � UHGXFHG�ORVVHV�IRU�WKH�UHFRPPHQGHG�DGGLWLRQDO�PDQDJHPHQW�VWUDWHJLHV�RQ�D� IDUP�E\ � IDUP�
EDVLV��

�
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· � �
�
) LJ�� � � � 0 DVV� RI� QLWURJHQ� SHU� KHFWDUH� ORVW� IURP� ODQG� LQ� VRLO� GUDLQDJH� RU� VXUIDFH� UXQ�RII� IRU� WKH�
0 RWXSLSL�&DWFKPHQW��$ XJXVW�� � � � ±-XO\ �� � � � ������
�
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�
�
) LJ�� � � �0 DVV�RI�SKRVSKRURXV�SHU�KHFWDUH�ORVW�IURP�ODQG�LQ�VRLO�GUDLQDJH�RU�VXUIDFH�UXQ�RII�IRU�WKH�
0 RWXSLSL�&DWFKPHQW��$ XJXVW�� � � � ±-XO\ �� � � � ������
�
�
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�
� �� + \ GURORJLFDO�&RQQHFWLYLW\ �

�
1 XWULHQW�EXGJHWV�VXFK�DV�2 9 ( 56( ( 5Œ�XVH�DQ�DFFRXQWLQJ�SURFHGXUH�WR�FDOFXODWH�WKH�DPRXQWV�RI�1 �
DQG� 3� OHDFKHG� IURP� WKH� EDVH� RI� WKH� VRLO� SURILOH� LQ� HDFK� IDUPLQJ� EORFN�� 7KH� OLQN� EHWZHHQ� WKHVH�
QXWULHQW�ORDGV�DQG�ZDWHU�TXDOLW\ �RI�WKH�VWUHDPV�LV�WKH�K\ GURORJ\ �RI�JURXQGZDWHUV�DQG�VXUIDFH�ZDWHU�
IORZV� �LQFOXGLQJ� IDUP� GUDLQDJH��� � 7KHVH� IORZV� JRYHUQ� ZKDW� SURSRUWLRQ� RI� QXWULHQWV� UHDFKHV� WKH�
VWUHDPV�DQG�KRZ�TXLFNO\ �WKLV�RFFXUV��
�
,Q�WKH�0 RWXSLSL�FDWFKPHQW��WKHUH�DUH�WZR�PDLQ�JURXQGZDWHU�V\ VWHPV��WKH�DOOXYLDO�DTXLIHU�LQ�WKH�ZHVW��
FRQQHFWHG�WR� WKH� 0 RWXSLSL� 5LYHU� DQG� IHG� YLD� ULYHU� JUDYHOV� IURP� WKH� 7DNDND� 5LYHU�� DQG� WKH� NDUVW�
OLPHVWRQH�H[ WHQGLQJ�HDVW�RI�WKH�0 RWXSLSL�WR�WKH�3LNLNLUXQD�5DQJH��1 RWH�WKDW�WKH�ERXQGDULHV�RI�WKH�
0 RWXSLSL� OLPHVWRQH� DTXLIHU� DUH� XQNQRZQ� DQG� SUREDEO\ � DUH� QRW� WKH� VDPH� DV� WKRVH� RI� WKH� VXUIDFH�
ZDWHU�FDWFKPHQW��WKHUHIRUH�NDUVW�VSULQJV�GLVFKDUJLQJ�LQWR�WKH�0 RWXSLSL�PD\ �EH�IHG�IURP�EH\ RQG�WKH�
0 RWXSLSL�FDWFKPHQW��
�
7KH�DOOXYLDO�JUDYHOV��DQ�ROG�IORRG�GHSRVLW�RI�WKH�7DNDND�5LYHU��UDQJH�IURP�RQO\ �� ±� �P�WR�PRUH�WKDQ�
� � � P� GHHS� �6WHYHQV� 	 � -DPHV� � � � � � �� * UDYHOV� DUH� VKDOORZ� RYHU� LPSHUPHDEOH� 7DUDNRKH� PXGVWRQH�
�SDSD�URFN��HVSHFLDOO\ �VRXWK�RI�WKH�ULYHU��7KRPD�� � � � � �DQG�WKLV�ZLOO�VKRUW�FLUFXLW�JURXQGZDWHU�IORZV�
LQWR�WKH�ULYHU�ZKHQ�WKH�VRLO�LV�VDWXUDWHG�WR�PRUH�WKDQ�ILHOG�FDSDFLW\ ��* URXQGZDWHU�IORZ�ZLWKLQ�WKHVH�
JUDYHOV�LV�H[ SHFWHG�WR�EH�SDUDOOHO�WR�DQG�LQWR�WKH�ULYHU��D�SRUWLRQ�RI�WKH�DOOXYLDO�JURXQGZDWHU�ZLOO�
VHHS� GLUHFWO\ � LQWR� WKH� HVWXDU\ � UDWKHU� WKDQ� LQWR� WKH� 0 RWXSLSL� 5LYHU�� 6SULQJV� LQ� WKH� JUDYHOV� QHDUHU�
7DNDND� DUH� UHFKDUJHG� IURP� WKH� 7DNDND� 5LYHU� DQG� IURP� UDLQIDOO� RQ� ODQG� XSJUDGLHQW�� 7\ SLFDO�
JURXQGZDWHU� VHHSDJH� YHORFLWLHV� LQ� DOOXYLDO� DTXLIHUV� OLNH� WKLV� ZRXOG� EH� � ±� � P�GD\ �� ZKLOH� LQ� NDUVW�
FDYHV�WKH\ �FRXOG�EH�PXFK�IDVWHU��
�
7KH�OLPHVWRQH�0 RWXSLSL�DTXLIHU�GLVFKDUJHV�GXULQJ�ZHWWHU�SHULRGV�YLD�VSULQJV�GUDLQLQJ�WR�WKH�DOOXYLDO�
JUDYHOV�DQG�WKH�0 RWXSLSL�5LYHU�� * LYHQ�WKDW�ZDWHU�OHYHO�UHFRUGV� IURP�WKH�&VHUQH\ �OLPHVWRQH�ERUH�
�* : � � � � �QHDU�%XWFKHUV�&RUQHU�� IOXFWXDWH�E\ �DOPRVW� � � �PHWUHV�DQG�ULVH�WR�ZLWKLQ� � �PHWUH�RI�WKH�
JURXQG�LQ�WKH�SHULRG�� � � � ±� � � � ��) LJ��� � ��LW�LV�SRVVLEOH�WKDW�IORZ�UHYHUVHV�IURP�WKH�JUDYHOV�LQWR�WKH�
OLPHVWRQH�DV�NDUVW�ZDWHU�OHYHOV�IDOO��,W�LV�DOVR�SRVVLEOH�WKDW�D�SRUWLRQ�RI�WKH�IORZ�IURP�WKH�OLPHVWRQH�
DTXLIHU�IORZV�WRZDUGV�&OLIWRQ��SHUKDSV�RQO\ �GXULQJ�SHULRGV�RI�KLJKHU�ZDWHU�OHYHOV�LQ�WKH�DTXLIHU��
�
0 XHOOHU��� � � � � �GHVFULEHV�WKH�0 RWXSLSL�OLPHVWRQH�DTXLIHU�DV�K\ GURORJLFDOO\ �VHSDUDWH�IURP�WKH�EDQG�
RI�OLPHVWRQH�UXQQLQJ�IURP�( DVW�7DNDND�WR�&OLIWRQ�DQG�RXW�WR�VHD�DW�7DUDNRKH��2 I�UHOHYDQFH�WR�WKLV�
UHSRUW�LV�WKDW�VLQNKROHV�±�LQFOXGLQJ�WKRVH�ZLWKLQ�WKH�IDUPHG�SDUW�RI�WKH�FDWFKPHQW�±�DUH�DPRQJ�WKH�
VRXUFHV�RI�UHFKDUJH�WR�WKH�OLPHVWRQH��FDSWXULQJ�UXQRII�IURP�' U\ �5LYHU�DQG�RYHUODQG�IORZ�GXULQJ�UDLQ��
7KH� ' U\ � 5LYHU� RQO\ � IORZV� � � ±� � � WLPHV� SHU� \ HDU� DV� LW� ORVHV� LWV� IORZ� LQWR� ERWK� WKH� : DLNRURSXSX�
$ TXLIHU�DQG�WKH�0 RWXSLSL�OLPHVWRQH�DTXLIHU��0 XHOOHU�� � � � � ��
�
�
�
�
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�) LJ��� ��7' &�JURXQGZDWHU�OHYHOV�� � � � ±� � � � �LQ�WKH�&VHUQH\ �ERUH�: : ' � � � � ��PP�DERYH�PHDQ�VHD�
OHYHO��JURXQG�OHYHO� � � �� � �P��
�
�
7R�KHOS�YLVXDOL] H�WKH�SRVVLEOH�FRQWULEXWLRQ�RI�JURXQGZDWHU�IORZV�WR�ZDWHU�TXDOLW\ �RI�WKH�0 RWXSLSL�
5LYHU��7DEOH�� �SUHVHQWV�D�µFRQFHSWXDO�ZDWHU�EDODQFH¶�IRU�UDLQIDOO�LQ�WKH�0 RWXSLSL�FDWFKPHQW��%DVHG�
RQ� WKH� DVVXPHG� DUHDV� RI� PXGVWRQH�� OLPHVWRQH� DQG� JUDYHOV� VKRZQ� LQ� 7DEOH� � �� VRPH� � � � � RI�
FDWFKPHQW�UDLQIDOO�LV�OLNHO\ �WR�EH�UHFKDUJLQJ�WKH�0 RWXSLSL�OLPHVWRQH�DTXLIHU�DQG�� � �DGGLQJ�WR�WKH�
JURXQGZDWHU�IORZ�LQ�WKH�JUDYHOV�VRXUFHG�IURP�WKH�7DNDND�5LYHU���
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�
7DEOH� � � � &RQFHSWXDO� ZDWHU� EDODQFH� IRU� UDLQIDOO� UHFKDUJH� LQ� WKH� 0 RWXSLSL� FDWFKPHQW� �DVWHULVNHG�
YDOXHV�DUH�HVWLPDWHV�RQO\ ��
�

0 RWXSLSL�
7RSRJUDSKLFDO�
&DWFKPHQW�$ UHD�

� � � � �KD� � �

$ QQXDO�5DLQIDOO��D�� � � � � �PP� 0 HDQ�0 RWXSLSL�5LYHU�
GLVFKDUJH�

� �� �P � �VHF�

$ QQXDO�( YDSRUDWLRQ
 �
�E��

� � � �PP�
�� � � � �

0 HDQ�DQQXDO�ULYHU�GLVFKDUJH�
�F���

� � � �PP�
�� � � � �

( IIHFWLYH�UDLQIDOO��E±D�� � � � � �PP� � �

5DLQIDOO�ORVVHV�WR�
JURXQGZDWHU��D±E±F��

� � � �PP�
�� � � � �

� � � �PXGVWRQH
 ��GLVFKDUJHV�
WR�ULYHU���

3DUW�RI�� � � �
PP�DERYH�

� � � � � �OLPHVWRQH
 �� � � � �RI�
ORVVHV�WR�JURXQGZDWHU��

� � � �PP�
�� � � � �

� � � � � �DOOXYLDO�JUDYHOV
 �� � � � �
RI�ORVVHV�WR�JURXQGZDWHU��

� � � �PP��� � � �

�
�
7' &��6WHYHQV�	 �-DPHV�� � � � � �QRWH�WKDW�QLWUDWH�QLWURJHQ�OHYHOV�IURP�D�OLPHVWRQH�ERUH�QHDU�7DNDND�
+RVSLWDO� �: : ' � � � � � � ZLWKLQ� WKH� 0 RWXSLSL� OLPHVWRQH� DTXLIHU� EXW� MXVW� RXWVLGH� WKH� WRSRJUDSKLFDO�
ERXQGDU\ �RI�WKH�0 RWXSLSL�FDWFKPHQW�KDYH�KDG�D�FRQVLVWHQW�PHGLDQ�YDOXH�RI� � �� �J�P � �VLQFH�� � � � ��
&RPSDUH�WKLV�ZLWK�WKH�$ 1 =( &&�WULJJHU�YDOXH�IRU�HXWURSKLFDWLRQ�RI�VXUIDFH�ZDWHUV�DW�� �� � �J�P � �DQG�
WKH�GULQNLQJ�ZDWHU�OLPLW�RI� � � �� �J�P � ��1 LWUDWH�QLWURJHQ�PHDVXUHG�LQ�OLPHVWRQH�ZHOOV�IXUWKHU�XS�WKH�
7DNDND�9 DOOH\ �LV�IDU�ORZHU�WKDQ�� �� �J�P � ��* OHQQ�6WHYHQV��SHUV�FRPP���VXJJHVWLQJ�WKDW�WKH�0 RWXSLSL�
µEDFNJURXQG¶� OLPHVWRQH� ZDWHU� TXDOLW\ � LV� LPSDFWHG� E\ � ODQG�XVH� SUDFWLFHV�� $ OVR�� E\ � FRPSDULVRQ��
QLWUDWH�QLWURJHQ�LQ�WKH�JUDYHO�DTXLIHU�QH[ W�WR�WKH�0 RWXSLSL�5LYHU�LV�OHVV�WKDQ� � �� � J�P � �DQG�LQ�WKH�
7DNDND�5LYHU�W\ SLFDOO\ �OHVV�WKDQ�� �� �J�P � ��6WHYHQV�	 �-DPHV�� � � � � ��
�
,I� ZH� DVVXPH� WKH� VDPH� YROXPH� RI� DQQXDO� UHFKDUJH� HQWHULQJ� WKH� 0 RWXSLSL� OLPHVWRQH� EHQHDWK� WKH�
FDWFKPHQW�DOVR�GLVFKDUJHV�DQQXDOO\ ��DQG�WKDW�LW�KDV�WKH�µEDFNJURXQG¶�FRQFHQWUDWLRQ�RI�� �� �J�P � ��WKHQ�
VRPH�� � �� � � �NJ1 �\ U�LV�FRQWULEXWHG�IURP�NDUVW�VSULQJV��DERXW�� � � �RI�WKH�QLWURJHQ�ORVVHV�FDOFXODWHG�
IURP�SDVWRUDO�IDUPLQJ��,Q�RWKHU�ZRUGV�LW�LV�SRVVLEOH�WKDW�DERXW�� � � �RI�WKH�QXWULHQWV�ORVW�IURP�IDUPV�
HQWHU�WKH�OLPHVWRQH�DTXLIHU�WR�EH�GLVFKDUJHG�DW�VRPH�ODWHU�WLPH���
�
,Q� VXPPDU\ �� WKH� FRQQHFWLYLW\ � RI� WKH� 0 RWXSLSL�ODQG� XVHV� WR�WKH� 0 RWXSLSL� 5LYHU� DQG�WULEXWDULHV� LV�
JRYHUQHG� E\ � WKH� WZR� XQGHUO\ LQJ� DTXLIHU� V\ VWHPV� ±� WKH� 7DNDND� 5LYHU� JUDYHOV� DQG� WKH� 0 RWXSLSL�
OLPHVWRQH�±�DQG�E\ �WKH�WRSRJUDSK\ �DQG�SHUPHDELOLW\ �RI�WKH�VRLOV��7KH�QLWUDWH�FRQWHQW�RI�WKH�0 RWXSLSL�
OLPHVWRQH� DQG� WR� D� OHVVHU� H[ WHQW� WKH� DOOXYLDO� JUDYHOV� VXJJHVWV� WKH� EDFNJURXQG� ZDWHU� TXDOLW\ � RI�
VSULQJV�DQG�JURXQGZDWHU�UHFKDUJLQJ�WKH�0 RWXSLSL�5LYHU�LV�LPSDFWHG�E\ �ODQG�XVH�LQ�WKH�FDWFKPHQW��
7KHUHIRUH��EHVW�PDQDJHPHQW�SUDFWLFHV�VKRXOG�FRQVLGHU�LPSDFWV�RI�ODQG�XVHV�DQG�GLVFKDUJHV�QRW�RQO\ �
RQ�WKH�ULYHUV�DQG�VWUHDPV�GLUHFWO\ �EXW�DOVR�RQ�WKH�JURXQGZDWHU�XQGHUO\ LQJ�WKH�0 RWXSLSL�FDWFKPHQW��
DV�WKDW�JURXQGZDWHU�LV�OLNHO\ �WR�HQG�XS�LQ�WKH�0 RWXSLSL�5LYHU�RU�HVWXDU\ ��
�������

���
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� �� / DQG�0 DQDJHP HQW�3UDFWLFHV�DQG�5 HFRP P HQGDWLRQV�IRU�WKH�) XWXUH�

�
� �� � 1 XWULHQW�ORVV�WDUJHWV�
�
1 R�ZDWHU�TXDOLW\ �JRDOV�RU�WDUJHWV�DUH�VHW�GRZQ�LQ�WKH�7DVPDQ�5HVRXUFH�0 DQDJHPHQW�3ODQ��750 3��
IRU�WKH�0 RWXSLSL�5LYHU�V\ VWHP�RU�DTXLIHUV�LQ�WKH�FDWFKPHQW��7KH�0 RWXSLSL�( VWXDU\ �LV�LGHQWLILHG�LQ�
6FKHGXOH�� � �� ) �RI�WKH�750 3�DV�DQ�$ UHD�RI�1 DWLRQDO�,PSRUWDQFH�IRU�QDWXUDO�HFRV\ VWHP�YDOXHV���
�
7KH� 5HVRXUFH� 0 DQDJHPHQW� $ FW� VHWV� D� PLQLPXP� VWDQGDUG� IRU� ZDWHU� TXDOLW\ � LQ� VHFWLRQ� � � � � WKDW�
UHVWULFWV�WKH�JUDQW�RI�D�GLVFKDUJH�SHUPLW�WR�ZDWHU�RU�ODQG�RU�D�FRDVWDO�SHUPLW�LI�DQ\ �RI�WKH�IROORZLQJ�
HIIHFWV�DUH�OLNHO\ �WR�RFFXU�LQ�WKH�UHFHLYLQJ�ZDWHUV�DIWHU�UHDVRQDEOH�PL[ LQJ��

· � �7KH� SURGXFWLRQ� RI� DQ\ � FRQVSLFXRXV� RLO� RU� JUHDVH� ILOPV�� VFXPV� RU� IRDPV�� RU� IORDWDEOH� RU�
VXVSHQGHG�PDWHULDOV�

· � �$ Q\ �FRQVSLFXRXV�FKDQJH�LQ�WKH�FRORXU�RU�YLVXDO�FODULW\ �
· � �$ Q\ �HPLVVLRQ�RI�REMHFWLRQDEOH�RGRXU�
· � �7KH�UHQGHULQJ�RI�IUHVK�ZDWHU�XQVXLWDEOH�IRU�FRQVXPSWLRQ�E\ �IDUP�DQLPDOV�
· � �$ Q\ �VLJQLILFDQW�DGYHUVH�HIIHFWV�RQ�DTXDWLF�OLIH��

�
6WDWH�RI�WKH�( QYLURQPHQW�PRQLWRULQJ�LQ�WKH�FDWFKPHQW�IRU�WKH�� � � � �� � �VHDVRQ�E\ �7DVPDQ�' LVWULFW�
&RXQFLO� VKRZV� WKDW� 1 � DQG� 3� ORVVHV� DFURVV� WKH� FDWFKPHQW� DUH� FRQWULEXWLQJ� WR� HOHYDWHG� 1 � DQG� 3�
FRQFHQWUDWLRQV� LQ� ERWK� VXUIDFH� ZDWHU� DQG� JURXQGZDWHU�� 7KH� GDWD� FROOHFWHG� VXJJHVW� VRPH� RI� WKH�
PLQLPXP� VWDQGDUGV� LQ� VHFWLRQ� � � � � RI� WKH� 50 $ � DUH� XQGHU� WKUHDW�� KRZHYHU�� WKLV� KLQJHV� RQ� WKH�
LQWHUSUHWDWLRQ�RI�WKH�ZRUGV�µXQVXLWDEOH¶��µVLJQLILFDQW¶��DQG�µFRQVSLFXRXV¶�LQ�WKLV�FRQWH[ W����
�
,Q�WKH�ILQDO�VHFWLRQ�RI�KLV�-XO\ � � � � � �GUDIW�UHSRUW��7UHYRU�-DPHV�VXJJHVWV�VRPH�PDQDJHPHQW�JRDOV�
DQG� VSHFLILF� WDUJHWV� IRU�ZDWHU� TXDOLW\ � DQG� DTXDWLF� HFRORJ\ � LQ� WKH� 0 RWXSLSL�FDWFKPHQW�� 7KH� ZDWHU�
TXDOLW\ �JRDOV�UHOHYDQW�WR�QXWULHQW�PDQDJHPHQW�LQ�WKH�FDWFKPHQW�LQFOXGH�PDLQWDLQLQJ�ZDWHU�TXDOLW\ �LQ�
WKH�0 RWXSLSL�5LYHU�VR�WKDW�LW�LV��

· � DFFHSWDEOH�IRU�VZLPPLQJ���
· � DFFHSWDEOH�IRU�ILVKLQJ��H�J���HHO�DQG�ZKLWHEDLW��
· � DFFHSWDEOH�IRU�ILVK�VSDZQLQJ�
· � DEOH�WR�VXSSRUW�DQG�VXVWDLQ�DQ�DTXDWLF�HFRV\ VWHP���

�
7KH� 7KLUG� 6FKHGXOH� RI� WKH� 5HVRXUFH� 0 DQDJHPHQW� $ FW� VHWV� RXW� JXLGHOLQHV� IRU� WKH� W\ SH� RI� ZDWHU�
TXDOLW\ �WDUJHWV�UHTXLUHG�WR�DFKLHYH�WKHVH�JRDOV��7UHYRU�-DPHV�KDV�GUDZQ�RQ�WKLV�WR�GHYHORS�D�VHW�RI�
WDUJHW�YDOXHV�IRU�WKH�0 RWXSLSL�5LYHU�LQ�7DEOH�� �RI�KLV�UHSRUW��7KH�GLIILFXOW\ �UHPDLQV�WKDW�LW�LV�KDUG�WR�
FDOFXODWH�KRZ�PXFK�FXUUHQW�1 �DQG�3�ORVVHV�QHHG�WR�EH�UHGXFHG�WR�DFKLHYH�WKH�WDUJHWV�SURSRVHG�EDVHG�
RQ�WKH�LQIRUPDWLRQ�DYDLODEOH�IRU�WKLV�FDWFKPHQW����
�
5REHUWVRQ�DQG�6WHYHQV� �� � � � � �LQ�D�SDUWQHU�SURMHFW�RQ�WKH�0 RWXSLSL� ( VWXDU\ �UHFRPPHQG�UHGXFLQJ�
QLWURJHQ� LQSXW� WR� WKH� HVWXDU\ � WR� D� WRWDO� GDLO\ � PD[ LPXP� ORDG� RI� � � � NJ1 �GD\ � � � � � � � � � NJ1 �\ U�� WR�
SUHYHQW�WKH�EURZQ�SK\ WRSODQNWRQ�EORRP�ZKLFK�RFFXUV�LQ�WKH�VDOW�ZDWHU�ZHGJH�LQ�WKH�XSSHU�HVWXDU\ �
DW�SUHVHQW��7KH�HVWLPDWHG�QLWURJHQ�ORVV�IRU�WKH�FDWFKPHQW�HVWLPDWHG�E\ �WKLV�VWXG\ �IRU�� � � � �� � �LV�� � �
� � � �NJ1 �\ U�SRWHQWLDOO\ �HQWHULQJ�WKH�ZHVWHUQ�DUP��RQO\ ��RI�WKH�HVWXDU\ ��%DVHG�RQ�WKLV�K\ GURORJLFDO�
DVVHVVPHQW��ZH�HVWLPDWH�WKDW�VRPH�� � � �WKLV�1 �DQG�3�ZLOO�HQWHU�WKH�VXUIDFH�ZDWHU�RI�WKH�FDWFKPHQW�
�0 RWXSLSL�ULYHU�� / DE\ ULQWK�/ DQH�GUDLQ��%XUQVLGH�GUDLQ�SOXV�RWKHU�VPDOO�GUDLQV�GUDLQLQJ�GLUHFWO\ �WR�
WKH�HVWXDU\ ����,Q�DGGLWLRQ��VRPH�RI�WKH�1 �DQG�3�ORVW�WR�JURXQGZDWHU�ZLOO�HQWHU�WKH�HVWXDU\ �DV�VHHSDJH�
LQWR�HVWXDU\ �PDUJLQV���
�
,I�DOO�WKH�� � �� � � �NJ1 �\ U�GLG�ILQG�LWV�ZD\ �LQWR�WKH�HVWXDU\ ��WKHQ�WKH�SURSRVHG�WDUJHW�RI�� � �� � � �NJ1 �\ U�
QHHGHG�WR�OLPLW�SK\ WRSODQNWRQ�EORRPV�ZRXOG�EH�H[ FHHGHG�DW�E\ �DSSUR[ LPDWHO\ �WKUHH�WLPHV����
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� �� � 3RVVLEOH�ODQG�P DQDJHP HQW�UHVSRQVHV�
�
7KH� VHFRQG� VWUDQG� WR� WKLV� SURMHFW� ZDV� WR� YLVLW� DV� PDQ\ � RI� WKH� ODUJHU� ODQG� RZQHUV� DV� SRVVLEOH� WR�
GHYHORS�D�QXWULHQW�PDQDJHPHQW�SODQ�IRU�HDFK�SURSHUW\ ��3ODQV�SURGXFHG��ZKLFK�DUH�FRQILGHQWDO�WR�WKH�
ODQGRZQHU��VXPPDUL] H�QXWULHQW�PDQDJHPHQW�VWUDWHJLHV�DOUHDG\ �LQ�SODFH�DQG�UHFRPPHQG�DGGLWLRQDO�
QXWULHQW� PDQDJHPHQW� VWUDWHJLHV� IRU� FRQVLGHUDWLRQ� IRU� WKH� IXWXUH�� 7KH� WHPSODWH� IRU� WKH� LQGLYLGXDO�
UHSRUWV�LV�SUHVHQWHG�DV�$ SSHQGL[ �� ��
�
2 XU� REVHUYDWLRQ� LV� WKDW� JRRG� SURJUHVV� LV� EHLQJ� PDGH� E\ � SDUWLFLSDWLQJ� 0 RWXSLSL� ODQGRZQHUV��
HVSHFLDOO\ �DPRQJ�GDLU\ �IDUPHUV�XQGHU�WKH�&OHDQ�6WUHDPV�$ FFRUG��0 DQDJHPHQW�SUDFWLFHV�LQ�SODFH�WR�
UHGXFH� QXWULHQW� ORVVHV� LQFOXGH� IHQFLQJ� WR� H[ FOXGH� VWRFN� IURP� ZDWHUZD\ V� DQG� WRPRV�� ULSDULDQ�
SODQWLQJV� LQ� VRPH� ORFDWLRQV�� QXWULHQW� EXGJHWLQJ�� EULGJLQJ� RU� FXOYHUWLQJ� RI� PRVW� FURVVLQJV� RI�
ZDWHUZD\ V�ZLWK�SHUPDQHQW�VWDQGLQJ�ZDWHU�DQG�WKH�XVH�RI�QLWULILFDWLRQ�LQKLELWRUV�LQ�VRPH�DUHDV�DV�
VKRZQ�LQ�) LJXUH�� ���+RZHYHU�WKH�EHQHILWV�KDYH�\ HW�WR�VKRZ�WKURXJK�LQ�LPSURYHG�VXUIDFH�RU�JURXQG�
ZDWHU�TXDOLW\ �LQ�WKH�0 RWXSLSL�FDWFKPHQW��
�
,W�LV�LPSRUWDQW�WKDW�ODQGRZQHUV�FRQWLQXH�WR�EXLOG�RQ�WKH�HIIRUWV�SXW�LQ�WR�GDWH��SURFHHG�ZLWK�SODQQHG�
ZRUN�DQG�ORRN�DW�RSSRUWXQLWLHV�IRU�FDUU\ LQJ�RXW�WKH�DGGLWLRQDO�PDQDJHPHQW�VWUDWHJLHV�VXJJHVWHG�WR�
WKHP��7KH�0 DUFK�� � � � �YHUVLRQ�RI�2 9 ( 56( ( 5 �ZKLFK�LQFOXGHV�ULSDULDQ�VWULSV��XVH�RI�QLWULILFDWLRQ�
LQKLELWRUV� DQG� ZHWODQGV� FDQ� EH� XVHG� DV� D� SUHGLFWLYH� WRRO� RQ� IDUP� WR� HVWLPDWH� ZKLFK� PLWLJDWLRQ�
PHDVXUHV� ZLOO� JLYH� WKH� EHVW� UHGXFWLRQ� LQ� QLWURJHQ� ORVVHV� IRU� WKDW� SDUWLFXODU� SURSHUW\ �� 7DEOH� � �
SURYLGHV� VRPH� LQVLJKW� LQWR� WKH� UHODWLYH� EHQHILWV� RI� PLWLJDWLRQ� PHDVXUHV� SURSRVHG� IRU� D� GDLU\ �
FDWFKPHQW�LQ�WKH�: DLNDWR�ZKLFK�ZLOO�EH�RI�VRPH�UHOHYDQFH�WR�WKH�GDLU\ �VHFWRU�LQ�WKLV�FDWFKPHQW����
�
%DVHG� RQ� WKH� IDUP� YLVLWV� ZLWK� SDUWLFLSDWLQJ� IDUPHUV�� WKH� IROORZLQJ� DUH� DPRQJ� WKH� VSHFLILF�
UHFRPPHQGDWLRQV� WR� ODQGRZQHUV� ZKR� ZHUH� YLVLWHG� DV� SDUW� RI� WKLV� VWXG\ �� ZLWK� WKH� DLP� RI� IXUWKHU�
LPSURYLQJ�ZDWHU�TXDOLW\ �LQ�WKH�0 RWXSLSL�5LYHU�DQG�HVWXDU\ ����

· � &RQWLQXDWLRQ�RI�IHQFLQJ�RI�ZDWHUFRXUVHV�DQG�GUDLQV�IURP�VWRFN�
· � 6WUHDPEDQN� SODQWLQJ� WR� SURYLGH� VWUHDP� VKDGH�� ILOWHULQJ� RI� VXUIDFH� UXQRII� DQG� SRWHQWLDO�

GHQLWULILFDWLRQ�RI�VKDOORZ�JURXQGZDWHU�HQWHULQJ�WKH�VWUHDP�
· � ( URVLRQ�SURWHFWLRQ�DORQJ�VWUHDPEDQNV�WR�UHGXFH�VHGLPHQW�LQSXW�
· � ) HQFLQJ�RII�DQG�UHWHQWLRQ�RI�UHPDLQLQJ�ZHWODQGV�
· � 8 VH� RI� LUULJDWLRQ� VFKHGXOLQJ� RU� VRLO� PRLVWXUH� PRQLWRULQJ� IRU� LUULJDWLRQ� DQG� DSSOLFDWLRQ� RI�

HIIOXHQW� RU� ) RQWHUUD� IDFWRU\ � ZDVKZDWHU�� WR� DYRLG� H[ FHHGLQJ� ILHOG� FDSDFLW\ � RI� VRLOV�� ZKLFK�
OHDGV�WR�OHDFKLQJ�RU�VXUIDFH�UXQRII�

· � $ SSOLFDWLRQ�RI�( FR�1 �QLWULILFDWLRQ�LQKLELWRUV�HVSHFLDOO\ �QHDU�VWUHDP�PDUJLQV�ZKHUH�OHDFKLQJ�
DQG�UXQRII�LV�PRVW�LPPHGLDWH�

· � ) HQFLQJ� RII� DQG� UHVWULFWHG� VWRFNLQJ� DURXQG� WRPRV�VLQNKROHV�ZHOOV� OLNHO\ � WR� EH� VLQNV� IRU�
UXQRII�

· � 6LWLQJ�DQG�PDQDJHPHQW�RI�VLODJH�SLWV�WR�PLQLPL] H�OHDFKDWH�ORVV�
· � 0 RYLQJ� IURP� QXWULHQW� EXGJHWLQJ� WR� QXWULHQW� PDQDJHPHQW� SODQQLQJ� DW� IDUP� OHYHO�� ZLWK�

DVVLVWDQFH�IURP�IHUWLOL] HU�UHSV�RU�IDUP�DGYLVHUV�
· � &RQVLGHUDWLRQ� RI� WKH� GHYHORSPHQW� RI� D� / DQGRZQHU� ( QYLURQPHQWDO� 3ODQ� �ZKROH� IDUP�

HQYLURQPHQWDO� SODQ�� WKDW� LGHQWLILHV� %HVW� 0 DQDJHPHQW� 3UDFWLFHV� DQG� DQ� LPSOHPHQWDWLRQ�
SURJUDPPH�IRU�HDFK�SURSHUW\ �LQ�WKH�FDWFKPHQW���

�
$ VVLVWDQFH� ZLWK� WKHVH� VXJJHVWLRQV� LV� DYDLODEOH� WKURXJK� IDUP� VHFWRU� RUJDQLVDWLRQV�� IHUWLOL] HU�
FRPSDQLHV��WKH�1 =�/ DQGFDUH�7UXVW�DQG�RU�WKH�FRXQFLO��



�

/ DQGFDUH�5HVHDUFK�1 HZ�=HDODQG�/ LPLWHG�
�

� � �

�

�
� � �� 6XP P DU\ �

�
7KH�DLP�RI�WKLV�VWXG\ �ZDV�WR�FDUU\ �RXW�D�QXWULHQW�EXGJHW�IRU�WKH�0 RWXSLSL�FDWFKPHQW�DQG�SURYLGH�
VXJJHVWLRQV� WR� SDUWLFLSDWLQJ� IDUPHUV� RQ� KRZ� WKH\ � PLJKW� IXUWKHU� UHGXFH� QXWULHQW� ORVVHV� WR� WKH�
0 RWXSLSL�5LYHU�DQG�HVWXDU\ �IURP�WKHLU�SURSHUW\ �WKURXJK�GHYHORSLQJ�D�QXWULHQW�PDQDJHPHQW�SODQ��$ OO�
SDUFHOV�RI�ODQG�RYHU�� �KHFWDUHV�LQ�VL] H�ZHUH�LQFOXGHG�LQ�WKH�EXGJHW�EXW�VLWH�YLVLWV�ZHUH�OLPLWHG�WR�WKH�
ODUJHU�ODQG�RZQHUV��
�
,Q�WKH�0 RWXSLSL�FDWFKPHQW�DSSUR[ LPDWHO\ �� � � �RI�WKH�ODQG�LV�LQ�SDVWXUH��� � � �LQ�QDWLYH�YHJHWDWLRQ��
� � � LV� JRUVH� DQG� EURRP�� DQG� � � � LV� H[ RWLF� IRUHVWU\ �� / HVV� WKDQ� � � � RI� WKH� FDWFKPHQW� LV� XVHG� IRU�
FURSSLQJ�RU�KRUWLFXOWXUH��7KH�GDWD�JDWKHUHG�IRU�WKLV�SURMHFW�HVWLPDWH�WKH�DYHUDJH�DQQXDO�ORVV�RI�1 �
IURP�WKH�FDWFKPHQW�WR�EH�� � �� � � �NJ1 �\ U�DQG�� � � � �. J3�\ U��ZLWK�DQ�HUURU�ERXQG�RI�� �� � � ��3DVWRUDO�
IDUPLQJ�FRQWULEXWHV�� � � �RI�WKH�1 �DQG�� � � �RI�WKH�3�ORVV�IURP�WKH�FDWFKPHQW���
�
7KH� DOOXYLDO� JUDYHO� DQG� NDUVW� OLPHVWRQH� DTXLIHUV� XQGHUO\ LQJ� WKH� 0 RWXSLSL� FDWFKPHQW� VWRUH� DQG�
WUDQVIHU� OHDFKHG� 1 � DQG� 3� WR� WKH� 0 RWXSLSL� 5LYHU�� 0 RWXSLSL� ( VWXDU\ � DQG� SUREDEO\ � IDUWKHU� QRUWK��
$ VVXPLQJ� WKDW� UDLQ� IDOOLQJ� ZLWKLQ� WKH� 0 RWXSLSL� FDWFKPHQW� DOVR� XOWLPDWHO\ � GLVFKDUJHV� ZLWKLQ� WKH�
FDWFKPHQW��VRPH�� � � �RI�WKH�FDWFKPHQW�UDLQIDOO�PD\ �EH�UHDFKLQJ�WKH�OLPHVWRQH�DTXLIHU�LQ�WKH�ZHVW�
DQG�� � �UHDFKLQJ�WKH�JUDYHO�DTXLIHU�WR�WKH�HDVW��%DVHG�RQ�D�FRQVLVWHQW�QLWUDWH�QLWURJHQ�OHYHO�RI� � �� �
J�P � � LQ� OLPHVWRQH� ERUH� ZDWHU� QHDU� 7DNDND� +RVSLWDO�� VRPH� � � � � RI� WKH� QLWURJHQ� ORVVHV� IURP� WKH�
FDWFKPHQW�DUH�FDOFXODWHG�DV�RFFXUULQJ�YLD�WKH�NDUVW�OLPHVWRQH�DTXLIHU��) XUWKHU�ZRUN�WR�XQGHUVWDQG�
WKH�K\ GURORJ\ �DQG�YXOQHUDELOLW\ �RI�WKH�JURXQGZDWHU�RI�WKH�FDWFKPHQW�ZRXOG�FKHFN�WKHVH�HVWLPDWHV��
LQ�RUGHU�WR�XQGHUVWDQG�WKH�JURXQGZDWHU�FRQWULEXWLRQ�WR�ZDWHU�TXDOLW\ �RI�WKH�ULYHU�DQG�HVWXDU\ ������
�
5REHUWVRQ�DQG�6WHYHQV��� � � � � �UHFRPPHQG�WKDW�WKH�1 LWURJHQ�ORDG�WR�WKH�HVWXDU\ �VKRXOG�EH�EHORZ�� � �
� � � �NJ1 �\ U�WR�UHGXFH�WKH�PDFURDOJDO�DQG�SK\ WRSODQNWRQ�EORRPV�HYLGHQW�LQ�WKH�XSSHU�HVWXDU\ ��WKLV�
FRPSDUHV�ZLWK�WKH�� � �� � � �NJ1 �\ U�FDOFXODWHG�DV�ORVW�LQ�WKH�FDWFKPHQW�IRU�� � � � ±� � ��0 DQ\ �0 RWXSLSL�
IDUPHUV�� DVVLVWHG� E\ � FRPPXQLW\ � YROXQWHHUV� RQ� VRPH� SURSHUWLHV�� KDYH� PDGH� JRRG� SURJUHVV� ZLWK�
ULSDULDQ� IHQFLQJ�DQG�LPSURYHG� IHUWLOL] HU�PDQDJHPHQW�� : KLOH�ZH�ZRXOG�H[ SHFW�WKH�UHVXOWV�WR�VWDUW�
VKRZLQJ�WKURXJK�LQ�ZDWHU�TXDOLW\ �PRQLWRULQJ�� 1 �DQG�3�OHYHOV�VR� IDU�UHPDLQ�KLJK�LQ�ERWK�VXUIDFH�
ZDWHU�DQG�JURXQGZDWHU��7KLV�VXJJHVWV�DGGLWLRQDO�ZRUN�WR�UHGXFH�1 �DQG�3�ORVVHV�IURP�SDVWRUDO�ODQG�
LV�UHTXLUHG�WR�DFKLHYH�DQ�LPSURYHPHQW�LQ�VXUIDFH�ZDWHU�TXDOLW\ �LQ�WKH�FDWFKPHQW��$ �VWDUWLQJ�SRLQW�
ZRXOG�EH� IRU�ODQGRZQHUV�WR�SURFHHG�ZLWK�WKH�UHFRPPHQGDWLRQV�PDGH�WR�WKHP�LQ�WKHLU�LQGLYLGXDO�
QXWULHQW�PDQDJHPHQW�SODQV��DQG�IRU�QRQ�SDUWLFLSDWLQJ�ODQGRZQHUV�WR�VHHN�VLPLODU�DGYLFH����
�
�
� � �� $ FNQRZOHGJHP HQWV�

�
7KDQNV�WR�WKH�0 RWXSLSL�ODQGRZQHUV�ZKR�DJUHHG�WR�SDUWLFLSDWH�LQ�WKLV�VWXG\ ��WKRVH�ZKR�VKRZHG�XV�
DURXQG�WKHLU�SURSHUWLHV��SURYLGHG�WKHLU�QXWULHQW�EXGJHWLQJ�DQG�UHODWHG�LQIRUPDWLRQ��DQG�DWWHQGHG�WKH�
SUH��DQG�SRVW�SURMHFW�PHHWLQJV��7KDQNV�DOVR�WR�WKH�GHGLFDWHG�ZRUN�EHKLQG�WKH�VFHQHV� IURP� -HQQ\ �
( \ OHV�� * ,6� VSHFLDOLVW� DW� 7' &� ZKR� FUHDWHG� WKH� IDUP� DQG� FDWFKPHQW� VFDOH� PDSV� IURP� WKLV� ZRUN��
7UHYRU�-DPHV��7' &�: DWHU�4 XDOLW\ �VFLHQWLVW�ZKR�LQLWLDWHG�WKLV�SURMHFW�DQG�SURYLGHG�XVHIXO�JXLGDQFH��
* OHQQ�6WHYHQV��7' &� : DWHU�	 � / DQG�VFLHQWLVW�ZKR�SURYLGHG�JURXQGZDWHU�GDWD��DQG� / HZ�0 HWFDOIH�
DQG� ,DQ� * ROGVFKPLGW� RI� ) RQWHUUD� ZKR� SURYLGHG� GDLU\ � VHFWRU� IHHGEDFN�� : H� DFNQRZOHGJH� WKH�
HQWKXVLDVWLF�VXSSRUW�RI�%DUEDUD�6WXDUW��1 =�/ DQGFDUH�7UXVW��ZKR�RUJDQLVHG�WKH�0 RWXSLSL�FDWFKPHQW�
PHHWLQJV��
�
7KH� SURMHFW� ZDV� IXQGHG� E\ � D� ) 567� ( QYLUROLQN� JUDQW� DQG� DOVR� VXSSRUWHG� E\ � WKH� ) 567�IXQGHG�
,QWHJUDWHG�&DWFKPHQW�0 DQDJHPHQW�UHVHDUFK�SURJUDPPH��FRQWUDFW�&� � ; � � � � � ��



�

/ DQGFDUH�5HVHDUFK�1 HZ�=HDODQG�/ LPLWHG�

� � �

�

�
� � �� %LEOLRJUDSK\ �

�
&DPSEHOO�,�� � � � ��6RLOV�RI�WKH�ORZHU�7DNDND�YDOOH\ ��5HSRUW�IRU�7DVPDQ�' LVWULFW�&RXQFLO��
�
&ROOLHU�. -��&RRSHU�$ %��' DYLV�&RROH\ �5-��5XWKHUIRUG�-&��6PLWK�&0 ��: LOOLDPVRQ�5%�� � � � ��
0 DQDJLQJ�ULSDULDQ�] RQHV��9 ROV�� �DQG�� ��: HOOLQJWRQ��' HSDUWPHQW�RI�&RQVHUYDWLRQ��
�
' H[ FHO�� � � � ��0 DNLQJ�GROODUV�DQG�VHQVH�RI�QXWULHQW�PDQDJHPHQW��� �VWHSV�WR�VXFFHVV��1 RYHPEHU�� � � � ��
�
' H[ FHO�� � � � ��&OHDQ�VWUHDPV��D�JXLGH�WR�PDQDJLQJ�ZDWHUZD\ V�RQ�7DVPDQ�0 DUOERURXJK�IDUPV��0 D\ �
� � � � ��
�
( GPHDGHV�' &�� � � � ��1 LWULILFDWLRQ�DQG�XUHDVH�LQKLELWRUV��D�UHYLHZ�RI�WKH�QDWLRQDO�DQG�LQWHUQDWLRQDO�
OLWHUDWXUH�RQ�WKHLU�HIIHFWV�RQ�QLWUDWH�OHDFKLQJ��JUHHQKRXVH�JDV�HPLVVLRQV�DQG�DPPRQLD�YRODWLOLVDWLRQ�
IURP�WHPSHUDWH�OHJXPH�EDVHG�SDVWRUDO�V\ VWHPV��( QYLURQPHQW�: DLNDWR�7HFKQLFDO�5HSRUW�� � � � �� � ��
�
( OOLRW�( + ��$ OH[ DQGHU�5%��6FKZDU] �* ( ��6KDQNDU�8 ��6XNLDV�-36��0 F%ULGH�* %�� � � � ��( VWLPDWLRQ�RI�
QXWULHQW�VRXUFHV�DQG�WUDQVSRUW�IRU�1 HZ�=HDODQG�XVLQJ�WKH�K\ EULG�PHFKDQLVWLF�VWDWLVWLFDO�PRGHO�
63$ 552 : ��1 HZ�=HDODQG�-RXUQDO�RI�+ \ GURORJ\ �� � ��� ±� � ��
�
+LFNH\ �&: ��4 XLQQ�-��' DYLHV�&ROOH\ �5-�� � � � ��( IIOXHQW�FKDUDFWHULVWLFV�RI�GDLU\ �VKHG�R[ LGDWLRQ�SRQGV�
DQG�WKHLU�SRWHQWLDO�LPSDFWV�RQ�ULYHUV��1 HZ�=HDODQG�-RXUQDO�RI�0 DULQH�DQG�) UHVKZDWHU�5HVHDUFK��� � ��
� � � ±� � � ��
�
+RDUH�5$ �� � � � ��1 LWURJHQ�DQG�SKRVSKRURXV�LQ�5RWRUXD�XUEDQ�VWUHDPV��1 HZ�=HDODQG�-RXUQDO�RI�
0 DULQH�DQG�) UHVKZDWHU�5HVHDUFK�� � ��� � � ±� � � ��
�
-DPHV�7�� � � � ��: DWHU�TXDOLW\ �DQG�DTXDWLF�HFRORJ\ �RI�WKH�0 RWXSLSL�&DWFKPHQW��7DVPDQ�' LVWULFW�
&RXQFLO��' 5$ ) 7�5( 32 57��
�
-DPHV�7��0 F/ DULQ�0 �� � � � ��: DWHU�TXDOLW\ �PRQLWRULQJ�RI�3RZHOO�&UHHN�&DWFKPHQW��7DVPDQ�' LVWULFW�
&RXQFLO��' 5$ ) 7�5( 32 57��
�
/ HGJDUG�6) �� � � � ��1 LWURJHQ�F\ FOLQJ�LQ�ORZ�LQSXW�OHJXPH�EDVHG�DJULFXOWXUH��ZLWK�HPSKDVLV�RQ�
OHJXPH�JUDVV�SDVWXUHV��3ODQW�DQG�6RLO�� � � ��� � ±� � ��
�
/ HGJDUG�6) ��GH�. OHLQ�&$ 0 ��&UXVK�-5 ��7KRUUROG�%6�� � � � ��' DLU\ �IDUPLQJ��QLWURJHQ�ORVVHV�DQG�
QLWUDWH�VHQVLWLYH�DUHDV��3URFHHGLQJV�RI�WKH�1 HZ�=HDODQG�6RFLHW\ �RI�$ QLPDO�3URGXFWLRQ�� � ��� � � ±� � � ��
�
/ HGJDUG�6) ��3HQQR�-: ��6SURVHQ�0 6�� � � � ��1 LWURJHQ�LQSXWV�DQG�ORVVHV�IURP�JUDVV�FORYHU�SDVWXUHV�
JUD] HG�E\ �GDLU\ �FRZV��DV�DIIHFWHG�E\ �QLWURJHQ�IHUWLOL] HU�DSSOLFDWLRQ��-RXUQDO�RI�$ JULFXOWXUDO�6FLHQFH�
� � � ��� � � ±� � � ��
�
/ RQJKXUVW�5' ��6PHDWRQ��' &�� � � � ��,PSURYLQJ�QXWULHQW�HIILFLHQF\ �WKURXJK�LQWHJUDWHG�FDWFKPHQW�
PDQDJHPHQW�LQ�/ LWWOH�: DLSD�DQG�: DLSDSD��( QYLURQPHQW�: DLNDWR�7HFKQLFDO�5HSRUW�� � � � �� � ��
�
0 DJHVDQ�* 1 ��: DQJ�+ �� � � � ��1 LWURJHQ�OHDFKLQJ�IURP�JRUVH��ILQDO�UHSRUW��3UHSDUHG�IRU�( QYLURQPHQW�
%D\ �2 I�3OHQW\ ��) HEXUDU\ �� � � � ��
�
�
�



�

/ DQGFDUH�5HVHDUFK�1 HZ�=HDODQG�/ LPLWHG�
�

� � �

�

�
0 F* URGG\ �0 ( ��%DLVGHQ�: 7��+HGLQ�/ 2 �� � � � ��6WRLFKLRPHWU\ �RI�K\ GURORJLFDO�&��1 �DQG�3�ORVVHV�
DFURVV�FOLPDWH�DQG�JHRORJ\ ��DQ�HQYLURQPHQWDO�PDWUL[ �DSSURDFK�DFURVV�1 HZ�=HDODQG�SULPDU\ �IRUHVWV��
* OREDO�%LRJHRFKHPLFDO�&\ FOHV�� � ��LQ�SUHVV����
�
0 F/ DUHQ�5* ��&DPHURQ�. &�� � � � ��6RLO�VFLHQFH��VXVWDLQDEOH�SURGXFWLRQ�DQG�HQYLURQPHQWDO�
SURWHFWLRQ��$ XFNODQG��2 [ IRUG�8 QLYHUVLW\ �3UHVV���
�
0 HQQHHU�-&��/ HGJDUG�6) ��* LOOLQJKDP�$ * �� � � � ��/ DQG�XVH�LPSDFWV�RQ�QLWURJHQ�DQG�SKRVSKRURXV�
ORVV�DQG�PDQDJHPHQW�RSWLRQV�IRU�LQWHUYHQWLRQ��5HSRUW�IRU�( QYLURQPHQW�%D\ �RI�3OHQW\ ��
�
0 RQDJKDQ�50 ��+HGOH\ �0 -��' L�+ �-���0 F' RZHOO�5: ��&DPHURQ�. &��/ HGJDUG�6) �� � � � ��1 XWULHQW�
PDQDJHPHQW�LQ�1 =�SDVWXUHV��UHFHQW�GHYHORSPHQWV�DQG�IXWXUH�LVVXHV��1 =�-RXUQDO�RI�$ JULFXOWXUDO�
5HVHDUFK�� � ��� � � ±� � � ���
�
0 XHOOHU�0 �� � � � ��* HRK\ GURORJ\ �RI�WKH�7DNDND�YDOOH\ ��1 HOVRQ�0 DUOERURXJK�5HJLRQDO�&RXQFLO�>QRZ�
7' &@�LQWHUQDO�UHSRUW��) HEUXDU\ �� � � � ��
�
3DUILWW�5/ ��6FKLSSHU�/ $ ��%DLVGHQ�: 7�� � � � ��1 LWURJHQ�LQSXWV�DQG�RXWSXWV�IRU�1 HZ�=HDODQG�LQ�� � � � �
DW�QDWLRQDO�DQG�UHJLRQDO�VFDOHV��%LRJHRFKHPLVWU\ �� � ��� � ±� � ��
�
3RZHU�,��/ HGJDUG�6��0 RQDJKDQ�5�� � � � ��1 XWULHQW�EXGJHWV�IRU�WKUHH�PL[ HG�IDUPLQJ�FDWFKPHQWV�LQ�
1 HZ�=HDODQG��0 $ ) �7HFKQLFDO�3DSHU�1 R��� � � � �� � ��
�
5REHUWVRQ�%��6WHYHQV�/ �� � � � ��0 RWXSLSL�( VWXDU\ �YXOQHUDELOLW\ �DVVHVVPHQW�DQG�PRQLWRULQJ�
UHFRPPHQGDWLRQV��5HSRUW�SUHSDUHG�IRU�7DVPDQ�' LVWULFW�&RXQFLO��0 DUFK�� � � � ��
�
6FKLSSHU�/ $ ��3HUFLYDO�+ -��6SDUOLQJ�* 3�� � � � ��$ Q�DSSURDFK�IRU�HVWLPDWLQJ�ZKHQ�VRLOV�ZLOO�UHDFK�
PD[ LPXP�QLWURJHQ�VWRUDJH��6RLO�8 VH�DQG�0 DQDJHPHQW�� � � � � ��� � � ±� � � ��
�
6WHYHQV�* ��-DPHV�7�� � � � ���* URXQGZDWHU�TXDOLW\ �LQ�WKH�0 RWXSLSL�5LYHU�KHDGZDWHUV��7DVPDQ�' LVWULFW�
&RXQFLO�LQWHUQDO�GUDIW�UHSRUW��2 FWREHU�� � � � ��
�
7KH�' DLU\ LQJ�DQG�&OHDQ�6WUHDPV�$ FFRUG��VQDSVKRW�RI�SURJUHVV�±�� � � � �� � � � ��0 $ ) �DFFHVVHG�-XQH�
� � � � �DW�KWWS���ZZZ�PDI�JRYW�Q] �PDIQHW�UXUDO�Q] �VXVWDLQDEOH�UHVRXUFH�XVH�UHVRXUFH�
PDQDJHPHQW�GDLU\ �FOHDQ�VWUHDP�GDLU\ FOHDQVWUHDP�� � � � � �SGI��
�
7KRPD�. �� � � � ��5HFRQQDLVVDQFH�VXUYH\ �RI�VRLOV��ODQG�XVH�DQG�ZDWHU�TXDOLW\ �LQ�WKH�0 RWXSLSL�5LYHU�
&DWFKPHQW��5HSRUW�IRU�7DVPDQ�' LVWULFW�&RXQFLO��-XQH�� � � � ��
�
�
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$ SSHQGL[ �� � �/ DQGRZQHU�LQGLYLGXDO�UHSRUW�WHP SODWH�
�
0 RWXSLSL�&DWFKP HQW�� � � � �� � �1 XWULHQW�%XGJHW��
�&RQILGHQWLDO�WR�ODQGRZQHU��
�
3URSHUW\ �GHWDLOV���
,QFOXGHV�FRQWDFW�LQIRUPDWLRQ��GDWH�RI�YLVLW��ODQG�XVH��VWRFN�QXPEHUV�IRU�ZKROH�IDUP��SURSHUW\ �DUHD�
ZLWKLQ�WKH�FDWFKPHQW�
�
1 XWULHQW�LQSXWV����
1 XWULHQW� %XGJHW� ,QIRUPDWLRQ� ±� 6XPPDU\ � WDEOH� RI� 1 � DQG� 3� ORVVHV� SUHGLFWHG� IRU� HDFK� IDUP� EORFN�
FUHDWHG�E\ �6LPRQ�* DXO�IRU�WKH�QXWULHQW�EXGJHW�FDUULHG�RXW�E\ �KLP�IRU�WKDW�IDUP�XVLQJ�2 9 ( 56( ( 5�
YHUVLRQ�� �� �� �� ��RQ�D�NJ�KD�\ U�EDVLV�DQG�D�NJ�\ U�EDVLV�FDOFXODWHG�XVLQJ�WKH�DUHD�IRU�HDFK�IDUP�EORFN��
7RWDO�ORVVHV�IRU�ZKROH�IDUP�FDOFXODWHG��
�
( IIOXHQW�PDQDJHPHQW�RQ�IDUP��$ SSOLFDWLRQ�GHWDLOV�LI�UH�XVHG�DV�IHUWLOL] HU��
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6LODJH�EDODJH�SURGXFWLRQ�RQ�IDUP��
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1 XWULHQW�P DQDJHP HQW�VWUDWHJLHV�LQ�SODFH�QRZ��
%ULHI�VXPPDU\ �RI�RQ�IDUP�PDQDJHPHQW�VWUDWHJLHV�WR�PDQDJH�QXWULHQW�ORVV�LQFOXGLQJ�VWRFN�H[ FOXVLRQ�
IHQFLQJ�� VWRFN� PDQDJHPHQW� RYHU� ZLQWHU�� EULGJHG� RU� FXOYHUWHG� FURVVLQJV�� VWRUDJH� IRU� GHIHUUHG�
LUULJDWLRQ�RI�GDLU\ �VKHG�HIIOXHQW��XVH�RI�QLWULILFDWLRQ�LQKLELWRUV��ZHWODQGV��ULSDULDQ�SODQWLQJV��
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&RQFHUQV��
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· � &RQWLQXH�IHQFLQJ�RI�ZDWHUFRXUVHV�DQG�GUDLQV�IURP�VWRFN�
· � 6WUHDPEDQN� SODQWLQJ� WR� SURYLGH� VWUHDP� VKDGH�� ILOWHULQJ� RI� VXUIDFH� UXQRII� DQG� SRWHQWLDO�

GHQLWULILFDWLRQ�RI�VKDOORZ�JURXQGZDWHU�HQWHULQJ�WKH�VWUHDP�
· � ( URVLRQ�SURWHFWLRQ�DORQJ�VWUHDPEDQNV�WR�UHGXFH�VHGLPHQW�LQSXW�
· � ) HQFLQJ�RII�DQG�UHWHQWLRQ�RI�UHPDLQLQJ�ZHWODQGV�
· � 8 VH� RI� LUULJDWLRQ� VFKHGXOLQJ� RU� VRLO� PRLVWXUH� PRQLWRULQJ� IRU� LUULJDWLRQ� DQG� DSSOLFDWLRQ� RI�

HIIOXHQW� RU� ) RQWHUUD� IDFWRU\ � ZDVKZDWHU�� WR� DYRLG� H[ FHHGLQJ� ILHOG� FDSDFLW\ � RI� VRLOV� ZKLFK�
OHDGV�WR�OHDFKLQJ�RU�VXUIDFH�UXQRII�

· � $ SSOLFDWLRQ�RI�( FR�1 �QLWULILFDWLRQ�LQKLELWRUV�HVSHFLDOO\ �QHDU�VWUHDP�PDUJLQV�ZKHUH�OHDFKLQJ�
DQG�UXQRII�LV�PRVW�LPPHGLDWH�

· � ) HQFLQJ� RII� DQG� UHVWULFWHG� VWRFNLQJ� DURXQG� WRPRV�VLQNKROHV�ZHOOV� OLNHO\ � WR� EH� VLQNV� IRU�
UXQRII�

· � 6LWLQJ�DQG�PDQDJHPHQW�RI�VLODJH�SLWV�WR�PLQLPL] H�OHDFKDWH�ORVV�
· � 0 RYLQJ� IURP� QXWULHQW� EXGJHWLQJ� WR� QXWULHQW� PDQDJHPHQW� SODQQLQJ� DW� IDUP� OHYHO�� ZLWK�

DVVLVWDQFH�IURP�IHUWLOL] HU�UHSV�RU�IDUP�DGYLVHUV�
· � &RQVLGHU� GHYHORSLQJ� D� / DQGRZQHU� ( QYLURQPHQWDO� 3ODQ� �ZKROH� IDUP� HQYLURQPHQWDO� SODQ��

LGHQWLI\ LQJ� %HVW� 0 DQDJHPHQW� 3UDFWLFHV� DQG� DQ� LPSOHPHQWDWLRQ� SURJUDPPH� IRU� HDFK�
SURSHUW\ �LQ�WKH�FDWFKPHQW���
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