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1HZ�+RSH�/LXKH�&R���/WG�
&KHQJGX�RIILFH�DGGUHVV�1R�����-LQVKL�5RDG��-LQMLDQJ�,QGXVWULDO�3DUN��&KHQJGX��6LFKXDQ��3URYLQFH%HLMLQJ�RIILFH�DGGUHVV���)��%ORFN�$��7���:DQJMLQJ�62+2��1R�����:DQJMLQJ�6WUHHW��&KDR\DQJ�'LVWULFW��%HLMLQJ7HOH�����������������������������������������)D[��������������������(�PDLO��������#QHZKRSH�FQ

7KH�SUHVHQW�UHSRUW�LV�DYDLODEOH�LQ�ERWK�RQOLQH�DQG�KDUG�FRS\7KH�RQOLQH�YHUVLRQ�LV�DYDLODEOH�RQ�WKH�FRPSDQ\�ZHEVLWH�DW��ZZZ�QHZKRSHOLXKH�FRP�

-VSSV^�<Z-VY�4VYL�0UMVYTH[PVU



$%287��7+(5(3257 7+(�32:(52)�%(,1*�75867:257+<1(:�+23(�/,8+(
7KH�SUHVHQW�UHSRUW�LV�WKH���WK�&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�5HSRUW�LVVXHG�E\�1HZ�+RSH�/LXKH�&R���/WG�,QWURGXFWLRQ
&RPSLODWLRQ�EDVLV7KLV� UHSRUW� LV� SUHSDUHG� ZLWK� UHIHUHQFH� WR� *5,� 6WDQGDUGV� LVVXHG� E\� WKH� *OREDO� 6XVWDLQDEOH�6WDQGDUGV� &RXQFLO� �*66%��� 1DWLRQDO� VWDQGDUGV� *XLGHOLQHV� IRU� WKH� 3UHSDUDWLRQ� RI� 6RFLDO�5HVSRQVLELOLW\� 5HSRUWV� �*%�7������������� *XLGHOLQHV� IRU� WKH� 3UHSDUDWLRQ� RI� &RUSRUDWH� 6RFLDO�5HVSRQVLELOLW\�5HSRUWV� LQ�&KLQD��&$66�&65����� LVVXHG�E\�&KLQHVH�$FDGHP\�RI�6RFLDO�6FLHQFHV��WKH� *XLGDQFH� RQ� 6RFLDO� 5HVSRQVLELOLW\� �,62������� LVVXHG� E\� WKH� ,QWHUQDWLRQDO� 2UJDQL]DWLRQ� IRU�6WDQGDUGL]DWLRQ� �,62��� DV� ZHOO� DV� WKH� UHOHYDQW� UHTXLUHPHQWV� RI� &KLQD� 6HFXULWLHV� 5HJXODWRU\�&RPPLVVLRQ��6KHQ]KHQ�6WRFN�([FKDQJH�HWF���DW�WKH�VDPH�WLPH��EDVHG�RQ�WKH�LQGXVWU\�EDFNJURXQG��WKH�UHSRUW�KLJKOLJKWV�WKH�HQWHUSULVH�FKDUDFWHULVWLFV�
7KLV�UHSRUW�FRYHUV�D�WLPH�IUDPH�IURP�-DQXDU\���������WR�'HFHPEHU�����������VRPH�SUHVHQWDWLRQV�DQG�GDWD�PD\�EH�H[WHQGHG�EHIRUH�RU�DIWHU�WKH�WLPH�IUDPH�DSSURSULDWHO\��
7LPH�IUDPH
5HOHDVH�SHULRG7KLV�UHSRUW�LV�DQ�DQQXDO�UHSRUW��ZKLFK�LV�LVVXHG�VLPXOWDQHRXVO\�ZLWK�WKH�DQQXDO�UHSRUW�RI�1HZ�+RSH�/LXKH�&R���/WG�

)RU�WKH�SXUSRVH�RI�WKLV�UHSRUW���1HZ�+RSH�/LXKH�&R���/WG���LV�DOVR�UHIHUUHG�WR�DV��1HZ�+RSH�/LXKH����&RPSDQ\�RU��:H��

7KH�UHSRUW�FRYHUV�1HZ�+RSH�/LXKH�&R���/WG��DQG�LWV�VXEVLGLDULHV�6FRSH�RI�UHSRUW
5HSRUW�GDWD�GHVFULSWLRQ

'HVFULSWLRQ�RI�UHIHUHQFH
5HSRUW�DFTXLVLWLRQ

,Q� WKH�HYHQW� RI� GLVFUHSDQFLHV�EHWZHHQ� WKH� ILQDQFLDO� GDWD�GLVFORVHG� LQ� WKLV� UHSRUW� DQG� WKH������$QQXDO�5HSRUW�RI�1HZ�+RSH�/LXKH�&R���/WG��� WKH�DQQXDO� UHSRUW�VKDOO�SUHYDLO��2WKHU�GDWD� LV� IURP�LQWHUQDO�VWDWLVWLFV��$PRXQWV�LQ�WKLV�UHSRUW�DUH�GHQRPLQDWHG�LQ�50%��XQOHVV�RWKHUZLVH�VSHFLILHG�

7KLV� UHSRUW� LV� DYDLODEOH� LQ� &KLQHVH� DQG� (QJOLVK� LQ� ERWK� HOHFWURQLF� DQG� SULQWHG� YHUVLRQV�� 7KH�HOHFWURQLF� YHUVLRQ� FDQ� EH� YLHZHG� DQG� GRZQORDGHG� IURP� WKH� LQIRUPDWLRQ� GLVFORVXUH� ZHEVLWH��ZZZ�FQLQIR�FRP�FQ��GHVLJQDWHG�E\� WKH�6KHQ]KHQ�6WRFN�([FKDQJH��RU� WKH�&RPSDQ\
V�ZHEVLWH��KWWS���ZZZ�QHZKRSHOLXKH�FRP��



&217(171(:�+23(�/,8+(�7+(�32:(5�2)�%(,1*�75867:257+< (QWHUSULVH�,QYROYLQJ�3HRSOH
V�:HOO�%HLQJ6DIHJXDUGLQJ�OLIH�ZLWK�OLIH
)RRG�6DIHW\&XVWRPHU�6HUYLFH6XSSOLHU�0DQDJHPHQW

��

)LJKWLQJ�$JDLQVW�WKH�&RYLG����7RJHWKHU6RFLDO�*RRG

��
$ERXW�5HSRUW&KDLUZRPDQ
V�6SHHFK2SHUDWLQJ�5HVXOWV�LQ�����&65�0DQDJHPHQW

����)LYH�<HDU�)LYH�3URMHFWV����)LYH�<HDU�3ODQ�RI�$VVLVWDQFH�LQ�5XUDO����5HYLWDOL]DWLRQ

��
&RUSRUDWH�*RYHUQDQFH)LJKW�WR�VWLFN�WR�ORQJ�WHUPLVP
&RUSRUDWH�*RYHUQDQFH,QYHVWRU�&RPPXQLFDWLRQ&RPSOLDQW�7D[�3D\PHQW5LVN�&RQWURO3DUW\�&RQVWUXFWLRQ

*UHHQ�,QGXVWU\*LYLQJ�EDFN�WR�QDWXUH�ZLWKFLUFXODU�DJULFXOWXUDO(QYLURQPHQWDO�3URWHFWLRQ�0DQDJHPHQW�6\VWHP(QYLURQPHQWDO�.H\�3HUIRUPDQFH(FRF\FOH(QHUJ\�6DYLQJ5HF\FOH

��
6FLHQFH�	�7HFKQRORJ\�/HDGLQJ%XLOGLQJ�VPDUW�XUEDQ�DQG�UXUDO�DUHDVXJUI�JOOPWBUJPO�FYQMPSBUJPO��

7DOHQW�$FFRPSOLVKPHQW�$FKLHYHPHQW�WKURXJK�JURZWK
��

7DOHQW�6WUDWHJ\(PSOR\HH�3URILOH5LJKWV�3URWHFWLRQ6WDII�6DIHW\6WDII�&DUH/HDUQLQJ�DQG�*URZWK
6XVWDLQDEOH�'HYHORSPHQW�.H\�3HUIRUPDQFH�7DEOH�RI�1HZ�+RSH�/LXKH����������������������)HHGEDFN
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6FLHQFH�	�7HFKQRORJ\�([SORUDWLRQ'LJLWDO�(QWHUSULVH

����*UDLQ�6DYLQJ�$FWLRQ����&RUSRUDWH�5HVSRQVLELOLW\�WR����*XDUDQWHH�)RRG�6DIHW\
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6SHFLDO7RSLF6SHFLDO7RSLF



&+$,5:20$1
6�63((&+7DNH�5RRW�LQ�6RFLHW\�DQG�$FW�DV�D�5HOLDEOH�)RUFH7KH�\HDU������LV�DQ�H[WUDRUGLQDU\�\HDU��7KH�JRDOV�RI�´WZR�KXQGUHG�\HDUVµ�PHHW�LQ�KLVWRU\��ZKLFK�RSHQV�D�QHZ�MRXUQH\�RI�EXLOGLQJ�D�PRGHUQ�VRFLDOLVW�FRXQWU\�LQ�DQ�DOO�URXQG�ZD\��DQG�1HZ�+RSH�LV�RQ�WKH�YHUJH�RI�WXUQLQJ�����)DFLQJ�SURIRXQG�FKDQJHV�LQ�D�FHQWXU\�DQG�DQ�HUD�RI�XQFHUWDLQW\��ZH�KDYH�EHHQ�WKLQNLQJ�DERXW��ZKDW�LV�WKH�SRZHU�WR�NHHS�1HZ�+RSH�/LXKH�JRLQJ�IRUZDUG",Q�1DQJRQJ��&KHQJGX��;L
DQ�DQG�6KDQJKDL��VSRUDGLF�RXWEUHDNV�RI�&29,'����KDYH�DIIHFWHG�RXU�KHDUWV��:H�KDYH�PDGH�HYHU\�HIIRUW� WR� ILJKW� WKH�HSLGHPLF�DQG�SURYLGH�VXSSOLHV��(PSOR\HHV�ZRUN� LQ�VKLIWV�HYHU\����KRXUV�� 7KH\� UHVXPH� ZRUN� DQG� SURGXFWLRQ�� 7KH\� IXOO\� XWLOL]HG� HYHU\� ELW� RI� SURGXFWLRQ� FDSDFLW\�� (OLWHV� DQG�OHDGHUV�RI�WKH�FRPSDQ\�ZHUH�FDOOHG�WR��UHWURJUDGH��WR�HSLGHPLF�DUHDV��DQG�WR�HQVXUH�VPRRWK�VXSSO\�RI�IRRG��:H�NQRZ� WKDW� WKLV� LV� WKH� UHVSRQVLELOLW\� RI� DQ�HQWHUSULVH� LQYROYLQJ�SHRSOH
V�ZHOO�EHLQJ�DQG�H[SHFWDWLRQ�DQG�WUXVW�IURP�FXVWRPHUV�DQG�SHRSOH��%HLQJ�D�UHOLDEOH�IRUFH�KDV�EHHQ�LQFRUSRUDWHG�LQWR�WKH�JHQH�RI�1HZ�+RSH�/LXKH�OLNH�ZDWHU�)URP�´LI�\RX�ZDQW�WR�JHW�ULFK�E\�UDLVLQJ�SLJV��1HZ�+RSH�ZLOO�KHOS�\RXµ�DW�WKH�EHJLQQLQJ�RI�RXU�EXVLQHVV��WR�´SURILWLQJ�WKH�IDUPHUV��DQG�EHQHILWLQJ�WKH�FRQVXPHUVµ��FUHDWLQJ�YDOXH�IRU�FXVWRPHUV�KDV�DOZD\V�EHHQ�ZKDW�ZH� KDYH� EHHQ� ILJKWLQJ� IRU�� :H� KDYH� VHW� XS� WKH� &XVWRPHU� 9DOXH� 0DQDJHPHQW� 'HSDUWPHQW� WR� FUHDWH� WKH�LQWHJUDWLRQ�RI�PDUNHWLQJ�DQG�VHUYLFH�IRU�FXVWRPHUV��,Q�RUGHU�WR�SURYLGH�WKH�FXVWRPHUV�ZKDW�WKH\�UHDOO\�QHHG��ZH�KDYH�GHYHORSHG�FRPSUHKHQVLYH�VHUYLFHV�VXFK�DV�ELRVDIHW\�WHFKQRORJ\��GLVHDVH�SUHYHQWLRQ�DQG�FRQWURO��KRSH� IDUP�� ILQDQFLQJ� ORDQ�� HWF�� :H� VWXGLHG� WKH� GHPDQG� RI� IRRG� FRQVXPHUV�� DQG� ZH� KDYH� GHYHORSHG�GLYHUVLILHG�SURGXFWV�LGHDV�RI�´QXWULWLRQ��KHDOWK�DQG�ULFK�GLQQLQJ�HQYLURQPHQWV�µ�:H�GULYH�WHFKQRORJLFDO�LQQRYDWLRQ��PRGH�LQQRYDWLRQ�DQG�LQGXVWU\�LWHUDWLRQV�WR�KHOS�RXU�FXVWRPHUV�DQG�LQGXVWULHV�DFKLHYH�KLJK�TXDOLW\�DQG�VXVWDLQDEOH�JURZWK��:H�KDYH�EXLOW� �������� VFLHQWLILF�DQG� WHFKQRORJLFDO�LQQRYDWLRQ� V\VWHP�� ZKLFK� HPSRZHUV� ZLWK� WHFKQRORJ\� DQG� FRYHUV� WKH� ZKROH� LQGXVWU\� FKDLQ� RI� DJULFXOWXUDO��DQLPDO� KXVEDQGU\� DQG� IRRG�� :H� SD\� FORVH� DWWHQWLRQ� WR� WKH� �VORZ� YDULDEOHV�� VXFK� DV� DQLPDO� QXWULWLRQ��LQWHOOLJHQW�EUHHGLQJ��OLYHVWRFN�EUHHGLQJ�LQ�WHFKQRORJ\�UHVHDUFK��:H�H[SORUH�WKH�HPSRZHUPHQW�RI�GLJLWDOL]DWLRQ�WR�XSJUDGLQJ�WKH�LQGXVWU\�DQG�FRQVWUXFWLRQ�RI�GLJLWDO�HFRORJ\�)URP�ODXQFKLQJ�´JORULRXV�FDXVHµ�WR�SDUWLFLSDWLQJ�LQ�UXUDO�UHYLWDOL]DWLRQ��IURP�WDUJHWHG�SRYHUW\�DOOHYLDWLRQ�WR�FRPPRQ�SURVSHULW\��IURP�ZDUP�ZLQWHU�DFWLRQ�WR�ZLVK�SODQ��ZH�JLYH�EDFN�WR�WKH�VRFLHW\��ZKLFK�DOVR�JLYHV�XV�WKH�VWUHQJWK�RI�VXVWDLQDEOH�JURZWK��$PRQJ�WKH�FKLOGUHQ�ZKR�KDYH�EHQHILWHG�IURP�WKH�JORULRXV�FDXVH��VRPH�KDYH�EHFRPH�RUGLQDU\�KHURHV�ZKR�EXLOG�WKHLU�KRPHWRZQ��DQG�VRPH�DOVR�KDYH�MRLQHG�RXU�FDXVH�WR�EHFRPH��GUHDP�SXUVXHUV��WR�PDNH�WKH�FRXQWU\�VWURQJ�DQG�WKH�SHRSOH�ULFK�$FKLHYLQJ�FDUERQ�QHXWUDOLW\�LV�QRW�MXVW�D�QDWLRQDO�JRDO��LW� LV�WKH�UHVSRQVLELOLW\�RI�HYHU\�EXVLQHVV���/XFLG�ZDWHU�DQG�OXVK�PRXQWDLQV�DUH�LQYDOXDEOH�DVVHWVµ��:H�H[SORUH�WKH�FRPELQDWLRQ�RI�SODQWLQJ�DQG�EUHHGLQJ��DQG�JUHHQ� HQHUJ\� DQG� UHVRXUFHV� UHF\FOLQJ�� 7KHUHIRUH� ZDVWH� FDQ� EH� WUDQVIRUPHG� LQWR� UHVRXUFHV� �� DQG�HQYLURQPHQWDO�SURWHFWLRQ�FDQ�FRQWLQXRXVO\�FUHDWH�EHQHILWV�:H�ZLOO�QRW�RQO\�JXDUDQWHH�WKH�VDIHW\��KHDOWK�DQG�ULJKWV�RI�RXU�HPSOR\HHV��ZKR�DUH�RXU�PRVW�LPSRUWDQW�DQG�WUXVWZRUWK\�EXVLQHVV�SDUWQHUV��EXW�DOVR�SD\�DWWHQWLRQ�WR�SURYLGLQJ�WKH�RSSRUWXQLW\�RI�OLIHORQJ�OHDUQLQJ�IRU�WKH�HPSOR\HHV��:H�WUDLQ�RXU�HPSOR\HHV�WR�OHDUQ�DQG�JURZ�FRQWLQXRXVO\�DQG�PDNH�WKHLU�OLYHV�PRUH�ZRQGHUIXO��:H� GHHSO\� IHHO� WKDW�� IRU� DQ� HQWHUSULVH�ZKLFK� LV� FRPPLWWHG� WR� EHLQJ� URRWHG� RQ� WKH� HDUWK� DQG� KDV� DQ�HYHUJUHHQ�IRXQGDWLRQ��WKH�FRQWLQXRXV�FUHDWLRQ�RI�VRFLDO�YDOXH�LV�WKH�GHHSHVW�IRXQGDWLRQ��7KH�H[SHFWDWLRQ�DQG�WUXVW�IURP�DOO�SDUWLHV�LQ�WKH�VRFLHW\�DUH�MXVW�WKH�ODQG�WKDW�QRXULVKHV�XV��+RSH��PDNHV�OLIH�EHWWHU��2Q�WKH�URDG�WR�WKH�IXWXUH��ZH�ZLOO��DV�DOZD\V��URRW�LQ�VRFLHW\��UHSD\�VRFLHW\�DQG�DFW�DV�D�UHOLDEOH�IRUFH�

�� ��7+(�32:(5�2)�%(,1*�75867:257+<³�����&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�5HSRUW 1(:�+23(�/,8+(�7+(�32:(5�2)�%(,1*�75867:257+<



$ZDUGV ���WK�RQ�WKH�/LVW�RI�)RUEHV�*OREDO������(QWHUSULVHV��WK�RQ�WKH�OLVW�RI�)RUWXQH�&KLQD
V�7RS�����7RS�����$JULFXOWXUDO�/HDGHUV7RS����/HDGLQJ�)HHG�(QWHUSULVHV&KLQD
V�$GYDQFHG�(QWHUSULVHV�LQ�0HDW�)RRG�,QGXVWU\7KH�0RVW�9DOXDEOH�%UDQG�LQ�&KLQHVH�0HDW�)RRG�,QGXVWU\7RS�����$JULFXOWXUDO�(QWHUSULVHV�LQ�&KLQD�WK�LQ�:$77�*OREDO�7RS�3RXOWU\�(QWHUSULVHV�5DQNLQJ
([FHOOHQW�&DVHV�RI�(6*�RI�/LVWHG�&RPSDQLHV��WK�LQ�WKH�&KLQHVH�(QWHUSULVH�6RFLDO�5HVSRQVLELOLW\�5DQNLQJ:HOIDUH�%UHHGLQJ�*ROGHQ�5RRVWHU�$ZDUG��7KUHH�VWDU�/HYHO�([FHOOHQW�(PSOR\HU�(QWHUSULVH,QFRUUXSWLELOLW\�DQG�&RPSOLDQFH�,QQRYDWLRQ�$ZDUG
)LUVW�3UL]H�RI�6KHQQRQJ�&KLQD�$JULFXOWXUDO�6FLHQFH�DQG�7HFKQRORJ\�$ZDUG6HFRQG�3UL]H�RI�6KHQQRQJ�&KLQD�$JULFXOWXUDO�6FLHQFH�DQG�7HFKQRORJ\�$ZDUG6FLHQFH�5HVHDUFK�)DPRXV�$FKLHYHPHQW�$ZDUG�LQ�+LJKHU�,QVWLWXWLRQ���)LUVW�3UL]H�RI�6FLHQFH�DQG�7HFKQRORJ\�3URJUHVV&KLQD
V�$JULFXOWXUDO�DQG�5XUDO�0DMRU�1HZ�7HFKQRORJ\��1HZ�3URGXFWV�DQG�1HZ�(TXLSPHQW6WDQGDUGL]DWLRQ�'HPRQVWUDWLRQ�)DUP�RI�/LYHVWRFN�DQG�3RXOWU\�%UHHGLQJ�RI�WKH�0LQLVWU\�RI�$JULFXOWXUH�DQG�5XUDO�$IIDLUV�RI�WKH�3HRSOH
V�5HSXEOLF�RI�&KLQD1DWLRQDO�$IULFDQ�6ZLQH�)HYHU�)UHH�&RPPXQLW\%HLMLQJ�6FLHQFH�DQG�7HFKQRORJ\�$ZDUG���)LUVW�3UL]H�RI�6FLHQFH�DQG�7HFKQRORJ\�3URJUHVV�$ZDUG%HLMLQJ�6FLHQFH�DQG�7HFKQRORJ\�$ZDUG���6HFRQG�3UL]H�RI�6FLHQFH�DQG�7HFKQRORJ\�3URJUHVV�$ZDUG6KDQGRQJ�6FLHQFH�DQG�7HFKQRORJ\�$ZDUG�²�7KLUG�3UL]H�RI�6FLHQFH�DQG�7HFKQRORJ\�3URJUHVV6LFKXDQ�)RRG�,QGXVWU\�6FLHQFH�DQG�7HFKQRORJ\�$ZDUG���)LUVW�3UL]H�RI�6FLHQFH�DQG�7HFKQRORJ\�3URJUHVV6KDQGRQJ�$JULFXOWXUH��$QLPDO�+XVEDQGU\�DQG�)LVKHU\�+DUYHVW�$ZDUG�²�7KLUG�3UL]H�RI�$JULFXOWXUDO�7HFKQRORJ\�([WHQVLRQ�$FKLHYHPHQW
�7RS�����9LWDOLW\�/LVW��LQ�WKH�/LVW�RI�%UDQG�9DOXH�RI�/LVWHG�&RPSDQLHV�2XWVWDQGLQJ�3URGXFW�,QQRYDWLRQ�$ZDUG5XPLQDQW�)HHG�7HFKQRORJ\�,QQRYDWLRQ�6WDU�%UDQG([FHOOHQW�%UDQG�(QWHUSULVH�LQ�)HHG�,QGXVWU\*UHHQ�DQG�(IILFLHQW�)HHG�%UDQG&KLQHVH�$TXDWLF�)HUPHQWHG�)HHG�%UDQG$QQXDO�/HDGLQJ�%UDQG�RI�&KLQD�$TXDWLF�,QGXVWU\��)HUPHQWHG�)HHG�$ZDUG�IRU�WKH�0RVW�3RSXODU�ZLWK�&RQVXPHUV0RVW�)RFXVHG�3URGXFW�$ZDUG2QH�+XQGUHG�3RSXODU�3URGXFWV�$ZDUG�LQ�&KLQD�)RRG�,QGXVWU\
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%XVLQHVV�GDWD�LQ����� %XVLQHVV�GDWD�LQ����� %XVLQHVV�GDWD�LQ�����

2SHUDWLQJ�5HVXOWV�LQ������

6DOHV�UHYHQXHҡ����PLOOLRQ�\XDQҢ
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3RXOWU\�VDOHVҡ���WKRXVDQG�WRQVҢ
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6WDII�QXPEHUVҡSHUVRQҢ
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3RXOWU\�VHHGOLQJ�VDOHVҡ���WKRXVDQGҢ
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6DOHV�RI�FRPPHUFLDO�FKLFNHQ�DQG�GXFNVҡ���WKRXVDQGҢ
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3RUN�\LHOG�ҡ���WKRXVDQG�WRQVҢ���
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'HHS�SURFHVVHG�PHDW�SURGXFWV�DQG�SUHSDUHG�GLVKHV�ҡ���WKRXVDQG�WRQVҢ
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6RFLDO�5HFRJQLWLRQ�
7+(�32:(5�2)�%(,1*�75867:257+<³�����&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�5HSRUW 1(:�+23(�/,8+(�7+(�32:(5�2)�%(,1*�75867:257+<

)HHG�VDOHV�ҡ���WKRXVDQG�WRQVҢ

6RFLDO�5HVSRQVLELOLW\

5	'�RI�6FLHQFH�DQG�7HFKQRORJ\

%UDQG�3URGXFW



:H�DOZD\V�EHOLHYH� WKDW�VRFLDO� UHVSRQVLELOLW\�VKRXOG�EH�FORVHO\�FRPELQHG�ZLWK� WKH�GHYHORSPHQW�VWUDWHJ\�DQG�GDLO\�RSHUDWLRQ� RI� WKH� &RPSDQ\�� ,W� LV� QHFHVVDU\� WR� LPSOHPHQW� WKH� VRFLDO� UHVSRQVLELOLW\� VWUDWHJ\� LQWR� WKH� PDQDJHPHQW�V\VWHP� RI� WKH� &RPSDQ\�� LQWHJUDWH� WKH� VRFLDO� UHVSRQVLELOLW\� FRQFHSW� LQWR� WKH� FRUSRUDWH� FXOWXUH�� DQG� JXLGH� WKH�HPSOR\HHV� WR� LGHQWLI\� ZLWK� DQG� SUDFWLFH� WKH� VRFLDO� UHVSRQVLELOLW\� FRQFHSW�� :H� H[SHFW� WR� EH� PRUH� FRPPLWWHG� WR�EXLOGLQJ� DQ� H[FHOOHQW� HQWHUSULVH�� GULYLQJ� LQGXVWU\� LWHUDWLRQ� DQG� XSJUDGLQJ�� IXOILOOLQJ� FRUSRUDWH� VRFLDO� UHVSRQVLELOLW\��LPSOHPHQWLQJ�UXUDO�UHYLWDOL]DWLRQ�VWUDWHJLHV��DQG�SURPRWLQJ�VRFLDO�DQG�HQYLURQPHQWDO�VXVWDLQDELOLW\�
&RPELQLQJ� LWV� RZQ� EXVLQHVV� FKDUDFWHULVWLFV�� VRFLDO� UHVSRQVLELOLW\� PDQDJHPHQW� YLVLRQ� DQG� WKH� 8QLWHG� 1DWLRQV�VXVWDLQDEOH�GHYHORSPHQW�JRDOV��WKH�FRPSDQ\�FRQILUPHG�WKH�VL[�PDMRU�VRFLDO�UHVSRQVLELOLW\�VWUDWHJ\�LPSOHPHQWDWLRQ�GLUHFWLRQV� WKDW� WKH� FRPSDQ\� VKRXOG� DVVXPH�� 7KHVH� VRFLDO� UHVSRQVLELOLWLHV� DOVR� FRUUHVSRQGLQJO\� VXSSRUW� WKH�FRPSDQ\
V�VRFLDO�UHVSRQVLELOLW\�PDQDJHPHQW�YLVLRQ�DQG�VWULYH�WR�EHFRPH�WKH�SRZHU�RI�WUXVWZRUWK\�

3XUVXLQJ�H[FHOOHQFH�DQG�SUDFWLFLQJ�ORQJ�WHUPLVP6HHNLQJ� FR�H[LVWHQFH� DQG� ZLQ�ZLQ��DQG�MRLQWO\�EXLOGLQJ�LQGXVWULDO�HFRORJ\
)RFXVLQJ�RQ�VFLHQWLILF�DQG�WHFKQRORJLFDOJXLGDQFH�DQG�ERRVWLQJ�LQGXVWULDO�XSJUDGLQJ+DYLQJ�WKH�IHHOLQJV�RI�KRPH�DQG�FRXQWU\��DQG�GHYRWLQJ�WR�UXUDO�UHYLWDOL]DWLRQ�

(QWHUSULVH�LQYROYLQJ�SHRSOH
V�ZHOO�EHLQJ�DQG�FUHDWLQJ�D�EHWWHU�OLIH�WRJHWKHU

��������������������

������������������

&65�0DQDJHPHQW

��������� �� ���� ���� ��
����

����
������ ���� ���� �� ��

3D\LQJ�DWWHQWLRQ�WR�JUHHQ�GHYHORSPHQW��DQG�EHLQJ�FRPPLWWHG�WR�HQYLURQPHQWDO�SURWHFWLRQ�DQG�ORZ�FDUERQ

�� ��

&RPSDQ\�SKLORVRSK\�RI�UHVSRQVLELOLW\�PDQDJHPHQW

&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�0DQDJHPHQW�6WUDWHJ\

7+(�32:(5�2)�%(,1*�75867:257+<³�����&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�5HSRUW 1(:�+23(�/,8+(�7+(�32:(5�2)�%(,1*�75867:257+<

&RPSDQ\�YLVLRQ�RI�UHVSRQVLELOLW\�PDQDJHPHQW7DNH�URRW�LQ�VRFLHW\��UHSD\�VRFLHW\��DQG�EHFRPH�D�UHOLDEOH�IRUFH�



,Q�RUGHU� WR�DFWLYHO\� UHVSRQG� WR� WKH�QDWLRQDO�FDOO�DQG� IXOILOO� VRFLDO� UHVSRQVLELOLW\��XQGHU� WKH� OHDGHUVKLS�RI�1HZ�+RSH�*URXS��ZH�DUH�FRPPLWWHG�WR�FDUU\�RXW�ILYH�SURMHFWV�RI�UXUDO�LQGXVWU\�UHYLWDOL]DWLRQ��HPSOR\PHQW�VROYLQJ��JUHHQ�FROODU�WUDLQLQJ��VPDOO�DQG�PLFUR�HQWHUSULVHV�DVVLVWDQFH�DQG�PRGHO�GHPRQVWUDWLRQ�

6SHFLDO�7RSLF�)LYH�<HDU�)LYH�3URMHFWV��)LYH�<HDU�3ODQ�WR�$VVLVW�5XUDO�5HYLWDOL]DWLRQ

:H� SXW� IRUZDUG� WKH� JRDO� RI� ´WUDLQLQJ� ����� ���� QHZ� SURIHVVLRQDO� IDUPHUVµ� IRU� ILYH� \HDUV�� %\� XWLOL]LQJ� HQWHUSULVH
V�VWUHQJWK� LQ�VFLHQWLILF�DQG� WHFKQRORJLFDO� LQQRYDWLRQ�� ILQDQFLDO�VXSSRUW�� WHFKQLFDO� WUDLQLQJ�DQG�PDUNHW�FRQQHFWLRQ��ZH�FDQ�FRQWULEXWH�WR�WKH�VWUDWHJ\�RI�UXUDO�UHYLWDOL]DWLRQ�E\�WUDLQLQJ�QHZ�SURIHVVLRQDO�IDUPHUV�ZKR�´ORYH�DJULFXOWXUH��NQRZ�WHFKQRORJ\�DQG�DUH�JRRG�DW�PDQDJHPHQWµ�IRU�UXUDO�UHYLWDOL]DWLRQ��

�� ��

$PRQJ� WKHP��ZH�KDYH�HVWDEOLVKHG���JUHHQ�FROODU� WUDLQLQJ�EDVHV� LQ�%HLMLQJ��6KDQGRQJ��6LFKXDQ��+HEHL��6KDDQ[L��-LDQJVX��=KHMLDQJ��6KHQ]KHQ�DQG�*XDQJGRQJ�E\� MRLQLQJ�YDULRXV� IRUFHV�ZLWK� ORFDO�JRYHUQPHQWV��KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV��UHVHDUFK�LQVWLWXWHV�DQG�RWKHU�DJULFXOWXUH�UHODWHG�HQWHUSULVHV�

:H�MRLQWO\�SODQQHG�DQG�LPSOHPHQWHG�WKH�SXEOLF�ZHOIDUH�SURMHFW�´9LOODJH�+HDG�&ODVVµ�IRU�UXUDO�UHYLWDOL]DWLRQ�ZLWK�WKH�1DWLRQDO�6FKRRO� RI�'HYHORSPHQW� DW�3HNLQJ�8QLYHUVLW\��7KH�PRVW� LPSRUWDQW� OLQN� LQ� UHDOL]LQJ� UXUDO� JRYHUQDQFH� DQG�UHYLWDOL]DWLRQ� LV� WR� LPSURYH� WKH� WKLQNLQJ� FRQFHSW� DQG� DGPLQLVWUDWLYH� DELOLW\� RI� WKH� ´YLOODJH� KHDGµ� �YLOODJH� SDUW\�VHFUHWDU\�DQG�YLOODJH�GLUHFWRU��ZKR�LV�WKH�OHDGHU�RI�UXUDO�GHYHORSPHQW�DW�WKH�JUDVV�URRWV�OHYHO�LQ�&KLQD�7KH��9LOODJH�+HDG�&ODVV��IRU�UXUDO�UHYLWDOL]DWLRQ�KDV�VHW�XS�ULFK�FXUULFXOXP�FRQWHQWV�� LQFOXGLQJ�WKH�LQWHUSUHWDWLRQ�RI�SROLFLHV�DQG�UHJXODWLRQV�RI��UXUDO�UHYLWDOL]DWLRQ���WKH�VKDULQJ�RI�LQGXVWULDO�UHYLWDOL]DWLRQ�SUDFWLFH��DQG�D�SUDFWLFDO�FDVH�VWXG\�RI�ILHOG�VWXG\�LQYHVWLJDWLRQ�DQG�DQDO\VLV�LQ�WKH�VXEXUEV�RI�%HLMLQJ��7KH�WXWRU�OHDGV�WKH�´YLOODJH�KHDG�VWXGHQWµ�WR�DQDO\]H� DQG� VWXG\� WKHLU� RZQ� UXUDO� JRYHUQDQFH�SUREOHPV�� WHDFKHV� WKH�PHWKRGV�RI� VRFLDO� UHVHDUFK� DQG�PRGHOLQJ��VWULYHV�WR�LPSURYH�WKH�VWXGHQWV
�DELOLW\�WR�VROYH�SUDFWLFDO�SUREOHPV�DQG�H[SORUH�QHZ�SDWKV�IRU�UXUDO�GHYHORSPHQW��DQG�FRQWLQXRXVO\�WUDFN�DQG�VWXG\�WKH�UHDO�FDVHV�RI�YLOODJH�KHDG�VWXGHQWV�,Q� 6HSWHPEHU� ������ WKH� ´9LOODJH� +HDG� &ODVVµ� IRU� UXUDO� UHYLWDOL]DWLRQ� ZDV� VWDUWHG� LQ� WKH� 1DWLRQDO� 6FKRRO� RI�'HYHORSPHQW�DW�3HNLQJ�8QLYHUVLW\��ZLWK�SURIHVVRUV�IURP�WKH�1DWLRQDO�6FKRRO�RI�'HYHORSPHQW�DW�3HNLQJ�8QLYHUVLW\�DV�WKH�FRXUVH� WXWRUV��DQG�PRUH� WKDQ����YLOODJH�SDUW\�VHFUHWDULHV�DQG�YLOODJH�FRPPLWWHH�GLUHFWRUV� IURP����SURYLQFHV��FLWLHV�DQG�DXWRQRPRXV�UHJLRQV�EHFDPH�WKH�ILUVW�EDWFK�RI�WUDLQHHV�

1�&KDUDFWHULVWLF�'HPRQVWUDWLRQ�7UDLQLQJ�%DVHV2QH�VHW�RI�6WDQGDUG�3URFHVVHV 7KUHH�7\SHV�RI�([TXLVLWH�&RXUVHV� )RXU�6XSSRUWLQJ�,QVWLWXWLRQV )LYH�6RXUFH�RI�7HDFKHUV

7+(�32:(5
2)�%(,1*�75867:257+<

1(:�+23(�/,8+(

)LYH�<HDU�)LYH�3URMHFWV
5XUDO�,QGXVWU\�5HYLWDOL]DWLRQ�3URMHFW�

5XUDO�(PSOR\PHQW�6ROYLQJ�3URMHFW
5XUDO�*UHHQ�&ROODU�7UDLQLQJ�3URMHFW

5XUDO�6PDOO�DQG�0LFUR�(QWHUSULVHV�$VVLVWDQFH�3URMHFW
5XUDO�0RGHO�'HPRQVWUDWLRQ�3URMHFW

,Q�WKH�SUDFWLFH�RI�WUDLQLQJ��1HZ�+RSH�/LXKH�KDV�VXPPDUL]HG�DQG�IRUPHG�WKH����1��FKDUDFWHULVWLF�WUDLQLQJ�V\VWHP�

9LOODJH�+HDG�&ODVV�IRU�5XUDO�5HYLWDOL]DWLRQ

*UHHQ�&ROODU�7UDLQLQJ
7+(�32:(5�2)�%(,1*�75867:257+<³�����&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�5HSRUW 1(:�+23(�/,8+(�7+(�32:(5�2)�%(,1*�75867:257+<

7ZR�HGLWLRQV�RI�3URIHVVLRQDO7HDFKLQJ0DWHULDOV�



KH�PRGHUQ�DSSUHQWLFHVKLS�V\VWHP�GHYHORSHG�E\�1HZ�+RSH�/LXKH�LV�D�PRGH�RI�PRGHUQ�WDOHQW�GHYHORSPHQW��ZKLFK�IRFXVHV� RQ� GRXEOH�HQWLW\� HGXFDWLRQ� DQG� GRXEOH�VFKRODU� HGXFDWLRQ� IRU� VWXGHQWV
� VNLOO� WUDLQLQJ� WKURXJK� WKH� GHHS�FRRSHUDWLRQ�EHWZHHQ�VFKRROV�DQG�HQWHUSULVHV�DQG�WKH�MRLQW�WHDFKLQJ�RI�WHDFKHUV�DQG�PDVWHUV��7KLV�LV�WKH�NH\�PRGH�RI� YRFDWLRQDO� HGXFDWLRQ� WUDLQLQJ� UHFRPPHQGHG� E\� WKH�0LQLVWU\� RI� (GXFDWLRQ�� 6FKRROV� DQG� WKH� HQWHUSULVHV� MRLQWO\�XQGHUWDNH� WKH� WHDFKLQJ� WDVN� DQG� FDUU\� RXW� WKH� WKHRUHWLFDO� NQRZOHGJH� WHDFKLQJ� LQ� WKH� ILUVW� ���� \HDUV� DQG� WKH�SURIHVVLRQDO� WUDLQLQJ� LQ� WKH� IRUP�RI�DSSUHQWLFHVKLS�DIWHU� WKH� ILUVW�����\HDUV��$W� WKLV�VWDJH�� WKH�GXDO� WXWRU�V\VWHP�RI�SURIHVVLRQDO�WXWRU�DQG�OLIH�WXWRU��DV�ZHOO�DV�WHDFKLQJ�PRGH�RI�WKHRU\���SUDFWLFH�DUH�DGRSWHG��VHQLRU�H[HFXWLYHV�RI�WKH�FRPSDQ\�JLYH�SURIHVVLRQDO� OHFWXUHV��DQG�WKH�SURIHVVLRQDO� WXWRUV� WHDFK�VNLOOV�DQG�WHFKQRORJLHV� LQ�SHUVRQ��ZKLOH� WKH�OLIH�WXWRUV�SD\�FORVH�DWWHQWLRQ�WR�WKH�OLIH�DQG�JURZWK�RI�VWXGHQWV�

0RGHUQ�$SSUHQWLFHVKLS�6\VWHP�0RGH
�� ��

,Q� YLHZ� RI� WKH� XUJHQW� GHPDQG� RI� IDUPHUV� IRU� ILQDQFLDO� VHUYLFHV� LQ� WKH� SURFHVV� RI� VFDOH�XS�� VWDQGDUGL]DWLRQ� DQG�LQWHOOLJHQW�GHYHORSPHQW�RI�EUHHGLQJ�LQGXVWU\��1HZ�+RSH�/LXKH�HVWDEOLVKHG�3XKXL�$JULFXOWXUH�DQG�$QLPDO�+XVEDQGU\�)LQDQFLQJ�*XDUDQWHH�&R���/WG���ZKLFK�FRQQHFWV� ILQDQFLDO�� LQVXUDQFH�DQG� UHODWHG�HQWHUSULVHV� WR�FDUU\�RXW� ILQDQFLQJ�JXDUDQWHH�EXVLQHVV�WR�VHUYH�WKH�DJULFXOWXUDO�DQG�DQLPDO�KXVEDQGU\�FXVWRPHUV�DFFRUGLQJ�WR�WKH�FRUH�RSHUDWLRQ�PRGH�RI�´PXOWL�LQ�RQHµ�DQG�VWULFW�SUXGHQW�ULVN�FRQWURO�V\VWHP�UHO\LQJ�RQ�WKH�DJULFXOWXUDO�DQG�DQLPDO�KXVEDQGU\�IRRG�LQGXVWU\�FKDLQ� LQWHJUDWLQJ� RI� IHHG�� RIIVSULQJ� VHHGLQJ�� VODXJKWHULQJ� DQG� UHIULJHUDWLRQ�� YHWHULQDU\� GUXJ� VXSSO\� DQG� WHFKQLFDO�VHUYLFH�7KH�EDQN�GHVLJQV�WKH�SURGXFWV�DFFRUGLQJ�WR�WKH�EUHHGLQJ�F\FOH��DOORZLQJ�ERUURZLQJ�DQG�UHWXUQLQJ�DW�DQ\�WLPH��DQG�FDOFXODWLQJ�LQWHUHVW�RQ�D�GDLO\�EDVLV��ZLWK�IDVW�FDSLWDO�WXUQRYHU�DQG�VWURQJ�OLTXLGLW\��7KH�FRPSDQ\�LPSOHPHQWV�FUHGLW�IXQG�HVFURZ��7KH�FRPSDQ\�SD\V�GLUHFWO\�WR�EUHHGLQJ�SRXOWU\�IDFWRU\�DQG�IHHG�IDFWRU\��DQG�HQVXUHV�WKH�IORZ�RI�IXQGV�ZLWKLQ�WKH�LQGXVWULDO�FKDLQ��,W�JXDUDQWHHV�WKH�VHWWOHPHQW�RI�SURILW�VXUSOXV�DIWHU�IDUPHUV�VHOO�WKH�SLJV��,W�SURYLGHV�FORVHG�RSHUDWLRQ� RI� IXQGV� DQG� FRQWUROODEOH� ULVNV�� DQG� HQVXUHV� WKH� VDIHW\�� UDWLRQDOLW\�� HIIHFWLYHQHVV� DQG� VFLHQWLILF� RI� EDQN�IXQGV�
$IWHU�3XKXL�*XDUDQWHH�LV�DOORZHG�WR�DFFHVV�WR�WKH�VHFRQG�JHQHUDWLRQ�FUHGLW�UHSRUWLQJ�V\VWHP�RI�WKH�&HQWUDO�%DQN��WKH� H[FKDQJH�DQG� VKDULQJ� RI� FXVWRPHU� FUHGLW� UHSRUWLQJ� GDWD�ZLOO� EH� UHDOL]HG��%DG� FUHGLW� UHSRUWLQJ� UHFRUGV�ZLOO� EH�LQFOXGHG� LQ� WKH� FUHGLW� UHSRUWLQJ� V\VWHP� RI� WKH� &HQWUDO� %DQN� DQG� FDQQRW� EH� LQWHUYHQHG� PDQXDOO\��$FFHVV� WR� WKH�VHFRQG�JHQHUDWLRQ�FUHGLW�V\VWHP�RI�WKH�&HQWUDO�%DQN�FDQ�QRW�RQO\�FXUE�WKH�ULVN�RI�GHIDXOW��EXW�DOVR�PDNH�LW�HDVLHU�IRU�UXUDO�IDUPHUV�ZLWK�JRRG�FUHGLW�UHFRUGV�WR�GR�EXVLQHVV�

����� VHVVLRQV
RII�OLQH�WUDLQLQJ�VHVVLRQV 2II�OLQH�WUDLQLQJ�IRU�

������SHUVRQV RI�RQOLQH�WUDLQLQJ��LQFOXGLQJ�RQ�OLQH�JUHHQ�FROODU�SXEOLF�ZHOIDUH�OHFWXUH�KDOO�
�������� PLOOLRQ�WLPHV�

&XPXODWLYH�DV�RI�'HFHPEHU�����

$VVLVWDQFH�IRU�0LFUR��6PDOO�DQG�0HGLXP�VL]HG�(QWHUSULVHV3XKXL�*XDUDQWHH

,Q� WKH�VWUXFWXUH�RI� WZR�HQWLWLHV�RI� WKH�VFKRRO�DQG� WKH�HQWHUSULVH��DQG�GXDO�VFKRODU�VWUXFWXUH�RI�VFKRRO� WHDFKHUV�DQG�HQWHUSULVH�PDVWHUV�� WKH�VWXGHQWV� FDQ�QRW�RQO\�PDVWHU� WKH�EDVLF� WKHRUHWLFDO� NQRZOHGJH��EXW�DOVR� OHDUQ� WKH�SUDFWLFDO�VNLOOV�'XDO�HQWLW\�WHDFKLQJ
(DFK�WUDLQHH�ZLOO�EH�DVVLJQHG�D�WHFKQLFDO� WXWRU�DQG�D�FDUHHU� WXWRU�GXULQJ�WKH� OHDUQLQJ�SHULRG�RI� WKH�HQWHUSULVH��DQG�HDFK� WXWRU�ZLOO�FRDFK��� WR���VWXGHQWV�RQ�DYHUDJH��DQG� IRUPXODWH�D�FOHDU�FDUHHU�GHYHORSPHQW�SODQ� IRU� WKH�WUDLQHHV�6HSDUDWHFXOWLYDWLRQ

6HOI�HPSOR\PHQWVHOHFWLRQ $IWHU�JUDGXDWLRQ��WKHUH�LV�QR�PDQGDWRU\�UHTXLUHPHQW�IRU�WKH�VWXGHQWV��DQG�WKH\�DUH�IUHH�WR�FKRRVH�HPSOR\PHQW�RU�HGXFDWLRQ�6WXGHQWV�ZKR�DUH�SRRU�RU�KDYH�H[FHOOHQW�FKDUDFWHU�ZLOO�EH�SURYLGHG�ZLWK� ODUJH�VFKRODUVKLSV�DQG�JUDQWV�WR�KHOS�WKHP�FRPSOHWH�WKHLU�VWXGLHV�6FKRODUVKLSVDQG�JUDQWV$OORZDQFHV�DQG�EHQHILWV 'XULQJ�WKH�LQWHUQVKLS�SHULRG�RI�WKH�HQWHUSULVH��VWXGHQWV�ZLOO�HQMR\�IUHH�PHDO�DQG�VWD\��DV�ZHOO�DV�ODGGHULQJ�VWXG\�VWLSHQGV5DSLG�SURPRWLRQ 7KH� VWXGHQWV� RI� WKH� PRGHUQ� DSSUHQWLFHVKLS� FODVV� KDYH� QR� SUREDWLRQDU\� SHULRG�� 7KH\� FDQ� EHFRPH� IXOO�WLPH�HPSOR\HHV�GLUHFWO\�DIWHU�JUDGXDWLRQ�DQG�KDYH�PRUH�SURPRWLRQ�RSSRUWXQLWLHV�$IWHU�JUDGXDWLRQ��LI�\RX�FRPH�WR�ZRUN�LQ�WKH�HQWHUSULVH��WKUHH�\HDU�WXLWLRQ�IHHV�ZLOO�EH�UHLPEXUVHG�LQ�D�OXPS�VXP�DIWHU�WKUHH�\HDUV�RI�ZRUN�5HLPEXUVHPHQWRI�WXLWLRQ�IHHV
6LQFH������� WKH�FRPSDQ\�KDV�DGRSWHG�PRGHUQ�DSSUHQWLFHVKLS�V\VWHP�ZLWK�6KDQGRQJ�9RFDWLRQDO�$QLPDO�6FLHQFH�DQG� 9HWHULQDU\� &ROOHJH�� -LDQJVX� 9RFDWLRQDO� &ROOHJH�$JULFXOWXUH� DQG� )RUHVWU\�� &KHQJGX�$JULFXOWXUDO� &ROOHJH� DQG�RWKHU� LQVWLWXWLRQV� RI� KLJKHU� OHDUQLQJ� WR� FXOWLYDWH� WDOHQWV� ZLWK� KLJK�TXDOLW\� WHFKQLFDO� VNLOOV� IRU� FRPSUHKHQVLYH�GHYHORSPHQW��$W�SUHVHQW������SHRSOH�KDYH�EHHQ�WUDLQHG�$V�RI�'HFHPEHU�������WKHUH�ZHUH��������RII�OLQH�WUDLQLQJ�VHVVLRQV�IRU���������SHUVRQV�DQG��������PLOOLRQ�SHUVRQ�WLPHV�RI�RQOLQH�WUDLQLQJ��LQFOXGLQJ�RQ�OLQH�JUHHQ�FROODU�SXEOLF�ZHOIDUH�OHFWXUH�KDOO��

7+(�32:(5�2)�%(,1*�75867:257+<³�����&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�5HSRUW 1(:�+23(�/,8+(�7+(�32:(5�2)�%(,1*�75867:257+<

$FFHVV�WR�WKH�6HFRQG�JHQHUDWLRQ�&UHGLW�5HSRUWLQJ�6\VWHP�RI�WKH�&HQWUDO�%DQN
*XDUDQWHHG�3URGXFWV

:RUNLQJ�FDSLWDO�ILQDQFLQJ�JXDUDQWHH *XDUDQWHHG�ORDQ�LVVXHG�WR�PHHW�WKH�FDVK�GHPDQG�RI�FXVWRPHUVIRU�DQLPDO�SURGXFWLRQ�DQG�RSHUDWLRQ��%UHHGLQJ�W\SH��EURLOHUV��GXFNV��SLJV��OD\LQJ�KHQV��GDLU\�FRZV��HWF�3URGXFW�IHDWXUHV��VLPSOH�IRUPDOLWLHV��KLJK�TXRWD�DQG�UHF\FODELOLW\*XDUDQWHHG�ORDQ�LVVXHG�WR�PHHW�WKH�LQYHVWPHQW�GHPDQG�RI�IL[HG�DVVHWV�RI�EUHHGLQJ�FXVWRPHUV)LQDQFLQJ�REMHFW��EUHHGLQJ�HTXLSPHQW3URGXFW�IHDWXUHV��KLJK�DPRXQW�DQG�ORQJ�WHUP
$FFXPXODWLYHO\�VHUYLQJ����������EUHHGLQJ�KRXVHKROGV��ZLWK�JXDUDQWHHG�ORDQ�RI�50%������ELOOLRQ�\XDQ�

�����EUHHGLQJ�IDUPV��DQG���PLOOLRQ�DPRXQW�RI�OLYHVWRFN �������EUHHGLQJ�IDUPV��DQG� �PLOOLRQ�DPRXQW����RI�OLYHVWRFN �������EUHHGLQJ�IDUPV��DQG� PLOOLRQ�DPRXQW�RI��� OLYHVWRFN

)L[HG�DVVHWVILQDQFLQJ�JXDUDQWHH



��

3LJ�UDLVLQJ�/HDGLQJ�(QWHUSULVHV
�/DQGLQJ�RQ�WKH�<HOORZ�5LYHU�2OG�5LYHUZD\�0DNHV�LW�%HFRPH�DQ�2DVLV��([FHUSW��5HSRUWHU�RI�5XUDO�'D]KRQJ�'DLO\�:HL�;LQPHL�&RUUHVSRQGHQW�'HQJ�0HLSLQJ3URPRWLRQ�RI����6XUURJDWH�)DUPV

6FDQ�WKH�FRGH�WR�UHDG�WKH�RULJLQDO�WH[W
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�WUDQVDFWLRQ�UHFRUGV�LQVLGH�1HZ�+RSH�DQG�WKH�SHUIRUPDQFH�RI� WKH� FXVWRPHUV�� DQG� SURYLGHV� WKH� EDQN�ZLWK� WKH� VXJJHVWHG� ILQDQFLQJ� OLPLWV� DFFRUGLQJ� WR� WKH� FXVWRPHUV
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)LYH�%XVLQHVV�6FHQDULRV�/D\RXW�RI�WKH�:KROH�,QGXVWU\�&KDLQ

([WUDFWV�IURP�5HOHYDQW�1HZV5HSRUWVW
5DZ�PDWHULDO���IHHG���EUHHGLQJ 5DZ�PDWHULDO���IHHG���EUHHGLQJ8SVWUHDP�FUHGLW�ILQDQFLQJ 'RZQVWUHDP�FUHGLW�ILQDQFLQJ

)HHG
)HHG�VDOHV 3RXOWU\�6ZLQH�$TXDWLF�SURGXFWV�
$TXDFXOWXU 3RXOWU\�6ZLQH
&RQWUDFW�EUHHGLQJ(TXLSPHQW�ORDQ

&RUQ�FURSSLQJ�LQGXVWU\

'HSRVLW�ORDQ

5DZ�PDWHULDO�WUDGH

([WHUQDO�VODXJKWHULQJ�SURFHVVLQJ� )RRG�VWRUHV�
7HUPLQDO�)LQDQFLQJ� )RRG�SURFHVVLQJ,QWHUQDO�VODXJKWHULQJ�3RXOWU\���3RUN

'HHS�SURFHVVLQJ�RI�FRUQ2LO�PHDO�JUHDVH([FLSLHQWV�

:DUHKRXVLQJ�DQG�ORJLVWLFV�VHUYLFH



,Q�RUGHU�WR�HQVXUH�IRRG�VHFXULW\�DQG�SUDFWLFH�WKH�FRQFHSW�RI�GXDO�FDUERQ�GHYHORSPHQW��ZH�ODXQFKHG�´VSHFLDO�JUDLQ�VDYLQJ�SURMHFWµ� WR�VDYH�JUDLQ�XVH� LQ�SURGXFWLRQ�� ,QFUHDVLQJ� WKH�FRPSUHKHQVLYH�XWLOL]DWLRQ�HIILFLHQF\�RI� IHHG�E\����HYHU\�\HDU��L�H��VDYLQJ����RI�JUDLQ�HYHU\�\HDU��LQ�ILYH�FRQVHFXWLYH�\HDUV��ZH�FDQ�VDYH�DERXW�����PLOOLRQ�WRQV�RI�JUDLQ�DQG�VDYH�PRUH�WKDQ���PLOOLRQ�PX�RI�FXOWLYDWHG�ODQG�
6SHFLDO�*UDLQ�6DYLQJ�$FWLRQ
$FWLRQ�0HDVXUHV����%\�EUHHGLQJ�HQJLQHHULQJ��RSWLPL]LQJ�WKH�SLJ�YDULHWLHV��UHGXFLQJ�WKH�JUDLQ�FRQVXPSWLRQ�DQG�DFKLHYLQJ�����RI�WKH�VDYLQJ�WDUJHW����%\�RSWLPL]LQJ�WKH�IHHG�IRUPXOD�FRQWLQXRXVO\��DFKLHYLQJ�����RI�WKH�VDYLQJ�WDUJHW����%\�RSWLPL]LQJ�EUHHGLQJ�PHWKRGV�DQG�ILQH�PDQDJHPHQW��UHGXFLQJ�IHHG�XVH�DQG�DFKLHYLQJ�����RI�WKH�VDYLQJ�WDUJHW��

3LJ�IHHG�IRUPXOD

$TXDWLF�IHHG

:H�VWXGLHG�WKH�DSSOLFDWLRQ�RI�VRUJKXP��ZKHDW��EDUOH\��EURZQ�ULFH��ULFH��SHDQXW�PHDO��UDSHVHHG�PHDO�DQG�VXQIORZHU�VHHG� PHDO� XVHG� LQ� OLYHVWRFN� DQG� SRXOWU\� IHHG�� DQG� LQFUHDVHG� WKH� XVDJH� RI� QRQ�FRQYHQWLRQDO� UDZ� PDWHULDOV�FRPELQLQJ�ZLWK�FRUUHVSRQGLQJ�UDZ�PDWHULDO�SUHWUHDWPHQW�WHFKQRORJ\��DQG�D�FRPELQDWLRQ�RI�SURFHVVLQJ�WHFKQRORJ\�
2SWLPL]DWLRQ�RI�)HHG�)RUPXOD
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7KH� VZLQH� LQGXVWU\� RI� WKH� FRPSDQ\� DGRSWV� PXOWL�VWDJH� DFFXUDWH� QXWULWLRQ� DQG� ORZ� SURWHLQ� EDODQFHG� DPLQR� DFLG�WHFKQRORJ\� WR� UHGXFH� WKH�FRQVXPSWLRQ�RI� VR\EHDQ�PHDO� LQ� FRPPHUFLDO� SLJ� IRUPXOD�� ,Q������� WKH�XVH�RI� VR\EHDQ�PHDO�GHFUHDVHG�E\�PRUH�WKDQ����\HDU�RQ�\HDU��VDYLQJ����������WRQV�RI�VR\EHDQ�PHDO�%DVHG� RQ� WKH� DFFXUDWH� IHHGLQJ� WHFKQRORJ\� RI� SUHJQDQW� VRZV�� RQ� WKH� EDVLV� RI� HQVXULQJ� WKH� ERG\� FRQGLWLRQ� DQG�UHSURGXFWLYH�SHUIRUPDQFH�RI�VRZV��WKH�IHHGLQJ�DPRXQW�RI�HDFK�VRZV�ZDV�UHGXFHG�E\���NJ�\HDU�DQG���������WRQV�RI�IHHG�ZDV�VDYHG�
,Q� WKH� DVSHFW� RI� SLJ� EUHHGLQJ��1HZ�+RSH� /LXKH� GRHV� QRW� VLPSO\� WDNH� RQH� HQG� RI� WKH� SRUN� LQGXVWU\� FKDLQ� DV� WKH�VWDUWLQJ� SRLQW� RI� LQWHUHVW�� EXW�PD[LPL]HV� WKH� EHQHILW� RI� WKH� LQGXVWULDO� FKDLQ� RI� FRPPHUFLDO� SLJ� SURGXFWLRQ�ZLWKLQ� D�FHUWDLQ� UDQJH� E\� DQDO\]LQJ� WKH� YDOXH� RI� HDFK� OLQN� WKURXJK� ELJ� GDWD�� FDUU\LQJ� RXW� EDODQFHG� EUHHGLQJ� DQG�FRPSUHKHQVLYH�VHOHFWLRQ�RI�EUHHGLQJ�SLJV�*HQRPLF�6HOHFWLRQ�%UHHGLQJ�7HFKQRORJ\(DUO\�VHOHFWLRQ�FDQ�EH�DFKLHYHG�E\�GHWHUPLQLQJ� WKH�JHQH�FRPSRVLWLRQ�RI�RIIVSULQJV�DQG�VHOHFWLQJ�SLJOHWV�FDUU\LQJ�H[FHOOHQW�JHQHV�WKURXJK�JHQRPLF�DQDO\VLV�RI�FRUH�SLJ�KHUGV��ZKLFK�KDV�WKH�DGYDQWDJHV�RI� LPSURYLQJ�WKH�DFFXUDF\�UDWH��UHGXFLQJ�WKH�IHHGLQJ�FRVW�DQG�DFFHOHUDWLQJ�WKH�JHQHWLF�SURJUHVV�+8*(�+23(�7KH�JHQRPH�EUHHGLQJ�VRIWZDUH�ZLWK�LQGHSHQGHQW�LQWHOOHFWXDO�SURSHUW\�ULJKWV�FRYHUV�WKH�JHQRPH�EUHHGLQJ�HYDOXDWLRQ�V\VWHP�RI�SURGXFWLRQ�PDQDJHPHQW��JURZWK���WUDLWV���UHSURGXFWLRQ���WUDLWV�DW�WKH�VDPH�WLPH�

2SWLPL]DWLRQ�RI�3LJ�9DULHWLHV
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:KHDW��EURZQ� ULFH�ULFH�PL[WXUH��EDUOH\�DQG� ULFH�EUDQ�DUH�XVHG�DV�PDLQ� UDZ�PDWHULDOV��DQG� WKH�DPRXQW�RI�FRUQ�DQG�VR\EHDQ�PHDO�LV�UHGXFHG�DFFRUGLQJO\�,I� FRUQ� LV� UHSODFHG� E\� VRUJKXP�� ULFH� DQG� EURZQ� ULFH�� WKH� FRUQ� DGGLWLRQ� DPRXQW� FDQ� EH� JUHDWO\�UHGXFHG�,I�VR\EHDQ�PHDO�LV�UHSODFHG�E\�SHDQXW�PHDO��UDSHVHHG�PHDO�DQG�VXQIORZHU�PHDO�WKH�DPRXQW�RI�VR\EHDQ�PHDO�FDQ�EH�UHGXFHG�E\���WR����

/RZ�SURWHLQ� GLHWV�� DQG� IHHG� IRU� JUDVV� FDUS�� FRPPRQ� FDUS�� WLODSLD�� FDWILVK�� DQG� VR� RQ� ZHUH�GHYHORSHG�E\�DPLQR�DFLG�EDODQFH�WHFKQRORJ\�� ,W�FDQ�UHGXFH�WKH�XVH�RI�SURWHLQ�E\������ZLWKRXW�DIIHFWLQJ�SURGXFWLRQ�SHUIRUPDQFH��DQG�VDYHV�SURWHLQ�UHVRXUFHV�HIIHFWLYHO\�7KH�FRPELQDWLRQ�RI�DQLPDO�GHULYHG�SURWHLQ�DQG� IHUPHQWDWLRQ�UDZ�PDWHULDOV�FDQ�UHGXFH�RU�HYHQ�HOLPLQDWH�WKH�XVH�RI�VR\EHDQ�PHDO�%\� LQFUHDVLQJ� JULQGLQJ� ILQHQHVV� DQG� DGMXVWLQJ� VFUHZ� FRQILJXUDWLRQ�� ULFH� SROLVKLQJ� SRZGHU� DQG�ULFH�EUDQ�DUH�SDUWLDOO\�RU�FRPSOHWHO\�VXEVWLWXWHG�IRU�FRUQ��ZKHDW�DQG�IORXU��7KH�DGGLWLRQ�DPRXQW�RI�VWDUFK\�UDZ�PDWHULDOV�LQ�IHHG�VXFK�DV�FRUQ��ZKHDW�DQG�IORXU�FDQ�EH�UHGXFHG�E\�����
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$FFRUGLQJ�WR�WKH�VWDWLVWLFV�RI�WKH�WHVWLQJ�JURXQG��WKURXJK�WKH�XVH�RI�WKH�ODWHVW�EUHHGLQJ�WHFKQRORJ\��KLJK�SHUIRUPDQFH�ERDUV� FDQ�EH� FRQWLQXRXVO\�EUHG��ZLWK� FRPPHUFLDO� SLJ� IHHG�WR�ZHLJKW� UDWLR�� GDLO\� JDLQ�� VXUYLYDO� UDWH�DQG�RWKHU� NH\�JURZWK�LQGLFDWRUV�EHWWHU�WKDQ�WKRVH�RI�WKH�IRUHLJQ�PXOWLOLQH�SLJ�KHUGV�UDLVHG�DW�WKH�VDPH�WLPH�

3LJ�+HUG�0DQDJHPHQW%\�LPSURYLQJ�WKH�XQLIRUPLW\�DQG�HYHQQHVV�RI�SLJ�KHUGV�DQG�UHGXFLQJ�WKH�GLIIHUHQFH�RI�SLJV�LQ�WKH� VDPH� KHUG�� WKH� JURZWK� VSHHG� DQG� SRWHQWLDO� RI� SLJ� KHUGV� FDQ� EH� LPSURYHG�� WKH� GDLO\�ZHLJKW� JDLQ� FDQ� EH� LPSURYHG�� WKH� DJH� IRU� PDUNHWLQJ� FDQ� EH� VKRUWHQHG� DQG� WKH� DYHUDJH�SURILWDELOLW\� RI� SLJV� FDQ�EH� LPSURYHG�� WKH� IHHGLQJ� F\FOH� FDQ�EH� VKRUWHQHG�� SUHFLVH� IHHGLQJ�DFFRUGLQJ�WR�WKH�ZHLJKW�SHULRG�FDQ�EH�DFKLHYHG��DQG�WKH�FRVW�FDQ�EH�UHGXFHG��QXUVLQJ�DQG�WUHDWPHQW� PHDVXUHV� DQG� VFKHPHV� FDQ� EH� WDNHQ� LQ� D� WLPHO\�� DFFXUDWH� DQG� FHQWUDOL]HG�PDQQHU�IRU�SLJV�RI�WKH�VDPH�W\SH�WR�LPSURYH�WKH�VXUYLYDO�UDWH�DQG�GDLO\�JDLQ�DQG�HQVXUH�WKH�UDSLG�JURZWK�RI�SLJ�KHUGV�6LWH�0DQDJHPHQW&RQWLQXRXVO\� LPSURYH� WKH�RQ�VLWH� IHHGLQJ�PDQDJHPHQW��RSWLPL]H� WKH�VWUXFWXUH�RI� IHHG� WURXJK�� UHGXFH� IHHG�ZDVWH�GXULQJ�EUHHGLQJ��DQG�UHDOL]H�DFFXUDWH�IHHGLQJ�DFFRUGLQJ�WR�WKH�IHHG�LQWDNH�DQG�ERG\�ZHLJKW�RI�SLJV��6WUHQJWKHQ�WKH�PDQDJHPHQW� RI� VXUSOXV� PDWHULDOV�� DVVLJQ� VSHFLDO� SHUVRQQHO� IRU� VXSHUYLVLRQ� DQG� IROORZ�XS�� DQG� DVVLJQ�UHVSRQVLELOLWLHV�WR�SHUVRQQHO�

2SWLPL]DWLRQ�RI�%UHHGLQJ�0DQDJHPHQW:H�DGRSW�VFLHQWLILF�DQG�SUHFLVH�IHHGLQJ�PDQDJHPHQW�LQ�WKH�EUHHGLQJ�SURFHVV��2Q�WKH�RQH�KDQG��ZH�FDQ�UHGXFH�IHHG�ZDVWH�WKURXJK�SUHFLVH�QXWULWLRQ�DQG�ILQH�PDQDJHPHQW��DQG�RQ�WKH�RWKHU�KDQG��ZH�FDQ�SURPRWH�WKH�KHDOWK\�JURZWK�RI�SLJV��LPSURYH�WKH�JURZWK�HIILFLHQF\�DQG�SURGXFWLRQ�LQGH[�RI�SLJV��UHGXFH�WKH�IHHG�WR�PHDW�UDWLR��DQG�FRQVXPH�OHVV�IHHG�ZKHQ�SURGXFLQJ�WKH�VDPH�TXDQWLW\�RI�SRUN��WKXV�VDYLQJ�IHHG�DQG�JUDLQ�
,PSOHPHQW� WKH� PDQDJHPHQW� RI� IHHG� EXGJHW� WDEOH�� IRUPXODWH� IHHG� EXGJHW� DFFRUGLQJ� WR� WKH�QXWULWLRQDO�QHHGV�RI�SLJ�KHUGV��VWULFWO\�FRQWURO� WKH� IHHG�IHHGLQJ�DPRXQW�RI�KHUGV�DW�HDFK�VWDJH�IURP�WKH�VRXUFH��DQG�FRQWURO�WKH�IHHG�FRQVXPSWLRQ�DQG�IHHG�FRVW�DV�D�ZKROH�

6RXUFH�&RQWURO
3UHFLVH�)HHGLQJ$FFXUDWH�DQG�HIILFLHQW�IHHGLQJ�FDQ�UHDOL]H�KLJK�HIILFLHQF\�EUHHGLQJ��ZKLFK�FDQ�QRW�RQO\�UHGXFH�WKH�ZDVWH�RI�IHHG��EXW�DOVR�UHGXFH�WKH�EUHHGLQJ�FRVW��:H�KDYH�IRUPXODWHG�623�IRU�DFFXUDWH�XVH�RI� IHHG��DQG�ILQH�PDQDJHPHQW�RI� IHHG�RUGHULQJ��IHHGLQJ��XVH�DQG�LQSXW�WR�HQVXUH�DFFXUDWH�XVH�RI�IHHG��UHGXFLQJ�IHHG�FRVW�DQG�LPSURYLQJ�SLJ�KHUG�JURZWK�SHUIRUPDQFH�� ,Q� DGGLWLRQ�� ZH� KDYH� DOVR� FDUULHG� RXW� PHDVXUHV� WR� RSWLPL]H� WKH� ���GD\� SRVW�ZHDQLQJ� IHHGLQJ�PDQDJHPHQW��DGMXVW�WKH�VWDQGDUG�IHHGLQJ�SURFHGXUH��FDOLEUDWH�WKH�IHHG�ER[�DQG�DGMXVW�WKH�IHHGLQJ�YROXPH�UHFRUG�IRUP�WR�FRQWLQXRXVO\�LPSURYH�WKH�DFFXUDWH�IHHGLQJ�OHYHO�

��

$� IHZ� GD\V� DJR�� WKH� 0LQLVWU\� RI� $JULFXOWXUH� DQG� 5XUDO� $IIDLUV� DQQRXQFHG� WKH� ���������� 6KHQQRQJ� &KLQD�$JULFXOWXUDO� 6FLHQFH� DQG� 7HFKQRORJ\� $ZDUG� �KHUHLQDIWHU� UHIHUUHG� WR� DV� �6KHQQRQJ� $ZDUG���� FRPPHQGLQJ�DJULFXOWXUDO�VFLHQFH�DQG�WHFKQRORJ\�SHUVRQQHO�DQG�LQQRYDWLRQ�WHDPV�ZKR�KDYH�PDGH�RXWVWDQGLQJ�FRQWULEXWLRQV�WR�WKH�SURJUHVV�RI�DJULFXOWXUDO�VFLHQFH�DQG�WHFKQRORJ\�DQG�WKH�GHYHORSPHQW�RI�DJULFXOWXUDO�DQG�UXUDO�HFRQRPLF�GHYHORSPHQW� LQ� &KLQD�� 1HZ� +RSH� /LXKH� &R��� /WG�� )HHG� 5HVHDUFK� ,QVWLWXWH� SDUWLFLSDWHG� LQ� ´5HVHDUFK� DQG�$SSOLFDWLRQ�RI�.H\�7HFKQRORJ\�RI�)HHG�1XWULWLRQ�IRU�+LJK�TXDOLW\�3RUN�3URGXFWLRQµ�ZRQ�WKH�ILUVW�SUL]H�RI�6FLHQWLILF�5HVHDUFK�$FKLHYHPHQW�RI�����������6KHQQRQJ�$ZDUG�7KH� SURMHFW� PDLQO\� VROYHV� WKH� SURGXFWLRQ�� KHDOWK� DQG� PHDW� VDIHW\� SUREOHPV� RI� OLYH� SLJV� WKURXJK� WKH� NH\�WHFKQRORJ\�RI�IHHG�QXWULWLRQ��7KURXJK�LQGHSHQGHQW�LQQRYDWLRQ��WKH�)HHG�5HVHDUFK�,QVWLWXWH�KDV�GHYHORSHG�D�VHW�RI� VFLHQWLILF� QXWULWLRQ� WHFKQRORJ\�V\VWHP��ZLWK� WKH�FRUH�RI� LPSURYLQJ� WKH�VDIHW\�DQG�HIILFLHQF\�RI� IHHG�QXWULWLRQ��KHDOWK\�PHDW�TXDOLW\�DQG� IULHQGO\�HQYLURQPHQW��DLPLQJ�DW� LPSURYLQJ� WKH�KHDOWK�DQG�SURGXFWLRQ�SHUIRUPDQFH�RI�SLJV�DQG�LPSURYLQJ�WKH�HIILFLHQF\�RI�SLJ�IDUP��VR�DV�WR�DFKLHYH�WKH�EHVW�EDODQFH�RI�IHHG�QXWULWLRQ�VXSSO\��DQLPDO�SURGXFWLRQ�SHUIRUPDQFH��PHDW�TXDOLW\�DQG�VDIHW\�DQG�HFRORJLFDO�HQYLURQPHQW� IULHQGOLQHVV��DQG� LQ� OLQH�ZLWK� WKH�SURGXFW� FUHDWLRQ� FRQFHSW� RI� ´SXWWLQJ� SLJV� WKH� ILUVW� DQG� UHWXUQLQJ� WR� WKH� RULJLQDO� QDWXUHµ�� WKH� ,QVWLWXWH� KDV� ILUVW�FUHDWHG� ´SRZGHU�DQG�JUDQXODWHGµ� W\SH� RI� DQWLELRWLFV� PLON� UHSODFHU� DQG� FRQVHUYDWLRQ� SLJ� IHHG� IRU� SLJV�� DQG�GHYHORSHG� ´JUHHQ� IRRWSULQWµ�� ´SRVWSDUWXP�PHDOµ�� ´KHDUW� FRPIRUWµ�� ´KHDUW� HQMR\PHQWµ� DQG� ´KHDUW� KRQHVW\µ� IRRG�JUDGH�ELR�HQYLURQPHQWDO� SURWHFWLRQ� IHHGV�� UHDOL]LQJ� WKH�JRRG�DSSHWLWH�� QR�GLDUUKHD�� JRRG�JURZWK�RI� WKH�ZKROH�EUHHGLQJ�SHULRG��7KH�WHDP�KDV�VXFFHVVLYHO\�ZRQ�D�VHULHV�RI�KRQRUV��LQFOXGLQJ�WKH�ILUVW�SUL]H�RI�6KDQGRQJ�$QLPDO�+XVEDQGU\�6FLHQFH�DQG�7HFKQRORJ\�$ZDUG��WKH�ILUVW�SUL]H�RI�6FLHQFH�DQG�7HFKQRORJ\�$ZDUG�RI�&KLQHVH�&HUHDOV�DQG�2LOV�$VVRFLDWLRQ�DQG�WKH�WLWOH�RI�6LFKXDQ�7RS�,QQRYDWLRQ�DQG�(QWUHSUHQHXUVKLS�7HDP�

1HZ�+RSH�/LXKH�ZDV�$ZDUGHG�WKH�)LUVW�3UL]H�RI�6KHQQRQJ�&KLQD�$JULFXOWXUDO�6FLHQFH�DQG�7HFKQRORJ\�$ZDUG��([FHUSW�

7+(�32:(5�2)�%(,1*�75867:257+<³�����&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�5HSRUW 1(:�+23(�/,8+(�7+(�32:(5�2)�%(,1*�75867:257+<

6FDQ�WKH�FRGH�WR�UHDG�WKH�RULJLQDO�WH[W



&RUSRUDWH�*RYHUQDQFH,QYHVWRU�&RPPXQLFDWLRQ&RPSOLDQW�7D[�3D\PHQW5LVN�&RQWURO3DUW\�&RQVWUXFWLRQ
�� &RUSRUDWH�*RYHUQDQFH)LJKW�WR�VWLFN�WR�ORQJ�WHUPLVP

&RUSRUDWH�*RYHUQDQFH
�� ��

,Q� DFFRUGDQFH�ZLWK� WKH�&RPSDQ\� /DZ�� 6HFXULWLHV� /DZ��&RGH� RI� &RUSRUDWH�*RYHUQDQFH� IRU� /LVWHG�&RPSDQLHV� LQ�&KLQD��6WRFN�/LVWLQJ�5XOHV�RI�6KHQ]KHQ�6WRFN�([FKDQJH��*XLGHOLQH�IRU�6WDQGDUG�2SHUDWLRQ�RI�/LVWHG�&RPSDQLHV�RI�6KHQ]KHQ� 6WRFN� ([FKDQJH�� DQG� ODZV� DQG� UHJXODWLRQV� DQG� QRUPDWLYH� GRFXPHQWV� RI� &KLQD� 6HFXULWLHV�5HJXODWRU\�&RPPLVVLRQ�� FRPELQHG� ZLWK� WKH� DFWXDO� VLWXDWLRQ� RI� WKH� FRUSRUDWH�� WKH� FRUSRUDWH� JRYHUQDQFH� VWUXFWXUH� KDV� EHHQ�SHUIHFWHG� FRQWLQXRXVO\�� LQFOXGLQJ� JHQHUDO� PHHWLQJ� RI� VKDUHKROGHUV�� ERDUG� RI� GLUHFWRUV�� ERDUG� RI� VXSHUYLVRUV��PDQDJHPHQW� UHVSRQVLELOLWLHV��DQG�RSHUDWLRQDO� UHJXODWLRQV��DQG� WKH�HIIHFWLYHQHVV�RI� WKH�FRUSRUDWH�JRYHUQDQFH�KDV�EHHQ�LPSURYHG�FRQWLQXRXVO\�$V�RI�WKH�HQG�RI�WKH�UHSRUW�SHULRG��WKHUH�DUH���PHPEHUV�LQ�WKH�ERDUG�RI�GLUHFWRUV��LQFOXGLQJ���LQGHSHQGHQW�GLUHFWRUV��LQFOXGLQJ� �� IHPDOH��� DFFRXQWLQJ� IRU� RYHU� RQH� WKLUG� RI� WRWDO� PHPEHUV� RI� WKH� ERDUG� RI� GLUHFWRUV�� DQG� �� QRQ�LQGHSHQGHQW� GLUHFWRUV� �LQFOXGLQJ� �� IHPDOH��� ,QGHSHQGHQW� GLUHFWRUV� VHUYH� DV� WKH� FRQYHQHU� RI� DXGLW�� QRPLQDWLRQ��UHPXQHUDWLRQ� DQG� DVVHVVPHQW�� DQG� ULVN� FRQWURO� FRPPLWWHHV�� ,VVXHV� LQYROYLQJ� VSHFLDOL]HG� LWHPV� PXVW� ILUVW� EH�DSSURYHG� E\� WKH� VSHFLDOL]HG� FRPPLWWHHV� EHIRUH� VXEPLWWHG� WR� WKH� ERDUG� RI� GLUHFWRUV� IRU� GHOLEHUDWLRQ�� ZKLFK� LV�FRQGXFWLYH�IRU�LQGHSHQGHQW�GLUHFWRUV�WR�EHWWHU�SOD\�D�UROH�7KH� ERDUG� RI� GLUHFWRUV� KDV� HVWDEOLVKHG� ILYH� VSHFLDOL]HG� FRPPLWWHHV�� DXGLWLQJ�� UHPXQHUDWLRQ� DQG� DVVHVVPHQW��VWUDWHJLF�GHYHORSPHQW��QRPLQDWLRQ��DQG�ULVN�FRQWURO��,Q�DXGLWLQJ��UHPXQHUDWLRQ�DQG�DVVHVVPHQW��QRPLQDWLRQ��DQG�ULVN�FRQWURO� FRPPLWWHHV�� WKH� QXPEHU� RI� LQGHSHQGHQW� GLUHFWRUV� VKRXOG� DFFRXQW� IRU� RYHU� D� KDOI� DQG� WKHVH� LQGHSHQGHQW�GLUHFWRUV�VKRXOG�VHUYH�DV�WKH�FRQYHQHU�
7KH�DXGLW�FRPPLWWHH�KHOG�D�WRWDO�RI���PHHWLQJV�LQ�������7KH�DXGLW�FRPPLWWHH�SHUIRUPHG�GXWLHV�LQ�WHUPV�RI�UHODWLYH� UHJXODWLRQV�� NQHZ� WKH� ILQDQFLDO� SRVLWLRQ� DQG� WKH� EXVLQHVV� FRQGLWLRQ� RI� WKH� FRUSRUDWH� LQ� GHWDLO��GHOLEHUDWHG�WKH�SHULRGLF�UHSRUW�RI�WKH�FRUSRUDWH��GDLO\�DXGLW��DQG�VSHFLDOL]HG�DXGLW�ZRUN�RI�WKH�LQWHUQDO�DXGLW�GHSDUWPHQW��UHYLHZHG�WKH�IRUPXODWLRQ�DQG�LPSOHPHQWDWLRQ�RI�WKH�LQWHUQDO�FRQWURO�V\VWHP�RI�WKH�FRUSRUDWH��DQG�FDUULHG�RXW�HIIHFWLYH�JXLGDQFH�DQG�VXSHUYLVLRQ�RI�WKH�ILQDQFLDO�SRVLWLRQ�DQG�WKH�EXVLQHVV�FRQGLWLRQ�
7KH�UHPXQHUDWLRQ�DQG�DVVHVVPHQW�FRPPLWWHH�KHOG�D� WRWDO�RI���PHHWLQJV� LQ�������7KH�UHPXQHUDWLRQ�DQG�DVVHVVPHQW�FRPPLWWHH�GHOLEHUDWHG�DQG�FKHFNHG� WKH� UHOHDVH�RI� UHPXQHUDWLRQ�DQG�DOORZDQFH�RI�GLUHFWRUV�DQG�VHQLRU�PDQDJHUV��UHYLHZHG�WKH�TXDOLILFDWLRQ��FRQIHUULQJ�FRQGLWLRQ��YHVWLQJ�FRQGLWLRQV�RI�SHUVRQV�LQ�WKH�FRUSRUDWH�VWRFN�LQFHQWLYH�SODQ��DQG�SURYLGHG�JXLGDQFH�IRU�UHPXQHUDWLRQ�PDQDJHPHQW�DQG�VWRFN�LQFHQWLYH�PDQDJHPHQW�RI�GLUHFWRUV�DQG�VHQLRU�PDQDJHUV�
7KH�VWUDWHJLF�GHYHORSPHQW�FRPPLWWHH�KHOG�D�WRWDO�RI���PHHWLQJ�LQ�������-XGJLQJ�RQ�WKH�GRPHVWLF�HFRQRPLF�VLWXDWLRQ� DQG� WKH� LQGXVWULDO� IHDWXUHV�� WKH� VWUDWHJLF� GHYHORSPHQW� FRPPLWWHH� GHHSO\� DQDO\]HG� WKH� SUHVHQW�RSHUDWLRQ� VLWXDWLRQ� DQG� WKH� GHYHORSPHQW� SURVSHFW� RI� WKH� FRUSRUDWH�� DQG� WKH� LQGXVWULDO� ULVNV� DQG�RSSRUWXQLWLHV�� JDYH� YDOXDEOH� VXJJHVWLRQV� RQ� WKH� LPSOHPHQWDWLRQ� RI� WKH� GHYHORSPHQW� VWUDWHJ\� RI� WKH�FRUSRUDWH��JXDUDQWHHG�WKH�VFLHQWLILF�QDWXUH�RI�WKH�FRUSRUDWH�GHYHORSPHQW�SODQQLQJ�DQG�WKH�VWUDWHJLF�SROLF\��DQG�SURYLGHG�VWUDWHJLF�VXSSRUW�IRU�WKH�VXVWDLQDEOH�DQG�VWHDG\�GHYHORSPHQW�RI�WKH�FRUSRUDWH�

$XGLW�&RPPLWWHH

7+(�32:(52)�%(,1*�75867:257+<1(:�+23(�/,8+(
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5HPXQHUDWLRQ�DQG�$VVHVVPHQW�&RPPLWWHH

6WUDWHJLF�'HYHORSPHQW�&RPPLWWHH



�� ��

EJTDMPTVSF�BOOPVODFNFOUT���$IWHU�WKH�DQQXDO�UHSRUW�LV�GLVFORVHG��WKH�FRPSDQ\�KROGV�D�SHUIRUPDQFH�H[SODQDWLRQ�PHHWLQJ�LQ�D�UHPRWH�PDQQHU�RQ�WKH�,QWHUQHW�WR�DQVZHU�LQYHVWRUV
�TXHVWLRQV�LQ�UHDO�WLPH��$IWHU�WKH�GLVFORVXUH�RI�DQQXDO�UHSRUW��VHPL�DQQXDO�UHSRUW�DQG�WKLUG�TXDUWHU� UHSRUW�� WKH� FRPSDQ\� RUJDQL]HV� WHOHSKRQH� FRPPXQLFDWLRQ� PHHWLQJV� WR� LQWHUSUHW� NH\� EXVLQHVV� DQG�ILQDQFLDO�GDWD�RI� WKH�FRPSDQ\��DQVZHUV� LQYHVWRUV
�TXHVWLRQV��DQG� WLPHO\� UHOHDVHV� LQYHVWRU�FRPPXQLFDWLRQ� UHFRUGV�DIWHU�WKH�PHHWLQJ��'XULQJ�WKH�LVVXDQFH�RI�FRQYHUWLEOH�ERQGV�LQ�1RYHPEHU�������WKH�FRPSDQ\�RUJDQL]HG�DQ�RQOLQH�URDGVKRZ�WR�LQWHUDFW�ZLWK�LQYHVWRUV�WR�HQKDQFH�FRPPXQLFDWLRQ�RQ�FRQYHUWLEOH�ERQG�LVVXDQFH�

RVFTUJPOT�GSPN�����VTFST�����
BOTXFST�UISPVHIPVU�UIF�ZFBS�����

&RPSOLDQW�7D[�3D\PHQW:H�DGKHUH�WR�WKH�SKLORVRSK\�RI�SRVLWLYH�DQG�VWDQGDUG�RSHUDWLRQ��DQG�SD\�YDULRXV�WD[HV�RQ�WLPH�DQG�LQ�IXOO�DFFRUGLQJ�WR�WKH�ODZ��ZLWK�WD[�FUHGLW�UDWLQJ�$�IRU�PDQ\�\HDUV�7KH�KHDGTXDUWHUV�RI�WKH�FRPSDQ\�LV�HTXLSSHG�ZLWK�D�VSHFLDO�WD[�PDQDJHPHQW�FHQWHU��7KH�WHDP�PHPEHUV�KDYH�ULFK�ZRUNLQJ� H[SHULHQFH� LQ� WD[� V\VWHP�� IRXU� LQWHUQDWLRQDO� DFFRXQWLQJ� ILUPV� DQG� ILQDQFLDO� PDQDJHPHQW�� 7KH\� SURYLGH�EXVLQHVV�JXLGDQFH��LQVSHFWLRQ�DQG�WUDLQLQJ�WR�DOO�VXEVLGLDU\�FRPSDQLHV�DW�KRPH�DQG�DEURDG��DQG�WLPHO\�FRQYH\�WKH�ODWHVW�QDWLRQDO�WD[�ODZV�DQG�UHJXODWLRQV�,Q� RUGHU� WR� IXUWKHU� VWDQGDUGL]H� WKH� WD[� PDQDJHPHQW� RI� WKH� FRPSDQ\� DQG� FRPELQH� ZLWK� WKH� LQIRUPDWL]DWLRQ�FRQVWUXFWLRQ�RI� WKH�FRPSDQ\�� WKH�FRPSDQ\�RIILFLDOO\� ODXQFKHG� WKH� WD[� LQIRUPDWLRQ�PDQDJHPHQW�V\VWHP� LQ������ WR�JXDUDQWHH�WKH�SRVLWLYH�DQG�VWDQGDUG�RSHUDWLRQ�RI�WKH�FRPSDQ\�

,QYHVWRU�&RPPXQLFDWLRQ

7KH�QRPLQDWLRQ�FRPPLWWHH�KHOG�D�WRWDO�RI���PHHWLQJV�LQ�������7KH�QRPLQDWLRQ�FRPPLWWHH�SHUIRUPHG�GXWLHV�LQ� DFFRUGDQFH� ZLWK� UHODWLYH� UHJXODWLRQV�� GHHSO\� GLVFXVVHG� DQG� GHPRQVWUDWHG� WKH� DIIDLUV� VXFK� DV� WKH�TXDOLILFDWLRQ� RI� GLUHFWRUV� DQG� VHQLRU� PDQDJHUV�� DQG� DFWLYHO\� SDUWLFLSDWHG� LQ� WKH� UHFRPPHQGDWLRQ� DQG�HOHFWLRQ�RI�GLUHFWRUV�DQG�VHQLRU�PDQDJHUV�LQ�WKH�ILIWK�JHQHUDO�HOHFWLRQ�RI�WKH�ERDUG�RI�GLUHFWRUV�
5LVN�&RQWURO�&RPPLWWHH

1RPLQDWLRQ�&RPPLWWHH

7KH� ULVN� FRQWURO� FRPPLWWHH� KHOG� �� PHHWLQJ� LQ� ������ 7KH� ULVN� FRQWURO� FRPPLWWHH� SHUIRUPHG� GXWLHV� LQ�DFFRUGDQFH�ZLWK� UHODWLYH� UHJXODWLRQV��JXLGHG�DQG�DVVHVVHG� WKH�ZRUN�RI� WKH� WRWDO� ULVN�PDQDJHPHQW�RI� WKH�FRUSRUDWH�� VXSHUYLVHG� WKH� RSHUDWLRQDO� HIIHFWLYHQHVV� RI� WKH� ULVN� PDQDJHPHQW� V\VWHP� RI� WKH� FRUSRUDWH��DFKLHYHG� FRQWURO� DQG� SUHYHQWLRQ� RI� LQWHUQDO� DQG� H[WHUQDO� ULVNV� RI� WKH� FRUSRUDWH�� DQG� SURWHFWHG� DOO�VKDUHKROGHUV
�DQG�VWDNHKROGHUV
�ULJKWV�DQG�LQWHUHVWV� 5LVN�&RQWURO�
$FFRUGLQJ�WR�WKH�WKHRU\�RI�´IUDXG�WULDQJOHµ��WKH�FRPSDQ\�RSWLPL]HV��XSJUDGHV�DQG�LWHUDWLYHO\�XSGDWHV�WKH�DQWL�IUDXG�DQG�LQWHJULW\�FRPSOLDQFH�V\VWHP��DQG�SURYLGHV�FRUUHVSRQGLQJ�DQG�GHWDLOHG�V\VWHP�SURYLVLRQV�IRU�WKH�IRXU�OHYHOV�RI�JXLGLQJ�SURJUDP��V\VWHP�VSHFLILFDWLRQ��LPSOHPHQWDWLRQ�UXOHV�DQG�RSHUDWLRQ�JXLGDQFH��ZLWK�WKH�DLP�WR�LQWHJUDWH�WKH�ZKROH�SURFHVV�RI�WKH�LQWHJULW\�DQG�FRPSOLDQFH�UHTXLUHPHQWV�LQWR�WKH�RSHUDWLRQ�DQG�PDQDJHPHQW��JXLGH�DOO�VWDII�WR�DELGH�E\�WKH�ERWWRP�OLQH��IROORZ�UXOHV�DQG�UHJXODWLRQV��DQG�SURPRWH�WKH�KHDOWK\�DQG�VXVWDLQDEOH�GHYHORSPHQW�RI�WKH�HQWHUSULVH�

,QWHJULW\�DQG�&RPSOLDQFH�6\VWHP

:RQ�WKH�,QWHJULW\�DQG�&RPSOLDQFH�,QQRYDWLRQ�$ZDUG
'LJLWDO�DQG�,QWHOOLJHQW�5LVN�&RQWURO

3RVWHUV�IRU�$SSOLFDWLRQ�IRU�,QWHJULW\�DQG�&RPSOLDQFH�LQ�%UDQFKHV�DQG�6XEVLGLDULHV

7+(�32:(5�2)�%(,1*�75867:257+<³�����&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�5HSRUW 1(:�+23(�/,8+(�7+(�32:(5�2)�%(,1*�75867:257+<

,Q� ������ WKH� FRPSDQ\� UHOHDVHG� �� LQYHVWRU� FRPPXQLFDWLRQ� UHFRUGV� DQG� ����GLVFORVXUH� DQQRXQFHPHQWV�� DQG� UHSOLHG� ������TXHVWLRQV� DVNHG�E\� ����XVHUV�RQ�WKH�FQLQIR�FRP�RI�6KHQ]KHQ�6WRFN�([FKDQJH�7KH� FRPSDQ\� SD\V� JUHDW� DWWHQWLRQ� WR� � LQYHVWRU� UHODWLRQVKLS� PDQDJHPHQW��WUHDWV� HYHU\� LQYHVWRU� RQ� WKH� SULQFLSOHV� RI� IDLUQHVV�� MXVWLFH� DQG� RSHQQHVV��HIIHFWLYHO\� VDIHJXDUGV� WKH� LQWHUHVWV� RI� LQYHVWRUV�� HVSHFLDOO\� WKH� OHJLWLPDWH�ULJKWV� DQG� LQWHUHVWV� RI� VPDOO� DQG� PHGLXP�VL]HG� VKDUHKROGHUV�� SURYLGHV�LQYHVWRUV� ZLWK� GLYHUVLILHG� FRPPXQLFDWLRQ� FKDQQHOV� VXFK� DV� WHOHSKRQH� �RYHU�������DQVZHUV�LQ�WKH�ZKROH�\HDU���HPDLO��WKH�SODWIRUP�RI�FQLQIR�FRP�DQG�VR�RQ��VR� DV� WR� VROYH� TXHVWLRQV� DQG� DQVZHU� TXHVWLRQV� IRU� LQYHVWRUV��PDLQWDLQ� JRRG�LQYHVWRU� UHODWLRQV�� DQG� HIIHFWLYHO\� GHHSHQ� LQYHVWRUV
� XQGHUVWDQGLQJ� RI� WKH�FRPSDQ\
V�RSHUDWLRQ��EXVLQHVV��GHYHORSPHQW�VWUDWHJ\�DQG�LQYHVWPHQW�YDOXH�,Q�DGGLWLRQ��WKH�FRPSDQ\�SD\V�JUHDW�DWWHQWLRQ�WR�FRPPXQLFDWLRQ�ZLWK�RYHUVHDV�LQYHVWRUV�� ,Q������� WKH�FRPSDQ\� LVVXHG� WKH�(QJOLVK�YHUVLRQ�RI�DQQXDO� UHSRUW��VHPL�DQQXDO�UHSRUW�DQG�VRFLDO�UHVSRQVLELOLW\�UHSRUW�WR�KHOS�RYHUVHDV�LQYHVWRUV�WR�XQGHUVWDQG�DQG�IROORZ�WKH�VWUDWHJLF�GHYHORSPHQW�DQG�EXVLQHVV�VLWXDWLRQ�RI�WKH�FRPSDQ\�LQ�WLPH� 1HZ�+RSH�/LXKH�FRPELQHV�GLJLWDO�DQG�LQWHOOLJHQW�ULVN�FRQWURO�ZLWK�LQWHJULW\�DQG�FRPSOLDQFH�V\VWHP��DQG�HVWDEOLVKHV�D�VHW�RI�GLJLWDO�DQG�LQWHOOLJHQW�ULVN�FRQWURO�V\VWHP�ZLWK�LWV�RZQ�FKDUDFWHULVWLFV�

3FQMZ�UP�

.PSF�UIBO



�� ��
%DVHG�RQ�WKH�EXVLQHVV�FKDUDFWHULVWLFV��HVWDEOLVKHG�WKH� LQWHOOLJHQW�EDFNJURXQG�WR�SURYLGH�DGYLFH� RQ� YDOXH� FKDLQ� GHVLJQ�� EXVLQHVV� FDSDELOLW\�� VWUDWHJLF� RSHUDWLRQ�� HWF��� HVWDEOLVKHG�FDSDELOLW\� PLGGOH� RIILFH� DQG� EXVLQHVV� PLGGOH� RIILFH�� SURPRWHG� UHFWLILFDWLRQ� RI� DXGLW�SUREOHPV� DQG� FRRSHUDWHG� ZLWK� DQWL�IUDXG� LQYHVWLJDWLRQ�� HVWDEOLVKHG� DJLOH� IURQW� RIILFH� WR�UHDOL]H�VWUDWHJLF�REMHFWLYHV�RI�RSHUDWLRQ�

6XQVKLQH�$FWLRQ,Q�RUGHU�WR�SURPRWH�WKH�LPSOHPHQWDWLRQ��SUDFWLFH�DQG�HIIHFWLYHQHVV�RI�WKH�LQWHJULW\�DQG�FRPSOLDQFH�V\VWHP��ZH�KDYH�FDUULHG�RXW�D�ODUJH�QXPEHU�RI�VXQVKLQH�FXOWXUDO�DFWLYLWLHV�ZLWK�LQQRYDWLRQ�DQG�MR\��JXLGHG�WKH�HPSOR\HHV�WR�DEVRUE��PDVWHU�DQG� LPSOHPHQW� WKH�UXOHV�DQG�UHJXODWLRQV�RI� WKH�FRPSDQ\��DQG�EXLOG�D�VROLG� LGHRORJLFDO�DQG�PRUDO�GHIHQVH�OLQH�RI�SUHYHQWLQJ�FRUUXSWLRQ�2XU�6XQVKLQH�$FWLRQ� LQFOXGHV� WKH�VLJQLQJ�RI�6XQVKLQH�&RPPLWPHQW�/HWWHU� IRU� LQWHUQDO� HPSOR\HHV�� WKH�VLJQLQJ�RI�6XQVKLQH� &RRSHUDWLRQ� $JUHHPHQW� IRU� H[WHUQDO� VXSSOLHUV�� DV� ZHOO� DV� VXQVKLQH� SXEOLFLW\�� UHG� OLQH� PDQDJHPHQW�H[DPLQDWLRQ�� GHFODUDWLRQ� RI� HPSOR\HH� LQWHUHVW� UHODWLRQVKLS� DQG� UHODWLYH� UHODWLRQVKLS�� VXQVKLQH� SXEOLFLW\� SRVWHU��UHPLQGHU�RI�KROLGD\�LQWHJULW\��SXEOLFLW\�RI�FRPSODLQW�FKDQQHOV��DQG�GLYHUVLILHG�SXEOLFLW\��HWF�

%\� VRUWLQJ� RXW� WKH� H[LVWLQJ� ULVN� SRLQWV� RI� HDFK� LQGXVWU\�� IRUPHG� WKH� ULVN� PDS� RI� HDFK�LQGXVWU\� IRU� ULVN�JULG�PDQDJHPHQW��$W� WKH�VDPH�WLPH��VRUWHG�RXW� WKH�SRUWUDLWV�RI�VHQVLWLYH�SRVW�SHUVRQQHO�DFFRUGLQJ� WR� WKH�SRVW� IXQFWLRQV�� IXQFWLRQ�GHVLJQ�DQG�SURILOH�SRUWUDLWV��DQG�LPSURYHG� WKH� LQWHUQDO� FRQWURO� V\VWHP� LQ� YLHZ� RI� WKH� LPSRUWDQW� ULVN� SRLQWV�� FDUULHG� RXW�SUHYHQWLRQ� LQ� DGYDQFH� E\�PHDQV� RI� WUDLQLQJ� DQG� SXEOLFLW\� DQG� IRUPHG� WKH� HDUO\�ZDUQLQJ�PHFKDQLVP��VR�DV�WR�RUJDQLFDOO\�FRPELQHG�WKH�FRQVWUXFWLRQ�RI�ULVN�FRQWURO�ZLWK�LQWHJULW\�DQG�FRPSOLDQFH�

2UJDQL]HV�DOO�VWDII�WR�OHDUQ�WKH�FRQWHQW�RI�UHG�OLQH�DQG�SDUWLFLSDWH�LQ�WKH��UHG�OLQH�VFHQDULR��FHUWLILFDWLRQ�H[DPLQDWLRQ�
5HG�/LQH�6FHQDULRµ�&HUWLILFDWLRQ�([DPLQDWLRQ

5HJXODUO\�RUJDQL]HV�DQG�FDUULHV�RXW�SXEOLFLW\�RI�VXQVKLQH�FXOWXUH��KRQHVW\�DQG�VHOI�GLVFLSOLQH��DQG�FDUULHV�RXW�WDUJHWHG�SXEOLFLW\�DQG�WUDLQLQJ�RQ�VXQVKLQH�FXOWXUH�IRU�VHQLRU�H[HFXWLYHV��FRUH�PHPEHUV�RI�YDULRXV�LQGXVWU\�VHFWRUV��NH\�SRVWV�LQ�NH\�GHSDUWPHQWV�DQG�QHZ�HPSOR\HHV�WKURXJK�WKH�PRGH�RI��RQOLQH� �� RIIOLQH��� ,PSOHPHQWV� WKH� DOO�VWDII� OHFWXUHU� PHFKDQLVP� RI� $XGLW� DQG� 6XSHUYLVLRQ�'HSDUWPHQW��GHYHORSV�VWDQGDUGL]HG� WHPSODWHV��FRYHUV�DOO� IURQWOLQHV��DQG�FDUULHV�RXW�SXEOLFLW\�DQG�WUDLQLQJ�LQ�GDLO\�DXGLW�ZRUN�

6XQVKLQH�FXOWXUH�WUDLQLQJ

'HFODUDWLRQ�RI�&RQIOLFW�RI�,QWHUHVW5HTXLUHV�QHZ�HPSOR\HHV�WR�GHFODUH�FRQIOLFW�RI� LQWHUHVW�EHIRUH�VWDUWLQJ�ZRUN��:KHQ�WKHUH� LV�D�FKDQJH�VXFK�DV�SRVLWLRQ�SURPRWLRQ��WUDQVIHU�RU�LQWHUQDO�DQG�H[WHUQDO�UHODWLRQV�RI�HPSOR\HHV�VWDWXV�XSGDWH��LW� LV�D�PXVW�WR�UHSRUW�WUXWKIXOO\��,W�LV�UHSRUWHG�DJDLQ�LQ�D�FHQWUDOL]HG�PDQQHU�LQ�0DUFK�RI�HDFK�\HDU�WR�DQDO\]H�WKH�SRWHQWLDO�ULVNV�
'XULQJ�PDMRU� KROLGD\V�� UHOHDVHV� KRQHVW\� SRVWHUV� WKURXJK� H�PDLO�� LQWHUQDO� FRPPXQLFDWLRQ� SODWIRUP�DQG�:H&KDW� SXEOLF� DFFRXQW� WR� FUHDWH� D� ´FOHDQ�DQG�XSULJKW� DQG�KRQHVW� DQG�HIILFLHQWµ� FRRSHUDWLRQ�HQYLURQPHQW�
5HPLQGHU�RI�+ROLGD\�,QWHJULW\�

3XEOLVKHV�PXOWLSOH�UHSRUWLQJ�PHWKRGV�DQG�FRQGXFWV�FORVHG�ORRS�PDQDJHPHQW�RQ�WKH�LQYHVWLJDWLRQ�RI�UHSRUWV�3XEOLVKLQJ�5HSRUWLQJ�0HWKRGV

3URGXFHG�WKH�&RQILGHQWLDOLW\�6\VWHP�DQLPDWLRQ�YLGHR��,�:DQW�WR�*R�+RPH�KRQHVW�PLFURILOP��HWF���DQG�SRVWHG�WKHP�RQ�WKH�1HZ�+RSH
V�XQLYHUVLW\�ZHEVLWH�IRU�DOO�VWDII�WR�OHDUQ�
'LYHUVLILHG�3XEOLFLW\

7+(�32:(52)�%(,1*�75867:257+<1(:�+23(�/,8+(

7+(�32:(5�2)�%(,1*�75867:257+<³�����&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�5HSRUW 1(:�+23(�/,8+(�7+(�32:(5�2)�%(,1*�75867:257+<

'HFHPEHU���������LV�WKH���WK�,QWHUQDWLRQDO�$QWL�&RUUXSWLRQ�'D\��7KH�FRPSDQ\�KHOG�RQ�VLWH�VXQVKLQH�SXEOLFLW\�DFWLYLWLHV�LQ�%HLMLQJ��4LQJGDR�DQG�&KHQJGX�ZLWK�WKH�WKHPH�RI�´:LWK�0\�3RZHU�DQG�0\�5ROH��6D\�1R�WR�&RUUXSWLRQµ�

&RQGXFWHG� �VXQVKLQH�WUDLQLQJ�VHVVLRQV�IRU SHUVRQ�WLPHV����� ��������&RQGXFWHG� �V\VWHP�WUDLQLQJ�VHVVLRQV�DQG�UHFHLYHG �OHDUQLQJ�IHHGEDFN�TXHVWLRQQDLUHV�� �������&ROOHFWHG� DQVZHUV�IRU��UHG�OLQH�VFHQDULR��FHUWLILFDWLRQ�H[DPLQDWLRQ���������3RVWHG� �SRVWHUV�IRU�LQWHJULW\�DQG�FRPSOLDQFH�LQ�EUDQFKHV�DQG�VXEVLGLDULHV������7KH�QXPEHU�RI�LQWHUQDO�V\VWHP�LQWHUHVW�GHFODUDWLRQV�LV�PRUH�WKDQ� �������

(VWDEOLVKLQJ�:KROH�&KDLQ�&RRSHUDWLYH�5LVN�&RQWURO�2UJDQL]DWLRQ�IRU�3LJ�,QGXVWU\
(VWDEOLVKLQJ�5LVN�0DS�RI�,QGXVWULDO�6HFWRU



��
1HZ� +RSH� /LXKH� 3DUW\� &RPPLWWHH� KDV� XQLWHG� DQG� OHG� WKH� FRPSDQ\
V� SDUW\� RUJDQL]DWLRQV� DW� DOO� OHYHOV� DQG� DOO� 3DUW\�PHPEHUV�WR�UHVROXWHO\�LPSOHPHQW�WKH�GHFLVLRQ�PDNLQJ�DQG�GHSOR\PHQW�RI�WKH�VXSHULRUV��GHHSO\�VWXGLHG�DQG�LPSOHPHQWHG�WKH�VSLULW�RI�WKH�)LIWK�DQG�6L[WK�3OHQDU\�6HVVLRQV�RI�WKH���WK�&HQWUDO�&RPPLWWHH�RI�WKH�&RPPXQLVW�3DUW\�RI�&KLQD��DFWLYHO\�LPSOHPHQWHG�WKH�UHTXLUHPHQWV�RI��%UDQG�/HDS�<HDU�� IRU� WKH�3DUW\�FRQVWUXFWLRQ�ZRUN�RI� WKH�VXSHULRU�3DUW\�&RPPLWWHHV��DQG�IXUWKHU�SURPRWHG�WKH�EXLOGLQJ�RI�WKH��+RSH�5HG��3DUW\�&RQVWUXFWLRQ�%UDQG�RI��,QWHJUDWHG�3DUW\�&RQVWUXFWLRQ��<RXWK�3DUW\�%XLOGLQJ�DQG�5HVSRQVLEOH�3DUW\�&RQVWUXFWLRQ���DQG�FUHDWHG�D�QHZ�VLWXDWLRQ�RI�3DUW\�FRQVWUXFWLRQ�ZRUN�E\�IRFXVLQJ�RQ����NH\�ZRUNV��7KH�SDUW\�FRQVWUXFWLRQ�SUDFWLFH�RI�1HZ�+RSH�/LXKH�KDV�EHHQ�VHOHFWHG�LQ�WKH�([FHOOHQW�&DVH�RI�3DUW\�&RQVWUXFWLRQ�RI�3ULYDWH�/LVWHG�&RPSDQLHV�

7KH�SULPDU\�OHYHO�3DUW\�RUJDQL]DWLRQ�LV�WKH�IRXQGDWLRQ�RI�WKH�3DUW\
V�ZRUN�DQG� FRPEDW� HIIHFWLYHQHVV�� DQG� LV� WKH� EDWWOH� IRUWUHVV� IRU� FDUU\LQJ� RXW� WKH�3DUW\
V� OLQH��SULQFLSOHV��SROLFLHV�DQG� WDVNV��7KH�FRPSDQ\�KDV�������SDUW\�PHPEHUV� DQG� ��� SULPDU\� OHYHO� SDUW\� RUJDQL]DWLRQV�� LQFOXGLQJ� �� SULPDU\�OHYHO� SDUW\� FRPPLWWHHV�� �� JHQHUDO� SDUW\� EUDQFKHV� DQG� ��� SULPDU\� OHYHO�SDUW\�EUDQFKHV�7KH�FRPSDQ\
V�3DUW\�&RPPLWWHH�KDV�DOZD\V�IRFXVHG�RQ�VWUHQJWKHQLQJ�WKH�FRQVFLRXVQHVV�RI�3DUW\�PHPEHUV��JLYHQ�IXOO�SOD\�WR�WKH�UROH�RI�3DUW\�PHPEHUV��VWULFWO\�LPSOHPHQWHG�WKH�GDLO\�HGXFDWLRQ�DQG�PDQDJHPHQW�RI�3DUW\�PHPEHUV��HDUQHVWO\�LPSOHPHQWHG�WKH�´WKUHH�PHHWLQJV�DQG�RQH�OHVVRQµ�V\VWHP��DQG�KHOG�UHJXODU�3DUW\�FRPPLWWHHV�DQG�3DUW\�PHHWLQJV�� ,Q������� WKH�3DUW\�0HPEHU�(�+RPH��&KHQJGX�3LRQHHU�&ODVV�+RXU� UHDFKHG�D�VWDQGDUG� UDWH�RI�������(DFK�JUDVV�URRW�SDUW\�RUJDQL]DWLRQ�RI� WKH�FRPSDQ\�DOVR�FDUULHG�RXW�PRUH�WKDQ�����UHG�WKHPH�DFWLYLWLHV� LQ�YDULRXV�IRUPV��IXUWKHU�VWLPXODWLQJ�WKH�SDWULRWLF�HQWKXVLDVP�DQG�VWUXJJOH�SDVVLRQ�RI�WKH�3DUW\�PHPEHUV�

7KHUH�DUH������ SULPDU\�OHYHO�SDUW\�RUJDQL]DWLRQV��

1HZ�+RSH�/LXKH�3DUW\�&RPPLWWHH�DQG�VXERUGLQDWH�SDUW\�RUJDQL]DWLRQV�DW�DOO� OHYHOV�KDYH�FRQWLQXRXVO\�GHHSHQHG�WKH�SUDFWLFH�DFWLYLWLHV�RI�´,�GR�SUDFWLFDO�WKLQJV�IRU�WKH�PDVVHVµ�DQG�FDUULHG�RXW�QHDUO\�����WKHPHG�DFWLYLWLHV�VXFK�DV�VDIHW\�WUDLQLQJ��UHG�HGXFDWLRQ��FXOWXUDO�DFWLYLWLHV��ZDUP�KHDUWHG�FDUH��HWF���JLYLQJ�IXOO�SOD\�WR�WKH�ILJKWLQJ�IRUWUHVV�UROH�RI�SULPDU\�OHYHO�SDUW\�RUJDQL]DWLRQV�DQG�WKH�YDQJXDUG�UROH�RI�3DUW\�PHPEHUV�
3UDFWLFDO�$FWLYLWLHV�RI��,�'R�3UDFWLFDO�7KLQJV�IRU�WKH�0DVVHV�

-RLQW�FRQVWUXFWLRQ�RI�WKH�3DUW\�
,PSOHPHQWDWLRQ�RI�FXOWXUH &RRSHUDWLYH�RSHUDWLRQ6WXG\�RI�SDUW\�KLVWRU\�

2UJDQL]DWLRQ�DQG�FRQVWUXFWLRQ� 5XUDO�UHYLWDOL]DWLRQ
'HYHORSPHQW�RI�SDUW\�PHPEHUV�

7DOHQW�WUDLQLQJ
$ZDUGLQJ�DGYDQFHG�XQLW� 3XEOLF�JRRG

(PSOR\HH�FDUH�3DUW\�IHH�FROOHFWLRQ

3DUW\�&RQVWUXFWLRQ ��

+RSH�5HG�LV�$OZD\V�WKH�%DFNJURXQG�RI�WKH�(QWHUSULVH��([FHUSW�
´1HZ� +RSH
V� UHPDUNDEOH� DFKLHYHPHQWV� LQ� SURGXFWLRQ� DQG�PDQDJHPHQW� DQG� LWV� YDQJXDUG� SHUIRUPDQFH� LQ� IXOILOOLQJ� VRFLDO�UHVSRQVLELOLW\� DQG� FDUU\LQJ� RXW� SXEOLF� ZHOIDUH� DFWLYLWLHV� FRPH�IURP�WKH� OHDGHUVKLS�RI� WKH�3DUW\� WKURXJKRXW� WKH�ZKROH�SURFHVV�RI� WKH�GHYHORSPHQW�RI�1HZ�+RSH�µ��=KDQJ�0LQJJXL� VDLG��1HZ�+RSH� 3DUW\� &RPPLWWHH� ILUPO\� HVWDEOLVKHV� WKH� FRQFHSW� RI�´IRFXVLQJ�RQ�3DUW\�EXLOGLQJ�DURXQG�GHYHORSPHQW��DQG�JUDVSLQJ�WKH� 3DUW\� FRQVWUXFWLRQ� WR� SURPRWH� GHYHORSPHQWµ� DQG� DFWLYHO\�EXLOGV�WKH�´+RSH�5HGµ�3DUW\�&RQVWUXFWLRQ�%UDQG�LQWHJUDWLQJ�WKH�,QWHJUDWHG� 3DUW\� &RQVWUXFWLRQ�� <RXWK� 3DUW\� &RQVWUXFWLRQ� DQG�5HVSRQVLEOH�3DUW\�&RQVWUXFWLRQ�DURXQG�WKH�JRDO�RI�´VWURQJ�3DUW\�EXLOGLQJ� DQG� VWURQJ�GHYHORSPHQWµ�� DQG� RUJDQLFDOO\� LQWHJUDWHV� LW�ZLWK� WDOHQW� WUDLQLQJ�� FRUSRUDWH� FXOWXUH�� HQWHUSULVH� EUDQG�� PDVV�DFWLYLWLHV�DQG�JUDVV�URRWV�JRYHUQDQFH��DQG�KDV�ZDONHG�RXW�RI�D�QHZ� URDG� RI� 1HZ�+RSH� WKDW� WKH� 3DUW\� FRQVWUXFWLRQ� OHDGV� WKH�KLJK�TXDOLW\�GHYHORSPHQW�RI�WKH�HQWHUSULVH�7KH� DUWLFOHV� RI� DVVRFLDWLRQ� PDNH� FOHDU� WKDW� 
LQVLVW� RQ� DQG�VWUHQJWKHQ� WKH� OHDGHUVKLS� RI� WKH� 3DUW\
�� DQG� GHWHUPLQH� WKH�SRVLWLRQ�RI�WKH�3DUW\
V�RUJDQL]DWLRQ�LQ�WKH�FRUSRUDWH�JRYHUQDQFH�VWUXFWXUH� LQ� OHJDO� WKHRU\�� OD\LQJ� WKH� LQVWLWXWLRQDO� IRXQGDWLRQ� IRU�VWUHQJWKHQLQJ� WKH� OHDGHUVKLS� RI� WKH� 3DUW\
V� FRQVWUXFWLRQ�� 7KLV�\HDU�� DOO� VWDII�PHPEHUV� RI�1HZ�+RSH� KDYH� SDUWLFLSDWHG� LQ� WKH�
&RUSRUDWH� &XOWXUH� )HVWLYDO
� ZLWK� WKH� WKHPH� RI� 
6SOHQGRU� DV� D�6RQJ��DQG�6WUXJJOLQJ�IRU�1HZ�+RSH
��=KDQJ�0LQJJXL�VDLG�

7+(�32:(5�2)�%(,1*�75867:257+<³�����&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�5HSRUW 1(:�+23(�/,8+(�7+(�32:(5�2)�%(,1*�75867:257+<

6FDQ�WKH�FRGH�WR�UHDG�WKH�RULJLQDO�WH[W

3DUW\�PHPEHUV�LQ�WRWDO�

$W�WKH�HQG�RI�$SULO��PRUH�WKDQ�����3DUW\�PHPEHUV�DQG�FDGUHV�ZHQW�WR�-LQJJDQJVKDQ��WKH�KRO\�SODFH�RI�UHYROXWLRQ�� WR� LQKHULW�WKH� UHG� JHQH� DQG� FDUU\� IRUZDUG� WKH� HQWHUSULVH� FXOWXUH� ZKLOH�YLVLWLQJ�WKH�UHYROXWLRQDU\�EDVH�DQG�WKH�UHG�KRO\�SODFH�
2Q�-XQH��WK��WKH�1HZ�+RSH�/LXKH�3DUW\�&RPPLWWHH�FHOHEUDWHG�WKH����WK�DQQLYHUVDU\�RI�WKH�IRXQGLQJ�RI�WKH�3DUW\�
2Q�-XO\��VW��ZH�RUJDQL]HG�WR�ZDWFK�WKH�OLYH�EURDGFDVW�WR�FHOHEUDWH�WKH����WK�DQQLYHUVDU\�RI�WKH�IRXQGLQJ�RI�WKH�3DUW\�



)RRG�6DIHW\&XVWRPHU�6HUYLFH6XSSOLHU�0DQDJHPHQW�
�� (QWHUSULVH�,QYROYLQJ�3HRSOH
V�:HOO�%HLQJ6DIHJXDUGLQJ�OLIH�ZLWK�OLIH

)RRG�6DIHW\�
�� ��

:H�DGKHUH�WR�WKH�FRQFHSW�RI�IRRG�VDIHW\�PDQDJHPHQW�RI��7KHUH�LV�QR�WULYLDO�PDWWHU� LQ�SURGXFW�TXDOLW\�FRQWURO��DQG�WKH� IRRG� VDIHW\� UHVSRQVLELOLW\� LV� JUHDWHU� WKDQ� HYHU\WKLQJ´�� %DVHG� RQ� WKH� LQGXVWULDO� FKDLQ�� VXSSRUWHG� E\� DGYDQFHG�WHFKQRORJ\�� JXLGHG� E\� SHUIHFW� IRRG� VDIHW\� PDQDJHPHQW� V\VWHP� DQG� VWDQGDUG�� DQG� JXDUDQWHHG� E\� IRRG� VDIHW\�FXOWXUH��ZH�LPSOHPHQWHG�WKH�PDLQ�UHVSRQVLELOLW\�RI�IRRG�VDIHW\�DQG�HQVXUHG�WKH�ZKROH�FKDLQ�RI�IRRG�VDIHW\�IURP�IDUP�WR�WDEOH�WKURXJK�D�������DOO�URXQG�PRQLWRULQJ�V\VWHP�ZLWKRXW�EOLQG�VSRWV�
'R�QRW�OHW�JR�ZLWKRXW�FOHDU�FDXVHV�RI�QRQFRQIRUPLW\ 'R�QRW�OHW�JR�ZLWKRXW�FOHDU�SHRSOH�UHVSRQVLEOH 'R�QRW�OHW�JR�ZLWKRXW�WKH�LPSOHPHQWDWLRQ�RI�LPSURYHPHQW�PHDVXUHV

:H� SD\� JUHDW� DWWHQWLRQ� WR� IRRG� VDIHW\��:H� KDYH� HVWDEOLVKHG� WKH� IRRG� VDIHW\� PDQDJHPHQW� V\VWHP� RI� WKH� ZKROH�LQGXVWU\�FKDLQ�IURP�IHHG��EUHHGLQJ��FXOWLYDWLRQ�WR�IRRG��DQG�IRUPHG�WKH�WKUHH�OHYHO�VDIHW\�DQG�TXDOLW\�PDQDJHPHQW�V\VWHP� DQG� WKUHH�OHYHO� VDIHW\� DQG� TXDOLW\� DXGLW� V\VWHP� LQFOXGLQJ� WKH� IRRG� VDIHW\� DQG� TXDOLW\� PDQDJHPHQW�GHSDUWPHQW� RI� WKH� KHDGTXDUWHU�� %8� IRRG� VDIHW\� PDQDJHPHQW� OLQH� DQG� WKH� VDIHW\� DQG� TXDOLW\� GHSDUWPHQW� RI� WKH�VXEVLGLDU\�FRPSDQ\��,Q� DFFRUGDQFH� ZLWK� WKH� UHTXLUHPHQWV� RI� ,62������ +$&&3�� ,62������ DQG� RWKHU� TXDOLW\� DQG� IRRG� VDIHW\�PDQDJHPHQW� V\VWHPV�� FRPELQLQJ� ZLWK� WKH� FKDUDFWHULVWLFV� RI� WKH� LQGXVWU\� DQG� WKH� UHTXLUHPHQWV� RI� QDWLRQDO�UHJXODWLRQV� DQG� VWDQGDUGV�� ZH� KDYH� HVWDEOLVKHG� D� TXDOLW\� DQG� IRRG� VDIHW\�PDQDJHPHQW� V\VWHP� VXLWDEOH� IRU� RXU�&RPSDQ\�DQG�PDGH�FRQWLQXRXV� LPSURYHPHQW�� SDVVHG� WKH� UHOHYDQW� FHUWLILFDWLRQV�VXFK�DV�&KLQD�+$&&3��%5&*6�DQG�*/2%$/�*$3��:H�KDYH�DOVR�EXLOW�D�ZKROH�SURFHVV� WUDFHDELOLW\�PRGH�WKURXJKRXW� WKH� LQGXVWU\�FKDLQ�RI�EUHHGLQJ�� IHHG��FXOWLYDWLRQ��VODXJKWHULQJ�DQG�GHHS�SURFHVVLQJ�RI�PHDW�SURGXFWV��DQG�FUHDWHG�D�WUDQVSDUHQW�DQG�YLVXDO�PRQLWRULQJ�DQG�WUDFNLQJ�V\VWHP�WKURXJKRXW�WKH�SURFHVV�XVLQJ�PRGHUQ�DQG�LQIRUPDWLRQ�EDVHG�HTXLSPHQW��VR�DV�WR�UHDOL]H�WKH�UHDO�WLPH�YLGHR�WUDQVPLVVLRQ� RI� VHOI�RZQHG� IHHG� FRPSDQLHV�� EUHHGLQJ� IDUPV� DQG� VODXJKWHUKRXVHV�� DQG� WUDFLQJ� RI� WKH� HQG� PHDW�SURGXFWV�WKURXJK�45�FRGHV�

7KH�&RQFHSW�RI�)RRG�6DIHW\
7KH�SULQFLSOH�RI�WKUHH�QRW�OHWWLQJ�JR�

)RRG�6DIHW\�0DQDJHPHQW�6\VWHP�

%UHHGLQJ�6RXUFH�0DQDJHPHQW
3UH�VODXJKWHULQJ�6DPSOLQJ� &RQWUDFW�$FTXLVLWLRQ /RJLVWLFV�DQG�7UDQVSRUWDWLRQ� 4XDUDQWLQH�$FFHSWDQFH$VVLJQV�VSHFLDO�SHUVRQQHO�WR�WDNH�VDPSOHV�IRU�LQVSHFWLRQ�����GD\V�EHIRUH�VODXJKWHU��9LGHR�DQG�*36�OLQH�PRQLWRULQJ�RI�VDPSOLQJ�SURFHVV��$OO�OLQNV�IURP�VDPSOLQJ�WR�LVVXDQFH�RI�UHSRUW�VKDOO�EH�VXEMHFW�WR�FRPSOLDQFH�PDQDJHPHQW��

$UUDQJHV�VODXJKWHULQJ�SODQ�DFFRUGLQJ�WR�EUHHGLQJ�FRQWUDFW��$UUDQJHV�WKH�GUXJ�ZLWKGUDZDO�SHULRG�DFFRUGLQJ�WR�WKH�PHGLFDWLRQ�SURFHGXUH��&XWV�RII�WKH�IRRG�DQG�ZDWHU�VXSSO\�EHIRUH�VODXJKWHULQJ��

5HGXFHV�WKH�VWUHVV�DQG�LQMXU\�RI�SRXOWU\��7KHUPDO�LQVXODWLRQ�ZLWK�ZLQG�VKLHOGLQJ�FORWK�LQ�ZLQWHU��,Q�VXPPHU��IDQV�DQG�VSULQNOHUV�DUH�XVHG�IRU�FRROLQJ�GRZQ��

&RQGXFWV�JURXS�DQG�LQGLYLGXDO�WHVWV�4XDUDQWLQH�&HUWLILFDWH�RI�$QLPDO�2ULJLQ�)HHGLQJ�/RJ�$SSURYDO�1RWLFH�

7+(�32:(5�2)�%(,1*�75867:257+<³�����&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�5HSRUW 1(:�+23(�/,8+(�7+(�32:(5�2)�%(,1*�75867:257+<



3URGXFWLRQ�SURFHVV�FRQWURO
��3URFHVV�&RQWURO

��,QVSHFWLRQ�6XSSRUW

([HFXWH�+$&&3�PDQDJHPHQW�V\VWHP���5DZ�0DWHULDO�&RQWURO

��6WRUDJH�DQG�7UDQVSRUWDWLRQ�&RQWURO�
7HFKQRORJLFDO�,QQRYDWLRQ�:H�DFWLYHO\�SDUWLFLSDWH�LQ�WKH�UHVHDUFK�RI�QDWLRQDO�NH\�5	'�SURMHFWV��GHHSO\�VWXG\�WKH�DGYDQFHG�WHFKQRORJ\�LQ�WKH�LQGXVWU\��DQG�SURPRWH�WKH�WUDQVIRUPDWLRQ�DQG�DSSOLFDWLRQ�RI�QHZ�WHFKQRORJLHV�LQ�WKH�FRPSDQ\��VR�DV�WR�FRQWULEXWH�WR�WKH�KLJK�TXDOLW\�GHYHORSPHQW�RI�WKH�FRPSDQ\��:H�DOVR�DFWLYHO\�SDUWLFLSDWH� LQ�WKH�IRUPXODWLRQ�RI�YDULRXV�QDWLRQDO�DQG�LQGXVWULDO�VWDQGDUGV�� ,Q�RUGHU�WR�VWDQGDUGL]H�WKH�IRRG�VDIHW\�PDQDJHPHQW�RI�WKH�LQGXVWU\�DQG�OHDG�WKH�GHYHORSPHQW�RI�WKH�LQGXVWU\��LQ������ZH�SDUWLFLSDWHG�DQG�SUHVLGHG�VHYHUDO�VWDQGDUGV�ZKLFK�KDYH�EHHQ� UHOHDVHG�� LQFOXGLQJ��� LQGXVWU\�VWDQGDUG����QDWLRQDO�VWDQGDUGV�DQG���JURXS�VWDQGDUGV��

,Q�WKH�DVSHFW�RI�PHDW�VDIHW\�HYDOXDWLRQ��RQ�WKH�EDVLV�RI�VDWLVI\LQJ�WKH�QDWLRQDO�ODZV��UHJXODWLRQV�DQG�VWDQGDUGV��ZH�LQWURGXFHG� WKH� ELRORJLFDO� WHFKQRORJ\� PRGHO� RI� ]HEUDILVK� WR� FDUU\� RXW� WKH� LQQRYDWLYH� SLORW� SURMHFW� IRU� WKH�FRPSUHKHQVLYH�VDIHW\�HYDOXDWLRQ�RI�PHDW�SURGXFWV��=HEUDILVK�VKDUHV�����KRPRORJ\�ZLWK�KXPDQ�JHQHV��DQG�LV�OLVWHG�DV�WKH�WKLUG�ODUJHVW�PRGHO�RUJDQLVP�EHKLQG�UDW�DQG�PRXVH�E\�WKH�1DWLRQDO�,QVWLWXWHV�RI�+HDOWK��,W�LV�WKH�RQO\�YHUWHEUDWH�VXLWDEOH�IRU�KLJK�WKURXJKSXW�GUXJ�VFUHHQLQJ��7KH�JURXS�VWDQGDUG�7HVW�0HWKRG�IRU�=HEUDILVK�(PEU\RQLF�%LRORJLFDO�(IIHFW�RI�3RXOWU\�0HDW��7�&0$7%�������������OHG�E\�RXU�FRPSDQ\�ZDV�RIILFLDOO\�LVVXHG�E\�&KLQD�0HDW�$VVRFLDWLRQ�LQ�'HFHPEHU�������7KH�DSSOLFDWLRQ�RI�FRPSUHKHQVLYH�HYDOXDWLRQ�RI�]HEUDILVK�HPEU\R�RQ�PHDW�ELRVDIHW\� LV�VWLOO�EODQN� LQ�&KLQD��8VLQJ�LQWHUQDWLRQDO� PDWXUH� ]HEUDILVK� HPEU\R� WHFKQRORJ\� WR� HYDOXDWH� WKH� ELRORJLFDO� VDIHW\� RI� WKH� SURGXFWV� FDQ� SURYLGH�UHOLDEOH�UHIHUHQFH�IRU�FRQVXPHUV�WR�FKRRVH�JRRG�SURGXFWV�
,Q�WKH�6L[�5HG�/LQHV�RI�1HZ�+RSH�/LXKH��ZH�OLVWHG�WKH��YLRODWLRQ�RI�IRRG�VDIHW\�GXH�WR�QHJOLJHQFH�RU�PDOIHDVDQFH��DV� D� UHG� OLQH�� LVVXHG� WKH� )RRG� 6DIHW\� 5HG� /LQH� 0DQDJHPHQW� 0HDVXUHV�� DQG� UHJXODUO\� RUJDQL]H� WKH� LQVSHFWLRQ�DFWLYLWLHV�RI�IRRG�VDIHW\�UHG�OLQH�DQG�ZDUQLQJ�OLQH�

:H�KDYH�DOVR�FDUULHG�RXW�D�VHULHV�RI�IRRG�VDIHW\�WUDLQLQJ�VHVVLRQV�WR�LPSURYH�WKH�IRRG�VDIHW\�VNLOOV��NQRZOHGJH�DQG�DZDUHQHVV�RI�DOO�VWDII��LQFOXGLQJ�WKH�DELOLW\�LPSURYHPHQW�WUDLQLQJ�RI�VDIHW\�DQG�TXDOLW\�PDQDJHUV�RI�IRRG�FRPSDQLHV��VSHFLDO� WUDLQLQJ� RI� UHVHUYH� SHUVRQQHO� LQ� QHZ� IDFWRULHV�� RQH�WR�RQH� LQWHUDFWLYH� WUDLQLQJ� IRU� HFKHORQ� SHUVRQQHO�� DQG�IRRG� VDIHW\� WUDLQLQJ� IRU� IXQFWLRQDO� GHSDUWPHQWV�� ,Q� ������ D� WRWDO� RI� �� WUDLQLQJ� VHVVLRQV� RQ� LPSURYLQJ� WKH�DELOLW\� RI�VDIHW\�DQG�TXDOLW\�PDQDJHUV�ZHUH�RUJDQL]HG��FRYHULQJ�IRRG�VDIHW\��SURGXFW�TXDOLW\�� ODZV�DQG�UHJXODWLRQV��DQG�����VSHFLDO�WUDLQLQJ�VHVVLRQV�ZHUH�RUJDQL]HG�IRU�HDFK�FRPSDQ\��

%LRORJLFDO�,QVSHFWLRQ�7HFKQRORJ\�RI�=HEUDILVK�

)RRG�6DIHW\�&XOWXUH�

�� ��

$QLPDO�:HOIDUH,Q� DFFRUGDQFH� ZLWK� WKH� RYHUDOO� UHTXLUHPHQWV� DQG� GHSOR\PHQW� RI� WKH�0LQLVWU\� RI�$JULFXOWXUH� DQG� 5XUDO�$IIDLUV� IRU�SURPRWLQJ�WKH�KLJK�TXDOLW\�GHYHORSPHQW�RI�DQLPDO�KXVEDQGU\�DQG�YHWHULQDU\�LQGXVWULHV�WKURXJKRXW�WKH�FRXQWU\�GXULQJ�WKH� ��WK� )LYH�<HDU� 3ODQ�� ZH� VSHHGHG� XS� WKH� FRQVWUXFWLRQ� RI� DQLPDO� ZHOIDUH� VWDQGDUGL]DWLRQ� DQG� VWDQGDUGL]DWLRQ�V\VWHP��DQG�VHW�RXW�D�URDG�IRU�DQLPDO�ZHOIDUH�GHYHORSPHQW�ZLWK�&KLQHVH�FKDUDFWHULVWLFV�DV�SHU�WKH�UHTXLUHPHQWV�RI�LQWHUQDWLRQDO�DQLPDO�ZHOIDUH��

7+(�32:(52)�%(,1*�75867:257+<1(:�+23(�/,8+(

7KH� SRXOWV�� IHHG�� YHWHULQDU\� GUXJ�� GULQNLQJ� ZDWHU� DQG� HQYLURQPHQW� VKDOO� EH� WHVWHG� IRU� DQWLERG\��PLFURRUJDQLVP��GUXJ�VHQVLWLYLW\��P\FRWR[LQ��WRWDO�KDUGQHVV��KHDY\�PHWDO�DQG�FRORQ\�FRXQW��FROLIRUP�JURXS��HWF��WR�HQVXUH�WKH�VDIHW\�RI�EUHHGLQJ�LQSXWV��7KH� ZDWHU� OLQH� VKDOO� EH� UHJXODUO\� IOXVKHG� ZLWK� KLJK�SUHVVXUH� FOHDQLQJ� HTXLSPHQW� WR� HOLPLQDWH� WKH�DFFXPXODWLRQ�RI�ELRILOP�LQ�WKH�ZDWHUOLQH�SLSHOLQH�DQG�SURWHFW�WKH�LQWHVWLQDO�KHDOWK�RI�DQLPDOV��6WULFWO\�LPSOHPHQWV�WKH�SURFHGXUHV�RI�GLVLQIHFWLRQ�DQG�VWDQGLQJ�RI�HPSW\�VKHGV�DIWHU�OHDYLQJ�WKH�FDPS��VR�DV�WR�SURYLGH�VDIH�DQG�KHDOWK\�VKHGV�IRU�QHZO\�HQWHUHG�OLYHVWRFN�DQG�SRXOWU\��&DUULHV�RXW�UHJXODU�FOHDQLQJ�DQG�GLVLQIHFWLRQ�RI�YHKLFOHV�DQG�FDJHV�IRU�WUDQVSRUWLQJ�OLYHVWRFN�DQG�SRXOWU\��
7KURXJK�LQWHOOLJHQW�HTXLSPHQW�PDQDJHPHQW�DQG�LQIRUPDWLRQ�EDVHG�2QOLQH�PRQLWRULQJ��UHGXFHV�WKH�FRQWDFW�EHWZHHQ�SHUVRQQHO�DQG�FKLFNHQV�DQG�UHGXFH�VWUHVV�UHDFWLRQ�GXULQJ�EUHHGLQJ��6WRSV�IHHGLQJ�DQG�UHVW�EHIRUH�OLYHVWRFN�DQG�SRXOWU\�WUDQVSRUW��DGRSWV�PLOG�PRGH�WR�WUDQVIHU�OLYHVWRFN�DQG�SRXOWU\��VR�DV�WR�UHGXFH�VWUHVV�UHVSRQVH�GXULQJ�ORQJ�GLVWDQFH�WUDQVSRUWDWLRQ��

(QYLURQPHQW�:HOIDUH�

3K\VLRORJLFDO�:HOIDUH�

+HDOWK�:HOIDUH�

3V\FKRORJLFDO:HOIDUH� *DV� IDLQWLQJ� DQG�ZDWHU�EDWK� IDLQWLQJ�ZHUH�XVHG� WR� UHGXFH� WKH�SDLQ�RI�DQLPDOV� LQ� WKH�VODXJKWHU� SURFHVV�DQG�LPSURYH�WKH�PXVFOH�TXDOLW\�DIWHU�VODXJKWHU ��%HKDYLRUDO�:HOIDUH� (QRXJK�URRP�IRU�PRYHPHQW�RI�OLYHVWRFN�RU�SRXOWU\�UDLVHG�RU�SXUFKDVHG��

7+(�32:(5�2)�%(,1*�75867:257+<³�����&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�5HSRUW 1(:�+23(�/,8+(�7+(�32:(5�2)�%(,1*�75867:257+<

&ORVHG�ORRS�EUHHGLQJ�GDWD��VHHGOLQJ��IHHG�DQG�PHGLFLQH��6WULFWO\�PDQDJHV�WKH�EUHHGLQJ�SURFHVV�7KH�PDQDJHU�YLVLWV�WKH�EUHHGLQJ�KRXVH�IRU�LQVSHFWLRQ�HYHU\���GD\V�O6WULFWO\�PDQDJHV�WKH�EUHHGLQJ�SURFHVV�7KH�PDQDJHU�YLVLWV�WKH�EUHHGLQJ�KRXVH�IRU�LQVSHFWLRQ�HYHU\���GD\V�

0LFURELRORJLFDO�FRQWURO�RI�SURGXFWLRQ�HQYLURQPHQW��ZDWHU��DLU�DQG�FRQWDFW�VXUIDFH��6WHULOL]DWLRQ�RI�HTXLSPHQW��IDFLOLWLHV��WRROV�DQG�LQVWUXPHQWV�DQG�SHUVRQQHO�&RQWURO�RI�SURGXFWLRQ�WLPH�DQG�WHPSHUDWXUH�

7HPSHUDWXUH�FRQWURO�RI�TXLFN�IUHH]LQJ��VWRUDJH�DQG�WUDQVSRUWDWLRQ�7LPH�FRQWURO�RI�WXUQRYHU��ZDUHKRXVLQJ�DQG�ORDGLQJ��,W�FDQ�RQO\�EH�GHOLYHUHG�DIWHU�SDVVLQJ�WKH�WHVW��
&RQGXFW�JURXS�DQG�LQGLYLGXDO�WHVWV�4XDUDQWLQH�&HUWLILFDWH�RI�$QLPDO�2ULJLQ�)HHGLQJ�/RJ�$SSURYDO�1RWLFH� /LYHVWRFN�DQG�SRXOWU\�UDLVHG�RU�SXUFKDVHG�VKDOO�KDYH�IUHH�DFFHVV�WR�IRRG�DQG�ZDWHU��6FLHQWLILF�IHHG�IRUPXOD��DFFXUDWH�QXWULWLRQ��HQVXUH�QXWULWLRQ�LQWDNH�WKURXJKRXW�WKH�JURZWK�F\FOH��$XWRPDWLF�IHHG�DQG�ZDWHU�OLQH�IRU�WLPHO\�IHHG�DQG�ZDWHU�VXSSO\��

7KH�IDUP�DGRSWV�KLJK�VWDQGDUG�KXPDQ�XVHG�EXLOGLQJV�DQG�WKHUPDO�LQVXODWLRQ�PHDVXUHV��(TXLSSHG�ZLWK�DXWRPDWLF�WHPSHUDWXUH�FRQWURO��OLJKWLQJ��GULQNLQJ�ZDWHU��YHQWLODWLRQ�DQG�IHHGLQJ�V\VWHP��7KH� LQWHOOLJHQW� HQYLURQPHQWDO� FRQWURO� V\VWHP� FDQ� PRQLWRU� DQG� ZDUQ� WKH� RQ�VLWH� HQYLURQPHQWDO� LQGLFDWRUV��LQFOXGLQJ�WHPSHUDWXUH��KXPLGLW\�DQG�30�����LQ�UHDO�WLPH��DQG�DFFXUDWHO\�PDQDJH�WKH�EUHHGLQJ�HQYLURQPHQW��

� �
� �



:H�DOZD\V�DGKHUH�WR�WKH�VHUYLFH�FRQFHSW�RI�´FXVWRPHU�ILUVWµ�DQG�GHYRWH�RXUVHOYHV�WR�FUHDWLQJ�SURIHVVLRQDO��HIILFLHQW�DQG�ZDUP�VHUYLFH�H[SHULHQFH�IRU�FXVWRPHUV��
,Q�������ZH�XSJUDGHG�RXU� FXVWRPHU�VHUYLFH�FHQWHU�� EXLOW� D�SURIHVVLRQDO� FXVWRPHU�VHUYLFH�V\VWHP��ZLWK��
���KRXU�FXVWRPHU�VHUYLFH�FRYHULQJ�EXVLQHVVHV�IURP�IHHG��EUHHGLQJ��VODXJKWHULQJ�WR�GHHS�SURFHVVLQJ��DQG�UHDO�WLPH�UHVSRQVH�WR�FXVWRPHU�FRQVXOWDWLRQ�DQG�FRPSODLQWV��7KH� FXVWRPHU� VHUYLFH� FHQWHU� VKDOO� XQLIRUPO\� KDQGOH� FXVWRPHU� UHTXLUHPHQWV�� WUDFN� DQG� KDQGOH�� DQDO\]H� UHDVRQV��IRUPXODWH�VROXWLRQV��DQG�FDUU\�RXW�FXVWRPHU�UHWXUQ�YLVLWV�WR�UHDOL]H�WKH�LPSOHPHQWDWLRQ�RI�FXVWRPHU�UHTXLUHPHQWV�DQG�UHVSRQVH� WR� HYHU\WKLQJ��$QG� LW� DOVR� H[DPLQHV� LWVHOI� IURP� WKH� FXVWRPHU
V� SRLQW� RI� YLHZ� WR� LPSURYH� WKH� FRPSDQ\
V�PDQDJHPHQW��,Q�������WKH�&XVWRPHU�6HUYLFH�&HQWHU�UHFHLYHG��������FXVWRPHUV��UHDOL]LQJ������VROXWLRQ�RI�FXVWRPHU�QHHGV��

&XVWRPHU�6HUYLFH�
&XVWRPHU�)HHGEDFN�6\VWHP�

%LRVDIHW\�7HFKQLFDO�6HUYLFH�6\VWHP�)DFLQJ�WKH�LQIHFWLRQ�ZLWK�$IULFDQ�VZLQH�IHYHU�YLUXV��WKH�IHHG�LQGXVWU\�RI�WKH�FRPSDQ\�KDV�PDGH�HYHU\�HIIRUW�WR�EXLOG�VL[�FORVHG�ORRS�ELRVDIHW\�VHUYLFH�V\VWHPV��ZKLFK�ZLOO�KHOS� ODUJH�VFDOH�SLJ� IDUPV� WR� UHVXPH�SURGXFWLRQ�E\�XWLOL]LQJ�SURIHVVLRQDO� WHFKQLFDO� VHUYLFH� FDSDELOLWLHV� WKURXJK� WKH� WHFKQLFDO� VHUYLFH� WHDP��:H� DUH� FRPPLWWHG� WR� FRQGXFWLQJ�������DQLPDO�SURWHFWLRQ�WHVWV��FUHDWLQJ����VWDQGDUG�623V��DQG�KHOSLQJ�������IDUPV�DQG����������VRZV�WR�UHFRYHU��

6L[�&ORVHG�ORRS�6HUYLFH�6\VWHPV�

�����7KUHH�6SHFLDO�&ODVVHV��3UHFLVH�QXWULWLRQ�DFFXUDWH�EUHHGLQJ��SURIHVVLRQDO�WHDP�
(YDOXDWLRQ�6HUYLFHV�,GHQWLI\�SUREOHPV��HYDOXDWH�SUREOHPV�&RPPXQLFDWH�SUREOHPVDQG�VROYH�SUREOHPV�
%DWFKLQJ�DQG�'DWD%DWFK�SURGXFWLRQ��36<�DQDO\VLV�&RVW�DQDO\VLV�DQG�FRQVWUXFWLRQ�DQDO\VLV�

623�3URPRWLRQ�DQG�$SSOLFDWLRQ�6WDQGDUGL]HG�SURFHVVRQ�VLWH�FR�PDQDJHPHQWYDOXH�RXWSXW�
$QLPDO�3URWHFWLRQ�3URGXFWV�1RQ�SDFNDJHG�SUHYHQWLRQ/DUJH�VFDOH�SLJ�IDUP�KHDOWK�SURJUDPPH�7UHDWPHQW�RI�HSLGHPLF�GLVHDVHV�
$6)�6WDQGDUG�6HUYLFHV/HYHO���SUHYHQWLRQ�DQG�FRQWURO��UHFRYHU\�SURFHVV�DQLPDO�SURWHFWLRQ�GHWHFWLRQ�DQG�LPSURYHPHQW�RI�SLJ�IDUP�

��

7KH�SRXOWU\� LQGXVWU\� RI� WKH�&RPSDQ\�SURYLGHV� IDUPHUV�ZLWK� VL[� VHUYLFH�JXDUDQWHHV� WR�KHOS� IDUPHUV� LPSURYH� WKHLU�EUHHGLQJ�LQFRPH��
3RXOWU\�)DUPLQJ�6HUYLFHV�

��

:DWHUOLQH�FOHDQLQJ� :DWHU�TXDOLW\�WHVW� $QWLERG\�GHWHFWLRQ�RI�SRXOW�RULJLQ 'LVLQIHFWLRQ�RI�VKHGV� 'UXJ�VXVFHSWLELOLW\�WHVW� %UHHGLQJ�WUDLQLQJ�

5HO\LQJ�RQ�WKH�HIILFLHQW�DQG�LQWHQVLYH�PDQDJHPHQW�RI�QHZ�KRSH�/LXKH��+RSH�)DUP�LV�D�PXWXDOO\�EHQHILFLDO�DQG�ZLQ�ZLQ�SLJ�EUHHGLQJ�PRGHO�EHWZHHQ�WKH�FRPSDQ\�DQG�IDUPHUV��7KH�FRPSDQ\�SURYLGHV�WHFKQLFDO�VXSSRUW��KLJK�TXDOLW\�SLJOHWV��H[FHOOHQW�IHHG��YDFFLQH�GUXJ�DQG�RUGHU�UHFRYHU\��)DUPHUV�SURYLGH�ODERU��VWDQGDUG�ILQLVKLQJ�SLJ�KRXVHV��ZDWHU�DQG�HOHFWULFLW\�DQG�RWKHU�SURGXFWLRQ�FRVWV��7KH�FRPSDQ\�VKDOO�EHDU�WKH�PDUNHW�DQG�FDSLWDO�ULVN��DQG�WKH�IDUPHUV�VKDOO�EHDU�WKH�QHFHVVDU\�SURGXFWLRQ�FRVW��VR�DV�WR�UHDOL]H�WKH�FRPSDQ\
V�EHQHILWV�DQG�LQFUHDVH�WKH�LQFRPH�RI�IDUPHUV��+RSH� )DUP� IROORZV� WKH� SULQFLSOH� RI� �VL[� XQLILFDWLRQ� RI� FRPSDQ\�� WKUHH� QRQ�UHVSRQVLELOLW\� RI� IDUP��� 7KH� FRPSDQ\�XQLIRUPO\�SURYLGHV�ZHDQLQJ�SLJOHWV�� IHHG��YDFFLQH�GUXJ��PDQDJHPHQW�DQG� WHFKQRORJ\�� IDUP�FRQVWUXFWLRQ�VWDQGDUG��RUGHU� UHFRYHU\�� DV� ZHOO� DV� SURIHVVLRQDO�PHDVXUHV� WR� KHOS� IDUPHUV� LPSURYH� EUHHGLQJ� HIILFLHQF\�� DQG� VXSSRUW� DQG�WUDLQLQJ�RI�SLJ�EUHHGLQJ�WHFKQLFDO�V\VWHP��)DUPHUV�SURYLGH�VWDQGDUG�ILQLVKLQJ�SLJ�KRXVHV�DQG�ODERU��IRFXV�RQ�GDLO\�IHHGLQJ� DQG� PDQDJHPHQW� RI� ILQLVKLQJ� SLJV�� UHWXUQ� WR� WKH� QDWXUH� RI� EUHHGLQJ�� SD\� FORVH� DWWHQWLRQ� WR� SURGXFWLRQ�SHUIRUPDQFH�DQG�IRFXV�RQ�EUHHGLQJ�ZRUN��

6HUYLFH�0RGH�RI�3LJ�,QGXVWU\

7+(�32:(52)�%(,1*�75867:257+<1(:�+23(�/,8+(

3URILW�VKDULQJ�7HFKQLFDO�VXSSRUW�6XSHULRU�IHHG
+LJK�TXDOLW\�SLJOHW�
9DFFLQH�GUXJ�

/DERU�

2UGHU�UHFRYHU\�

&RPSDQ\� IDUPHUV� 6WDQGDUG�ILQLVKLQJ�SLJV�)LQLVKLQJ�SLJ�KRXVH
+\GURHOHFWULFLW\�

7+(�32:(5�2)�%(,1*�75867:257+<³�����&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�5HSRUW 1(:�+23(�/,8+(�7+(�32:(5�2)�%(,1*�75867:257+<

:H� KDYH� HVWDEOLVKHG� D� GLVHDVH� SUHYHQWLRQ� DQG� FRQWURO� V\VWHP� FRPSRVHG� RI� YHWHULQDU\� WHDP� DQG�ODERUDWRU\�WHVWLQJ�WHDP�WR�FDUU\�RXW�UHJLRQDO�GLVHDVH�SUHYHQWLRQ�DQG�FRQWURO�ZRUN��,Q�������ZH�ZLOO�EXLOG���� KLJK�VWDQGDUG� DQLPDO� SURWHFWLRQ� ODERUDWRULHV�� DGKHUH� WR� WKH� SULQFLSOH� RI� SUHYHQWLRQ� ILUVW�� VFLHQWLILF�GLDJQRVLV� DQG� DFFXUDWH� SUHYHQWLRQ� DQG� FRQWURO�� GR� D� JRRG� MRE� LQ� PRQLWRULQJ� DQG� HDUO\� ZDUQLQJ�PHFKDQLVP� RI� PDMRU� HSLGHPLF� GLVHDVHV�� WLPHO\� JUDVS� HSLGHPLF� VLWXDWLRQ�� DQG� GR� ZHOO� LQ� UHOHYDQW�SUHYHQWLRQ�DQG�FRQWURO�ZRUN��



7+(�32:(52)�%(,1*�75867:257+<1(:�+23(�/,8+(

6RXOFRRNሞ഍ẳ܇



6FLHQFH�	�7HFKQRORJ\�([SORUDWLRQ'LJLWDO�(QWHUSULVH�
�� 6FLHQFH�	�7HFKQRORJ\�/HDGLQJ�%XLOGLQJ�VPDUW�XUEDQ�DQG�UXUDO�DUHDV�ZLWK�LQQRYDWLRQ�H[SORUDWLRQ�

����

7KH�0LVVLRQ�RI�7HQ�PLOOLRQ�<XDQ�7RS�VHOOLQJ�&ULVS\�0HDW�WR3URPRWH�WKH�'HYHORSPHQW�RI�8SVWUHDP�,QGXVWU\ZLWK�7HUPLQDO�)RRG��([FHUSW��
7KH�FULVS\�PHDW�ZDV�GHYHORSHG�DLPLQJ�DW�WKH�KRW�SRW�PDUNHW��,Q�IDFW��ZH�FKRVH�WKH�KRW�SRW�PDUNHW�WKUHH�\HDUV�DJR�WR�VHOO�KDP�VDXVDJH�DQG�OXQFK�PHDW��EXW�ZH�GLGQ
W�WDNH�LW�DV�D�NH\�GHYHORSPHQW�FKDQQHO��/DWHU��LW�ZDV�IRXQG�WKURXJK�LQYHVWLJDWLRQ�WKDW�WKH�FRPSRXQG�JURZWK�UDWH�RI�IRRG�DQG�EHYHUDJH�HYHU\�\HDU�ZDV�DURXQG������ZKLOH�WKH�FRPSRXQG�JURZWK�UDWH�RI�KRW�SRW�PDUNHW�UHDFKHG�DERYH������,W�VHHPHG�WKDW��+RW�SRW�VKRSV�DUH�RSHQLQJ�DOO�RYHU�WKH�FRXQWU\���6R�ZH�GHFLGHG� WR� NHHS�XS�ZLWK� WKH� WUHQG�DQG� VWDUW�ZLWK� WKH�SDLQ�SRLQWV� RI� WKH� LQGXVWU\��$FFRUGLQJ�WR�WKH�LQYHVWLJDWLRQ��LW�LV�IRXQG�WKDW�PRVW�RI�WKH�JXHVWV�PXVW�RUGHU�VPDOO�FULVS\�PHDW�ZKHQ�WKH\�ZDLW�IRU�WKH�KRW�SRW�VHDVRQLQJ�WR�ERLO��,I�WKH�FKHI�RI�KRW�SRW�UHVWDXUDQW�IULHV�LW� E\� KLPVHOI�� KH� VKRXOG� EX\�PHDW�� FXW�PHDW� DQG� FRRN�� DQG� LI� WKH� FKHI� LV� FKDQJHG�� WKH�UHVWDXUDQW�ZLOO�DOVR�KDYH�WKH�SUREOHP�RI�XQVWDEOH�TXDOLW\��$QG�LI�WKH�IULHG�FULVS\�PHDW�LV�WRR�PXFK�WR�VHOO�� LW�ZLOO�QRW�EH�FULVS�RU� IUHVK�WKH�QH[W�GD\�� ,I�ZH�PDNH�VPDOO�FULVS\�PHDW� LQWR�IUR]HQ�SURGXFWV��ZH�FDQ�PDNH�WKH�KRW�SRW�VKRS�RSHUDWH�TXLFNO\�DQG�VWDQGDUGL]HG�$IWHU�GRLQJ�LW�IRU�D�ZKLOH��ZH�IRXQG�WKDW�FRQVXPHUV�ORYH�WR�HDW�LW��VR�,�WKRXJKW�DERXW�OHWWLQJ�WKH�FULVS\�PHDW�JR�LQWR�IDPLO\�FRQVXPSWLRQ��'XULQJ�ODVW�\HDU
V�HSLGHPLF��ZH�IRXQG�/L�-LDTL�RQ�D�OLYH�EURDGFDVW�ZLWK�DQ�XQH[SHFWHG�KLW��7KH�ILUVW�VL[�VHFRQG�OLYH�EURDGFDVW�VROG�PRUH�WKDQ���PLOOLRQ��/DWHU��ZH�FRRSHUDWHG�ZLWK�/XR�<RQJKDR�DQG�RWKHU�KHDG�KRVWV� WR�VHOO� WKH�SURGXFW��DQG�PRUH�FRQVXPHUV�NQHZ�DQG�WDVWHG�WKH�FULVS\�PHDW��7KH�DFKLHYHPHQWV�RI�OLYH�GHOLYHU\� DOVR� SOD\� D� UROH� RI� HQGRUVHPHQW� IRU� SURGXFWV�� IDFLOLWDWLQJ� FRRSHUDWLRQ� ZLWK�GLVWULEXWRUV�DQG�FKDLQ�UHVWDXUDQWV�DIWHU�WKH�HSLGHPLF�EHFRPHV�VWDEOH��ERRVWLQJ�SURGXFWLRQ�FDSDFLW\�DQG�FUHDWLQJ�D�FRPSRXQG�HIIHFW�RI�RQOLQH�DQG�RIIOLQH�OLQNDJH��

7+(�32:(5�2)�%(,1*�75867:257+<³�����&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�5HSRUW 1(:�+23(�/,8+(�7+(�32:(5�2)�%(,1*�75867:257+<

6FDQ�WKH�FRGH�WR�UHDG�WKH�RULJLQDO�WH[W



6FLHQFH�	�7HFKQRORJ\�([SORUDWLRQ
��

1HZ� +RSH� /LXKH� DGKHUHV� WR� VFLHQWLILF� DQG� WHFKQRORJLFDO� LQQRYDWLRQ�GULYHQ�� FRQWLQXRXVO\� LQFUHDVHV� WKH� LQWHQVLW\� RI�VFLHQWLILF�DQG�WHFKQRORJLFDO�UHVHDUFK�DQG�GHYHORSPHQW�DQG�LQQRYDWLRQ��SURPRWHV�WKH�WUDQVIRUPDWLRQ�DQG�DSSOLFDWLRQ�RI�VFLHQWLILF�DQG�WHFKQRORJLFDO�DFKLHYHPHQWV��DQG�VWULYHV�WR�EH�D�OHDGHU�RI�VFLHQWLILF�DQG�WHFKQRORJLFDO�LQQRYDWLRQ�LQ�DJUL�IRRG�LQGXVWU\�8QGHU� WKH�JXLGDQFH�RI� WKH�QHZ� WKUHH�\HDU� LQGXVWULDO�GHYHORSPHQW�VWUDWHJ\�� WKH� UHVHDUFK� ILHOGV�FRQVLVWV�RI�ELRORJLFDO�EUHHGLQJ�� DQLPDO� QXWULWLRQ�� EUHHGLQJ� WHFKQRORJ\�� GLVHDVH� SUHYHQWLRQ� DQG� FRQWURO�� HWF�� 7KH� ´�����µ� VFLHQWLILF� DQG�WHFKQRORJLFDO� LQQRYDWLRQ� V\VWHP� KDV� EHHQ� HVWDEOLVKHG�� )RXU� LQGXVWULDO� UHVHDUFK� LQVWLWXWHV�� VXFK� DV� )HHG�5HVHDUFK�,QVWLWXWH��3LJ�5HVHDUFK�,QVWLWXWH��3RXOWU\�,QGXVWU\�5HVHDUFK�,QVWLWXWH�DQG�)RRG�5HVHDUFK�,QVWLWXWH��FDUULHG�RXW�DSSOLHG�5	'�ZRUN��FROODERUDWHG�ZLWK�,QQRYDWLRQ�5HVHDUFK�,QVWLWXWH�WR�FDUU\�RXW�IRUZDUG�ORRNLQJ�DQG�FROODERUDWLYH�UHVHDUFK��DQG�$QLPDO�3URWHFWLRQ�&HQWHU�FDUULHG�RXW�UHVHDUFK�ZRUN�VXSSRUWLQJ�WKH�ZKROH�LQGXVWU\��EDVLFDOO\�UHDOL]LQJ�WKH�VFLHQWLILF�DQG�WHFKQRORJLFDO�HPSRZHUPHQW�WR�FRYHU�WKH�ZKROH�LQGXVWULDO�FKDLQ�RI�DJULFXOWXUH�DQG�DQLPDO�KXVEDQGU\��DQG�KHOSLQJ�WKH�FRPSDQ\�WR�GHYHORS�VXVWDLQDEO\�DQG�ZLWK�KLJK�TXDOLW\�LQ�YDULRXV�ILHOGV�VXFK�DV�IHHG��SLJ�LQGXVWU\��SRXOWU\�LQGXVWU\��IRRG�SURFHVVLQJ�DQG�VDIHW\��DQG�DQLPDO�KXVEDQGU\��HWF�

�������6FLHQWLILF�DQG�7HFKQRORJLFDO�,QQRYDWLRQ�6\VWHP

'HFLVLRQ�PDNLQJ�
4XHU\�

3URVSHFWLYH�VWXG\�6\QHUJ\�6WXG\�
$SSOLHG�UHVHDUFK�
7UDQVIRUPDWLRQ�$SSOLFDWLRQ�

&ROODERUDWLYH�,QQRYDWLRQ�5HVHDUFK�,QVWLWXWH�

5HVHDUFK�,QVWLWXWH�RI�IHHGV� 5HVHDUFK�,QVWLWXWH�RI�3LJV� 3RXOWU\�LQGXVWU\�5HVHDUFK�,QVWLWXWH� )RRG�5HVHDUFK�,QVWLWXWH� $QLPDO�3URWHFWLRQ&HQWHU�
)HHG�%8 3LJ�,QGXVWU\ 3RXOWU\�%8 )RRG�,QGXVWU\� 2YHUVHDV�%8

6FLHQWLILF�5HVHDUFK�0DQDJHPHQW'HSDUWPHQW�6FLHQFH�DQG�WHFKQRORJ\�SODWIRUP�6FLHQFH�DQG�WHFKQRORJ\�SURMHFW�
6FLHQWLILF�DQG�WHFKQRORJLFDO�WDOHQWV�6FLHQWLILF�UHVHDUFK�ILQDQFH�&XOWXUDO�V\VWHP�

6FLHQFH�DQG�7HFKQRORJ\�0DQDJHPHQW�&RPPLWWHH�$FDGHPLF�$GYLVRU\�&RPPLWWHH�
$QLPDO�1XWULWLRQ�*URXS� %LRORJLFDO�%UHHGLQJ�*URXS 'LVHDVH�&RQWURODQG�3UHYHQWLRQ�*URXS� %UHHGLQJ�7HFKQRORJ\�*URXS� )RRG�3URFHVVLQJ�*URXS� 6PDUW�(TXLSPHQW�*URXS�

7+(�32:(52)�%(,1*�75867:257+<1(:�+23(�/,8+(

���SDWHQW�DSSOLFDWLRQV�LQ����� ���LQYHQWLRQ�SDWHQWV �����RYHUDOO�SDWHQW�DSSOLFDWLRQV ������DXWKRUL]DWLRQV�REWDLQHG

��

2Q�WKH�EDVLV�RI�VXPPDUL]LQJ�WKH�VFLHQWLILF�UHVHDUFK�DFKLHYHPHQWV�RI� OHDGLQJ�XQLYHUVLWLHV�DQG�UHVHDUFK�LQVWLWXWHV�LQ�WKH�ZRUOG��1HZ�+RSH�/LXKH�KDV�GHYHORSHG�D�VL[�LQ�RQH���+��+HDUW���DQWLJHQ�IUHH�IHHG�DLPLQJ�DW�SLJ�EUHHGLQJ�SUREOHPV�DQG�SDLQ�SRLQWV�FRYHULQJ�QXWULWLRQ��LQJUHGLHQWV�SURFHVV��SURGXFWLRQ��HQYLURQPHQWDO�SURWHFWLRQ�DQG�KHDOWK��$PRQJ�WKHP��EDVHG�RQ�SURYLGLQJ�DQWLJHQ�IUHH��KLJK�HIILFLHQF\�DQG�SURILW�PDNLQJ�IHHG�SURGXFWV��1HZ�+RSH�/LXKH�KDV�GHYHORSHG�D�VHULHV�RI�HFR�IULHQGO\��KHDOWK\�DQG�VDIH�WHDFKLQJ�DQG�SURWHFWLRQ�PDWHULDOV�SURGXFWV�IUHH�IURP�VZLQH�GHULYHG�PDWHULDOV�LQFOXGLQJ�VSUD\�GULHG�DQLPDO�SODVPD��VSUD\�GULHG�EORRG�FHOOV�DQG�SRUFLQH�SURWHLQ³;LQVDQFDQ��;LQ[LDQJ��;LQVKL�DQG�;LQFKHQJ���7KLV�VHULHV�RI�SURGXFWV�DGYRFDWH�UHWXUQLQJ�WR�WKH�RULJLQDOLW\�WR�PHHW�WKH�SLJOHW�GHPDQG�DQG�SODFH�SLJ�DV�WKH�EDVLV��$FFXUDWH�QXWULWLRQ�VXSSO\��DGRSWLQJ�KHDOWK�FRQWURO� WHFKQRORJ\�DQG� IHHGLQJ�FRQWURO� WHFKQRORJ\�PDNH�SLJOHWV�HDW�ZLWKRXW�GLDUUKRHD��JURZ�ZHOO���$�VPRRWK�WUDQVLWLRQ�EHWZHHQ�HGXFDWLRQ��SURWHFWLRQ�DQG�SLJOHW�IHHG�FDQ�EH�UHDOL]HG��DQG�XQLTXH�YDOXH�IRU�D�ODUJH�QXPEHU�RI�1HZ�+RSHG�SLJ�UDLVLQJ�FXVWRPHUV�FDQ�EH�FUHDWHG��

%DVHG� RQ� WKH� EDVLF� ODZ� RI� DQLPDO� QXWULWLRQ�� WKH� ELR�HQYLURQPHQWDO� IHHG� WHFKQRORJLFDO� V\VWHP�� ZLWK� WKH� PDWHULDO�H[FUHWLRQ� ODZ� DV� WKH� UHVHDUFK� EDVLV�� LQWHJUDWHV� WKH� DGYDQFHG� WHFKQRORJLHV� VXFK� DV� ELRORJLFDO� IHUPHQWDWLRQ�WHFKQRORJ\��HQ]\PRO\VLV�K\GURO\VLV� WHFKQRORJ\��QLWURJHQ�DQG�SKRVSKRUXV�HPLVVLRQ�UHGXFWLRQ� WHFKQRORJ\��PLFURELDO�VWUDLQ�VFUHHQLQJ�DQG�FRPELQDWLRQ�WHFKQRORJ\��KHDY\�PHWDO�HPLVVLRQ�UHGXFWLRQ�WHFKQRORJ\�DQG�H[FUHWD�GHRGRUL]DWLRQ�WHFKQRORJ\�WR�GHYHORS�D�ELR�HQYLURQPHQWDO�IHHG�ZLWK�KLJK�GLJHVWLELOLW\��KHDOWK��VDIHW\�DQG�ORZ�SROOXWLRQ�7KH� ELR�HQYLURQPHQWDO� IHHG� FDQ� LPSURYH� WKH� SDODWDELOLW\� RI� IHHG�� VWLPXODWH� WKH� LQWDNH� RI� OLYHVWRFN� DQG� SRXOWU\��LPSURYH�WKH�GLJHVWLELOLW\�DQG�XWLOL]DWLRQ�UDWLR�RI�QXWULHQWV�LQ�WKH�IHHG��EH�EHQHILFLDO�WR�WKH�LQWHVWLQDO�KHDOWK�RI�OLYHVWRFN�DQG�SRXOWU\��HQKDQFH�WKH�LPPXQLW\��GHJUDGH�WR[LF�DQG�KDUPIXO�VXEVWDQFHV�LQ�WKH�IHHG��SURGXFH�JURZWK�IDFWRUV��DQG�HIIHFWLYHO\� LQKLELW� WKH� SURSDJDWLRQ� DQG� JURZWK� RI� (VFKHULFKLD� FROL�� 6DOPRQHOOD� DQG� VRPH� SDWKRJHQLF� EDFWHULD� DQG�SDWKRJHQV�LQ�WKH�IHHG�DQG�GLJHVWLYH�WUDFW��7KH�ELR�IHUPHQWDWLRQ�WHFKQRORJ\�DGDSWV�WR�WKH�UHTXLUHPHQWV�RI�HFRORJLFDO�FRQVWUXFWLRQ�� ,W�ZLOO� UHGXFH� WKH� H[FHVVLYH� LQWDNH� RI� QXWULHQWV� IURP� WKH� VRXUFH�� LPSURYH� WKH� XWLOL]DWLRQ� HIILFLHQF\� RI�QXWULHQWV�E\�DQLPDOV��HIIHFWLYHO\�UHGXFH�WKH�GLVFKDUJH�RI�RUJDQLF�PDWWHU��QLWURJHQ��SKRVSKRUXV�DQG�KHDY\�PHWDOV�LQ�OLYHVWRFN�DQG�SRXOWU\�H[FUHWD��UHGXFH�WKH�JUHHQKRXVH�JDV�HPLVVLRQV�RI�UXPLQDQWV��JUHDWO\�UHGXFH�WKH�HQYLURQPHQWDO�SROOXWLRQ�FDXVHG�E\�WKH�SURGXFWLRQ�RI�SLJV��SRXOWU\�DQG�UXPLQDQWV��DQG�SURPRWH�WKH�ORQJ�WHUP�GHYHORSPHQW�RI�DQLPDO�KXVEDQGU\��

$W� SUHVHQW�� WKURXJK� PDQ\� \HDUV� RI� 5	'� LWHUDWLRQ� DQG� H[SORUDWLRQ�� ZH� KDYH� FUHDWHG� D� QHZ� W\SH� RI� ELR�HQYLURQPHQWDO�SURWHFWLRQ�IHHG�ZLWK�ZHW�EDVHG�IHUPHQWDWLRQ�UDZ�PDWHULDOV�FRYHULQJ�WKH�DOO� OLYHVWRFN�VSHFLHV��DQG�FUHDWHG� D� IXOO� VHULHV� RI� ELR�HQYLURQPHQWDO� IHHG� EUDQGV� RI� ´4LQJ\LQML�� <XH]LFDQ�� 'DQGXRGXR�� <X\XKXDQ��1LX\XQOLDQOLDQ�DQG�<DQJ\DQJGH\Lµ�� ,Q�����������PRELOH�IHUPHQWDWLRQ�SODWIRUPV�KDYH�EHHQ�HVWDEOLVKHG�LQ�&KLQD��ZLWK� WKH� RXWSXW� RI� UDZ�PDWHULDOV� RQ� ZHW� EDVLV� H[FHHGLQJ� ����� ���� WRQV�� DQG� WKH� DQQXDO� VDOHV� YROXPH� RI� ELR�HQYLURQPHQWDO�SURWHFWLRQ�IHHG�H[FHHGLQJ�����PLOOLRQ�WRQV��

�+�$QWLJHQ�)UHH�)HHG�&RPSUHKHQVLYH�6ROXWLRQ

%LR�HQYLURQPHQWDO�)HHG�
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6FLHQWLILF�DQG�WHFKQRORJLFDO�DFKLHYHPHQWV



,QWHOOLJHQW�%UHHGLQJ�,Q� WHUPV� RI� SURPRWLQJ� LQWHOOLJHQW� SLJ� EUHHGLQJ�� 1HZ� +RSH� /LXKH� LV� FRPPLWWHG� WR� GHYHORSLQJ� LQWHOOLJHQW� EUHHGLQJ�HTXLSPHQW�� HVWDEOLVKLQJ� D� GLJLWDO� SODWIRUP�� SURPRWLQJ� FRQWLQXRXV� XSJUDGLQJ� RI� LQWHOOLJHQW� SLJ� IDUP� LQ� WKH� ILHOGV� RI�ELRVDIHW\� SUHYHQWLRQ� DQG� FRQWURO�� SURGXFWLRQ� PDQDJHPHQW� HIILFLHQF\� LPSURYHPHQW� DQG� HTXLSPHQW� V\VWHP�LPSURYHPHQW�� VR� DV� WR� UHDOL]H� XQPDQQHG�OHVV� KXPDQL]HG� SLJ� IDUP� PDQDJHPHQW�� LQWHOOLJHQW�GLJLWDO� SURGXFWLRQ�DVVLVWDQFH�DQG�PRGHUQ�EUHHGLQJ�PRGH��'XQJ�'LWFK�&OHDQLQJ�5RERW�7KH� VHOI�GHYHORSHG� GXQJ� GLWFK� FOHDQLQJ� URERW� FDQ� UHSODFH� SHUVRQQHO� WR� HQWHU� LQWR� WKH� OLPLWHG� VSDFH� WR�FOHDQ� WKH� ODVW� FRUQHU� RI� WKH� SLJ� IDUP��ZKLFK� LPSURYHV� WKH� FOHDQLQJ� HIILFLHQF\� DQG� LPSURYHV� WKH�ZRUNLQJ�HQYLURQPHQW�RI�WKH�VWDII�DQG�UHGXFH�WKH�ZRUNLQJ�LQWHQVLW\��

3URYLGH� FXVWRPL]HG� VHUYLFH� IRU� SUHFLVH� LQIUDUHG� WHPSHUDWXUH� PHDVXUHPHQW� V\VWHP� DFFRUGLQJ� WR� OLYHVWRFN� DQG�SRXOWU\�EUHHGLQJ�HQYLURQPHQW��7KURXJK�WKH�UHVHDUFK�RQ�DFFXUDWH�WHPSHUDWXUH�PHDVXUHPHQW�PHWKRGV�DQG�PRGHOV�RI� SLJV�� $,� LQWHOOLJHQW� LQIUDUHG� WHPSHUDWXUH� PHDVXULQJ� WHUPLQDO� DQG� � ZKROH� EXVLQHVV� IORZ� VXLWDEOH� IRU� PXOWLSOH�VFHQDULRV�DUH�ILQDOO\�IRUPHG��ZKLFK�FDQ�TXLFNO\�DQG�HIIHFWLYHO\�GHWHFW�SUREOHP�SLJV��
3DWURO�$QG�7HPSHUDWXUH�0HDVXULQJ�5RERW�

�� ��

&UDZOHU�URERW�FKDVVLV�3XVK�WKH�IHFHV�WR�FOHDU�WKH�VLOW��DQG�HOLPLQDWH�WKH�VWXEERUQ�GXQJ�DFFXPXODWLRQ�+LJK�SUHVVXUH�IOXVKLQJ��QR�VDQLWDU\�GHDG�VSDFH�OHIW�

+8*(�+23(� LV� D� FRPSUHKHQVLYH� EUHHGLQJ� DQG� SURGXFWLRQ� PDQDJHPHQW� VRIWZDUH� ZLWK� LQGHSHQGHQW� LQWHOOHFWXDO�SURSHUW\�ULJKWV�GHYHORSHG�DFFRUGLQJ�WR�EXVLQHVV�QHHGV��
+8*(�+23(�EUHHGLQJ�VRIWZDUH

6HOI�WUDFNLQJ��VHOI�DYRLGDQFH�DQG�SUHFLVH�SRVLWLRQLQJ�5HPRWH�DXWRPDWLF�IOH[LEOH�VZLWFKLQJ�7KH�KLJK�SUHFLVLRQ�VHQVRU�FDQ�GHWHFW�WKH�WHPSHUDWXUH��KXPLGLW\��DPPRQLD�DQG�K\GURJHQ�VXOILGH�LQ�WKH�VKHG�LQ�UHDO�WLPH��7KH�UDGDU�GHWHFWLRQ�V\VWHP�FDQ�PRQLWRU�WKH�UHVSLUDWLRQ�DQG�KHDUW�UDWH�RI�SLJV�LQ�UHDO�WLPH

&RPSDUHG� ZLWK� WKH� WUDGLWLRQDO� EUHHGLQJ� VRIWZDUH�� +8*(�+23(� EUHHGLQJ� VRIWZDUH� FDQ�UHDOL]H�WKH�FDOFXODWLRQ�RI���JURZWK�WUDLWV�����UHSURGXFWLRQ�WUDLWV�E\�XVLQJ�WKH� LQGHSHQGHQWO\�GHYHORSHG� EUHHGLQJ� YDOXH� FDOFXODWLRQ� HQJLQH�� LW� DOVR� LQFUHDVHV�PDQ\� LPSRUWDQW� HFRQRPLF�WUDLWV� DQG� UHDOL]HV� EDODQFHG� EUHHGLQJ��$W� WKH� VDPH� WLPH�� WKH� HQYLURQPHQW� DQG� SKHQRW\SH�GDWD� FDQ� EH� FROOHFWHG� DXWRPDWLFDOO\� E\� ,QWHUQHW� RI�7KLQJV� WHFKQRORJ\�� DQG� WKH� SKHQRW\SLF�GDWD�FDQ�EH�FROOHFWHG�DQG�DQDO\]HG�DXWRPDWLFDOO\�E\�FRPELQLQJ�$,�WHFKQRORJ\��7KH�SLJV�FDQ�EH� HYDOXDWHG� E\� FRPELQLQJ� WKH� TXDOLWDWLYH� DQG� TXDQWLWDWLYH� WUDLWV�� DQG� WKHQ� WKH� EUHHGLQJ�YDOXH�RI�WKH�ZKROH�KHUG�FDQ�EH�FDOFXODWHG�MRLQWO\��

7UDGLWLRQDO�SLJ�UDLVLQJ�PRGH�LV��SODQDU���ZKLFK�PHDQV�ZKHQ�WKH�ODUJHU�VFDOH�EUHHGLQJ�LV�FRQGXFWLQJ��WKH�PRUH�ODQG�DUHD� LV� QHHGHG��+RZHYHU�� EXLOGLQJ� FXOWXUH� FKDQJHV� IURP� �SODQDUL]DWLRQ�� WR� �WKUHH�GLPHQVLRQDOL]DWLRQ���ZKLFK� FDQ�XWLOL]H�WKH�PLQLPXP�ODQG�DUHD�WR�DFKLHYH�PD[LPXP�SURGXFWLYLW\�EHQHILW��ZKLFK� LV�RI�REYLRXV�YDOXH� LQ�DUHDV�ZKHUH�EUHHGLQJ�ODQG�LV�VFDUFH��$W�SUHVHQW��WKH�1HZ�+RSH�/LXKH�KDV�SURPRWHG�WKH�WKUHH�GLPHQVLRQDO�EXLOGLQJ�SLJ�UDLVLQJ�PRGHO�LQ�-LDQJVX��=KHMLDQJ�DQG�RWKHU�SODFHV�

䬲㣢◾㟠ҡ+8*(�+23(Ң

7KUHH�GLPHQVLRQDO�0XOWL�VWRUH\�6ZLQH�%XLOGLQJV�
$GYDQWDJHV�RI�0XOWL�VWRUH\�6ZLQH�%XLOGLQJV��6DYH�ODQG7KH� FRQVWUXFWLRQ� DUHD� RI�PXOWL�VWRUH\�PRGH� LV� DERXW�RQH�TXDUWHU�RI�WKDW�RI�WKH�SODQH��
(IILFLHQW�EUHHGLQJ�PDQDJHPHQW�7KH�PXOWL�VWRUH\�VZLQH�EXLOGLQJ�LV�GHVLJQHG�DFFRUGLQJ�WR�WKH�DFWXDO�JURZWK�GHPDQG�RI�SLJV��(DFK�IORRU�KRXVH�LV� DQ� LQGHSHQGHQW� LQWHQVLYH� SLJ� IDUP�� ZKLFK� LV�FRQYHQLHQW� IRU� HIILFLHQW� PDQDJHPHQW� DQG� LPSURYHV�HIILFLHQF\��%H�FRQGXFLYH�WR�ELRVDIHW\�SUHYHQWLRQ�DQG�FRQWURO�

(IILFLHQW�GLVSRVDO�RI�PDQXUH�(OHFWULF�JDWH�YDOYH�VKDOO�EH�XVHG� WR�FRQWURO� WKH�GLVFKDUJH�DQG� VWRUDJH� RI� PDQXUH� GLWFK�� VR� DV� WR� UHGXFH� PDQXDO�RSHUDWLRQ�DQG�LPSURYH�WKH�HIILFLHQF\�RI�IHFDO�GLVFKDUJH��*RRG�EUHHGLQJ�HQYLURQPHQW�:DWHU� FXUWDLQ� FRROLQJ� DQG� JHRWKHUPDO� KHDWLQJ� VKDOO�EH�DGRSWHG�WR�UHJXODWH�WKH�WHPSHUDWXUH��7KH�KLJK�ULVH�EXLOGLQJ� LV� YHQWLODWHG� DQG� WUDQVSDUHQW�� DQG� WKH� DLU� LV�IUHVK� DQG� FRRO�� HQMR\LQJ� JRRG� YHQWLODWLRQ�� JRRG�GD\OLJKWLQJ��HDV\�FRROLQJ�DQG�KHDWLQJ� UHJXODWLRQ�DQG�VR�RQ�+LJK�GHJUHH�RI�PHFKDQL]DWLRQ�,W�DGRSWV�WKUHH�GLPHQVLRQDO�IORRU�EUHHGLQJ��DXWRPDWLF�PDQXUH�FOHDQLQJ�DQG�DXWRPDWLF�IHHGLQJ��ZKLFK�LV�KLJK�LQ�HIILFLHQF\�DQG�ORZ�LQ�FRVW��

,QWHJUDWH�WKH�ZKROH�JURXS�WR�XVH�5),'�HOHFWURQLF�HDU�WDJ��DQG�WKH�GDWD�FDQ�EH�VFDQQHG�DQG�XSORDGHG�DXWRPDWLFDOO\�WR�UHDOL]H�LQWHOOLJHQW�ILQH�ILHOG�PDQDJHPHQW�RI�EUHHGLQJ�SLJV��,QWHOOLJHQW��VWDQGDUGL]HG�DQG�UHILQHG�EXVLQHVVGDWD�FROOHFWLRQ�� ,W�FDQ�UHDOL]H�SURGXFWLRQ���EUHHGLQJ�GDWD�LQSXW��EUHHGLQJ�SLJ�SHGLJUHH�ILOH�PDQDJHPHQW��EUHHGLQJ�DQDO\VLV�DQG�RWKHU�IXQFWLRQV��DQG�WKHQ�SURGXFWLRQ�DQG�EUHHGLQJ�SHUVRQQHO�FDQ�FRQWURO�WKH�NH\�SHUIRUPDQFH�LQGH[�GDWD�RI�SLJ�IDUP�LQ�UHDO�WLPH��(IILFLHQW�FRPELQDWLRQ�RI�SURGXFWLRQ�DQG�EUHHGLQJ�VRIWZDUH��
7KURXJK�SUHFLVH�LQWURGXFWLRQ�SLJ�KHUGV�FDQ�EH�LPSURYHG��WKH�SURGXFWLRQ�OHYHO�RI�LQGXVWU\�FKDLQ�EUHHGLQJ�LV�HQKDQFHG��D�FORVHG�ORRS�VHOHFWLRQ�SURFHVV�DW�WKH�VDPH�WLPH�LV�IRUPHG��DQG�WKH�LPSOHPHQWDWLRQ�RI�PDWFKLQJ�VFKHPH�FDQ�EH�WUDFNHG��

$XWRPDWLFDOO\�VHOHFW�VFKHPH�WR�LPSURYH�WKHSURGXFWLRQ�SHUIRUPDQFH�RI�WKH�ZKROH�LQGXVWU\�FKDLQ��
:LWK�LQGHSHQGHQW�LQWHOOHFWXDO�SURSHUW\�ULJKWV��LQGHSHQGHQW�PDQDJHPHQW�RI�EUHHGLQJ�GDWD�DQG�VWURQJ�GDWDEDVH�FRQILGHQWLDOLW\��6DIHW\�LPSURYHPHQW�RI�EUHHGLQJ�GDWD�

7KH�RYHUDOO� IORRU�DUHD� LV� VPDOO�� DQG� WKH�HSLGHPLF�SUHYHQWLRQ�V\VWHP�FDQ�EH�GHVLJQHG�DFFRUGLQJ� WR�ORFDO� FRQGLWLRQV� WR� UHGXFH� WKH� LQWHUQDO� FRQWDFW�VXUIDFH�ZLWK�WKH�HQYLURQPHQW��ZKLFK�LV�FRQGXFLYH�WR�ELRVDIHW\�SUHYHQWLRQ�DQG�FRQWURO��
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=KRQJ[LQ�:KLWH�)HDWKHU�0HDW�'XFN�LV�DQ�H[FHOOHQW�QHZ�OLQH�RI�PHDW�GXFN�MRLQWO\�FXOWLYDWHG�E\�1HZ�+RSH�/LXKH�DQG�%HLMLQJ�$QLPDO�+XVEDQGU\�DQG�9HWHULQDU\�5HVHDUFK� ,QVWLWXWH�RI�&KLQHVH�$FDGHP\�RI�$JULFXOWXUDO�6FLHQFHV�� ,W�KDV�FRPSOHWHO\� LQGHSHQGHQW� LQWHOOHFWXDO� SURSHUW\� ULJKWV� DQG� EUHDNV� WKH� PRQRSRO\� RI� IRUHLJQ� PHDW� GXFN� EUHHGLQJ��=KRQJ[LQ�:KLWH�)HDWKHU�0HDW�'XFN�LV�FKDUDFWHUL]HG�E\�IDVW�JURZWK�UDWH��KLJK�IHHG�FRQYHUVLRQ�HIILFLHQF\�DQG�OHDQ�PHDW� UDWH�� VWURQJ� UHSURGXFWLYH� SHUIRUPDQFH� DQG� VWDEOH� KHUHGLW\�� 7KH� SURGXFWLRQ� SHUIRUPDQFH� LQGH[HV� RI� LWV�DQFHVWRU��SDUHQW�JHQHUDWLRQ�DQG�FRPPHUFLDO�GXFNV�KDYH�UHDFKHG�WKH�LQWHUQDWLRQDO�DGYDQFHG�OHYHO��1HZ�KRSH�/LXKH�LQGHSHQGHQWO\�GHYHORSHG�WKH�PHDW�GXFN�EUHHGLQJ�V\VWHP��DQG�VWDUWHG�PROHFXODU�EUHHGLQJ��ZKLFK�IXUWKHU�LPSURYHG�WKH�EUHHGLQJ�HIILFLHQF\�$W� SUHVHQW�� =KRQJ[LQ�:KLWH� )HDWKHU�0HDW� 'XFN� KDV� FRPSOHWHG� WKH� EUHHGLQJ� RI� �� JHQHUDWLRQV� RI� HDFK� VWUDLQ� WR�PDLQWDLQ�H[FHOOHQW�JURZWK�SHUIRUPDQFH�RI�FRPPHUFLDO�JHQHUDWLRQ�DQG�IXUWKHU�LPSURYH�WKH�SURGXFWLRQ�SHUIRUPDQFH�RI�SDUHQWV��,Q�������QHDUO\��������XQLWV�ZHUH�VROG�E\�WKH�DQFHVWRUV�DQG�SDUHQWV�RI�=KRQJ[LQ�:KLWH�)HDWKHU�0HDW�'XFN��DQG�����PLOOLRQ�SLHFHV�RI�SURGXFWV�ZHUH�SURGXFHG�DQG�VROG�RQ�EHKDOI�RI�RWKHUV��

=KRQJ[LQ�:KLWH�)HDWKHU�0HDW�'XFN�
�� ��

1HZ�+RSH�/LXKH�DLPV� WR�EXLOG�D�GLJLWDO� LQWHOOLJHQFH�GULYHQ�HQWHUSULVH��DQG� ILUPO\�DQG�FRQWLQXRXVO\�SURPRWH�GLJLWDO�WUDQVIRUPDWLRQ�DQG�LQWHOOLJHQW�XSJUDGLQJ�ZLWK��VPDUW�HQWHUSULVH����LQGXVWULDO�LQWHUFRQQHFWLRQ��DQG��GLJLWDO�HFRORJ\��DV�WKH�GHYHORSPHQW�PDLQ� OLQH��%\�GHFRQVWUXFWLQJ� WKH�EXVLQHVV�VFHQDULR��1HZ�+RSH�/LXKH�HVWDEOLVKHV�D� IXOO�OLQN� OLQN�IURP�KXPDQ�WR�DQLPDO�DQG�IURP�VRIWZDUH�WR�KDUGZDUH��VR�DV�WR�UHDOL]H�WKH�GLJLWDO�JRDO�RI�´EXVLQHVV�DQG�GLJLWDO�DV�D�ZKROHµ��SURYLGH�DSSOLFDWLRQ�VROXWLRQV�DQG�DOO�URXQG�WHFKQLFDO�VXSSRUW�UHTXLUHG�IRU�GLJLWDO� LQWHOOLJHQFH�WUDQVIRUPDWLRQ�IRU� DOO� LQGXVWULDO� VHFWRUV�� DQG� EXLOG� DQ� H[FHOOHQW� RSHUDWLQJ� HQWHUSULVH� GULYHQ� E\� �IXOO� FKDLQ� RQOLQH�� IXOO� VWDII� RQOLQH��FRPSUHKHQVLYH�LQWHOOLJHQFH�DQG�FRPSUHKHQVLYH�RSWLPL]DWLRQ�RI�LQGLFDWRUV��

'LJLWDO�(QWHUSULVH�

:H� DFWLYHO\� H[SORUH� WKH� QHZ� LQIUDVWUXFWXUH� FRQVWUXFWLRQ� RI� VPDUW� DJULFXOWXUH� DQG� DQLPDO� KXVEDQGU\� DQG� WKH�XSJUDGLQJ� RI� GLJLWDO� HQDEOLQJ� LQGXVWU\�� IRFXV� RQ� WKH� GLJLWDOL]DWLRQ� RI� LQGXVWULDO� FKDUDFWHULVWLFV�� UHVHDUFK� DQG�GHYHORSPHQW�DQG�RSHUDWLRQ�RI�GLJLWDO�WUDQVIRUPDWLRQ�SURGXFWV�RI�YDULRXV�LQGXVWULHV��DQG�SURPRWH�WKH�FR�FRQVWUXFWLRQ�RI�´GLJLWDO�HFRORJ\µ�E\�XVLQJ�ELJ�GDWD�DQG�$,�WHFKQRORJ\��
3LJ�LQGXVWU\�

&RQVWUXFW�WKH�GLJLWDO�LQGXVWULDO�FKDLQ�HFRORJLFDO�SODWIRUP�RI�WKH�ZKROH�FKDLQ�RI�EUHHGLQJ��VODXJKWHULQJ�� VXSSO\� FKDLQ� DQG� VDOHV�� /DXQFKHG� �3LJ� 3ODQ� 2SHUDWLRQ� 0DQDJHPHQW�6\VWHP��� FUHDWHG� SLJ� LQGXVWU\� GLJLWDO� HFRORJLFDO� SURGXFWV� UHSUHVHQWHG� E\� �,QGH[�6\VWHP��� �0DWHULDO� *XDUDQWHH� 3ODWIRUP��� �-XEDR]KX��� �=KX[LDRNDQJ³LQWHOOLJHQW�WHPSHUDWXUH�PHDVXUHPHQW������DQG��+8*(�+23(�EUHHGLQJ���
)HHG�LQGXVWU\ %XLOG�D�GLJLWDO�LQGXVWULDO�FKDLQ�HFRORJLFDO�SODWIRUP�ZLWK�WKH�ZKROH�FKDLQ�RI�SURFXUHPHQW��SURGXFWLRQ�� WHFKQRORJ\� DQG� VDOHV�� 7KH� �+RQJWRQJ� 3ODQ�� ZDV� ODXQFKHG� WR� FUHDWH� D�GLJLWDO�QXWULWLRQ�V\VWHP�IRU�WKH�IHHG�LQGXVWU\�UHSUHVHQWHG�E\��IRUPXOD�V\VWHP����DQLPDO�QXWULWLRQ� SUHGLFWLRQ�� DQG� �UDZ� PDWHULDO� GDWDEDVH��� &RPSOHWH� WKH� SLORW� RI� �IDFWRU\�ORJLVWLFV��DQG��RQOLQH�GHWHFWLRQ��RI�GLJLWDO�IDFWRU\�
3RXOWU\�LQGXVWU\�

%XLOG� D� GLJLWDO� SODWIRUP� DURXQG� EUHHGLQJ�� SURGXFWLRQ� DQG� PDUNHWLQJ�� *XLGH� DFFXUDWH�ODXQFK��EDODQFHG�VODXJKWHU�DQG�EDODQFHG�VDOHV�WKURXJK�FRPSUHKHQVLYH�DQDO\VLV�RI�ELJ�GDWD��(VWDEOLVK�VWDQGDUGL]HG�SURGXFWLRQ�V\VWHP�WR�UHDOL]H�WUDQVSDUHQW�SURGXFWLRQ��UHDO�WLPH� GDWD�� UHILQHG� PDQDJHPHQW� DQG� WUDFHDEOH� WKURXJKRXW�� ,PSURYH� WKH� NH\� QRGH�PDQDJHPHQW�RI�VDOHV�SURFHVV�DQG�UHDOL]H�WKH�YLVXDOL]DWLRQ�RI�VDOHV�SURFHVV��

'LJLWDO�(FRORJ\

㋙⋭䒜

 㚰⋭

'LJLWDO�3URGXFWV�
+XL\DQJ]KX�%DVHG�RQ�WKH�SLJ�IDUP�SURGXFWLRQ�PDQDJHPHQW�VRIWZDUH�RI�VHOI�EUHHGLQJ�DQG�VHOI�UHDULQJ�EXVLQHVV��WKH�ZKROH�OLIH�F\FOH�PDQDJHPHQW�RI�SLJV�LV�FDUULHG�RXW��DQG�WKH�H[SHULHQFH�SLJ�UHDULQJ� LV�FRPSUHKHQVLYHO\� WUDQVIRUPHG�LQWR�GDWD�SLJ�UDLVLQJ��VR�DV�WR�UHDOL]H�SURGXFWLRQ�YLVXDOL]DWLRQ�� PDQDJHPHQW� WUDFHDELOLW\�� ULVN� ZDUQLQJ�� SHUVRQQHO� IXQFWLRQ� WUDQVIRUPDWLRQ��DVVHW� PDQDJHPHQW� HIIHFWLYHQHVV�� PDWHULDO� FRQVXPSWLRQ� DFFXUDF\� DQG� FRVW� DFFRXQWLQJ�DFFXUDF\��

$� SLJ� VWRFNLQJ� PDQDJHPHQW� SODWIRUP� EDVHG� RQ� �LQWHUQHW� �� ELJ� GDWD��� ZKLFK� LV� XVHG� WR�UHDOL]H� WKH� FRPSUHKHQVLYH� LQWHOOLJHQW�� VWDQGDUGL]HG�� YLVXDOL]HG� DQG� FRQWUROODEOH�PDQDJHPHQW� RI� WKH� ZKROH� OLIH� F\FOH� PDQDJHPHQW� RI� UDLVLQJ� KRXVHKROGV� DQG� VWRFNLQJ�SURGXFWLRQ� SURFHVV�� WR� UHDOL]H� WKH� FRPSUHKHQVLYH� PDQDJHPHQW� RI� VHHGOLQJ� IHHGLQJ��IHHGLQJ��GHDG�VFRXULQJ��LPPXQH�PHGLFDWLRQ��SDWURO�PRQLWRULQJ��VDOHV�DQG�VHWWOHPHQW��DQG�WR� KHOS� VWDQGDUGL]H� WKH� SURGXFWLRQ� SURFHVV� RI� FRPPHUFLDO� SLJ� VWRFNLQJ� EXVLQHVV�PDQDJHPHQW��DQG�PRQLWRU�WKH�DVVHW�VDIHW\��IHHG�DQG�GUXJ�XVH�FRPSOLDQFH�

&ORXG�VWRFNLQJ

/LYH� SLJ� WUDGLQJ� SODWIRUP�� ZKLFK� JDWKHUV� EX\HUV� DQG� VHOOHUV�� SURYLGHV� YDULRXV� WUDGLQJ�PRGHV� VXFK� DV� ELGGLQJ�� SULFLQJ� DQG� SXUFKDVLQJ�� SURYLGHV� PRUH� FRQYHQLHQW� WUDGLQJ�FKDQQHOV��DQG�LPSURYHV�WKH�HIILFLHQF\�RI�WUDGH�PDWFKLQJ�
-XEDR]KX

'LJLWDO�)DFWRU\�)DFWRU\�ORJLVWLFV��&UHDWH�D�FROODERUDWLYH�SODWIRUP�RI�GLJLWDO�ORJLVWLFV�LQ�WKH�SODQW�DUHD�WR�HIILFLHQWO\�VXSSRUW�SURFXUHPHQW�DQG�VDOHV�EXVLQHVV�

2QOLQH�QHDU�LQIUDUHG�DQG�2QOLQH�PRLVWXUH�GHWHFWLRQ

$XWRPDWLF�YHKLFOHLGHQWLILFDWLRQ/LFHQVH�SODWH�UHFRJQLWLRQ�$XWR�UHOHDVH�$XWR�FXUUHQW�OLPLW�
8:7�6HOI�ZHLJKWLQJ�$QWL�FKHDWLQJPRQLWRULQJ�

:LVGRP�KDOO,QGHSHQGHQW�ELOOLQJ�DQG�SULQWLQJ�O'� �45�FRGH�LGHQWLILFDWLRQ�2QOLQH�SD\PHQW�
4XHXLQJ�QXPEHU/DUJH�/('�GLVSOD\�3XEOLF�DGGUHVV�FDOO�606�QRWLILFDWLRQ�

2QOLQH�QHDU�LQIUDUHG�LQIRUPDWL]DWLRQ�2QOLQH�QHDU�LQIUDUHG�GLJLWDO�QXWULWLRQ�IRUPXOD�UHJXODWLRQ� 2QOLQH�QHDU�LQIUDUHG�SURGXFW�PRLVWXUH�FRQWURO�DQG�TXDOLW\�FRQILUPDWLRQ�9LVXDO�UHFRJQLWLRQ�DQG�PRQLWRULQJ�RI�EXON�UDZ�PDWHULDO�IHHGLQJ�
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7KH� EUHHGLQJ�VDOHV�VODXJKWHU�GDWD�DUH�DFFHVVLEOH��DQG�WKH�SLJ�GDWD�FDQ�EH�WUDFHDEOH�WKURXJKRXW�WKH� SURFHVV� WR� LPSURYH� WKH�ELRVDIHW\��
'DWD�EDVHG� W UDG LQJ�PDWFKLQJ� WR� ILQG�KLJK�TXDOLW\� EX\HUV� IRU� SLJ�IDUPHUV��

'DWD�EDVHG�WUDGLQJ�PDWFKLQJ�WR�ILQG�KLJK�TXDOLW\�EX\HUV�IRU�SLJ�IDUPHUV��



'LJLWDO�1XWULWLRQDO�6\VWHP�RI��+RQJWRQJ��7KH� ILUVW� SKDVH� RI� WKH� FRQVWUXFWLRQ�RI� ´+RQJWRQJµ� GLJLWDO� QXWULWLRQ�V\V WHP � KDV � FRPS OH WHG � WKH�GHYHORSPHQW� RI � ,QGHSHQGHQW�)RUPXODWLRQ� 6\VWHP� RI� 1HZ� +RSH�/LXKH��1+)���ZKLFK�KDV�PDGH�JUHDW�EUHDNWKURXJKV� LQ� WKH� LPSURYHPHQW�RI� GDWDEDVH�� DFFXUDF\� RI� DOJRULWKP�DQG�FRQYHQLHQFH�RI�XVH��

7KH�ILUVW�IRUPXODWLRQ�V\VWHP������LQGHSHQGHQWO\�GHYHORSHG�E\�WKH�HQWHUSULVH
/HDGLQJ�LQ�&KLQD

(IILFLHQF\�LPSURYHPHQW
,WHUDWLRQ�LV�IDVW�

'DWD�DVVHWV
'DWD�LQWHUFRPPXQLFDWLRQ

'DWD�VHFXULW\�

/LDR�1L�)X�
3DOP�2UGHU

2QOLQH�3D\PHQW� 2QOLQH�$XGLW�
2QOLQH�$FFRXQW0DQDJHU�

/LDRQLIX��� ��&XVWRPHU� )HHG�PLOO�

���� � ���1XPEHU�RI�FXVWRPHUV��XQLWV�� �)HHG�VDOHV���������WRQV��
��������� �

���� � ���
������� ���

���� � ���
����������������9DOXH

�� ����

)UHVK�'XFN�%ORRG��D�1HZ�)DYRULWH�RI�)RRG�DQG�%HYHUDJH��1HZ�+RSH�/LXKH�IRU�$QWL�F\FOLF�9DOXH�,QFUHDVH�RI�3RXOWU\�,QGXVWU\��([FHUSW��4LOX�(YHQLQJ�1HZVÃ4LOX�<LGLDQ�5HSRUWHU��5HQ�/HLOHL7DNH����JUDPV�RI�IUHVK�GXFN�EORRG�IURP�RQH�GXFN��WUDQVSRUW�DW�����ʝ�E\�FROG�FKDLQ�IRU�SUHVHUYDWLRQ�$FFRUGLQJ� WR� :DQJ� /X�� WKH� 1HZ� +RSH� VHOHFWV� KHDOWK\�� WUDFHDEOH� DQG� TXDOLILHG�GXFNV� IURP� QRQ�HSLGHPLF� DUHDV� IRU� GXFN� EORRG�� 7KH� SURFHVV� RI� REWDLQLQJ� GXFN�EORRG�LV�DOVR�YHU\�FDUHIXO��$IWHU�VODXJKWHULQJ��LW�LV�QHFHVVDU\�WR�DGRSW�LQWHUPHGLDWH�EORRG�WKURXJK�D�VHULHV�RI�RSHUDWLRQV�VXFK�DV�DLU�ILOWUDWLRQ�DQG�EORRGOHWWLQJ��7KH�UHSRUWHU�VDZ�LQ�WKH�VODXJKWHULQJ�DQG�EORRG�FROOHFWLRQ�ZRUNVKRS�RI�1HZ�+RSH��DIWHU�PXOWLSOH�GLVLQIHFWLRQ�DQG�ILOWUDWLRQ�RI�GXFN�EORRG��WKH�GXFN�EORRG�ZDV�LQMHFWHG�LQWR� WKH� SUH�FRROLQJ� WDQN� IRU� UDSLG� FRROLQJ� DQG� GRUPDQF\�� DQG� WKHQ� LW� LV�DXWRPDWLFDOO\�ILOOHG�DQG�SXW� LQWR�VWRUDJH��7KH�1HZ�+RSH�DGRSWV�WKH�TXLFN�IUHH]LQJ�ZDUHKRXVH�EHORZ�����&�WR�HQVXUH�WKH�IUHVK�QXWULWLRQ�RI�GXFN�EORRG��7KHQ��WKH�ZKROH�SURFHVV� RI� IUHH]LQJ�� VWRUDJH� DQG� WUDQVSRUWDWLRQ� EHORZ� ���� ʝ� LV� WHPSHUDWXUH�FRQWUROOHG�WR�HQVXUH�IRRG�VDIHW\���7KH� QRUPDO� EORRG� VDPSOLQJ� YROXPH�RI� D� GXFN� LV� ������J�� EXW� LQ� RUGHU� WR� HQVXUH�IRRG�VDIHW\��ZH�RQO\�SURGXFH�DERXW���J��7KH�GXFN�EORRG�DW�WKH�IURQW�HQG�LV�HDV\�WR�KDYH�LPSXULWLHV��DQG�DW�WKH�EDFN�HQG�GRHV�QRW�PHHW�WKH�UHTXLUHPHQW�RI�IUHVKQHVV��VR�ZH�FDQ�RQO\�WDNH�RQH�WKLUG�RI�WKH�PLGGOH���:DQJ�/X�WROG�WKH�UHSRUWHU�WKDW�IUHVK�GXFN�EORRG�FDQ�SUHVHUYH�WKH�QXWULHQWV�LQ�GXFN�EORRG� WR� WKH�JUHDWHVW�H[WHQW�DQG�HQVXUH� WKDW�SURWHLQ�DQG�PLQHUDO�FRPSRQHQWV�DUH�QRW� ORVW� WKURXJK� LQVWDQWDQHRXV� GRUPDQF\� SUHVHUYDWLRQ� WHFKQRORJ\� DQG� ZKROH�SURFHVV� FROG� IUHVK� �IUR]HQ�� VWRUDJH� DQG� WUDQVSRUWDWLRQ�� ,Q� WKH� WDVWH�� IUHVK� GXFN�EORRG� LV� IUHVKO\�PDGH�� HDV\� WR� RSHUDWH�� IUHVK� DQG� QXWULWLRXV�� WHQGHU�� VPRRWK� DQG�UHIUHVKLQJ�� 7KH� KLJK�WHPSHUDWXUH� GXFN� EORRG� RQ� WKH� PDUNHW� KDV� D� URXJK� WH[WXUH�WKDW�DIIHFWV�WKH�WDVWH��
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6FDQ�WKH�FRGH�WR�UHDG�WKH�RULJLQDO�WH[W

2UGHU�LV�SODFHG�E\�WKH�PRELOH�WHUPLQDO��DQG�WKH�SULFH�LV�FDOFXODWHG�LPPHGLDWHO\�ZKHQ�WKH�RUGHU�LV�SODFHG��3D\�RQOLQH��ORFN�XS�LQYHQWRU\�$FFRXQWV�DUH�UHDGLO\�DYDLODEOH�0DUNHW�LQIRUPDWLRQ�DQG�EUHHGLQJ�WHFKQRORJ\�LV�DYDLODEOH�DW�PRELOH�HQG�

2IILFH�ZRUN���
���KRXU�V\VWHP�RSHUDWLRQ��XVHUV�FDQ�SODFH�RUGHUV�E\�WKHPVHOYHV�WR�UHGXFH�UHSHDWHG�ODERU�3URGXFWLRQ��DUUDQJH�SURGXFWLRQ�DFFRUGLQJ�WR�FXVWRPHU�RUGHU��SODQ�PRUH�DFFXUDWHO\�WR�GHWHUPLQH�SURGXFWLRQ�DFFRUGLQJ�WR�VDOHV0DUNHWLQJ��XQLILHG�WRXFK��DFFXUDWH�PDUNHWLQJ��KDQG�KHOG�PRELOH�PDUNHWLQJ�WRROV��WR�UHGXFH�FRPPXQLFDWLRQ�FRVWV�
2QOLQH�FRQWDFWOHVV�WUDQVDFWLRQ�EHWZHHQ�PDQXIDFWXUHUV�����,PSURYH�RUGHU�SODQQLQJ������,QWHJUDWH�LQGXVWU\�DQG�ILQDQFH�SODWIRUP�WR�UHDOL]H�RQOLQH�SD\PHQW�FORVHG�ORRS�6KRUWHQ�WKH�WUDQVDFWLRQ�SURFHVV�F\FOH�DQG�LPSURYH�WKH�SURFHVVLQJ�HIILFLHQF\�RI�RUGHUV�DQG�UHODWHG�EXVLQHVVHV�

1XPEHU�RI�FXVWRPHUV��XQLWV�� �)HHG�VDOHV���������WRQV�� 1XPEHU�RI�FXVWRPHUV��XQLWV�� �)HHG�VDOHV���������WRQV��

/RZHU�OHDUQLQJ�FRVWV��(IILFLHQF\�RI�IRUPXOD�PDNLQJ�LV�LQFUHDVHG�E\�����
�����FORXG�GHSOR\PHQW��+LJK�VFDODELOLW\��/RZ�FRVW�RI�RSHUDWLRQ�DQG�PDLQWHQDQFH
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7KH�IRUPXOD�GDWD�LV�SUHFLSLWDWHG�LQ�WKH�GDWD�ZDUHKRXVH��ZKLFK�KHOSV�WR�RSWLPL]H�DQG�LWHUDWH�PRUH�DFFXUDWH�IRUPXOD��

7KHUH�DUH�����PRGXOHV�DURXQG�WKH�GLJLWDO�QXWULWLRQ�V\VWHP��5HDOL]H�PXOWL�V\VWHP�GDWD�LQWHUFRPPXQLFDWLRQ�
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,Q� WKH�SRVW�HSLGHPLF�HUD�� WKH�&29,'����HSLGHPLF� LV� VWLOO� UHFXUULQJ� IURP� WLPH� WR� WLPH�HYHU\ZKHUH��:H�VWULFWO\�LPSOHPHQW� WKH� &29,'���� SUHYHQWLRQ� DQG� FRQWURO� JXLGHOLQHV� DQG� GLVLQIHFWLRQ� PHDVXUHV�� DQG� XSJUDGH� WKH�&29,'����SUHYHQWLRQ�DQG�FRQWURO�PHDVXUHV�IRU�IRRG��$OVR��WR�FXUE�WKH�HSLGHPLF�QHDU�VXEVLGLDU\�FRPSDQLHV�RI�RXU�&RPSDQ\��ZH�DUH�GHWHUPLQHG� WR� UHVXPH�SURGXFWLRQ��JXDUDQWHH� WKH�VXSSO\�RI�PHDW�DQG� IRRG��DQG�GRQDWH�PDWHULDOV�WR�VXSSRUW�WKH�ILJKW�DJDLQVW�WKH�HSLGHPLF��
,Q�YLHZ�RI�WKH�HSLGHPLF�SUHYHQWLRQ�ULVNV�LQ�WKH�FROG�FKDLQ�HQYLURQPHQW��ZH�RUJDQL]HG�D�SURIHVVLRQDO�WHFKQLFDO�WHDP�WR�IRUPXODWH�D�VHULHV�RI�&29,'����SUHYHQWLRQ�DQG�FRQWURO�PHDVXUHV�IRU�IRRG�EDVHG�RQ�WKH�SUHYHQWLRQ�DQG�FRQWURO�GRFXPHQWV� LVVXHG�E\�QDWLRQDO�SUHYHQWLRQ�DQG�FRQWURO�GHSDUWPHQWV�DQG� WKH�DFKLHYHPHQW�GDWD�RI�QHZ�SUHYHQWLRQ� DQG� FRQWURO� WHFKQRORJLHV�� DQG� FRQGXFW� IROORZ�XS� LQVSHFWLRQ� IRU� WKH� LPSOHPHQWDWLRQ� RI� VXFK�PHDVXUHV��7KURXJK� XSJUDGLQJ� SUHYHQWLRQ� DQG� FRQWURO� PHDVXUHV�� ZH� DGRSWHG� �PDQXDO� DQG� SK\VLFDO� SUHYHQWLRQ���LPSOHPHQWHG�SHUVRQDO�SURWHFWLRQ�DQG�HQYLURQPHQWDO�GLVLQIHFWLRQ� LQ�SURFXUHPHQW�� ORJLVWLFV�DQG� WUDQVSRUWDWLRQ�OLQNV�DQG�SODQW� OLQNV��DQG�FDUULHG�RXW�SUHYHQWLRQ�DQG�FRQWURO�PHDVXUHV� IURP� WKH� WKUHH�GLPHQVLRQV�RI�PDQXDO�SUHYHQWLRQ��SK\VLFDO�SUHYHQWLRQ�DQG�HQYLURQPHQWDO�GLVLQIHFWLRQ��VR�DV�WR�FXW�RII�SRVVLEOH�WUDQVPLVVLRQ�FKDQQHOV�DQG�HQVXUH�SXEOLF�KHDOWK�DQG�VDIHW\��
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DQ��3URWHFWLQJ�WKH��VWRPDFK��GXULQJ�WKH�ILJKW�DJDLQVW�&RYLG���

8SJUDGLQJ�3UHYHQWLRQ�$QG�&RQWURO�0HDVXUHV�

6XSSRUWLQJ�$QWL�HSLGHPLF�)URQWOLQHUV�
,Q�'HFHPEHU�������DIWHU�WKH�RXWEUHDN�RI�WKH�HSLGHPLF�LQ�;L
DQ��<DQJOLQJ�%HVXQ�$JULFXOWXUDO�,QGXVWU\�*URXS�&R���/WG���D� VXEVLGLDU\�RI� WKH�&RPSDQ\��ZRUNHG�RYHUWLPH� WR�HQVXUH�SRUN� VXSSO\� LQ� WKH�PDUNHW� IURP�VODXJKWHULQJ�� FXWWLQJ� WR�ORJLVWLFV�OLQNV��7KH�GDLO\�SURFHVVLQJ�FDSDFLW\�LQFUHDVHG�IURP�����SLJV�WR���������SLJV��DQG�WKH�GDLO\�SRUN�VXSSO\�RI����WRQV�ZDV�FRQWLQXRXVO\�GHOLYHUHG�WR�;L
DQ�PDUNHW����KRXUV��SURYLGLQJ�D�VWURQJ�JXDUDQWHH�IRU�WKH�OLIH�RI�WKH�PDVVHV�XQGHU�WKH�HSLGHPLF�� ,Q� RUGHU� WR� FDUU\� RXW� HSLGHPLF� SUHYHQWLRQ� DQG� FRQWURO� GXULQJ�WUDQVSRUWDWLRQ��DOO�GULYHUV�ZRUH�SURWHFWLYH�FORWKLQJ�DQG�PDVNV�LQ�VWULFW�DFFRUGDQFH�ZLWK�HSLGHPLF�SUHYHQWLRQ�UHTXLUHPHQWV��DQG�QXFOHLF�DFLG�WHVWV�ZHUH�PDGH�HYHU\�GD\��$IWHU�GHOLYHULQJ�WKH�JRRGV�WR�GHVLJQDWHG�SODFHV��WKH\�DYRLGHG�IDFLQJ�FXVWRPHUV�GLUHFWO\�WR�HQVXUH�WKH�VDIHW\�RI�PDWHULDOV�DQG�SHUVRQQHO��:H� DOVR� H[SUHVVHG� RXU� ORYH� DQG� VDOXWH� WR� WKH� VWDII� RI� ILYH� GXW\�VWDWLRQV�VXFK�DV�(DVW�([LW�DQG�:HVW�([LW�RI�<DQJOLQJ�([SUHVVZD\�7ROO�6WDWLRQ��ZLWK�PHDW\�VSDUHULE�VRXS�DQG�FULVS\�SDQFDNHV�ZLWK�FKRSSHG�JUHHQ�RQLRQV��7KH�&RPSDQ\� GRQDWHG� ������� SRUWLRQV� RI� ´%HVXQ�+LJK�HQG�&KLOOHG�)UHVK�0HDWµ� WR�6KDDQ[L�&KDULW\�$VVRFLDWLRQ��7KH�SURGXFWV� DUH� FXVWRPL]HG� YDFXXP� SDFNDJLQJ� SURGXFWV� ZLWK� LVRODWLRQ� FRQWDFW�� ZLWK� D� WRWDO� YDOXH� RI� �������� <XDQ�� ,Q�DGGLWLRQ�� DOO� VXEVLGLDU\� FRPSDQLHV�� GLVWULFWV� DQG� VHWWOHPHQWV� RI� 1HZ� +RSH� /LXKH� VXFFHVVLYHO\� FRQWDFWHG� HSLGHPLF�SUHYHQWLRQ�DQG�FRQWURO�KHDGTXDUWHUV� LQ�<DQJOLQJ�$JULFXOWXUDO�+L�WHFK� ,QGXVWULHV�'HPRQVWUDWLRQ�=RQH��<RQJVKRX�&RXQW\��-LQJ\DQJ�&RXQW\��6DQ\XDQ�&RXQW\��/LQZHL�'LVWULFW��3XFKHQJ�&RXQW\��+H\DQJ�&RXQW\�DQG�/XRFKXDQ�&RXQW\��DQG�GRQDWHG�XUJHQWO\� QHHGHG� WHQWV�� IRRG�� GULQNLQJ�ZDWHU�� SURWHFWLYH� FORWKLQJ��PDVNV�� GLVSRVDEOH� JORYHV�� HDUPXIIV�� GLVLQIHFWDQWV� DQG�RWKHU�HSLGHPLF�SUHYHQWLRQ�PDWHULDOV�IRU�WKH�IURQWOLQHUV�� 7+(�32:(52)�%(,1*�75867:257+<1(:�+23(�/,8+(
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1DQJRQJ��ILJKWLQJ�DJDLQVW�&RYLG����WRJHWKHU�WR�JXDUDQWHHSURGXFWLRQ�DQG�VXSSO\�2Q�-DQXDU\����������&RYLG����FDVHV�RFFXUUHG�LQ�1DQJRQJ�&LW\��+HEHL�3URYLQFH��DQG�WKH�1DQJRQJ�0XQLFLSDO�*RYHUQPHQW�FDOOHG�RQ�DOO�SHRSOH�WR�ILJKW�DJDLQVW�&RYLG�����+HEHL�4LDQ[LKH�&DWHULQJ�&R���/WG��RI� WKH�&RPSDQ\�RUJDQL]HG�DOO� VWDII� WR�FDUU\�RXW� WKUHH�URXQGV�RI�QXFOHLF�DFLG�WHVWV�DQG�YROXQWDU\�YDFFLQDWLRQ�DFFRUGLQJ�WR� WKH� XQLILHG� DUUDQJHPHQW� RI� WKH� PXQLFLSDO� JRYHUQPHQW��LPSOHPHQWHG� RYHUDOO� GLVLQIHFWLRQ� LQVLGH� DQG� RXWVLGH� WKH� SODQW�DFFRUGLQJ� WR� WKH� &RPSDQ\
V� HSLGHPLF� SUHYHQWLRQ� DQG� FRQWURO�LQVWUXFWLRQ� PDQXDO�� VR� DV� WR� VWUHQJWKHQ� SHUVRQQHO� SURWHFWLRQ�DQG�RSHUDWLRQ�PDQDJHPHQW��,Q� RUGHU� WR� JXDUDQWHH� WKH�PHDW� SURGXFWLRQ� DQG� VXSSO\�� WKH�&RPSDQ\� ODXQFKHG� WKH� HPHUJHQF\� SODQ� WR� FDUU\� RXW�FORVHG�PDQDJHPHQW�DQG�JXDUDQWHH�SURGXFWLRQ�E\�RYHUWLPH�RI�DOO�VWDII��7KH�&RPSDQ\�VHOHFWV�����HPSOR\HHV�ZLWK�VLQJOH�WUDYHO�URXWH�WR�IRUP�D�UXVK�MRE�EULJDGH��DQG�WKH�SURGXFWLRQ�OLQH�RSHUDWHG�IRU�PRUH�WKDQ����KRXUV�WR�JXDUDQWHH�WKH�GDLO\�VODXJKWHULQJ�FDSDFLW\�RI�����SLJV��
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$W� WKH� EHJLQQLQJ� RI� 1RYHPEHU� ������ D� QHZ� URXQG� RI� WKH�HSLGHPLF� RFFXUUHG� LQ� &KHQJGX�� ORFNLQJ� GRZQ� VHYHUDO�FRPPXQLWLHV� LQFOXGLQJ� 'LQJIHQJ� 6KXL
DQ� LQ� -LQQLX� 'LVWULFW�� 2Q�WKH� PRUQLQJ� RI� 1RYHPEHU� ���� ������ OHDUQLQJ� WKDW� &KHQJGX�FLWL]HQV�´ZDQWHG�WR�KDYH�D�KRW�SRW�PRVWµ�DIWHU�WKH�ORFNGRZQ�ZDV�OLIWHG�� 0HLKDR� EUDQG� GHOLYHUHG� KRW� SRW� LQJUHGLHQWV� WR� WKHP�LPPHGLDWHO\�WR�DFKLHYH�WKHLU�GUHDPV�
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DQ� &LW\�� 6LFKXDQ� 3URYLQFH��0HLJX� &RXQW\�� /LDQJVKDQ� 3UHIHFWXUH� DQG� RWKHU� SODFHV��PRELOL]LQJ� HPSOR\HHV� DQG� VRFLDO� ORYLQJ� SHRSOH� WR� VHQG�-XQH��VW�ZLVK�JLIWV�WR�FKLOGUHQ�LQ�SRRU�PRXQWDLQ�DUHDV��%\������� LW�KDV�UHDOL]HG�-XQH��VW�:LVK�IRU�PRUH�WKDQ��������FKLOGUHQ�QDWLRQZLGH��-XQH��VW�:LVK�&DPSDLJQ� IRU���\HDUV�RI�1HZ�+RSH�/LXKH�SURSRVHV� WR� UHDOL]H� GUHDPV� IRU� ������ FKLOGUHQ� LQ� ����VFKRROV� RI� ��� SURYLQFHV�� LQFOXGLQJ� *DQVX�� 6KDDQ[L��*XDQJGRQJ��*XDQJ[L��6LFKXDQ�DQG�+XEHL��
����� FKLOGUHQ ��� �VFKRROV
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,Q�WKH�IDFH�RI�FRPSOH[�&29,'����RYHUVHDV��RYHUVHDV�FRPSDQLHV�VWULFWO\� LPSOHPHQWHG�SUHYHQWLRQ�DQG�FRQWURO�V\VWHP��FRQVWDQWO\�LPSURYHG�GLVWULFW�HSLGHPLF�SUHYHQWLRQ�V\VWHP��SXEOLFL]HG�WKH�NQRZOHGJH�UHODWHG�WR�&29,'���� SUHYHQWLRQ� DQG� FRQWURO� WKURXJK� EXOOHWLQ� ERDUGV�� ERDUGV�� WUDLQLQJ�� DGKHUHG� WR�PRQWKO\� UHYLHZ� RI� HSLGHPLF�SUHYHQWLRQ� DQG� FRQWURO� PHDVXUHV�� IRXQG� ZHDNQHVVHV� DQG� PDGH� XS� IRU� GHIHFWV�� G\QDPLFDOO\� UHSOHQLVKHG�HSLGHPLF�SUHYHQWLRQ�PDWHULDOV��RUJDQL]HG�VWDII�IRU�SURGXFWLRQ�DQG�RSHUDWLRQ�LQ�SODQWV��DQG�GLG�WKHLU�EHVW�WR�ILJKW�DJDLQVW� WKH� HSLGHPLF�� %HVLGHV�� RYHUVHDV� FRPSDQLHV� DFWLYHO\� GRQDWH� IXQGV� DQG�PDWHULDOV� WR� ILJKW�&29,'����
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V�5HSXEOLF�RI�&KLQD�LQ�WKH�5HSXEOLF�RI�WKH�3KLOLSSLQHV��



'XULQJ� -XO\� ������� ������ =KHQJ]KRX� VDZ� UDLQVWRUPV�DQG� WRUUHQWLDO� UDLQV�� ZLWK� WKH� DFFXPXODWHG� DYHUDJH�SUHFLSLWDWLRQ� RI� ���� PLOOLPHWHUV�� $IWHU� WKH� IORRG�VLWXDWLRQ��WKH�&RPSDQ\�FDUULHG�RXW�PXOWL�VHFWRU�OLQNDJH�DQG� UDSLG� UHVSRQVH�� DQG� RUJDQL]HG� HPHUJHQF\�VXSSOLHV� DQG� SURIHVVLRQDO� IRUFHV� WR� DVVLVW� IURQWOLQHUV�DFFRUGLQJ�WR�WKH�QHHGV�RI�WKH�GLVDVWHU�DUHD��2Q�-XO\�����������WKH�ILUVW�EDWFK�RI�����WRQV�RI�0HLKDR�KDP�VDXVDJHV�RUJDQL]HG�E\�+HQDQ�3URYLQFH�DUULYHG�LQ�=KHQJ]KRX��8QGHU�WKH�JXLGDQFH�RI�WKH�ORFDO�JRYHUQPHQW��;LQOLX�3LJ�%UHHGLQJ�RI�WKH�&RPSDQ\��ORFDWHG�LQ�=KHQJ]KRX��VHW�XS�D�UHVFXH�WHDP��PRELOL]HG�PLQHUDO�ZDWHU��EUHDG�DQG�RWKHU�UHVFXH�PDWHULDOV��EXLOW�WKH�ILUVW�IUHH�IRRG�GLVWULEXWLRQ�SRLQW�DW�WKH�JDWH�RI�D�ZDWHUORJJHG�FRPPXQLW\��DQG�GLVWULEXWHG�VXSSOLHV�IRU�GXVWELQPHQ�DQG�IURQWOLQHUV��2Q�-XO\���������������VXSSOLHV� LQFOXGLQJ� WZR�FDUJR� WUXFNV�RI�0HLKDR�KDP�VDXVDJHV� IURP�%HLMLQJ��������KDP� VDXVDJHV� IURP�&KHQJGX�� FDQQHG� IRRG�� VHOI�KHDWLQJ� ULFH�� VHOI�KHDWLQJ� VPDOO� KRW� SRW� DQG� VHOI�KHDWLQJ�VSLF\�KRW�SRW�DUULYHG�LQ�=KHQJ]KRX�VXFFHVVLYHO\��$FFRUGLQJ�WR�WKH�JRYHUQPHQW�DUUDQJHPHQW�DQG�GLVDVWHU�QHHGV��UHVFXH�IRUFHV�DQG�PDWHULDOV�RI�1HZ�+RSH�UHDFKHG�RXW�WR�WKH�IURQW�OLQH��YROXQWHHUV�RI�1HZ�+RSH�/LXKH�FDQ�EH�VHHQ�HYHU\ZKHUH��IURP�=KHQJ]KRX�WR�*RQJ\L��DQG�WKHQ�WR�;LQ[LDQJ��7KH\�DFWLYHO\�RUJDQL]HG�ORFDO�VWDII�WR�GLVWULEXWH�XUJHQWO\�QHHGHG�IRRG�VXFK�DV�ZDWHU��KDP�VDXVDJHV�DQG�EUHDG�WR�WKH�DIIHFWHG�SHRSOH��DQG�WKH\�DOVR�GRQDWHG�UHVFXH�PDWHULDOV�WR�VHYHUHO\�DIIHFWHG�DUHDV�VXFK�DV�;LQJ\DQJ��*RQJ\L��;LQPL��.DLIHQJ�DQG�;LQ[LDQJ��%HVLGHV��WKH�&RPSDQ\�KHOSHG�ORFDO�DIIHFWHG�IDUPHUV�ZLWK�GLVLQIHFWLRQ�DQG�UHEXLOGLQJ�DIWHU�WKH�GLVDVWHU�WR�UHVXPH�SURGXFWLRQ�DV�VRRQ�DV�SRVVLEOH��
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:DUP�:LQWHU�3URMHFW�6LQFH� WKH� GRQDWLRQ� RI� �������ZLQWHU� FORWKHV� IRU�PRXQWDLQ� YLOODJHV� LQ� 7LEHWDQ� DUHD� LQ� ������´:DUP�:LQWHU�3URMHFWµ� RI�1HZ�+RSH� /LXKH� KDV�EHHQ� FDUULHG� RXW� IRU� �� FRQVHFXWLYH� \HDUV��EHFRPLQJ�WKH�EUDQG�SXEOLF�ZHOIDUH�DFWLYLW\�RI�WKH�&RPSDQ\��7KH�´:DUP�:LQWHU�3URMHFWµ�RI������RI�1HZ�+RSH�/LXKH� HQWHUHG� �� UHPRWH� YLOODJHV� LQ� *DQ]L��$ED�DQG�/LDQJVKDQ�3UHIHFWXUHV�RI�6LFKXDQ�3URYLQFH��DQG� GHOLYHUHG� IUHVK� SRUN�� ULFH�� HGLEOH� RLO�� KDP�VDXVDJHV��PLON��ZDUP� FORWKLQJ�� FRWWRQ� TXLOW� DQG�\DN� IHHG� WR�����YLOODJHUV�DQG����� WHDFKHUV�DQG�VWXGHQWV�� DQG� VHQW� SURIHVVLRQDO� EUHHGLQJ� YLGHR�FRXUVHV�� EUHHGLQJ� ERRNV�� EURDGFDVW LQJ�HTXLSPHQW�DQG�YHWHULQDU\�GUXJV� WR�6DQ\D�7RZQ�)DUP��ZLWK�D�WRWDO�YDOXH�RI�QHDUO\���������\XDQ��

)URP� 1RYHPEHU� �WK� WR� �WK�� WKH� KHDY\� VQRZVWRUP� RFFXUUHG� LQ�/LDRQLQJ� 3URYLQFH�� 7KH� DFFXPXODWHG� VQRZIDOO� LQ� 7DL
DQ� DUHD� ZDV�PRUH� WKDQ� ��� PP�� DQG� WKH� URDG� VQRZ� GHSWK� ZDV� QHDUO\� ��� FP��%RRWKV�RI�PRUH�WKDQ����IDUPHUV�LQ�$QVKDQ�/LXKH�ZHUH�GDPDJHG�DQG�HYHQ�FROODSVHG�WR�GLIIHUHQW�H[WHQW��$IWHU� WKH�GLVDVWHU�� WKH�&RPSDQ\� FRRUGLQDWHG� UHVRXUFHV� WR� KHOS� WKH�IDUPHUV�WR�UHPRYH�SRXOWU\�IURP�SLJVWLHV�DQG�UHGXFH�ORVVHV�DV�VRRQ�DV�SRVVLEOH��3RXOWU\�WKDW�PHW�UHPRYDO�FRQGLWLRQV�ZHUH�VODXJKWHUHG�IRU�VDOYDJH� DIWHU� TXDOLILHG� VDPSOLQJ�� )RU� GXFNV� RI� \RXQJHU� DJH�� GXFN�FDWFKLQJ�WHDPV�DQG�WUDQVSRUWDWLRQ�YHKLFOHV�ZHUH�DUUDQJHG�WR�WUDQVIHU�WKHP� DW� RQFH�� 7KH� &RPSDQ\� KDV� LVVXHG� VXSSRUW� SROLFLHV� WR�HQFRXUDJH�GLVDVWHU�VWULFNHQ�IDUPHUV�WR�UHJDLQ�FRQILGHQFH��DQG�VHW�XS�EDVH� UHFRQVWUXFWLRQ� VHUYLFH� WHDP� WR� JXLGH� DQG� SDUWLFLSDWH� LQ� SRVW�GLVDVWHU�UHFRQVWUXFWLRQ�RI�IDUPHUV��$W� SUHVHQW�� WKH� GDPDJHG� ERRWKV� KDYH� EHHQ� EDVLFDOO\� UHEXLOW� RU�UHSDLUHG��DQG�QHZ�SRXOWU\�DQG�VHHGOLQJ�ZHUH�VXSSOHPHQWHG� LQWR�DOO�ERRWKV�WR�UHVXPH�ZRUN�DQG�SURGXFWLRQ��
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7+(�32:(52)�%(,1*�75867:257+<1(:�+23(�/,8+(

2Q�'HFHPEHU�����´:DUP�:LQWHU�3URMHFWµ�DQG�YROXQWHHUV�IURP�6LFKXDQ�)HHG�:RUN�6WDWLRQ�GHOLYHUHG�HGLEOH�RLO��KDP�VDXVDJHV�DQG�ZDUP�FORWKLQJ�WR�YLOODJHUV�LQ�<RXUL�9LOODJH��5DQJWDQJ�&RXQW\��$ED�&RXQW\��7HFKQLFDO�H[SHUWV�RI�1HZ�+RSH�DQVZHUHG�TXHVWLRQV�RI�FRPPRQ�GLVHDVHV�LQ�\DN�EUHHGLQJ��EURXJKW�\DN�FRQFHQWUDWH�VXSSOHPHQW�WR�HQVXUH�\DNV�WR�OLYH�LQ�ZLQWHU�VPRRWKO\��

7+(�32:(5�2)�%(,1*�75867:257+<³�����&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�5HSRUW 1(:�+23(�/,8+(�7+(�32:(5�2)�%(,1*�75867:257+<



��

2YHUVHDV�3XEOLF�:HOIDUH�
,Q�RUGHU� WR�SURPRWH� WUDGLWLRQDO� YLUWXHV�RI� WKH�&KLQHVH�QDWLRQ�DQG�HQKDQFH�WKH�IULHQGVKLS�EHWZHHQ�1HZ�+RSH�DQG� ,QGRQHVLDQ� SHRSOH�� DV� WKH� /HVVHU� %DL UDP�DSSURDFKHG�� WKH�PRVW� LPSRUWDQW� WUDGLWLRQDO� IHVWLYDO� LQ�,QGRQHVLD�� 0DNDVVDU� &RPSDQ\� RI� 1HZ� +RSH� LQ�,QGRQHVLD�SDLG�D�YLVLW�WR�$PDQD�.DKDUX�2USKDQDJH�RQ�WKH�PRUQLQJ�RI�0D\����������

7KH�&RPSDQ\�ZRUNHG�ZLWK�1RUWKHUQ�$JULFXOWXUDO�DQG�)RUHVWU\�&ROOHJH��/DR�DQG�GRQDWHG��������<XDQ�WR�WKH�&ROOHJH��ZKLFK�ZDV�PDLQO\�XVHG�WR�FXOWLYDWH�DQG�VXEVLGL]H�VWXGHQWV�ZKR�DUH�H[FHOOHQW�LQ�FKDUDFWHU�DQG�VWXG\��

7+(�32:(52)�%(,1*�75867:257+<1(:�+23(�/,8+(

(PSOR\HHV�LQ�VRXWKHUQ�GLVWULFW�RI�9LHWQDP�&RPSDQ\�GRQDWHG�������PLOOLRQ�RI�9LHWQDP�'RQJ�WR�SXUFKDVH�GLVDVWHU�UHOLHI�PDWHULDOV�IRU�IORRG�VWULFNHQ�DUHDV�LQ�FHQWUDO�9LHWQDP��7KH�&RPSDQ\�LQYHVWHG�QHDUO\���������\XDQ�WR�FXOWLYDWH�ORFDO�FROOHJH�WDOHQWV�ZLWK�%HLMLDQJ�8QLYHUVLW\�RI�$JULFXOWXUH�DQG�)RUHVWU\� LQ�9LHWQDP�

7KH�VWDII�RI�0DNDVVDU�&RPSDQ\�RIIHUHG�GDLO\� IRRG�VXFK�DV�ULFH�� IORXU��RLO�DQG�HJJV� WR�DOO�RUSKDQV�DQG�DOO�VWDII�WKHUH��ZKLFK�IXUWKHU�LPSURYHG�WKH�IRRG��KHDOWK�DQG�WKH�OLYLQJ�FRQGLWLRQV�RI�WKH�RUSKDQV��7KH�&RPSDQ\�DOVR� GRQDWHG� ��PLOOLRQ� UXSLDK� WR� KHOS� WKH� RUSKDQDJH� LPSURYH� WKH� IDFLOLWLHV� DQG� HTXLSPHQW� VR� WKDW� HYHU\�RUSKDQ�FDQ�JURZ�XS�KDSSLO\�DQG�VSHQG�D�MR\IXO�/HVVHU�%DLUDP��,Q� -XO\� ������ 7XUNH\� H[SHULHQFHG� D� KXJH� PRXQWDLQ� ILUH�� FDXVLQJ� ORVVHV� WR� D� ODUJH� QXPEHU� RI� IDUPHUV��7XUNLVK�&RPSDQ\�ODXQFKHG�JLIW�SDFNDJH�DFWLYLW\�IRU�VRPH�GLVDVWHU�VWULFNHQ�IDUPHUV��JLYLQJ���WRQV�RI�IHHG�VXFK� DV� FRZ� IHHG� DQG� EHHI� FDWWOH� IHHG� WR� KHOS� IDUPHUV� UHVXPH� SURGXFWLRQ� DV� VRRQ� DV� SRVVLEOH� DQG�RYHUFRPH�GLIILFXOWLHV��

�����7RWDO�([WHUQDO�'RQDWLRQV�RI�\XDQ�E\�1HZ�+RSH�/LXKH�������������

����

0RUH�WKDQ�������WRQV�RI�1HZ�+RSH�PHDW�SURGXFWV�VXSSOLHG�WRORFNGRZQ�DUHDV�LQ�6KDQJKDL��([FHUSW��(PSOR\HHV�OLYLQJ�LQ�WKH�IDFWRU\�WR�HQVXUH�WKH�IRRG�VXSSOLHV�LQ�WKH�ORFNGRZQ�DUHD�0V��;X��D�PDQDJHU��
:KR� KDV� EHHQ� HQJDJHG� LQ� IRRG� VXSSO\� IRU� 6KDQJKDL�� KDG� EXV\� OLQHV� RI� KHU�PRELOH� SKRQH�WKHVH�GD\V��DQG�VKH�WDONHG�RQ�WKH�SKRQH�LQ�D�VSHHG\�PDQQHU���VKH��FRXSOHG�ZLWK�KHU�WHDP��KDV�EHHQ�LQ�D�VWDWH�RI�HPHUJHQF\�DJDLQ�VLQFH�0DUFK����0V��;X��VHUYLQJ�WKH�LPSRUWDQW�JXHVWV�FROXPQ�RI�1HZ�+RSH�/LXKH�)RRG�,QGXVWU\��KDV�HQJDJHG�LQ�WKH�IRRG�VXSSO\�IRU���\HDUV��ZKLFK�EHFDPH�D�QRUP�IRU�KHU��$FFRUGLQJ�WR�KHU��WKH�&RPSDQ\�XUJHQWO\�DUUDQJHG�HLJKW�FRUH�EDFNERQHV�IURP�4LDQ[LKH�IDFWRULHV�RI�+HEHL�DQG�6KDQGRQJ�WR�VXSSRUW�SUH�SRVLWLRQ�ZDUHKRXVHV�LQ�6KDQJKDL�/LXKH�4LQTLDQJ�)RRG�&R���/WG��\HVWHUGD\��,Q�SUH�SRVLWLRQ�ZDUHKRXVHV�LQ�6KDQJKDL��LQ�DGGLWLRQ�WR�WKH���QHZ�FROOHDJXHV�ZKR�VXSSRUWHG�WKH� SURGXFWLRQ�� SURFHVVLQJ� DQG� VXE�SDFNDJLQJ� LQ� WKH� SURGXFWLRQ� ZRUNVKRS�� �� FROOHDJXHV�IURP�WKH�IUHVK�IRRG�LQGXVWU\�HDVWHUQ�&KLQD�VXSHUPDUNHW�WHDP�DOVR�MRLQHG�WKHP�IRU�VDOHV�DQG�TXDOLW\�FRQWURO��'XH�WR�VSHFLDO�UHTXLUHPHQWV�IRU�HSLGHPLF�SUHYHQWLRQ�RI�IUHVK�IRRG��WKH���FROOHDJXH�WHDP�KDV�VWDUWHG� WRWDOO\�FORVHG�PDQDJHPHQW�VLQFH� WKH�EHJLQQLQJ�RI�0DUFK�� OLYLQJ� LQ� WKH�RIILFH�RQ� WKH��WK� IORRU� RI� WKH� SUH�SRVLWLRQ� ZDUHKRXVH�� 7KH\� UHVWHG� RQ� FKDLUV� VOHSW� RQ� WKH� IORRU� DQG� DWH�LQVWDQW�QRRGOHV��7KH\�ZRUNHG�DW���DQG���R
FORFN�HYHU\�PRUQLQJ��V\QFKURQL]HG�SURFXUHPHQW�LQIRUPDWLRQ�ZLWK�VWDII� LQ� IDFWRULHV�RI�+HEHL�DQG�6KDQGRQJ��FRRUGLQDWHG�SURGXFWLRQ�FDSDFLW\�LQ� RWKHU� DUHDV� DQG� ORJLVWLFV� LQ� 6KDQJKDL�� VXSHUYLVHG� H[�IDFWRU\� TXDOLW\� FRQWURO�� DQG�VXSHUYLVHG�JRRGV�GHOLYHU\� WR�VXSHUPDUNHWV� OLNH�+HPD�DQG�6DP
V�E\�YHKLFOHV�HYHU\�GD\��$W�WKH�VDPH�WLPH��WKH\�GLVWULEXWHG�JRYHUQPHQW�VFKHGXOHG�VXSSO\�RUGHUV�DQG�FRPPXQLW\�JURXS�SXUFKDVH�RUGHUV�WR�XQLYHUVLWLHV�DQG�FRPPXQLWLHV�XQWLO���RU���D�P��HYHU\�GD\��(DFK�PRUQLQJ��WKH\�ZHUH�ZRNHQ�XS�E\�UHPLQGHU�FDOOV��

7+(�32:(5�2)�%(,1*�75867:257+<³�����&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�5HSRUW 1(:�+23(�/,8+(�7+(�32:(5�2)�%(,1*�75867:257+<

([WUDFWV�IURP�5HOHYDQW�1HZV5HSRUWVW

6FDQ�WKH�FRGH�WR�UHDG�WKH�RULJLQDO�WH[W





)RU� SLJ� PDQXUH� WUHDWPHQW�� WKH� &RPSDQ\� XVHV� KLJK�WHPSHUDWXUH� DHURELF� IHUPHQWDWLRQ� WDQN� WR� SURGXFH� RUJDQLF�IHUWLOL]HU��ZKLFK�WXUQV�SLJ�PDQXUH�LQWR�XVHIXO�IHUWLOL]HU��+LJK�WHPSHUDWXUH�DHURELF�IHUPHQWDWLRQ�WDQN�XWLOL]HV�PLFURELDO�DFWLYLW\� WR� ELRGHFRPSRVH�RUJDQLF�PDWWHU� LQ� SLJ�PDQXUH��ZKLFK�PDNHV� SLJ�PDQXUH� KDUPOHVV�� VWDEOH�� UHGXFHG�DQG�UHVRXUFHG��,Q�������WKH�&RPSDQ\�GHYHORSHG�WKH�FRPELQDWLRQ�PRGH�RI�SODQWLQJ�DQG�EUHHGLQJ�LQ�/LDRQLQJ�DQG�+HEHL�SURYLQFHV��DQG�WUDQVIHUUHG�WKH�FXOWLYDWHG�ODQG�RI���������PX�LQ�WRWDO��LQFOXGLQJ��������PX�RI�ILHOG�SODQWLQJ�DUHD�DQG�������PX�RI�IUXLW�DQG�YHJHWDEOH�SODQWLQJ�DUHD��SURYLGLQJ������PLOOLRQ�NLORJUDPV�RI�IUHVK�IUXLWV�DQG�YHJHWDEOHV�IRU�EUHHGLQJ�IDUPV��7KH�ZDWHU� FRQVXPSWLRQ� UHWXUQHG� WR� IDUPODQGV� IRU� SODQWLQJ� LV� ���������� FXELF�PHWHUV�� DQG� WKH� DEVRUSWLYH� ELRJDV�VOXUU\�UHWXUQHG�WR�IDUPODQGV�LV�����������FXELF�PHWHUV��7KH�VSULQNOHU�LUULJDWLRQ�DUHD�LV��������PX��DQG�FRQVWUXFWHG�SLSHOLQH�QHWZRUN�IRU�ELRJDV�VOXUU\�UHWXUQHG�WR�WKH�ILHOG�LV����NLORPHWHUV��

-X\H�;LQKDR*UHHQKRXVHV� RI� -X\H�;LQKDR� DUH��VWDU�� EXLOGLQJV� LQ� WKH� IDUP��$V� D�SLORW� SURMHFW� RI� WKH� JUHHQKRXVH�SODQWLQJ�PRGH�RI�1HZ�+RSH�/LXKH��*UHHQKRXVHV� RI� -X\H�;LQKDR� DUH�HTXLSSHG� ZLWK� LQWHJUDWHG� V\VWHP�RI�ZDWHU�DQG�IHUWLOL]HU��WHPSHUDWXUH�DQG� KXPLGLW\� PRQLWRULQJ� V\VWHP��ZDWHU� SXULILFDWLRQ� HTXLSPHQW�V\VWHP�� VXPPHU� FRROLQJ� V\VWHP�DQG� ZLQWHU� KHDW� SUHVHUYDWLRQ�V\VWHP�� ZLWK� KLJK� GHJUHH� RI�DXWRPDWLRQ��0 R U H � W K D Q � � � � � � � � M L Q � R I�YHJHWDEOHV� KDYH� EHHQ� KDUYHVWHG�LQ� WKH� JUHHQKRXVHV�� LQFOXGLQJ�PRUH� WKDQ� ��� NLQGV� RI� OHDI�Y H J H W D E O H V � � V R O D Q D F H R X V�YHJHWDEOHV� DQG� URRW� YHJHWDEOHV��7KH� KDUYHVWHG� YHJHWDEOHV� DQG�IUXLWV�ZLOO�EH�SURYLGHG�DV�WKH�GDLO\�PHDOV�RI�HPSOR\HHV�LQ�WKH�IDUP�

(FRF\FOH�

*DQVX�;LQKDR�
*DQVX� 'D[LHJRX� 3LJ� )DUP� LV� D�PRGHUQ� IDUP� EXLOW� LQ� WKH� GHHS�PRXQWDLQ�� ZLWK� D� WRWDO� RI� ������PX�RI�VXSSRUWLQJ�DEVRUSWLYH�ODQG�DQG� �� VXQOLJKW� JUHHQKRXVHV�� ,Q������� VLODJH� FRUQV�� SRWDWRHV��UDSHV�DQG�DOIDOIDV�ZHUH�SODQWHG��7KH�VRLO�KHUH� LV� ORHVVDO�VRLO�ZLWK�SRRU� IHUWLOLW\�� ODFNLQJ� QXWULHQWV�DQG� ZDWHU� UHVRXUFHV��:H� PDNH�WKH � R UJDQ LF � IH U W L O L ]H U � DQG�UHFODLPHG�ZDWHU�SURGXFHG�E\�WKH�SLJ� IDUP� UHWXUQ� WR� WKH� ILHOG� DQG�LPSURYH�WKH�VRLO��KRSLQJ� WR�EXLOG�D� ´ODQG� RI� LG\OOLF� EHDXW\µ� RI� WKH�SLJ�IDUP�LQ�WKH�GHHS�PRXQWDLQ��

�� ��(FRF\FOH�,Q� WKH� SURFHVV� RI� SLJ� EUHHGLQJ�� ZH� IRFXV� RQ� WKH� GHYHORSPHQW� RI� HFRORJLFDO� UHF\FOLQJ� DJULFXOWXUH�� DOORFDWH�FRUUHVSRQGLQJ�SURSRUWLRQ�RI�ODQG�DFFRUGLQJ�WR�WKH�EUHHGLQJ�VFDOH�RI�SLJ�IDUP��DQG�DFWLYHO\�H[SORUH�WKH�FRPELQDWLRQ�PRGH�RI�SODQWLQJ�DQG�EUHHGLQJ��&RPELQLQJ�SLJ�EUHHGLQJ�ZLWK�DJULFXOWXUDO�SODQWLQJ��ZH�FDQ�JUDGXDOO\� LQWURGXFH� WKH�SODQWLQJ�DQG�RSHUDWLRQ� ORJLF�ZKLOH� UHDOL]LQJ� WKH�VWHS�E\�VWHS�XWLOL]DWLRQ�RI�PDQXUH� UHVRXUFHV�DQG�]HUR�HPLVVLRQ�RI�SROOXWDQWV��VR�DV�WR�FUHDWH�PRUH�HFRQRPLF�YDOXH�IURP�ZDVWHV��,Q� VHZDJH� WUHDWPHQW��ZH�PDLQO\� DGRSW� WKUHH� SURFHVVHV�� �8$6%�WZR�VWDJH�$�2��� �&675�� DQG� �EODFN�ILOP� ELRJDV��DFFRUGLQJ�WR�ORFDO�FRQGLWLRQV��7KH�HIIOXHQW�RI��8$6%�WZR�VWDJH�$�2��SURFHVV�PHHWV�WKH�UHTXLUHPHQWV�RI�'LVFKDUJH�6WDQGDUG� RI� 3ROOXWDQWV� IRU� /LYHVWRFN� DQG� 3RXOWU\� %UHHGLQJ� �*%� ������������ DQG� 6WDQGDUG� IRU� ,UULJDWLRQ� :DWHU�4XDOLW\� �*%� ������������ 7KH� ELRJDV� SURGXFHG� E\� 8$6%� DQDHURELF� UHDFWRU� LV� XVHG� IRU� ERLOHU� KHDWLQJ� DIWHU�GHK\GUDWLRQ�DQG�GHVXOIXUL]DWLRQ��DQG�WKH�KRW�ZDWHU�SURGXFHG�E\�ERLOHU�LV�XVHG�IRU�LQVXODWLRQ�RI�8$6%�WDQN��ZKLFK�FDQ�VDYH�JDV�UHVRXUFHV��7KH�WUHDWHG�ZDWHU�DIWHU�UHDFKLQJ�WKH�VWDQGDUG�LV�XVHG�IRU�ILHOG�LUULJDWLRQ��7KH���7KH�ELRJDV�VOXUU\�SURGXFHG�E\�&675�DQG� �EODFN�ILOP�ELRJDV�� LV� XVHG� IRU� UHWXUQLQJ� WR� WKH� ILHOG��ZKLOH� WKH�ELRJDV� UHVLGXH� LV� XVHG� WR�PDNH�RUJDQLF�IHUWLOL]HU��

7KH�&RPSDQ\�DFWLYHO\�SURPRWHV�HQHUJ\�VDYLQJ�PHDVXUHV�VXFK�DV�VRODU�SRZHU�JHQHUDWLRQ��ZDVWH�KHDW�UHXVH��ZDWHU�VDYLQJ� IURP� WKH� VRXUFH� DQG� UHFODLPHG�ZDWHU� UHXVH�� 7KH� VRODU� SRZHU� JHQHUDWLRQ� FDSDFLW\� LV� �������PLOOLRQ� N:K��HTXLYDOHQW�WR�UHGXFLQJ�FDUERQ�HPLVVLRQ�E\����������WRQV��7KH�SRXOWU\�LQGXVWU\�VODXJKWHUKRXVH�UHF\FOHV�WKH�WUHDWHG�DQG�UHFODLPHG�ZDWHU�WKDW�PHHWV�WKH�VWDQGDUG�WR�ZDVK�WKH�JURXQG�DQG�GLVSHQVH�PHGLFLQH�LQ�VHZDJH�VWDWLRQV��VDYLQJ�DERXW��������FXELF�PHWHUV�RI�ZDWHU�SHU�PRQWK�RQ�DYHUDJH�DQG�ZDWHU�RI���������FXELF�PHWHUV�LQ�WKH�ZKROH�\HDU��&KHQJGX�0HLKDR��5HF\FOLQJ�RI�VWHULOL]HG�ZDWHU,Q�RUGHU�WR�JXDUDQWHH�IRRG�VDIHW\��VDYH�ZDWHU�DQG�UHGXFH�HPLVVLRQ��&KHQJGX�0HLKDR�IRRG�SXW�IRUZDUG�WKH�PHWKRG�RI��FORVHG�RSHUDWLRQ��IRU�UHF\FOLQJ�RI�VWHULOL]HG�ZDWHU��GLUHFWLRQDO�FRQVXPSWLRQ�WR�VROYH�WKH�SUREOHP�RI�ZDWHU�TXDOLW\�VDIHW\�� 7KH� VWHULOL]HG� ZDWHU� OLQN� ZLWK� KLJK� ZDWHU� FRQVXPSWLRQ� LQ� KLJK� WHPSHUDWXUH� ZRUNVKRS� ZDV� UHIRUPHG� WR�SURPRWH� WKH� UHF\FOLQJ� RI� VWHULOL]HG� ZDWHU�� 7KH� ZDWHU� ZDV� FROOHFWHG� E\� PHDVXUHV� RI� UHF\FOLQJ�FRROLQJ�UHYHUVH�RVPRVLV� ILOWUDWLRQ�VRIWHQLQJ� WUHDWPHQW�GLVLQIHFWLRQ�� DQG� WKH� LQGHSHQGHQW� ZDWHU� VXSSO\� V\VWHP� ZDV� VXSSOLHG�GLUHFWLRQDOO\�WR�WKH�VWHULOL]HG�ZDWHU�OLQN��UHGXFLQJ�WKH�GDLO\�FRQVXPSWLRQ�RI�WDS�ZDWHU�UHGXFHG�IURP�������WRQV�WR�����WRQV��7KH�UHF\FOLQJ�RI�VWHULOL]HG�ZDWHU�UHOLHYHV�ZDWHU�FRQVXPSWLRQ�SUHVVXUH�RI�WKH�ZRUNVKRS��UHGXFHV�WKH�ZDVWH�RI�ZDWHU�UHVRXUFHV�DQG�WKH�GLVFKDUJH�RI�VHZDJH��DFKLHYLQJ�WKH�HIIHFW�RI�HQHUJ\�VDYLQJ�DQG�HPLVVLRQ�UHGXFWLRQ��7+(�32:(52)�%(,1*�75867:257+<1(:�+23(�/,8+(

(QHUJ\�6DYLQJ�

7+(�32:(5�2)�%(,1*�75867:257+<³�����&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�5HSRUW 1(:�+23(�/,8+(�7+(�32:(5�2)�%(,1*�75867:257+<



��
<LVKXL��6KDQGRQJ��(QHUJ\�6DYLQJ�DQG�(PLVVLRQ�5HGXFWLRQ�RI�6RODU�(QHUJ\�3URMHFW�<LVKXL�&RPSDQ\� LV� ORFDWHG� LQ�VRXWK�6KDQGRQJ��ZLWK�PRUH� WKDQ����KRXUV�RI�VXQVKLQH� WLPH� LQ�VSULQJ�DQG�VXPPHU��7KHUHIRUH��WKH�VRODU�HQHUJ\�SURMHFW�ZDV�LQWURGXFHG�WKHUH�DFFRUGLQJ�WR� ORFDO�FRQGLWLRQV��$W�SUHVHQW�� WKH�SURMHFW�KDV�EHHQ�UXQQLQJ�IRU�RQH�\HDU��ZKLFK�VDYHG�VWHDP�H[SHQVH�DQG�����WRQV�RI�VWDQGDUG�FRDO��:KLOH�FUHDWLQJ�UHYHQXH�IRU�WKH�&RPSDQ\��WKH�SURMHFW�UHGXFHG�SROOXWDQW�HPLVVLRQ�DQG�FRQWULEXWHG�WR�HQHUJ\�FRQVHUYDWLRQ��4LDQ[LKH��*UHHQ�(QHUJ\�IRU�3KRWRYROWDLF�3RZHU�*HQHUDWLRQ�4LDQ[LKH�LQ�%HLMLQJ��/LDRQLQJ�DQG�+HEHL�UHVSHFWLYHO\�VHW�XS�VRODU�SKRWRYROWDLF�SRZHU�JHQHUDWLRQ�IDFLOLWLHV��ZLWK�DQ�DQQXDO�SRZHU�RXWSXW�RI������PLOOLRQ�N:K��$W�WKH�VDPH� WLPH�� WKH�VRODU�SDQHO� LV�XVHG� WR�KHDW� WKH�VRIWHQHG�KRW�ZDWHU� RI� ERLOHUV�� LQFUHDVLQJ� WKH�ZDWHU�WHPSHUDWXUH� RI� ERLOHU� ZDWHU� VXSSO\� E\� ��� �&� DQG�HIIHFWLYHO\�UHGXFLQJ�WKH�ERLOHU�JDV�FRQVXPSWLRQ��
7KH�DFWLRQ�RI�´5HELUWK� � IHHGLQJ�WKH�QDWXUHµ�RI�1HZ�+RSH�/LXKH�DGYRFDWHV�PRUH�SDUWQHUV� WR�SD\�FORVH�DWWHQWLRQ�WR�DQG�SDUWLFLSDWH�LQ�HQYLURQPHQWDO�SURWHFWLRQ�XQGHUWDNLQJV��DQG�WR�SXEOLFL]H�NQRZOHGJH�DQG�VWRULHV�RQ�FXOWXULQJ�ZDVWH��SROOXWDQW� UHF\FOLQJ�DQG� UHVRXUFH� UHJHQHUDWLRQ��$OVR�� WKH�&RPSDQ\� LQYLWHV� YROXQWHHUV� WR� SDUWLFLSDWH� LQ� WKH�SODQWLQJ�DFWLYLWLHV�LQ�SHUVRQ��DQG�H[SHULHQFH�WKH�´JUHDW�EHQHILWVµ�RI�WKH�SODQWLQJ�DQG�EUHHGLQJ�F\FOH�PRGH��)UXLW�WUHH�DGRSWLRQ�DFWLYLW\�,Q�RUGHU� WR�PDNH� LW�HDVLHU� IRU�PRUH�SHRSOH�RI�QREOH�DVSLUDWLRQV� WR�H[SHULHQFH� WKH� MR\�RI�HQYLURQPHQWDO�SURWHFWLRQ�XQGHUWDNLQJV��ZH�ODXQFKHG�DQ�RQOLQH�IUXLW�WUHH�DGRSWLRQ�DFWLYLW\�RQ�WKH�7UHH�3ODQWLQJ�)HVWLYDO��7KH�DGRSWHG�IUXLW�WUHHV�FDQ� HOLPLQDWH� WKH�PDQXUH� SROOXWLRQ�� H[HUW� IXQFWLRQV� RI� FDUERQ� VHTXHVWUDWLRQ� DQG� HPLVVLRQ� UHGXFWLRQ��3HRSOH� FDQ�LUUHJXODUO\�XQGHUVWDQG�WKH�JURZWK�RI�IUXLW�WUHHV�DQG�OHDUQ�SUXQLQJ��ZHHGLQJ��IHUWLOL]DWLRQ��IORZHU�WKLQQLQJ��IUXLW�WKLQQLQJ��FDUH� IRU� IUXLW� WUHHV� E\� ILHOG� VWDII� RQOLQH�� DFFRPSDQ\LQJ� WKH� IUXLW� WUHHV� WR� H[SHULHQFH� VSULQJ�� VXPPHU�� DXWXPQ�DQG�ZLQWHU��%HVLGHV��SHRSOH�FDQ�JHW�D�SRUWLRQ�RI�IUXLW�IUHH�RI�FKDUJH�LQ�WKH�KDUYHVW�SHULRG��

2QH�DGRSWHG�SHDFK�WUHH�DEVRUEV�UHFODLPHG�ZDWHU�RI ����P��\HDU
2QH�DGRSWHG�SHDU�WUHH�DEVRUEV�UHFODLPHG�ZDWHU�RI� ���P��\HDU���DGRSWHG�SLQHDSSOH�WUHHV�DEVRUE�FXOWXUH�PDQXUH�SROOXWLRQ�RI����NJ�\HDU�

����

$�)DQWDV\�'ULIWLQJ�RI�$�'URS�RI�:DWHU��([FHUSW��
7KH�SURGXFWLRQ�ZDWHU��ZLWK�LPSXULWLHV�VXFK�DV�DGKHVLYH�SDSHU�DQG�SDFNDJLQJ�EDJ�IORDWLQJ��IORZV�RXW�FRQWLQXRXVO\�IURP�WKH�SURGXFWLRQ�OLQH��$IWHU�GHHS�SXULILFDWLRQ��LW�WXUQV�LQWR�FOHDU�ZDWHU�IORZLQJ�EDFN�WR�WKH� HDUWK�� FRQWLQXLQJ� WR� LUULJDWH� IDUPODQGV���� +RZ� GRHV� D� GURS� RI� ZDWHU� SURVSHU� DJULFXOWXUH� ZLWK�VFLHQFH� DQG� WHFKQRORJ\"� +RZ� FDQ� ZDVWHZDWHU� EH� UHXVHG"�$V� D� OHDGLQJ� DJULFXOWXUDO� DQG� DQLPDO�KXVEDQGU\�IRRG�HQWHUSULVH�LQ�&KLQD��1HZ�+RSH�/LXKH�KDV�UHIHUHQFH�YDOXH�LQ�PXOWL�XVH�RI�ZDWHU�DQG�WKH�FRPELQDWLRQ�RI�SODQWLQJ�DQG�EUHHGLQJ��,Q�7DQJ\LQ�&RXQW\��+HQDQ�3URYLQFH��$Q\DQJ�1HZ�+RSH�/LXKH�7HFKQRORJ\�&R���/WG��KDV�UDLVHG�WHQV�RI�WKRXVDQGV�RI�VRZV�DQG�VHW�XS�WZR�FOHDU�ZDWHU�SRQGV�WR�VXSSO\�IUHVK�ZDWHU�IRU�IDUPV�HYHU\�GD\��$FFRUGLQJ� WR� VWDWLVWLFV�� HDFK�SLJ�GULQNV���� OLWUHV�RI�ZDWHU� D�GD\�� DQG� WKH�HQWLUH� SLJ� IDUP�SURGXFHV�DERXW�����WR�����FXELF�PHWUHV�RI�XULQH�DQG�IHFHV�ZDWHU�SHU�GD\��+RZ�WR�´FKDQJH�ZDVWH�ZDWHU�LQWR�WUHDVXUHµ"�6WDII�WKHUH�WROG�UHSRUWHUV�WKDW�WKH�SLJ�IDUP�VHW�XS�DQ�HQYLURQPHQWDO�SURWHFWLRQ�]RQH��7KH�ILUVW�VWHS�LV�VROLG�OLTXLG�VHSDUDWLRQ�WUHDWPHQW�RI�PDQXUH�ZDVWHZDWHU��%HFDXVH�WKH�VROLG�PDQXUH�LV�QRW�VROXEOH�LQ�ZDWHU�� WKH\�ZLOO� HQWHU� WKH� �DHURELF� KLJK� WHPSHUDWXUH� IHUPHQWDWLRQ� WDQN�� IRU� IHUPHQWDWLRQ� WUHDWPHQW�DIWHU� VHSDUDWHG�� DQG�ZLOO� EH�PDGH� LQWR� RUJDQLF� IHUWLOL]HU�� ZKLFK�ZLOO� EH� VSUHDG� DOO� RYHU� WKH� ILHOG� WR�XQGHUWDNH� WKH�PLVVLRQ� RI� LPSURYLQJ� VRLO� FUXVW��$FFRUGLQJ� WR� VWDWLVWLFV�� WKH� DQQXDO� RUJDQLF� IHUWLOL]HU�SURGXFHG�LQ�WKH�HQYLURQPHQWDO�SURWHFWLRQ�]RQH�LV�DERXW�������WRQV��$IWHU�VROLG�OLTXLG�VHSDUDWLRQ��WKH�ZDVWHZDWHU�ZLOO�XQGHUJR�8$6%��D�ZDVWHZDWHU�WUHDWPHQW�SURFHVV����WZR�VWDJH�$2�ELRORJLFDO� WUHDWPHQW� WR�EHFRPH� IDUPODQG� LUULJDWLRQ�ZDWHU��ZKLFK�ZLOO� EH� VSUD\HG� LQWR�IDUPODQGV�WR�QRXULVK�FURSV��7KH�LUULJDWLRQ�ZDWHU�SURGXFHG�HDFK�\HDU�LV�HQRXJK�IRU�PRUH�WKDQ�������PX�RI�IDUPODQG��VDYLQJ���������FXELF�PHWHUV�RI�ZDWHU�DQG�UHGXFLQJ�FDUERQ�HPLVVLRQ�RI�������WRQV�&2��HTXLYDOHQW��H[SHFWHGO\�

5HF\FOH

7+(�32:(5�2)�%(,1*�75867:257+<³�����&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�5HSRUW 1(:�+23(�/,8+(�7+(�32:(5�2)�%(,1*�75867:257+<

([WUDFWV�IURP�5HOHYDQW�1HZV5HSRUWVW

([FOXVLYH�(QYLURQPHQWDO�3URWHFWLRQ�0HVVDJH�RI�WKH�$GRSWHU� $FFRPSDQ\LQJ�)UXLW�7UHH�WR�*URZ�2QOLQH +DUYHVWHG�)UXLW�DV�*LIW 6FDQ�WKH�FRGH�WR�UHDG�WKH�RULJLQDO�WH[W



7DOHQW�6WUDWHJ\��(PSOR\HH�3URILOH�5LJKWV�3URWHFWLRQ�6WDII�6DIHW\�6WDII�&DUH�/HDUQLQJ�DQG�*URZWK�

�� 7DOHQW�$FFRPSOLVKPHQW�$FKLHYHPHQW�WKURXJK�JURZWK
1HZ�+RSH�/LXKH�DOZD\V�DGKHUHV�WR�WKH�VWUDWHJ\�RI�WDOHQWV�ILUVW��DQG�GLOLJHQW�ILJKWHUV�DUH�WKH�PRVW�LPSRUWDQW�FDSLWDO�RI�WKH�&PSDQ\�RQ�WKH�ZD\�RI�UHIRUP�DQG�GHYHORSPHQW�7KH� FRPSDQ\� IRFXVHV� RQ� SURYLGLQJ� OLIHORQJ� OHDUQLQJ� RSSRUWXQLWLHV� IRU� LWV� HPSOR\HHV�� FXOWLYDWLQJ� WKHLU� OLIHORQJ�HPSOR\DELOLW\��JLYLQJ�WKRVH�ZKR�VWULYH�D�FRPSHWLWLYH�LQFRPH��DQG�HPSKDVLVLQJ�WKH�FRQWLQXRXV�DSSUHFLDWLRQ�RI�KXPDQ�FDSLWDO��7KH�FRPSDQ\� UHVSHFWV� LQGLYLGXDOLW\��DGDSWV�DQG�DFFRPPRGDWHV�GLYHUVH�YDOXHV�DQG�EHKDYLRXUDO�SDWWHUQV��VXSSRUWV�DQG�KHOSV�HPSOR\HHV�WR�GHYHORS�WKHLU�SRWHQWLDO��DQG�QXUWXUHV�DQG�UHVHUYHV�WDOHQWV�QHHGHG�IRU�FRQWLQXRXV�GHYHORSPHQW�

7DOHQW�EHIRUH�EXVLQHVV7UDLQLQJ�EHIRUH�WDOHQW 7KH� FRPSDQ\� SXWV� WKH�PDQDJHPHQW� RI� WDOHQWV� LQ� WKH� ILUVW� SODFH� RI� WKH� FRPSDQ\
V�PDQDJHPHQW�� UHJDUGV� KXPDQ� UHVRXUFHV� DV� WKH� ILUVW� UHVRXUFH� RI� WKH� FRPSDQ\�� DQG�JLYHV�SULRULW\�WR�WKH�GHYHORSPHQW�RI�KXPDQ�UHVRXUFHV�:H�HPSKDVL]H� WKH� YLUWXH�� WDOHQW�� DELOLW\� DQG�KDUG�ZRUN�RI� WDOHQWV�� HPSKDVL]LQJ� WKDW�YLUWXH� FRPHV� ILUVW�� DQG� UHJDUG� WKRVH� ZKR� KDYH� YLUWXH� �� DELOLW\� �� YDOXH� FUHDWLRQ� DV��EHQHYROHQW� WDOHQWV��� DQG� �EHQHYROHQW� WDOHQWV�� DUH� WKRVH�ZKR� KDYH� RWKHUV� LQ�PLQG��ORYH�WKHP�DQG�KDYH�WKH�DELOLW\�WR�FUHDWH�YDOXH�IRU�WKHP�DQG�EULQJ�WKHP�EHQHILWV�
6SHFLDOLW\�DQG�WHDPZRUN 'RZQSOD\LQJ�DXWKRULW\��VWUHQJWKHQLQJ�FRPSHWHQFH�DQG�FRQFHUQLQJ�SHRSOH�ZLWK� IDFWV�DQG�QRW�ZLWK�LQGLYLGXDOV��(PSKDVL]H�WHDP�DZDUHQHVV�DQG�EXLOG�D�KDUPRQLRXV�WHDP��7UHDW�RWKHU� UHODWLRQVKLSV�DV�ZHOO�DV�\RX�FDQ��DQG�DFKLHYH�KDUPRQLRXV�GHYHORSPHQW�EHWZHHQ�1HZ�+RSH�/LXKH�DQG�WKH�YDOXH�FKDLQ�1HZ� +RSH� /LXKH� GDUHV� WR� SURYLGH� D� SODWIRUP� IRU� QHZFRPHUV� WR� JURZ�� VWUHVVHV�SUHVVXUH� WR� JURZ�� KRQHV� JURZWK�� DQG� FXOWLYDWHV� DQG� VHOHFWV� WDOHQWV� WKURXJK� ZRUN��(PSKDVL]H�WKH�DELOLW\�RI�GRFWULQH��SHUIRUPDQFH���RULHQWHG��HFOHFWLF�XVH�RI�EHQHYROHQW�WDOHQWV�

6LPSOH�DQG�SRVLWLYH :H�DVN�SHRSOH� LQ�1HZ�+RSH�/LXKH� WR�EH�VXQQ\�DQG�SRVLWLYH��DFWLYH��RSHQ�� IULHQGO\�DQG� ORYLQJ�� QRW� WR� GR� WKLQJV� WKDW� JR� DJDLQVW� WKHLU� FRQVFLHQFH�� WR� VWUHQJWKHQ� WKHLU�SHUVRQDO�WUDLQLQJ��WR�FXOWLYDWH�WKHPVHOYHV�IRU�JRRG��WR�VHH�PRUH�RI�SHRSOH
V�VWUHQJWKV��DQG�WR�EH�WROHUDQW�RI�ZHOOV�WR�JLYH�RWKHUV�WKH�KHOS�WKH\�FDQ�1HZ� +RSH� /LXKH� UHTXLUHV� PDLQWDLQLQJ� WKH� WUDGLWLRQ� RI� D� UHYLHZ� FXOWXUH�� NHHSLQJ� D�KXPEOH� PLQGVHW�� PDNLQJ� OHDUQLQJ� ZRUN� DQG� ZRUN� OHDUQLQJ�� DFFHSWLQJ� RWKHUV� DQG�LQWHJUDWLQJ� WKHP�ZLWK� D� KDSS\�PLQGVHW�� DQG� DFKLHYLQJ�PXWXDO� JURZWK� EHWZHHQ� WKH�FRPSDQ\�DQG�LWV�YDOXH�FKDLQ�SDUWQHUV�1HZ�+RSH�/LXKH�LV�ZLOOLQJ�WR�SURYLGH�D�VWDJH�IRU�RXWVWDQGLQJ�WDOHQWV��2QO\�XQGHU�WKH�SUHPLVH� RI� FRQWLQXRXV� LPSURYHPHQW� RI� HPSOR\HHV
� DELOLW\� DQG� HQKDQFHG� WHDP�FRRSHUDWLRQ��FDQ� WKH�RYHUDOO�DELOLW\�DQG�SHUIRUPDQFH�RI� WKH�HQWHUSULVH�EH� LPSURYHG��2QO\� XQGHU� WKH� FRQGLWLRQ� WKDW� WKH� FDUHHU� LV� IXOO� RI� SURPLVLQJ� DQG� FRQWLQXRXV�GHYHORSPHQW�� FDQ� WKH� HPSOR\HH� REWDLQ� PRUH� WUDLQLQJ� RSSRUWXQLWLHV� DQG� JUHDWHU�GHYHORSPHQW�VSDFH�

'HYHORSPHQW�,GHDV

�� ��

:H�KHOS�HYHU\RQH� WR� ILQG�RXW� WKHLU�FRUH�H[SHUWLVH��DWWDFK� LPSRUWDQFH� WR� WKH� WUDLQLQJ�DQG� GHYHORSPHQW� RI� WKHLU� FRUH� H[SHUWLVH�� DQG� LQWHJUDWH� OHDUQLQJ� DQG� WUDLQLQJ�WKURXJKRXW� WKHLU� FDUHHUV� VR� WKDW� WKH\� KDYH� WKH� RSSRUWXQLW\� IRU� OLIHORQJ� OHDUQLQJ��WKHUHE\�FRQWLQXRXVO\�LPSURYLQJ�WKHLU�DELOLWLHV�7KURXJK�D�FRPSDUDWLYH�DQDO\VLV�RI� WKH�RUJDQL]DWLRQ
V� IXWXUH�FRPSHWHQF\�QHHGV�DQG�WKH�H[LVWLQJ�FRPSHWHQFLHV�RI�HPSOR\HHV��ZH� WDNH�D�YDULHW\�RI� WUDLQLQJ�PHDVXUHV� WR�HQKDQFH�WKH�FRPSHWHQFLHV�RI�HPSOR\HHV�DQG�KHOS�WKHP�JURZ�

7DOHQW�6WUDWHJ\�
7+(�32:(5�2)�%(,1*�75867:257+<³�����&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�5HSRUW 1(:�+23(�/,8+(�7+(�32:(5�2)�%(,1*�75867:257+<

7KH��EHQHYROHQW�WDOHQW��

)XOO�HPSRZHUPHQW�DQG�JURZWK�WKURXJK�ZRUN

/HDUQLQJ��RSHQQHVV�DQG�GHYHORSPHQW
7KH�HPSOR\PHQW�PHFKDQLVP�WKDW�SHRSOH�DQG�EXVLQHVV�JURZ�WRJHWKHU
3URIHVVLRQDOLVP��H[SHUWLVH�DQG�VSHFLDOLVW�GHYHORSPHQW�RULHQWDWLRQ

/RQJ�WHUP�WDOHQW�GHYHORSPHQW�VWUDWHJ\



1HZ�+RSH�/LXKH�SURYLGHV�GLYHUVH�FDUHHU�GHYHORSPHQW�SDWKV�IRU�GLIIHUHQW�W\SHV�RI�WDOHQWV��:H�SURYLGH�PDQDJHPHQW�GHYHORSPHQW�FKDQQHOV�IRU�HPSOR\HHV�ZKR�DVSLUH�WR�EHFRPH�PDQDJHUV�DQG�SURIHVVLRQDO�GHYHORSPHQW�FKDQQHOV�IRU�HPSOR\HHV�ZKR�DVSLUH�WR�EHFRPH�H[SHUWV��VR�WKDW�DOO�W\SHV�RI�WDOHQWV�FDQ�KDYH�D�VWDJH�IRU�WKHLU�WDOHQWV�DQG�URRP�IRU�JURZWK�DQG�GHYHORSPHQW��:H�FUHDWH�D���8��PRGHO�IRU�WDOHQW�HQKDQFHPHQW�WR�DFKLHYH�SURJUHVV�IRU�WKRVH�ZKR�VWULYH��PRWLYDWLRQ�IRU�WKRVH�ZKR�H[FHO�DQG�OHDSIURJJLQJ�IRU�WKRVH�ZKR�WDNH�XS�WKH�UROH�

3URPRWLRQ�&KDQQHO

7KH�&RPSDQ\� IXOO\� UHVSHFWV� WKH� ULJKWV� DQG� FXOWXUDO� GLIIHUHQFHV� RI� DOO� HPSOR\HHV�� IXOO\� JXDUDQWHHV� WKH� HFRQRPLF��FXOWXUDO� DQG� VRFLDO� ULJKWV� RI� HDFK� HPSOR\HH�� DGKHUHV� WR� JHQGHU� HTXDOLW\�� HTXDO� SD\� IRU� HTXDO�ZRUN�� DQG� RSSRVHV�HPSOR\PHQW�GLVFULPLQDWLRQ��$OVR��WKH�&RPSDQ\�SD\V�KLJK�DWWHQWLRQ�WR�KXPDQ�ULJKWV�RI�HPSOR\HHV�LQ�ZRUN�DQG�OLIH��DQG� SURKLELW� DOO� LOOHJDO� HPSOR\PHQW� VXFK� DV� HPSOR\LQJ� FKLOG� ODERUHUV�� IRUFHG� ODERU� DQG� UHVWULFWLRQ� RI� HPSOR\HH�IUHHGRP��)DLU�WUHDWPHQW�RI�HPSOR\HHV�RI�GLIIHUHQW�QDWLRQDOLWLHV��UDFHV��JHQGHUV��DJHV���UHOLJLRXV�EHOLHIV�DQG�FXOWXUDO�EDFNJURXQGV�

5LJKWV�3URWHFWLRQ�

:RUN�VDIHW\�WUDLQLQJ

7KURXJK� FDVH� VKDULQJ� DQG� ZRUN� VDIHW\� WUDLQLQJ�� WKH�&RPSDQ\� HIIHFWLYHO\� HQKDQFHV� WKH� VDIHW\� DZDUHQHVV��ZRUN�VDIHW\�DQG�HPHUJHQF\�KDQGOLQJ�VNLOOV�RI�WKH�VWDII��

(PSOR\HH�SK\VLFDO�H[DPLQDWLRQV�

7KH� &RPSDQ\� DGYRFDWHV�KHDOWK\�DQG�UHJXODU�ZRUN�DQG�OLIH� VW\OHV�� SURYLGLQJ� DOO�HPSOR\HHV� ZLWK� SK\VLFDO�SK\VLFDO� H[DPLQDWLRQV� RQFH�D� \HDU � I UHH� RI � FKDUJH��6SHFLDO�SK\VLFDO�H[DPLQDWLRQ�LWHPV� VKDOO� EH� DGGHG� IRU�R O G H U � HPS O R \HHV � � D QG�R F F X S D W L R Q D O � K H D O W K�H[DPLQDWLRQ�VKDOO�EH�VKDOO�EH�RUJDQL]HG� IRU� HPSOR\HHV� RQ�VSHFLDO�SRVWV��5HVW�DQG�OHDYH�

(PS O R \ H H V� V K D O O� E H�H Q W L W O H G� W R� PD U U L D J H�OHDYH��PDWHUQ L W\�OHDYH��Q X U V L Q J� O H D Y H �� V L F N�O H D Y H �� E H U H D Y HPH Q W�OHDYH� DQG� SD LG� DQQXDO�OHDYH��DV�ZHO O�DV�R WKHU�KR O LGD\V��

:HOIDUH�SROLF\�

6WDII�6DIHW\
&RQFHSW��$GKHULQJ�WR�WKH�ZRUN�VDIHW\�FRQFHSW�RI�´+RSH�ZLWK�RQH�KHDUW��VDIHW\�DORQJ�WKH�ZD\µ��VDIHW\�LV�WKH�PRVW�LPSRUWDQW�DQG�LV�WKH�EDVLV�RI�DOO�EXVLQHVVHV��5HTXLUHPHQWV�� SUHYHQWLQJ� DQG� UHGXFLQJ� SURGXFWLRQ� DFFLGHQWV�� JXDUGLQJ� SHRSOH
V� OLIH� DQG� SURSHUW\�� DQG�SURPRWLQJ�JUHHQ��KHDOWK\�DQG�VXVWDLQDEOH�GHYHORSPHQW�RI�WKH�&RPSDQ\��

6DIHW\�FRQFHSW

6RFLDO�LQVXUDQFHSD\PHQW�
9DULRXV� ZHOIDUH� SROLFLHV� IRU� HPSOR\HHV�� LQFOXGLQJ� IUHH� DFFRPPRGDWLRQ��ELUWKGD\� JLIWV�� OXQFK� VXEVLGLHV�� FRPPXQLFDWLRQ� VXEVLGLHV�� WUDQVSRUWDWLRQ�VXEVLGLHV��KRXVLQJ�VXEVLGLHV��ZHOIDUH�EHQHILWV�RI�WKH�6SULQJ�)HVWLYDO��HWF���FRQVRODWLRQ� PRQH\� IRU� HPSOR\HHV� ZLWK� VSHFLDO� GLIILFXOWLHV�� DQG� LUUHJXODU�VSRUWV� DQG� HQWHUWDLQPHQW� DFWLYLWLHV� VXFK� DV� ILOP� ZDWFKLQJ�� ZDONLQJ� DQG�PRXQWDLQ�FOLPELQJ�

6RFLDO� LQVXUDQFH� LV� SURYLGHG� IRU�UHJXODU�HPSOR\HHV�

�� ��

(PSOR\HH�SURILOH�

5LJKWV�3URWHFWLRQ� 7+(�32:(52)�%(,1*�75867:257+<1(:�+23(�/,8+(

%DFKHORU�GHJUHH�RU�DERYH������
2WKHU������

%DFKHORU�GHJUHH������ 3URGXFWLRQ�VWDII�̞������

2WKHU������

7HFKQLFLDQV������)LQDQFH�VWDII������
0DOH������

)HPDOH�������
-XQLRU�FROOHJH������ 6DOHV�VWDII������$GPLQLVWUDWLYH�VWDII������

7+(�32:(5�2)�%(,1*�75867:257+<³�����&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�5HSRUW 1(:�+23(�/,8+(�7+(�32:(5�2)�%(,1*�75867:257+<

6H[� (GXFDWLRQ�OHYHO��XQLW��SHUVRQ�� 3URIHVVLRQDO�FRPSRVLWLRQ��XQLW��SHUVRQ��



*XLGHG�E\�WKH�ZRUNLQJ�SROLF\�RI��6DIHW\�ILUVW��SUHYHQWLRQ�ILUVW��FRPSUHKHQVLYH�WUHDWPHQW���ZH�HVWDEOLVKHG�WKH�:RUN�6DIHW\�0DQDJHPHQW�6\VWHP�DQG�$FFLGHQW�0DQDJHPHQW�6\VWHP��VHW�XS�WKH�:RUN�6DIHW\�0DQDJHPHQW�&RPPLWWHH��DQG�DFWLYHO\�VWDQGDUGL]HG�WKH�ZRUN�VDIHW\��,Q�YLHZ�RI� WKH�VDIHW\�PDQDJHPHQW�RI�KD]DUGRXV�FKHPLFDOV��ZH� LQQRYDWHG� WKH�VDIHW\�PDQDJHPHQW�PRGH�RI� OLTXLG�DPPRQLD��LPSOHPHQWHG��RQH�SODQW��RQH�SROLF\��SULQFLSOH��$OO�OLTXLG�DPPRQLD�UHIULJHUDWLRQ�FRPSDQLHV�IRUPXODWHG�ZRUN�VDIHW\�FRXQWHUPHDVXUHV�DFFRUGLQJ�WR�WKHLU�FKDUDFWHULVWLFV�WR�HQVXUH�WKH�VDIHW\�RI�OLTXLG�DPPRQLD��$W�WKH�VDPH�WLPH��WKH� WKLUG� SDUW\�ZDV� HQWUXVWHG� WR� IRU�ZRUN� VDIHW\� LQVSHFWLRQ� RI� DOO� OLTXLG� DPPRQLD� UHIULJHUDWLRQ� FRPSDQLHV�� DQG� WR�JXLGH�WKH�UHFWLILFDWLRQ�RI�KLGGHQ�GDQJHUV��LPSURYLQJ�WKH�VDIHW\�PDQDJHPHQW�OHYHO�RI�VXFK�FRPSDQLHV��,Q��������������ZRUN�VDIHW\�WUDLQLQJ�ZHUH�FRQGXFWHG�IRU�PRUH�WKDQ���������SHRSOH��DQG�����ZRUN�VDIHW\�KDUGZDUH�XSJUDGLQJ�SURMHFWV�ZHUH�LPSOHPHQWHG��

:RUN�6DIHW\

7KH�&RPSDQ\�KDV�VHW�XS�VDIHW\�PDQDJHPHQW�RUJDQL]DWLRQV�DW�DOO�OHYHOV�DQG�DUUDQJHG�IXOO�WLPH�DQG�SDUW�WLPH�VDIHW\�PDQDJHPHQW� SHUVRQQHO�� LQ� D� ELG� WR� SHUIHFW� DQG� LPSOHPHQW� DOO� UHJXODWLRQV� DQG� RSHUDWLQJ� SURFHGXUHV� RI� VDIHW\�PDQDJHPHQW�� WR� VWUHQJWKHQ� WUDLQLQJ� HGXFDWLRQ� DQG� SHUIRUPDQFH� DVVHVVPHQW�� DQG� WR� FDUU\� RXW� HPHUJHQF\� GULOO�VXFFHVVIXOO\�� $OVR�� WKH� &RPSDQ\� SHUIRUPHG� LQWHUQDO� FRQWURO� PDQDJHPHQW� RI� ZRUN� VDIHW\� RSHUDWLRQ� XQGHU� WKH�PHFKDQLVP�RI�ZKROH�SURFHVV�DQG�IXOO�VWDII�SDUWLFLSDWLRQ��VR�DV�WR�SUHYHQW�DOO�ZRUN�VDIHW\�DFFLGHQWV�DQG�HQVXUH�WKH�KHDOWK�DQG�VDIHW\�RI�HPSOR\HHV��

6WDII�+HDOWK�
5HJXODU�SK\VLFDO�H[DPLQDWLRQ�IRU�HPSOR\HHV�HYHU\�\HDU��&RQWLQXRXV�LPSURYHPHQW�RI�WKH�ZRUNLQJ�HQYLURQPHQW��3UH�MRE�VDIHW\�HGXFDWLRQ�DQG�WUDLQLQJ�WR�WKH�VWDII��5HJXODU�LQYHVWLJDWLRQ�IRU�KLGGHQ�GDQJHUV�WR�HOLPLQDWH�SRVW�DFFLGHQW�SRWHQWLDOV��6SHFLDO�KHDOWK�H[DPLQDWLRQ�IRU�SUHYHQWLRQ�RI�VXGGHQ�GLVHDVHV��(QKDQFLQJ�WUDIILF�VDIHW\�DZDUHQHVV��ZHDULQJ�KHOPHWV�DQG�UHIOHFWLYH�YHVWV��7UDGH�XQLRQ�WR�SURWHFW�WKH�OHJLWLPDWH�ULJKWV�DQG�LQWHUHVWV�RI�HPSOR\HHV��6DIHW\�DFWLYLWLHV�IRU�JUDVV�URRW�HPSOR\HHV�LQ�:RUN�VDIHW\�0RQWK��'XULQJ� :RUN� VDIHW\� 0RQWK� LQ� ������ WKH� &RPSDQ\� FRQGXFWHG� PRUH� WKDQ� ���� HGXFDWLRQ� DQG� WUDLQLQJ� RQ�SUHYHQWLRQ�RI�VXGGHQ�GLVHDVHV�IRU�PRUH�WKDQ��������SHRSOH��

,Q�������DPRXQW�RI�0HLKDR�0XWXDO�$LG�6RFLHW\�RI�1HZ�+RSH�/LXKH�UHDFKHG�����������\XDQ��KHOSLQJ�����IDPLOLHV�D�\HDU��ZLWK� WKH�DLG�H[SHQGLWXUH�RI�������PLOOLRQ�\XDQ����� IDPLOLHV�KLW�E\� IORRGV�RI�+HQDQ�3URYLQFH�ZHUH�VXSSRUWHG��ZLWK�WKH�DLG�DPRXQW�RI���������\XDQ��6LQFH�LWV�HVWDEOLVKPHQW�LQ�������0HLKDR�0XWXDO�$LG�6RFLHW\�KDV�VXSSRUWHG�������IDPLOLHV�LQ�WRWDO�E\�DGKHULQJ�WR�WKH�FRQFHSW� RI� PXWXDO� DLG� DQG� DVVLVWDQFH�� ZLWK� WKH� DLG� H[SHQGLWXUH� RI� ����������� \XDQ�� KHOSLQJ� HPSOR\HHV� ZLWK�GLIILFXOWLHV�LQ�WKH�6RFLHW\��

'LVDVWHU�DIIHFWHG�HPSOR\HHV�VHQG�VLON�EDQQHUV�WR�0HLKDR�0XWXDO�$LG�6RFLHW\� $�OHWWHU�RI�WKDQNV�IURP�GLVDVWHU�DIIHFWHG�HPSOR\HHV�

�� ��
6WDII�&DUH

0HLKDR�0XWXDO�$LG�6RFLHW\

0RGHUQ�VFL�WHFK�XSJUDGLQJ�OLNH�GLJLWDO� LQWHOOLJHQFH�DQG�PHFKDQL]DWLRQ� WR� LPSURYH�WKH� ZRUNLQJ� HQYLURQPHQW�DQG�FXW�ZRUN�LQWHQVLW\��
3URSHU� DUUDQJHPHQW� DQG�OHDYHV� WR� IXOO\� JXDUDQWHH�HPSOR\HHV
� ULJKW� WR� UHVW�DQG� OHDYH� DQG� HQULFK�UHFUHDWLRQDO� DQG� FXOWXUDO�OLIH�DQG�VSLULWXDO�OLIH��

)RFXVLQJ�RQ�SURIHVVLRQDO�JURZWK�RI�HPSOR\HHV��UHJXODUO\� RUJDQL]LQJ� RQOLQH� DQG� RIIOLQH� WUDLQLQJ��FXOWLYDWLQJ� H[FHOOHQW� HPSOR\HHV� IRU� WKH�PDQDJHPHQW� WHDP� WKURXJK� OHFWXUHV�� MRE�UHSRUWLQJ�DQG�FRPSHWLWLRQ� IRU�SRVWV� WR�SURPRWH�YDOXHV�RI�WKH�HQWHUSULVH�DQG�HPSOR\HHV��
(VWDEOLVKLQJ�VPRRWK�FRPPXQLFDWLRQ�FKDQQHOV� E\� H�PDLOV�� /DUN�� RSHQ�WHOHSKRQH�FDOOV��HWF���KHHGLQJ�VWDII
V�WKRXJKWV� WR� VROYH� SUREOHPV� LQ� WKHLU�ZRUN�DQG�OLIH��

3URYLGLQJ� FRPIRUWDEOH�DQG� FRQYHQLHQW� ZRUNLQJ�H Q Y L U R Q P H Q W � I R U�GHYHORSPHQW�VSDFH�ZLWK�FKDOOHQJHV�DQG�D�VHQVH�RI�DFKLHYHPHQW�
&RQWLQXRXVO\� SURPRWLQJ� WKH� ´:DUPWK�SURMHFWµ�� FDUU\LQJ� RXW� VWDQGDUGL]HG�PDQDJHPHQW�RI� � FDQWHHQ��EDWKKRXVH�DQG�GRUPLWRU\��DQG�FRQWLQXRXVO\� LPSURYLQJ� WKH�ZRUN LQJ � DQG � O L Y LQJ � FRQG L W L RQV � R I�

7+(�32:(5�2)�%(,1*�75867:257+<³�����&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�5HSRUW 1(:�+23(�/,8+(�7+(�32:(5�2)�%(,1*�75867:257+<



&XOWXUH�'HYHORSPHQW�'XULQJ� WKH� (QWHUSULVH� &XOWXUH� )HVWLYDO� LQ� ������ 1HZ�+RSH� /LXKH� FDUULHG� RXW� ´ILYH� FXOWXUDO� DFWLRQVµ� RI� SHUFHLYLQJ�FXOWXUDO� SRZHU�� SUDFWLFLQJ� ´1HZ� ��� 3ROLFHVµ�� LQWHJUDWLQJ� DQG� RIIHULQJ� JRRG� SROLFLHV�� VHUYLQJ� WR� WKH� IURQW� OLQH� DQG�JDWKHULQJ� FRQVHQVXV�� ,Q� WRWDO�� PRUH� WKDQ� ���� ´FXOWXUDO� H[FKDQJH� DQG� VKDULQJ�PHHWLQJVµ�� PRUH� WKDQ� ���� VSHFLDO�DFWLRQV�RI�´'R�LW�ZHOO�DW�RQFHµ�IRU�WKH�IURQW�OLQH��DQG�PRUH�WKDQ�����FXOWXUH�WKHPHG�DFWLYLWLHV�KDYH�EHHQ�FRPSOHWHG�WR�FORVHO\�FRPELQH�FXOWXUDO�YDOXHV�ZLWK�LQGXVWULDO�GHYHORSPHQW��

�� ��

4XDOLILHG�VWDQGDUG
$FFHVV�PHFKDQLVP4XDOLILHG�VWDQGDUG

4XDOLILHG�VWDQGDUG /HDGHU�6HQLRU6HPLQDU
+8,�)(1*�+(�&+$1*

*UHDW�7DOHQW�:DUIDUH7UDLQLQJ�&RXUVH
(OLWH�:DUIDUH�7UDLQLQJ�&RXUVH

1HZ�7DOHQW�%RRW�&DPS

6WDII�7UDLQLQJ�6\VWHP 7UDLQLQJ�3URJUDPV
7KH� SURJUDPPH� DLPV� WR� GHYHORS� H[FHOOHQW� PDQDJHUV� E\�OHDUQLQJ� DQG� SUDFWLVLQJ� QHZ� PDQDJHULDO� OHDGHUVKLS� DQG�SHUIRUPDQFH� LPSURYHPHQW� WHFKQLTXHV��KHOSLQJ� WKHP�WR�FKDQJH�WKHLU� UROHV�� LPSURYH� WKHLU� DELOLW\� WR� OHDG� WHDPV�� V\VWHPDWLFDOO\�DQDO\VH�SUREOHPV�DQG�VSHDN�ZLWK�GDWD�7KH� SURJUDPPH� DGRSWV� WKH� FRPELQDWLRQ� RI� SUDFWLFH� DQG�WUDLQLQJ�� RXWSXWV� ���� SHUIRUPDQFH� LPSURYHPHQW� VFKHPHV� WR�VROYH� DFWXDO� ZRUN� SUREOHPV�� $PRQJ� WKHP�� ��� VFKHPHV� KDYH�EHHQ� SXW� LQWR� SUDFWLFH�� SOD\LQJ� FRVW�UHGXFLQJ� DQG� HIILFLHQF\�LQFUHDVLQJ� UROHV� LQ� SRVWV� RI� VDOHV�� SURGXFWLRQ�� 5	'� DQG�IXQFWLRQ��7ZR�SHUIRUPDQFH�LPSURYHPHQW�SUDFWLFH�FDVHV�ZRQ�WKH�JROG�DZDUG�DQG�H[FHOOHQFH�DZDUG�RI�1DWLRQDO�7HFKQLFDO�&RQWURO�&RPSHWLWLRQ��

(OLWH�3URJUDPPH/HDGHUVKLS�'HYHORSPHQW�3URJUDP

7+(�32:(52)�%(,1*�75867:257+<1(:�+23(�/,8+(

/HDUQLQJ�DQG�*URZWK�

7HDFKHU�*URXS,Q�RUGHU�WR�EXLOG�D�OHDUQLQJ�RULHQWHG�RUJDQL]DWLRQ�DQG�VXSSRUW�EXVLQHVV�GHYHORSPHQW��ZH�DGKHUHG�WR�WKH�SULQFLSOH�RI��7KUHH�&RPELQDWLRQV��WR�EXLOG�D�WHDFKHU�JURXS��ZLWK�����LQWHUQDO�DQG�H[WHUQDO�OHFWXUHUV��
)RFXVLQJ�RQ�WKH�GHYHORSPHQW�RI�LQWHUQDO�OHFWXUHUV��ZH�VHOHFWHG�DQG�FXOWLYDWHG�WKH�PDQDJHPHQW�DQG� EXVLQHVV� H[SHUWV� FORVH� WR� WKH� DFWXDO� EXVLQHVV� DV� WHDFKHUV�� $W� WKH� VDPH� WLPH�� H[WHUQDO�WDOHQWV�ZHUH� LQWURGXFHG� WR�EURDGHQ� WKH�KRUL]RQV�RI� WKH�JURXS��7KH�FRPELQDWLRQ�RI� LQWHUQDO�DQG�H[WHUQDO� OHFWXUHUV� LQWHJUDWHG�SURJUHVVLYHQHVV�DQG�SUDFWLFDOLW\�RI� OHDUQLQJ��VR�DV�WR�FRQWLQXRXVO\�LPSURYH�WKH�RUJDQL]DWLRQDO�DELOLW\��

&RPELQDWLRQ� RI� VSHFLDOW\� DQG� JHQHUDO� FRXUVHV�� LQ� RUGHU� WR� PHHW� GLYHUVLILHG� OHDUQLQJ� DQG�GHYHORSPHQW�QHHGV��WKH�&RPSDQ\�KDV�H[SHUW�OHFWXUHUV�IRU�SURIHVVLRQDO�FRQWHQWV�RI�DOO�EXVLQHVV�VHFWRUV� DQG� KDV� OHFWXUHUV� IRU� JHQHUDO� FRXUVHV� VXFK� DV� FXOWXUH��PDQDJHPHQW�� LQQRYDWLRQ� DQG�QHZ�HPSOR\HHV��
,Q�YLHZ�RI�WKH�GLJLWDO�OHDUQLQJ��WKH�DFWXDO�VLWXDWLRQ�RI�QDWLRQDO�OD\RXW�DQG�JOREDO�GHYHORSPHQW�RI�WKH�&RPSDQ\
V� LQGXVWU\�� LQ�DGGLWLRQ� WR�DQ�RIIOLQH� WHDFKHU�JURXS�� WKH�&RPSDQ\�DOVR�FUHDWHG�DQ�RQOLQH�WHDFKHU�JURXS�ZKR�FDQ�WHDFK��SURGXFH�DQG�RSHUDWH�RQOLQH�OHDUQLQJ��

7+(�32:(5�2)�%(,1*�75867:257+<³�����&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�5HSRUW 1(:�+23(�/,8+(�7+(�32:(5�2)�%(,1*�75867:257+<

2Q�0D\�����WKH�6HFRQG�(QWHUSULVH�&XOWXUH�)HVWLYDO�ZDV�KHOG�LQ�&KHQJGX�WR�FHOHEUDWH�WKH����WK�DQQLYHUVDU\�RI�WKH�IRXQGLQJ�RI�WKH�&RPPXQLVW�3DUW\�RI�&KLQD�� 2Q�0D\�����WKH�6HFRQG�(QWHUSULVH�&XOWXUH�)HVWLYDO�ZDV�KHOG�LQ�&KHQJGX�WR�FHOHEUDWH�WKH����WK�DQQLYHUVDU\�RI�WKH�IRXQGLQJ�RI�WKH�&RPPXQLVW�3DUW\�RI�&KLQD��W

,QWHUQDO�DQG�H[WHUQDO�FRPELQDWLRQ

&RPELQDWLRQ�RI�VSHFLDOW\�DQG�JHQHUDO�FRXUVHV�
&RPELQDWLRQ�RI�RQ�OLQH�DQG�RIIOLQH�FRXUVHV�

$FFHVV�PHFKDQLVP
$FFHVV�PHFKDQLVP



(0%$�3URJUDPPH
$GKHULQJ� WR� WKH�HGXFDWLRQDO� SKLORVRSK\�RI� RSHQQHVV�� LQQRYDWLRQ�DQG� WKH� SXUVXLW� RI� H[FHOOHQFH�� ZH� DUH� FRPPLWWHG� WR� EHLQJ� WKH�(0%$�HGXFDWLRQ�SODWIRUP�WKDW�EHVW�XQGHUVWDQGV�WKH�PDQDJHPHQW�SUDFWLFHV� RI� &KLQD
V� DJULFXOWXUH� DQG� OLYHVWRFN� LQGXVWU\�� DQG� WR�FXOWLYDWH� VHQLRU� PDQDJHUV� ZLWK� V\VWHPDWLF� WKLQNLQJ�� RXWVWDQGLQJ�OHDGHUVKLS� DQG� LQQRYDWLYH� VSLULW� IRU� &KLQD
V� DJULFXOWXUH� DQG�OLYHVWRFN�LQGXVWU\��$IWHU����VHVVLRQV�RI�WKH�SURJUDPPH��PRUH�WKDQ�RQH�WKRXVDQG�WUDLQHHV�KDYH�EHHQ�FXOWLYDWHG��,Q����������FRXUVH�DFWLYLWLHV�ZHUH�FDUULHG�RXW�IRU���FODVVHV��ZLWK�D�WRWDO�RI�����SDUWLFLSDQWV�DQG�RYHU�����RI�WKH�VWXGHQW�VDWLVIDFWLRQ��

)RU� WKH� WDOHQW� WUDLQLQJ�SURJUDPPH� ODXQFKHG�E\�H[FHOOHQW�VHQLRU�PDQDJHUV��WKH�WUDLQHHV�DUH�WKRVH�DERYH�WKH�JHQHUDO�PDQDJHU�RI�WKH� EXVLQHVV� XQLW�� 7KH� DLP� LV� WR� WUDLQ� RSHUDWLRQ� WDOHQWV� ZLWK�FRQWLQXRXV�OHDUQLQJ�DELOLW\��TXLFN�UHVSRQVH�DQG�RYHUDOO�RSHUDWLRQ�WKLQNLQJ� IRU� 1HZ� +RSH� /LXKH� IURP� WKH� DVSHFWV� RI� VWUDWHJLF�WKLQNLQJ�� RSHUDWLRQ� DELOLW\� DQG� OHDGHUVKLS�� VR� DV� WR� PHHW� WKH�UHTXLUHPHQWV�RI�WKH�FRPSDQ\
V�VWUDWHJLF�QHHGV�DQG�QHZ�PDUNHW�HQYLURQPHQW��$W�SUHVHQW������SHRSOH�KDYH�EHHQ�WUDLQHG��

(DJOH�3URJUDPPH

+RQLQJ�WKH�PLQG��FDOOLQJ�WKH�VRXO��JXDUDQWHHLQJ�WKH�PHFKDQLVP�DQG� FRRSHUDWLQJ� ZLWK� PXOWLSOH� GHSDUWPHQWV�� WKH� LQGXFWLRQ�WUDLQLQJ�RI�PRUH�WKDQ�������QHZ�HPSOR\HHV�ZDV�GRQH�ZLWKLQ����GD\V��DQG�WKH�RDWK�PHHWLQJ�PDUNHG�D�JUDQG�LQGXFWLRQ�FHUHPRQ\�IRU� WKHP�� ,QVWUXFWRUV� IROORZHG�XS� IRU� WKUHH�PRQWKV� WR�JXLGH� WKH�LQWHJUDWLRQ�IRU�WKH�QHZ�HPSOR\HHV��

;LQ\LQJ�7UDLQLQJ�&DPS�

7DNLQJ� GHHS� H[SORUDWLRQ� RI� EXVLQHVV� DV� WKH� FRUH�� WKURXJK�LQWHUQDO� DQG� H[WHUQDO� FRXUVH� OHDUQLQJ�� WKH� &RPSDQ\� KHOSHG�PDQDJHPHQW� WUDLQHHV�RI�:LVK�FDPSDLJQ� WR�PDVWHU�EDVLF�VNLOOV�RI�JUDVV�URRW�PDQDJHUV��RSHQHG�QHZ�ZLQGRZV�RI�PDQDJHPHQW�DQG� KHOSHG� WKHP� WR� SDVV� WKURXJK� WKH� QHZ� FDUHHU� VWDJH�VPRRWKO\��

0DQDJHPHQW�7UDLQHH�3URJUDP�

�� ��

3URJUDPPH�RI�5HFUXLWLQJ�1HZ�6WDII�)URP�6FKRROV�

3URIHVVLRQDO�7DOHQW�'HYHORSPHQW�3URJUDPPH

7KH� 6WDU� 3URJUDPPH� LV� D� WDL ORU�PDGH� WDOHQW�GHYHORSPHQW� SURJUDPPH� IRU� WKH� IHHG� VHFWRU�� GLYLGHG�LQWR�WKH�6WDUILUH�3URJUDPPH�DQG�WKH�6WDUU\�3URJUDPPH��6WDUILUH� SURJUDPPH� DLPV� WR� LPSURYH� WKH� DELOLW\� RI�PDUNHWHUV� WR� VROYH� WHFKQLFDO� SUREOHPV� IRU� IDUPHUV� E\�PHDQV� RI� WUDLQLQJ� DQG� WUDQVIRUPDWLRQ� IURP� SXUH�PDUNHWLQJ� WR� WHFKQLFDO� PDUNHWLQJ�� 7KH� WUDLQLQJ� FRYHUV�PRUH� WKDQ� ���� RI� WKH� PDUNHWLQJ� SHUVRQQHO� RI� WKH�&RPSDQ\
V�IHHG�LQGXVWU\��
7HFKQLFLDQ�

7HFKQLFDO'LUHFWRU�
'LUHFWRU&RQVXOWDQW�

3ULPDU\
,QWHUPHGLDWH�

$GYDQFHG�

7HFKQLFDO�6NLOOHG�7DOHQWV�7UDLQLQJ�3URMHFW�6WDU�3URJUDPPH

7KH� RXWSXW� RI� SRUWUDLW� RI� WKH� SLJ� IDUP� KHDG� KDV� EHFRPH� DQ�LPSRUWDQW� UHIHUHQFH� IRU� WKH� VHOHFWLRQ� DQG� FXOWLYDWLRQ� RI� WKH�WDOHQWV�IRU�WKH�KHDG��(LJKW�IXOO�ORDG�FRXUVHV�ZHUH�GHSRVLWHG��DQG�����GD\� RQ�SRVW� WUDFNLQJ� JXLGDQFH� ZHUH� SURYLGHG� WR� SURPRWH�WKH� LQWHUQDO�H[SHULHQFH�H[WUDFWLRQ�DQG�GXSOLFDWLRQ��DQG� WR�XQLI\�VWDQGDUGV�IRU�WKH�SURGXFWLRQ�DQG�PDQDJHPHQW��

3URMHFW�RI�$FFHOHUDWHG�&XOWLYDWLRQ�RI�3LJ�)DUP�+HDG�
&XOWLYDWLRQ�RI�6XSSO\�&KDLQ�7DOHQWV�

7UDLQLQJ�IRU�QHZ�HPSOR\HHV�LQ�PDUNHWLQJ��IRFXVLQJ�RQ�EXVLQHVV�SDLQ� SRLQWV�� DFFHOHUDWLQJ�QHZ�HPSOR\HHV�RI� IRRG�PDUNHWLQJ� WR�PDVWHU� QHFHVVDU\� VDOHV� VNLOOV� IRU� TXLFN� LQWHJUDWLRQ� DQG�SHUIRUPDQFH��3UDFW LFH� WUDLQLQJ� FDPS� IRU� FRUH� WHDP� SHUIRUPDQFH�LPSURYHPHQW�� IRFXVLQJ� RQ� VWUDWHJLF� RULHQWDWLRQ�� DSSO\LQJ�SHUIRUPDQFH� LPSURYHPHQW� PHWKRGRORJ\� WR� XQLI\� FRUH� FDGUHV
�WKRXJKWV��DQG�FODULI\LQJ�VROXWLRQV�WR�SDLQ�SRLQWV��

,URQ�$UP\�RI�)RRG�0DUNHWLQJ�

7+(�32:(5�2)�%(,1*�75867:257+<³�����&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�5HSRUW 1(:�+23(�/,8+(�7+(�32:(5�2)�%(,1*�75867:257+<

(VWDEOLVKLQJ�WKH�OHDUQLQJ�GHYHORSPHQW�SDWK�RI�V\VWHPDWLF�WDOHQW�FXOWLYDWLRQ�� SURYLGLQJ� WKH� VWDQGDUG� EDVLV� IRU� WKH� SURIHVVLRQDO�SRVW�FHUWLILFDWLRQ�RI�QHZ�HPSOR\HHV��

6WDUU\�SURJUDPPH�DLPV�WR�GHYHORS�WHFKQLFDO�H[SHUWV�ZLWK�WKH�DELOLW\�WR�DWWDFN�DQG�VHUYH�ODUJH�VFDOH�IDUPV�DQG�WR�LPSURYH�WKH�DELOLW\�RI�QHZ�HPSOR\HHV�WR�DQDO\]H�DQG�VROYH�SUREOHPV��$W�SUHVHQW��RYHU�����RI�WUDLQHG�WHFKQLFDO�VHUYLFH�SHUVRQQHO�KDYH�EHFRPH�WHFKQLFDO�VHUYLFH�H[SHUWV��,Q�����������WUDLQLQJ�VHVVLRQV�RI�6WDU�SURJUDPPH�ZHUH�FRQGXFWHG�IRU�������SHRSOH��

0DUNHWLQJ�DQG�WHFKQLFDO�VHUYLFH�SHUVRQQHO�6NLOOV��RSHUDWLRQ�DQG�WHFKQRORJ\�EDVLF�NQRZOHGJH�RI�FXVWRPHU�IDUPV
&XVWRPHU�IDUP�RSHUDWLRQ�PDQDJHPHQW�VNLOOV�

&XVWRPHU�IDUP�RSHUDWLRQ�PDQDJHPHQW�V\VWHP�



9R\DJH�3URJUDPPH,Q�FRPELQDWLRQ�ZLWK� WKH�GHPDQG� IRU� WDOHQWV� IURP� WKH�VWUDWHJLF�GHYHORSPHQW�RI� ODUJH�VFDOH�SLJ�UDLVLQJ�DQG�SRXOWU\�UDLVLQJ��WKH�WDUJHWHG�WDOHQW�GHYHORSPHQW�SODQ�ZHUH�SHUIRUPHG��ZKLFK�ZDV�GLYLGHG�LQWR�WKH�VDLOLQJ�SURJUDPPH�DQG�WKH�YR\DJH�SURJUDPPH���7KH� 6DLOLQJ� WUDLQLQJ� LV� DLPHG� DW� QHZ� FROOHJH� VWXGHQWV� DQG� QHZ� HPSOR\HHV�� DLPV� WR� WUDLQ� D� JURXS� RI� TXDOLILHG�SURGXFWLRQ�WHFKQLFLDQV�ZKR�FDQ�PDVWHU�WKH�SURGXFWLRQ�RSHUDWLRQ�SURFHVV�RI�DOO�GHSDUWPHQWV�RI�WKH�SLJ�IDUP�WKURXJK�WKH��WKHRU\���SUDFWLFH��OHDUQLQJ�PHWKRG�7KH� 9R\DJH� 3URJUDPPH� LV� DLPHG� DW� RXWVWDQGLQJ� WHFKQLFLDQV� DQG� QHZ� H[HFXWLYHV�� DLPV� WR� WUDLQ� D� JURXS� RI�JUDVVURRWV�PDQDJHUV�ZKR�XQGHUVWDQG�IDUP�SURGXFWLRQ�PDQDJHPHQW�WKURXJK�WKH�VWXG\�DQG�GLVFXVVLRQ�RI�WHFKQLFDO�WKHRU\�DQG�JHQHUDO�PDQDJHPHQW�NQRZOHGJH�,Q�����������WUDLQLQJ�VHVVLRQV�ZLWK��������SHRSOH�ZHUH�WUDLQHG�LQ�D�VHULHV�RI�URWDWLRQ�WUDLQLQJ��VXFK�DV�WUDLQLQJ�IRU�QHZ�HPSOR\HHV�RI�9R\DJH�3URJUDPPH�IURP�XQIDPLOLDULW\�WR�IDPLOLDULW\�DQG�SRVW�FHUWLILFDWLRQ�RI�SLJ�LQGXVWU\��

��

(YDOXDWLRQ�DQG�)HHGEDFN�6RFLDO�5HFRJQLWLRQ

/HDGHUVKLS�FDQ�EH�FXOWLYDWHG��/RYLQJ�ZRUN�FDQ�KHOS�\RX�ILQG�PDQDJHPHQW�RU� OHDGHUVKLS�DSSOLFDWLRQV�DQ\ZKHUH� LQ�\RXU�OLIH��(QFRXUDJLQJ�RWKHUV�DQG�WR�EH�PRUH�LQIOXHQWLDO�� ³(0%$�WUDLQHHV.QRZLQJ� P\� OHDGHUVKLS� VW\OH�� NQRZLQJ� KRZ� WR� LPSURYH� DQG� VWUHQJWKHQ� HPSRZHUPHQW�� NQRZLQJ� KRZ� WR� EH� DQ�H[FHOOHQW�VHUYLFH�RULHQWHG�OHDGHU�KHOS�PH�WU\�WR�VWLPXODWH�SRWHQWLDOV�RI�P\�SDUWQHUV�� ³(0%$�WUDLQHHV7KH�FRPELQDWLRQ�RI�YR\DJH��HQWHUSULVH�RSHUDWLRQ�DQG�PDQDJHPHQW�LV�YLYLG��7KHUH�DUH�D�ORW�RI�DFFLGHQWV�LQ�ILVKLQJ�LQ�WKH�VHD��7KH�ZHDWKHU��WKH�SRVLWLRQ�RI�WKH�ILVK��WKH�VXSSO\�RI�WKH�FUHZ��WKH�VDOHV�SULFH�DQG�RWKHU�IDFWRUV�ZLOO�DIIHFW�WKH�RSHUDWLQJ�SURILW��+RZHYHU��WKH�RSHUDWLRQ�RI�WKH�HQWHUSULVH�DOVR�QHHGV�FOHDU�REMHFWLYHV�DQG�SRVLWLRQLQJ��7KH�SODQ�RI�RUJDQL]DWLRQ�DQG�LPSOHPHQWDWLRQ�VFKHPH��DORQJ�ZLWK�JRRG�WHDP�FRRSHUDWLRQ�ZLOO�LPSURYH�WKH�FRPEDW�HIIHFWLYHQHVV��HQVXUH� WKH� VWDEOH� FDVK� IORZ� DQG� QHFHVVDU\� ILQDQFLQJ� FKDQQHOV� IRU� HPHUJHQF\�� VWDEOH� RSHUDWLRQ� DQG� ORQJ�ODVWLQJ�GHYHORSPHQW�� ³+HUR�&ODVV�WUDLQHHV�

7UDLQHH�(YDOXDWLRQ�

��

7KDQNV�7R�0\�&DUHHU�*XLGH�7KH�ZKLVSHUV�RI�WKH�QHZ�DSSUHQWLFHV�
<RX�DUH�P\�WHDFKHU�WRGD\��WRPRUURZ�,
OO�EHFRPH�VRPHRQH�OLNH�\RX��,�KRSH�ZH�FDQ�SURWHFW�WKH�UHG�OLQH�RI�HQYLURQPHQW�SURWHFWLRQ�DQG�RXU�KDLUOLQH��

,�IHHO�WLPLG�DQG�FRQIXVHG�LQ�WKH�VRFLHW\��WKDQN�\RX�IRU�JXLGLQJ�PH�OLNH�D�EHDFRQ��

7KHUH�ZDV�D�JURXS�RI�SHRSOH�LQ�1HZ�+RSH�/LXKH�ZKR�QHYHU�DSSHDUHG�RQ�WKH�VWDJH��EXW�WKH\�ZHUH�WKH�EHDFRQV�RI�QHZ�HPSOR\HHV��
:KHQ�,�ZDV�VLFN��\RX�ZHUH�RQ�QLJKW�VKLIW�IRU�PH��KHOSHG�PH�ERLO�ZDWHU�DQG�JHW�PHGLFLQH��

´$V�D�QHZFRPHU��,�XQGHUVWDQG�ZKDW�,�WKLQN�LV�SUHWW\�OLPLWHG�µ�6LQFH�WKHQ��,�OHDUQHG�WR�DVN�PRUH��WKLQN�PRUH��VHH�PRUH�DQG�GR�PRUH�
7LPH�IOLHV��PHPRU\�VXUYLYHV��0D\EH�,
OO�EH�VRPHRQH�OLNH�\RX�VRPH�GD\�� 1HZ�+RSH�VWDII�LV�RSWLPLVWLF��PHWLFXORXV��ULJRURXV��WKLV�LV�ZKDW�P\�PDVWHU�WDXJKW�PH�� 7KDQN�\RX�IRU�EUHDNLQJ�WKH�VLOHQFH�ILUVW��OHW�PH�IHHO�WKH�ZDUPWK�RI�KRPH�����
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([WUDFWV�IURP�5HOHYDQW�1HZV5HSRUWVW
,Q�������WKH�WRWDO�QXPEHU�RI�SHRSOH�WUDLQHG�RIIOLQH�ZDV������ZLWK�D�WRWDO�RI���������KRXUV�RI�WUDLQLQJ7KH�WRWDO�QXPEHU�RI�SHRSOH�WUDLQHG�RQOLQH�ZDV��������ZLWK�D�SHU�FDSLWD�OHDUQLQJ�WLPH�RI������KRXUV�DQG�������DFWLYH�FRXUVHV

O1DWLRQDO�3HUIRUPDQFH�,PSURYHPHQW�%HVW�3UDFWLFH�$ZDUG�'LJLWDO�3ODWIRUP�&ORXG�0DS�$ZDUG� *ROG�0HGDO�RI�WKH��WK�&KLQHVH�(QWHUSULVH�7HFKQLFDO�&RQWURO�&RPSHWLWLRQ�([FHOOHQFH�$ZDUG�RI�WKH��WK�&KLQHVH�(QWHUSULVH�7HFKQLFDO�&RQWURO�&RPSHWLWLRQ�

6FDQ�WKH�FRGH�WR�UHDG�WKH�RULJLQDO�WH[W

2QO\�WHDFKHUV
�ORYH�FDQ�VXUYLYH�HYHU\WKLQJ�LQ�WKH�ZKROH�ZRUOG��7KDQN�\RX�IRU�EHFRPLQJ�WKH�PRVW�EHDXWLIXO�GHFRUDWLRQ�RI�P\�OLIH��



6XVWDLQDEOH�'HYHORSPHQW�.H\�3HUIRUPDQFH�7DEOHRI�1HZ�+RSH�/LXKH 7KH�SUHVHQW� UHSRUW� LV� WKH���WK�&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�5HSRUW� LVVXHG�E\�1HZ�+RSH�/LXKH�&R���/WG��7R�FRQWLQXRXVO\�LPSURYH�WKH�FRPSDQ\
V�DELOLW\�RI�IXOILOOLQJ� FRUSRUDWH� VRFLDO� UHVSRQVLELOLW\� DQG� SURPRWH� WKH� VXVWDLQDEOH�GHYHORSPHQW� RI� VRFLHW\�� LQGXVWU\� DQG� HQWHUSULVHV�� WKH� FRPSDQ\� SD\V� FORVH�DWWHQWLRQ�WR�DQG�H[SHFWV�RSLQLRQV�DQG�IHHGEDFN�IURP�DOO�SDUWLHV��3OHDVH�FRPSOHWH�WKH�IROORZLQJ�IHHGEDFN�DQG�VHQG�LW�WR�HPDLO��������#QHZKRSH�FQ
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,QYHVWRU�&RPPXQLFDWLRQV
$QWL�FRUUXSWLRQ

,Q������� WKH�FRPSDQ\� UHOHDVHG��� LQYHVWRU�FRPPXQLFDWLRQ� UHFRUGV�DQG�����GLVFORVXUH�DQQRXQFHPHQWV��DQG�UHSOLHG�������TXHVWLRQV�DVNHG�E\�����XVHUV�RQ�WKH�FQLQIR�FRP�RI�6KHQ]KHQ�6WRFN�([FKDQJH�

3DUW\�FRQVWUXFWLRQ�ZRUN KH�FRPSDQ\�KDV�������SDUW\�PHPEHUV�DQG����JUDVV�URRWV�SDUW\�RUJDQL]DWLRQV�� LQFOXGLQJ���JUDVV�URRWV�SDUW\�FRPPLWWHHV����JHQHUDO�SDUW\�EUDQFKHV�DQG����JUDVV�URRWV�SDUW\�EUDQFKHV�7KH�UDWH�RI�DWWDLQLQJ�WKH�VWDQGDUG�RI�OHDUQLQJ�KRXUV�IRU�WKH�3DUW\�0HPEHU�(�+RPH���5RQJFKHQJ�3LRQHHU�ZDV�������7KH�FRPSDQ\�DOVR�FDUULHG�RXW�PRUH�WKDQ�����UHG�WKHPH�DFWLYLWLHV�LQ�YDULRXV�IRUPV

5XUDO�UHYLWDOL]DWLRQ
&XVWRPHU�KHDOWK�DQG�VDIHW\ ����YDULRXV�NLQGV�RI�IRRG�VDIHW\�WUDLQLQJ�VHVVLRQV�ZHUH�RUJDQL]HG�

7HFKQRORJ\�LQSXW ����SDWHQWV�ZHUH�DSSOLHG� IRU� LQ������� LQFOXGLQJ���� LQYHQWLRQ�SDWHQWV��D� WRWDO�RI�������SDWHQWV�DQG�REWDLQHG�������DXWKRUL]DWLRQV��
/LDRQLIX�VHUYHG��������FRVWXPHUV�DQG�VROG�IHHG��������PLOOLRQ�WRQ�'LJLWDO�(QWHUSULVH

����WUDLQLQJ�VHVVLRQV�RQ�6XQVKLQH�&XOWXUH�ZLWK��������SDUWLFLSDQWV�&ROOHFWHG���������DQVZHUV�IRU��UHG�OLQH�VFHQDULR��FHUWLILFDWLRQ�H[DPLQDWLRQ�7KH�QXPEHU�RI�LQWHUQDO�V\VWHP�LQWHUHVW�GHFODUDWLRQV�LV�PRUH�WKDQ��������

*UHHQ�&ROODU�7UDLQLQJ�KDV�RUJDQL]HG��������RII�OLQH�WUDLQLQJ�VHVVLRQV�IRU���������SHUVRQV�DQG��������PLOOLRQ�SHUVRQ�WLPHV�RI�RQOLQH�WUDLQLQJ��LQFOXGLQJ�RQ�OLQH�JUHHQ�FROODU�SXEOLF�ZHOIDUH�OHFWXUH�KDOO��7KH�FRPSDQ\�DFFXPXODWLYHO\�VHUYHG����������EUHHGLQJ�KRXVHKROGV��ZLWK�JXDUDQWHHG�ORDQ�RI�50%������ELOOLRQ�\XDQ��ZKLFK� LPSURYHG� ��� ���� VWDQGDUG� FKLFNHQ� EUHHGLQJ� IDUPV�ZLWK� ����PLOOLRQ� DPRXQW� RI� OLYHVWRFN�� ������VWDQGDUG�GXFN�EUHHGLQJ�IDUPV��ZLWK����PLOOLRQ�DPRXQW�RI�OLYHVWRFN���������VWDQGDUG�SLJ�EUHHGLQJ�IDUPV�ZLWK���PLOOLRQ�DPRXQW�RI�OLYHVWRFN�,Q������VXSSO\�FKDLQ� ILQDQFLQJ�VHUYLFH�VHUYHG�PRUH� WKDQ��������FXVWRPHUV��DQG�KHOSHG�FXVWRPHUV� WR� UDLVH�50%�����ELOOLRQ�\XDQ

&XVWRPHU�IHHGEDFN 7KH�&XVWRPHU�6HUYLFH�&HQWHU�UHFHLYHG��������FXVWRPHUV��UHDOL]LQJ������VROXWLRQ�RI�FXVWRPHU�QHHGV�
&XVWRPHU�6HUYLFH :H�DUH�FRPPLWWHG�WR�FRQGXFWLQJ�������DQLPDO�SURWHFWLRQ�WHVWV��FUHDWLQJ����VWDQGDUG�623V��DQG�KHOSLQJ�������IDUPV�DQG����������VRZV�WR�UHFRYHU�

3XEOLF�ZHOIDUH�DQG�FKDULW\ 7RWDO�([WHUQDO�'RQDWLRQV�LV���������������\XDQ��7KH��WK�+RSH�3URMHFW�UHDOL]HG�GUHDPV�IRU�������FKLOGUHQ�LQ�����VFKRROV��7KH�´:DUP�3URMHFWµ�GHOLYHUHG�PDWHULDOV�ZLWK�D�WRWDO�YDOXH�RI�QHDUO\���������\XDQ�WR�����YLOODJHUV�DQG�����WHDFKHUV�DQG�VWXGHQWV�
6WDII�HGXFDWLRQ
&XOWXUDO�DFWLYLWLHV 0RUH�WKDQ�������FXOWXUDO�WUDLQLQJ�DQG�OHDJXH�FRQVWUXFWLRQ�DFWLYLWLHV�ZHUH�FRQGXFWHG�WKURXJKRXW�WKH�\HDU�
5HOLHI�IRU�VWDII�LQ�GLVWUHVV ,Q�����������IDPLOLHV�ZHUH�DVVLVWHG��ZLWK�D�WRWDO�DVVLVWDQFH�DPRXQW�RI�����������\XDQ�
6WDII�VDIHW\ 0RUH�WKDQ��������VDIHW\�WUDLQLQJ�VHVVLRQV�ZLWK�PRUH�WKDQ���������SDUWLFLSDQWV������+DUGZDUH�7UDQVIRUPDWLRQ�3URMHFWV�IRU�6DIHW\�3URGXFWLRQ�ZHUH�RUJDQL]HG�
6WDII�KHDOWK WKH�&RPSDQ\�FRQGXFWHG�PRUH�WKDQ�����HGXFDWLRQ�DQG�WUDLQLQJ�RQ�SUHYHQWLRQ�RI�VXGGHQ�GLVHDVHV�IRU�PRUH�WKDQ��������SHRSOH�
(FRF\FOH 7KH�FXOWLYDWHG�ODQG�ZDV�WUDQVIHUUHG���������PX7KH� GLVSRVDO� RI� OLYHVWRFN� DQG� SRXOWU\� PDQXUH� LV� �������� WRQV�� 7KH� DEVRUSWLYH� ELRJDV� VOXUU\� UHWXUQHG� WR�IDUPODQGV�LV�����������FXELF�PHWHUV�7KH�GLVSRVDO�RI�VHZDJH�LV������������P���7KH�UHGXFWLRQ�RI�&2'�HPLVVLRQV�LV���������WRQV�(QHUJ\�VDYLQJ�DQG�FDUERQ�UHGXFWLRQ 7KH�VRODU�SRZHU�JHQHUDWLRQ�FDSDFLW\�LV��������PLOOLRQ�N:K

&RUSRUDWH�JRYHUQDQFH
6RFLHW\

(QYLURQPHQW
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