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DVVRFLDWHG�ZLWK�D�PDQDJHPHQW�VWUDWHJ\�IRU�$61)�SODFHG�LQ�H[WHQGHG��L�H���JUHDWHU�WKDQ����\HDUV��GU\�
VWRUDJH�DUH��

�� %HKDYLRU�FKHPLVWU\�RI�R[\K\GUR[LGH�OD\HUV�IRU�WKH�EURDG�UDQJH�RI�$61)�IXHO�GHVLJQV�DQG�GU\�
VWRUDJH�FRQILJXUDWLRQV�

�� 5HVROXWLRQ�RI�UDGLRO\WLF�JDV�JHQHUDWLRQ�GDWD�UHJDUGLQJ�$61)�R[\K\GUR[LGH�OD\HUV�
�� &RPELQHG�HIIHFW�RI�HSLVRGLF�EUHDWKLQJ�DQG�WKH�UDGLRO\WLF�JHQHUDWLRQ�RI�SRWHQWLDOO\�FRUURVLYH�JDVHV�

LQ�VHDOHG�DQG�YHQWHG�V\VWHPV�
�� 3HUIRUPDQFH�RI�UHVHDUFK�WHVW�UHDFWRU�$61)�LQ�H[LVWLQJ�GU\�VWRUDJH�V\VWHPV�
�� (IIHFWV�RI�KLJK�WHPSHUDWXUH��L�H���JUHDWHU�WKDQ�����&��GU\LQJ�RQ�WKH�FKHPLVWU\�DQG�EHKDYLRU�RI�

R[\K\GUR[LGH�OD\HUV��

7DVN���LQFOXGHV�VL[�VXEWDVNV��)LJXUH���LOOXVWUDWHV�KRZ�6XEWDVNV����±����LQWHUIDFH�ZLWK�HDFK�RWKHU�LQ�RUGHU�
WR�ILOO�WKH�ILYH�GDWD�NQRZOHGJH�JDSV�OLVWHG�DERYH��
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)LJXUH����,OOXVWUDWLRQ�RI�WKH�WHFKQLFDO�TXHVWLRQV�WR�EH�DQVZHUHG��DQG�WKH�LQWHUIDFHV�EHWZHHQ�WKH�DFWLYLWLHV�RI�
7DVN����DGDSWHG�IURP�>�@���

7KH�ZRUN�LQFOXGHG�LQ�7DVN���KDV�EHHQ�RQJRLQJ�VLQFH�)<�������6XEWDVNV�����DQG�����DUH�SDUWO\�FRPSOHWHG��
6XEWDVNV����������������DQG�����DUH�H[SHFWHG�WR�EH�ILQLVKHG�E\�WKH�HQG�RI�)<�������'HWDLOV�RQ�WKH�7DVN���
DFWLYLWLHV�DUH�VXPPDUL]HG�LQ�WKH�IROORZLQJ�SDUDJUDSKV��$GGLWLRQDO�GHWDLOV�FDQ�EH�IRXQG�LQ�WKH�7HFKQLFDO�
7DVN�3ODQ�>�@��

6XEWDVN�����±�2[\K\GUR[LGH�OD\HU�EHKDYLRU�DQG�FKHPLVWU\�

7KH�ILUVW�VWHS�LQ�EXLOGLQJ�DQ�XQGHUVWDQGLQJ�RI�KRZ�$61)�ZLOO�SHUIRUP�RYHU�H[WHQGHG�VWRUDJH�SHULRGV�LV�WR�
XQGHUVWDQG�WKH�EHKDYLRU�RI�R[LGH�R[\K\GUR[LGH�ILOPV�FUHDWHG�GXULQJ�LQ�UHDFWRU�RSHUDWLRQV�DQG�RXW�RI�
UHDFWRU�VWRUDJH��ZLWK�D�IRFXV�RQ�KRZ�WHPSHUDWXUH�DIIHFWV�WKRVH�ILOPV��

6XEWDVN�����ZDV�FRPSOHWHG��,W�DQVZHUHG�VHYHUDO�TXHVWLRQV��VXFK�DV�ZKHWKHU�PHFKDQLVPV�H[LVW�WKDW�FRXOG�
DOWHU�WKH�DOXPLQXP�R[LGH�R[\K\GUR[LGH�OD\HUV�GXULQJ�H[WHQGHG�VWRUDJH��ZKHWKHU��DQG�XQGHU�ZKDW�
FRQGLWLRQV��WKHVH�OD\HUV�GHFRPSRVH��DQG�ZKHWKHU�WKLV�GHFRPSRVLWLRQ�SURFHVV�FRXOG�OHDG�WR�61)�VWRUDJH�
FDQLVWHU�LQWHJULW\�LVVXHV��:LWKLQ�WKH�VFRSH�RI�WKLV�VXEWDVN��R[LGH�OD\HU�WKLFNQHVVHV�DQG�JURZWK�UDWHV�ZHUH�
HYDOXDWHG�EDVHG�RQ�IXHO�KLVWRU\��%RWK�WKHUPDO�HIIHFWV�DQG�FRUURVLRQ�EHKDYLRU�LQ�GLIIHUHQW�R[LGH�OD\HUV�
ZHUH�FKDUDFWHUL]HG��%DVHG�RQ�WKHVH�H[SHULPHQWV��QR�K\GURJHQ�LV�H[SHFWHG�WR�EH�SURGXFHG��GXH�WR�
FRUURVLRQ�RI�WKH�R[\K\GUR[LGH�OD\HUV�XQGHU�WKH�UDQJH�RI�WHPSHUDWXUHV�XVHG�LQ�WHVWLQJ²WHPSHUDWXUHV�
UHSUHVHQWDWLYH�RI�WKRVH�DQWLFLSDWHG�LQ�GU\�VWRUDJH��7KH�UHVXOWV�REWDLQHG�YLD�WKH�ZRUN�LQ�6XEWDVN�����LQIRUP�
WKH�FXUUHQW�PRGHOLQJ�DFWLYLWLHV�UHJDUGLQJ�'2(�61)�GU\�VWRUDJH�V\VWHPV��6XEWDVN������DQG�GU\LQJ�
�6XEWDVN�������

�ĞǀĞůŽƉͬǀĂůŝĚĂƚĞ�ƐƵƌƌŽŐĂƚĞ�ŽǆŝĚĞƐ�ƚŽ�ŝŶǀĞƐƚŝŐĂƚĞ͘�
^ƵďƚĂƐŬ�ϭ͘ϲ�

tŚĂƚ�ŐĂƐĞƐ�ĂƌĞ�ĞǆƉĞĐƚĞĚ�ĨƌŽŵ�
ƚŚĞ�ƌĂĚŝŽůǇƚŝĐ�ďĞŚĂǀŝŽƌ�ŽĨ�

ŽǆŝĚĞƐ͍�
^ƵďƚĂƐŬ�ϭ͘Ϯ�

KǆŝĚĞ�ƚŚĞƌŵĂů�ďĞŚĂǀŝŽƌ͍�
^ƵďƚĂƐŬƐ�ϭ͘ϭ�ĂŶĚ�ϭ͘ϱ�

�Ž�ŽǆŝĚĞƐ�ĚĞͲǁĂƚĞƌ�ĚƵƌŝŶŐ�ƐƚŽƌĂŐĞ͍�
^ƵďƚĂƐŬƐ�ϭ͘ϰ�ĂŶĚ�ϭ͘ϲ�

&ŽůůŽǁŝŶŐ�ĚƌǇŝŶŐ͕�ŝƐ�ƚŚĞ�ƌĞƐƵůƚŝŶŐ�ŽǆŝĚĞ�ĐŽŵƉĂƚŝďůĞ�ǁŝƚŚ�ƚŚĞ�
ƐƚŽƌĂŐĞ�ƐǇƐƚĞŵ͍�
^ƵďƚĂƐŬ�ϭ͘ϯ

,Žǁ�ĚŽ�ŽǆŝĚĞƐ�ďĞŚĂǀĞ�ŝŶ�ĚƌǇ�ƐƚŽƌĂŐĞ͍�
^ƵďƚĂƐŬƐ�ϭ͘ϯ�ĂŶĚ�ϭ͘ϰ

hƐĞ�ŵŽĚĞůŝŶŐ�ĂŶĚ�ƐŝŵƵůĂƚŝŽŶ�ƚŽ�ĞǀĂůƵĂƚĞ�ƚŚĞ�ĐĂŶŝƐƚĞƌ�ƐǇƐƚĞŵ�ŝŶ�
ƚĞƌŵƐ�ŽĨ ĞǆƚĞŶĚĞĚ�;хϱϬ�ǇĞĂƌƐͿ�ĚƌǇ�ƐƚŽƌĂŐĞ͘

WƌĞůŝŵŝŶĂƌǇ�ƚĞĐŚŶŝĐĂů�ďĂƐŝƐ�ŝŶƉƵƚ�ĨŽƌ�ƚŚĞ�ĞǆƚĞŶĚĞĚ�ĚƌǇ�ƐƚŽƌĂŐĞ�
ƐǇƐƚĞŵ͘
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6XEWDVN�����±�2[LGH�OD\HU�UDGLRO\WLF�JDV�JHQHUDWLRQ�

:KLOH�WKH�UHVXOWV�RI�6XEWDVN�����SURYLGH�LQIRUPDWLRQ�UHJDUGLQJ�WKH�DPRXQW�RI�JDV�JHQHUDWHG�GXH�WR�
WKHUPDO�HIIHFWV�RQ��RU�FRUURVLRQ�RI��WKH�R[LGH�R[\K\GUR[LGH�OD\HU��WKH�DFWLYLWLHV�RI�6XEWDVN�����IRFXV�RQ�
UDGLRO\VLV�RI�WKH�R[LGH�R[\K\GUR[LGH�OD\HU�DQG�WKH�JDVHRXV�VRXUFHV�SUHVHQW�ZLWKLQ�D�VWRUDJH�FDQLVWHU��

7KLV�VXEWDVN�ZDV�WDLORUHG�WR�DQVZHU�TXHVWLRQV�RQ�WKH�W\SHV�RI�LPSRUWDQW�JDVHV��H�J���K\GURJHQ��R[\JHQ��
DQG�12[��WKDW�PD\�EH�SURGXFHG�LQVLGH�VHDOHG�DQG�YHQWHG�$61)�FDQLVWHUV��TXHVWLRQV�RQ�UDGLRO\WLF�JDV�
JHQHUDWLRQ�UDWHV��TXHVWLRQV�RQ�WKH�UDGLRO\WLF�GHJUDGDWLRQ�PHFKDQLVPV��DQG�WKH�TXHVWLRQ�RI�ZKHWKHU�LQ�
FDQLVWHU�FRQGLWLRQV�FDQ�EH�SUHGLFWHG�EDVHG�RQ�WKHVH�PHFKDQLVPV��)XQGDPHQWDOO\��WKLV�VXEWDVN�VXSSRUWV�WKH�
GHYHORSPHQW�RI�VWRUDJH�PRGHOV��6XEWDVN������E\�SURYLGLQJ�LQIRUPDWLRQ�RQ�PD[LPXP�JDV�JHQHUDWLRQ�UDWHV��

6XEWDVN�����±�6HDOHG�DQG�YHQWHG�V\VWHP�HSLVRGLF�EUHDWKLQJ�DQG�JDV�JHQHUDWLRQ�SUHGLFWLRQ�

6XEWDVN�����ZLOO�PRGHO�WKH�FRPELQHG�HIIHFWV�RI�HSLVRGLF�EUHDWKLQJ��LQ�WKH�YHQWHG�FDQLVWHUV�VWRUHG�ZLWKLQ�
,1/¶V�&33�����IDFLOLW\��DQG�UDGLRO\WLF�JDV�JHQHUDWLRQ�RQ�WKH�$61)�FODGGLQJ��R[LGH�OD\HUV��FDQLVWHU��DQG�
RWKHU�V\VWHP�FRPSRQHQWV��$GGLWLRQDO�DFWLYLWLHV�LQFOXGH�WKH�FRPSUHKHQVLYH�PRGHOLQJ�RI�VHDOHG�DQG�LQHUW�
FDQLVWHU�VWRUDJH�V\VWHPV��XVLQJ�WKH�'2(�6WDQGDUG�&DQLVWHU�DV�DQ�H[DPSOH��

'LIIXVLRQDO�DQG�FRQYHFWLYH�H[FKDQJHV�RI�UHDFWLYH�JDVHRXV�VSHFLHV�DQG�KHDW�LQVLGH�WKH�FDQLVWHU��ZLWK�
DPELHQW�DLU�LQGXFHG�E\�HSLVRGLF�EUHDWKLQJ�LQ�ERWK�WKH�YHQWHG�DQG�XQVHDOHG�VWRUDJH�V\VWHPV��ZLOO�VKLIW�WKH�
FKHPLFDO�HTXLOLEULXP�FRQGLWLRQV�DQG�DIIHFW�WKH�OHYHO�RI�UDGLRO\WLF�SURGXFWLRQ�RI�FRUURVLYH�JDVHV��7KH�
PRGHOLQJ�DFWLYLWLHV�ZLWKLQ�WKLV�VXEWDVN�DSSO\�LQVLJKWV�JDLQHG�IURP�6XEWDVNV�����DQG�����LQ�RUGHU�WR�
LGHQWLI\�WKH�SULPDU\�JDV�JHQHUDWLRQ�UHDFWLRQV�DQG�NLQHWLFV�LQ�ERWK�VHDOHG�DQG�YHQWHG�V\VWHPV��DQG�WR�
LPSOHPHQW�WKH�UHDFWLRQV�LQ�WKH�FDQLVWHU�VFDOH�PXOWLSK\VLFV�FRPSXWDWLRQDO�IOXLG�G\QDPLFV��&)'��PRGHOV�
IRU�SUHGLFWLQJ�WKH�ORQJ�WHUP�HYROXWLRQ�RI�FRQFHQWUDWLRQV�RI�FRUURVLYH�JDVHV�DQG�PRLVWXUH�FRQWHQWV�
LQVLGH�RXWVLGH�WKH�FDQLVWHUV��7KH�VLPXODWLRQ�UHVXOWV�DUH�FRQWLQXRXVO\�FRRUGLQDWHG�ZLWK�WKH�WHFKQLFDO�OHDGV�
DQG�UHVHDUFK�VWDII�RI�6XEWDVNV�����DQG������DQG�XVHG�WR�JXLGH�WKHLU�H[SHULPHQWDO�GHVLJQV��

6XEWDVN�����±�3HUIRUPDQFH�RI�$61)�LQ�GU\�VWRUDJH�

7R�SUHGLFW�WKH�ORQJ�WHUP�LQWHJULW\�RI�VWRUHG�$61)��EDVHOLQH�LQIRUPDWLRQ�DERXW�WKH�IXHO¶V�SDVVLYH�
R[LGH�R[\K\GUR[LGH�VXUIDFH�FKDUDFWHULVWLFV�DW�YDULRXV�VWDJHV�GXULQJ�LWV�OLIHF\FOH�LV�QHHGHG��

&RUUHVSRQGLQJ�DFWLYLWLHV�ZHUH�FRPSOHWHG�ZLWKLQ�WKH�VFRSH�RI�6XEWDVN������7KHVH�DFWLYLWLHV�LQFOXGHG�YLVXDO�
LQVSHFWLRQV�RI�$61)��ZLWK�D�SULRULW\�IRFXV�RQ�$GYDQFHG�7HVW�5HDFWRU��$75��$61)�VWRUHG�DW�,1/¶V�&33�
����IDFLOLW\��HYDOXDWLRQV�RI�$75�HQGER[HV�IURP�WKH�$75�FDQDO��DQG�HYDOXDWLRQV�RI�FRUURVLRQ�OD\HUV�IURP�
DFWXDO�$75�61)�LQ�GU\�VWRUDJH�LQ�WKH�&33�����IDFLOLW\��

$W�WKH�HQG�RI�UHDFWRU�VHUYLFH��WKH�HQG�ER[HV�DUH�UHPRYHG�IURP�HDFK�$75�HOHPHQW�EHIRUH�WUDQVIHUULQJ�WKH�
HOHPHQWV�RXW�RI�WKH�$75�FDQDO��7KHVH�HQG�ER[HV�SURYLGHG�RSSRUWXQLWLHV�WR�REWDLQ�OLPLWHG�$61)�VDPSOH�
PDWHULDO�SRVW�LUUDGLDWLRQ�DQG�EHIRUH�WKH�GU\�VWRUDJH�VWDJH�RI�WKH�IXHO¶V�OLIHF\FOH��,QVSHFWLRQ�RI�$61)�LQ�
GU\�VWRUDJH�HVWDEOLVKHG�D�EDVHOLQH�XQGHUVWDQGLQJ�RI�KRZ�$61)�SHUIRUPV�RYHU�LWV�VWRUDJH�OLIHWLPH��7KH�
SULPDU\�FULWHULD�LQ�VHOHFWLQJ�$75�HOHPHQWV�IRU�LQVSHFWLRQ�ZHUH�D�ORQJ�VWRUDJH�GXUDWLRQ�DQG�D�KLJK�EXUQXS�
IRU�IXHO�RI�WKH�VHOHFWHG�YLQWDJH��

7KH�XWLOL]HG�HYDOXDWLRQ�WHFKQLTXHV�ZHUH�FRRUGLQDWHG�ZLWK�6XEWDVN�����UHVHDUFK�DFWLYLWLHV�RI�651/�WR�
DOORZ�IRU�PRUH�FRQVLVWHQW�FRPSDULVRQV�EHWZHHQ�651/�DQG�,1/�VDPSOH�PDWHULDOV��3DUW�RI�WKH�UHDVRQ�IRU�
LQVSHFWLQJ�WKH�$75�$61)�DQG�HQG�ER[HV�ZDV�WR�DGGUHVV�FRQFHUQV�DERXW�H[SHFWHG�FRUURVLRQ�DQG�
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UDGLRO\WLF�SKHQRPHQD��DQG�WR�HQVXUH�WKDW�VWRUDJH�FRQGLWLRQV�GR�QRW�LQWURGXFHG�QHZ��XQH[SHFWHG�IXHO�
EHKDYLRUV��7KH�DQDO\]HG�VDPSOHV�LQGLFDWH�WKDW�WKHUH�LV�PLQLPDO�FKDQJH�LQ�WKH�R[LGH�DQG�DVVRFLDWHG�
K\GUDWLRQ�RI�WKH�VXUIDFH�RI�WKH�DOXPLQXP�$75�IXHO�HOHPHQWV�WKDW�FDQ�EH�DWWULEXWHG�WR�GU\�VWRUDJH��1RWH�
WKDW��ZLWKLQ�6XEWDVN������DQ�$75�IXHO�KDQGOLQJ�WRRO�IRU�KDQGOLQJ�LQGLYLGXDO�HOHPHQWV�ZDV�GHVLJQHG�DQG�
SURFXUHG��

6XEWDVN�����±�2[LGH�OD\HU�UHVSRQVH�WR�GU\LQJ�

:LWKLQ�WKH�VFRSH�RI�6XEWDVN������WKH�HIIHFWV�RI�GU\LQJ�RQ�WKH�GHYHORSPHQW�DQG�FRPSRVLWLRQ�RI�R[LGH�
OD\HUV�RQ�$61)�DUH�LQYHVWLJDWHG��7KH�XQGHUO\LQJ�JRDO�LV�WR�GHYHORS�DQ�XQGHUVWDQGLQJ�RI�KRZ�HIIHFWLYHO\�
GLIIHUHQW�GU\LQJ�SURFHGXUHV��H�J���WHPSHUDWXUH��YDFXXP��DQG�IRUFHG�KHOLXP��UHPRYH�WKH�FKHPLFDOO\�ERXQG�
ZDWHU�LQ�SDUWV�RI�WKH�R[LGH�OD\HUV��DV�ZHOO�DV�WKH�LPSDFW�RI�GU\LQJ�SURFHGXUHV�RQ�WKH�
IRUPDWLRQ�WUDQVIRUPDWLRQ�RI�WKRVH�OD\HUV��7KH�VHOHFWLRQ�RI�VSHFLILF�GU\LQJ�WHPSHUDWXUHV�DQG�W\SHV�RI�R[LGH�
OD\HUV�IRU�DQDO\VLV�LV�KHDYLO\�LQIRUPHG�E\�WKH�UHVXOWV�RI�6XEWDVN������)XUWKHUPRUH��6XEWDVN�����DFWLYLWLHV�
DUH�FRQGXFWHG�E\�,1/�LQ�FROODERUDWLRQ�ZLWK�LWV�SDUWQHUV�LQ�DFDGHPLD��8QLYHUVLW\�RI�6RXWK�&DUROLQD��DQG�
LQGXVWU\��+ROWHF���

6XEWDVN�����±�6XUURJDWH�VDPSOH�SUHSDUDWLRQ�DQG�YDOLGDWLRQ�

,QYHVWLJDWLRQV�LQWR�NQRZOHGJH�JDSV�DQG�WHFKQLFDO�GDWD�DUH�VXSSRUWHG�E\�WKH�HYDOXDWLRQ�RI�ODERUDWRU\�
JURZQ�R[LGH�R[\K\GUR[LGH�OD\HUV�RQ�VXUURJDWH�PDWHULDO��6XEWDVN�����LV�OHG�E\�651/�DQG�LV�GHVLJQHG�WR�
YDOLGDWH�WKH�DFFXUDWH�UHSUHVHQWDWLRQ�RI�$61)�R[LGH�R[\K\GUR[LGH�OD\HU�FRPSRVLWLRQ��H�J���JLEEVLWH��
ED\HULWH��DQG�ERHKPLWH��E\�VXUURJDWH�PDWHULDOV��7KH�DFWLYLWLHV�RI�WKLV�VXEWDVN�LQFOXGH�FKDUDFWHUL]DWLRQ�RI�
WKH�R[LGH�R[\K\GUR[LGH�OD\HUV�RQ�DFWXDO�6DYDQQD�5LYHU�6LWH�61)�PDWHULDOV��DV�ZHOO�DV�SUHSDUDWLRQ�DQG�
FKDUDFWHUL]DWLRQ�RI�UHSUHVHQWDWLYH�VXUURJDWH�PDWHULDOV�IRU�XVH�LQ�RWKHU�DFWLYLWLHV��

������ 7DVN���±�$61)�YDOLGDWLRQ�YHULILFDWLRQ�

7KH�LQWHQW�RI�7DVN���LV�WR�PRYH�WKH�$61)�ZRUN�RI�7DVN���IURP�WKH�ODERUDWRU\�VFDOH�WR�D�
YHULILFDWLRQ�YDOLGDWLRQ�VWDJH��7KH�IRFXV�RI�WKLV�ZRUN�LV�RQ�WKH�GHYHORSPHQW�DQG�XWLOL]DWLRQ�RI�DQ�
LQVWUXPHQWHG�OLG��DORQJ�ZLWK�DVVRFLDWHG�LQVWUXPHQWDWLRQ�WR�PRQLWRU�WKH�LQWHUQDO�FRQGLWLRQV�RI�61)�
FDQLVWHUV�FXUUHQWO\�XVHG�WR�VWRUH�'2(�61)�DW�,1/¶V�&33�����IDFLOLW\��'DWD�FROOHFWHG�ZLWKLQ�WKH�VFRSH�RI�
7DVN���ZLOO�KHOS�TXDQWLI\�DQG�UHGXFH�WKH�WHFKQLFDO�ULVNV�DQG�XQFHUWDLQWLHV�DVVRFLDWHG�ZLWK�'2(�61)�
SDFNDJLQJ�HYDOXDWLRQ��7DVN�����

�������� 7DVN���±�$FWLYLWLHV�

7KH�7'�IRU�WKH�61)�FDQLVWHU�LQWHUQDO�FRQGLWLRQ�PRQLWRULQJ�RI�7DVN���LQFOXGHV�DFWLYLWLHV�VXFK�DV�
GHWHUPLQLQJ�WKH�SKHQRPHQD�WR�EH�PRQLWRUHG��GRZQ�VHOHFWLQJ�WKH�DSSURSULDWH�PRQLWRULQJ�DQG�GDWD�
FROOHFWLRQ�WHFKQRORJLHV��DQG�ZRUNLQJ�WKURXJK�WKH�ORJLVWLFDO��RSHUDWLRQDO��DQG�UHJXODWRU\�FRQFHUQV�UHODWLQJ�
WR�WKH�GHSOR\PHQW�RI�WKH�GHYHORSHG�FDQLVWHU�OLGV��$V�SDUW�RI�WKH�WUDQVLWLRQ�IURP�WKH�$61)�ODERUDWRU\�
VWXGLHV�RI�7DVN���WR�ODUJHU�GHPRQVWUDWLRQV�SURJUHVVHV��UHVHDUFK�VWDII�DQG�WHFKQLFDO�OHDGV�ZLOO�FORVHO\�
FRRUGLQDWH�WR�HQVXUH�WKDW�WKH�ODWHVW�GDWD�DQG�SK\VLFDO�EHKDYLRU�RI�$61)�LV�XQGHUVWRRG�DQG�DSSURSULDWHO\�
LQFRUSRUDWHG�LQWR�SODQQLQJ�DFWLYLWLHV��7DVN���LQFOXGHV�WZR�VXEWDVNV�GHVFULEHG�LQ�WKH�IROORZLQJ�SDUDJUDSKV��
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6XEWDVN�����±�'HYHORSPHQW�RI�D�'2(�6WDQGDUG�&DQLVWHU�OLG�

6XEWDVN�����LV�OHG�E\�651/��:LWKLQ�WKH�VFRSH�RI�WKLV�VXEWDVN��DQ�LQVWUXPHQWHG�OLG�IRU�WKH�'2(�6WDQGDUG�
&DQLVWHU�ZDV�GHYHORSHG�WR�FROOHFW�GDWD�RQ�WKH�LQWHUQDO�FRQGLWLRQV�RI�WKH�FDQLVWHU�GXULQJ�H[WHQGHG�GU\�
VWRUDJH�RI�'2(�61)��7KH�'2(�6WDQGDUG�&DQLVWHU�LV�D�OHDN�WLJKW��L�H���QRW�YHQWHG��V\VWHP�XVDEOH�IRU�
FRQWLQXHG�GU\�VWRUDJH�RI�WKH�YDULRXV�'2(�61)�W\SHV��LQFOXGLQJ�WKH�$61)�FXUUHQWO\�VWRUHG�DW�,1/¶V�&33�
����IDFLOLW\��6XEWDVN�����IXUWKHU�LQFOXGHV�WKH�VHOHFWLRQ�RI�SDUDPHWHUV�WR�EH�PRQLWRUHG�ZLWKLQ�WKH�'2(�
6WDQGDUG�&DQLVWHU��EDVHG�RQ�WKH�UHVXOWV�RI�WKH�H[SHULPHQWDO�ZRUN�LQ�7DVN����7KH�GDWD�FROOHFWHG�XVLQJ�WKH�
GHYHORSHG�FDQLVWHU�OLG�DUH�H[SHFWHG�WR�KHOS�YHULI\�WKH�H[SHULPHQWDO�DQG�SUHGLFWLYH�PRGHOLQJ�ZRUN�
FRQGXFWHG�ZLWKLQ�WKH�VFRSH�RI�7DVN����

([SHULPHQWDO�ZRUN�RQ�DOXPLQXP�VDPSOH�PDWHULDO��FRPSOHPHQWDU\�WR�WKH�DFWLYLWLHV�RI�7DVN����LV�SODQQHG�
WR�EH�FRQGXFWHG�GXULQJ�WKH�SURWRW\SH�GHYHORSPHQW�SURFHVV�RI�WKLV�VXEWDVN�LQ�RUGHU�WR�HQVXUH�IXOO�OLG�
IXQFWLRQDOLW\��7KLV�LQFOXGHV�XVLQJ�WKH�GHYHORSHG�LQVWUXPHQWDWLRQ�WR�PHDVXUH�K\GURJHQ�UHOHDVH�UDWHV��L�H���
*�YDOXHV��IRU�XQLUUDGLDWHG�DQG�LUUDGLDWHG�DOXPLQXP�FRXSRQV��

6XEWDVN�����±�'HYHORSPHQW�RI�D�&33�����FDQLVWHU�OLG�

:LWKLQ�WKH�VFRSH�RI�6XEWDVN������DQ�LQVWUXPHQWHG�OLG�IRU�FDQLVWHUV�LQ�,1/¶V�&33�����IDFLOLW\�LV�XQGHU�
GHYHORSPHQW��$�YDULHW\�RI�'2(�61)�W\SHV��LQFOXGLQJ�$61)��KDYH�EHHQ�VWRUHG�LQ�WKHVH�YHQWHG��L�H���QRQ�
OHDN�WLJKW��FDQLVWHUV�IRU�\HDUV²LQ�VRPH�FDVHV��HYHQ�GHFDGHV��7KH�FDQLVWHUV�DUH�ORFDWHG�ZLWKLQ�&33����¶V�
IXHO�VWRUDJH�DUHD��D�KLJKO\�UDGLRDFWLYH�HQYLURQPHQW�HQFORVHG�E\�WKLFN�FRQFUHWH�ZDOOV��

7KH�WHFKQLFDO�FKDOOHQJHV�SRVHG�E\�WKH�DFWLYLWLHV�RI�6XEWDVN�����LQYROYH�VHOHFWLQJ�WKH�DSSURSULDWH�VDPSOLQJ�
SDUDPHWHUV�DQG�WKH�GHYHORSPHQW�RI�D�UHOLDEOH�VDPSOLQJ�V\VWHP�WR�VXSSRUW�GHWHUPLQLQJ�WKH�FRQGLWLRQ�RI�
61)�VWRUHG�ZLWKLQ�WKH�&33�����FDQLVWHUV�DQG�YHULI\LQJ�WKH�H[SHULPHQWDO�DQG�SUHGLFWLYH�PRGHOLQJ�ZRUN�
FRQGXFWHG�LQ�7DVN����'LIIHUHQW�FDQLVWHU�OLG�LQVWUXPHQWDWLRQ�V\VWHPV�DUH�XQGHU�HYDOXDWLRQ��&XUUHQWO\��WZR�
IHDVLELOLW\�VWXGLHV�DUH�EHLQJ�FRQGXFWHG�E\�LQGXVWU\�SDUWQHUV��L�H���:HVWLQJKRXVH��DQG�SDUWQHUV�LQ�DFDGHPLD�
�,GDKR�6WDWH�8QLYHUVLW\��,68��WKDW�LQFOXGH�WHVWLQJ�RI�WKH�GLIIHUHQW�V\VWHPV�LQ�VLPXODWHG�FRQGLWLRQV��
LQFOXGLQJ�UDGLRDFWLYH�HQYLURQPHQWV��)XUWKHU��HYDOXDWLRQV�RI�DYDLODEOH�ZLUHOHVV�GDWD�WUDQVIHU�WHFKQRORJLHV�
DUH�QHHGHG��WR�HQVXUH�UHOLDEOH�WUDQVIHU�RI�VDPSOLQJ�GDWD�IURP�ZLWKLQ�WKH�IXHO�VWRUDJH�DUHD�WR�WKH�RXWVLGH��

)XUWKHUPRUH��WKH�DFWLYLWLHV�ZLWKLQ�6XEWDVN�����LQFOXGH�WHFKQLFDO�VXSSRUW�SURYLGHG�E\�)OXRU�,GDKR�WR�,1/��
)OXRU�,GDKR�LV�WKH�%DWWHOOH�(QHUJ\�$OOLDQFH¶V�FRQWUDFWRU�FXUUHQWO\�RSHUDWLQJ�,1/¶V�&33�����IDFLOLW\�

������ 7DVN���±�'LVSRVLWLRQ�RI�VRGLXP�ERQGHG�61)�±�7HFKQLFDO�ULVNV�DQG�XQFHUWDLQWLHV�

'2(�KLJK�OHYHO�ZDVWH�DQG�61)�UHSRVLWRU\�UHTXLUHPHQWV�VSHFLILFDOO\�H[FOXGH�KD]DUGRXV�PDWHULDOV�DV�
LGHQWLILHG�LQ�WKH�5HVRXUFH�&RQVHUYDWLRQ�DQG�5HFRYHU\�$FW��([SHULPHQWDO�%UHHGHU�5HDFWRU��(%5��,,�RU�
(QULFR�)HUPL�3RZHU�3ODQW�8QLW����)(50,��61)�XWLOL]HG�VRGLXP�WR�ERQG�IXHO�SLQV�WR�WKH�FODGGLQJ��
%HFDXVH�WKLV�VRGLXP�KDV�WKH�SRWHQWLDO�WR�UHDFW�YLROHQWO\�ZLWK�ZDWHU��LW�PXVW�EH�UHPRYHG�RU�SDVVLYDWHG�SULRU�
WR�UHSRVLWRU\�GLVSRVDO��

'2(�DFWLYLWLHV�QHFHVVDU\�IRU�PHHWLQJ�WKH�,GDKR�6HWWOHPHQW�$JUHHPHQW¶V������GHDGOLQH�>��@�LQFOXGH�
LGHQWLILFDWLRQ�DQG�HYDOXDWLRQ�RI�SRWHQWLDO�VRGLXP�ERQGHG�61)�WUHDWPHQW�WHFKQRORJLHV��IROORZHG�E\�
WHFKQRORJ\�GRZQ�VHOHFWLRQ�RI�D�SUHIHUUHG�RSWLRQ��FRPSOHWLRQ�RI�1DWLRQDO�(QYLURQPHQWDO�3ROLF\�$FW�
�1(3$��DQG�5HFRUG�RI�'HFLVLRQ�UHTXLUHPHQWV��DQG�UHWULHYDO�DQG�WUHDWPHQW�RI����PHWULF�WRQ�RI�KHDY\�
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PHWDO�)(50,�61)�RYHU�WKH�QH[W����\HDUV��%DVHG�RQ�WKH�GLVSRVLWLRQ�WLPHOLQH�DQG�WKH�ORQJ�OHDG�WLPH�IRU�
WKH�UHTXLUHG�'2(�(0�DFWLYLWLHV��LV�FULWLFDO�WR�H[HFXWH�WKHVH�VWXGLHV�LQ�D�WLPHO\�PDQQHU��

�������� 7DVN���±�$FWLYLWLHV�

7KH�'2(�2IILFH�RI�1XFOHDU�(QHUJ\��'2(�1(��KDV�EHHQ�SURFHVVLQJ�(%5�,,�IXHO�DW�,1/�XVLQJ�
HOHFWURPHWDOOXUJLFDO�WHFKQRORJ\�VLQFH�WKH�HDUO\�����V��DQG�DLPV�IRU�FRPSOHWLQJ�SURFHVVLQJ�RI�ERWK�GULYHU�
DQG�EODQNHW�PDWHULDOV�LQ�������7KLV�LV�D�YHU\�FRVWO\�DQG�WLPH�FRQVXPLQJ�SURFHVV��(%5�,,�GULYHU�IXHO�LV�
FKDOOHQJLQJ�WR�WUHDW��VLQFH�VRGLXP�GLIIXVHG�LQWR�WKH�PHWDO�IXHO�FRUH�GXULQJ�IXHO�LUUDGLDWLRQ��+RZHYHU��(%5�
,,�DQG�)(50,�EODQNHW�PDWHULDOV�H[SHULHQFH�PXFK�OHVV�LUUDGLDWLRQ��DQG�VRGLXP�GRHV�QRW�PLJUDWH�LQWR�WKH�
KHDY\�PHWDO�FRUH�WR�QHDUO\�WKH�VDPH�H[WHQW�DV�LQ�WKH�GULYHU�IXHO��7KLV�GLIIHUHQFH�LQ�61)�FKDUDFWHULVWLFV�
PDNHV�(%5�,,�DQG�)(50,�EODQNHW�PDWHULDOV�DPHQDEOH�WR�KHDW�WUHDWPHQW�DOWHUQDWLYHV�VXFK�DV�PHOW�GUDLQ�
HYDSRUDWH��0('(���$QRWKHU�DOWHUQDWLYH�WUHDWPHQW�RSWLRQ�WR�EH�HYDOXDWHG�IRU�VRGLXP�ERQGHG�61)�LV�
VHOHFWLYH�JDV�H[WUDFWLRQ��6*(���

%DVHG�RQ�WKHVH�HYDOXDWLRQV��DOWHUQDWLYH�WUHDWPHQW�RSWLRQV�IRU�)(50,�EODQNHW�PDWHULDOV�ZLOO�EH�
UHFRPPHQGHG��$GGLWLRQDO�VRGLXP�ERQGHG�61)�RU�EODQNHW�PDWHULDO�WUHDWPHQW�5	'�ZRUN�ZLOO�EH�
FRQGXFWHG�DV�QHHGV�DUH�LGHQWLILHG�DQG�DGGLWLRQDO�IXQGLQJ�EHFRPHV�DYDLODEOH��7DVN���LQFOXGHV�WZR�VXEWDVNV�
GHVFULEHG�LQ�WKH�IROORZLQJ�SDUDJUDSKV��

6XEWDVN�����±�(YDOXDWLRQ�RI�0('(�DV�D�WUHDWPHQW�DOWHUQDWLYH�IRU�VRGLXP�ERQGHG�61)�

:LWKLQ�WKH�VFRSH�RI�6XEWDVN������UHYLHZ�DQG�DQDO\VHV�RI�UHVXOWV�IURP�SUHOLPLQDU\�VWXGLHV�RQ�'2(�(0�
IXQGHG�)(50,�DQG�'2(�1(�IXQGHG�(%5�,,�0('(�VWXGLHV�ZHUH�SHUIRUPHG��DQG�QHZ�)(50,�0('(�
5	'�ZRUN�ZDV�LQLWLDWHG��7KLV�LQFOXGHV�VWDJLQJ�VHYHUDO�XQLUUDGLDWHG�)(50,�EODQNHW�HOHPHQWV�DQG�D�VLQJOH�
EODQNHW�DVVHPEO\�DQG�VXEMHFWLQJ�WKHP�WR�0('(�SURFHVVLQJ��)LJXUH���GHSLFWV�WKH�)(50,�0('(�
WUHDWPHQW�GHYHORSPHQW�SURFHVV�XVLQJ�D�KLJK�OHYHO�VLPSOLILHG�IORZ�FKDUW��

)LJXUH����6LPSOH�IORZ�FKDUW�RI�0('(�WHVWLQJ�>��@��

7KH�0('(�UHVHDUFK�SODQ�VWDUWV�ZLWK�H[WUDFWLQJ�VRGLXP�DW�WKH�LQGLYLGXDO�HOHPHQW�VFDOH��H[SDQGV�WR�
EXQGOHV��QLQH�HOHPHQWV���DQG�XOWLPDWHO\��WR�D�IXOO�DVVHPEO\�����HOHPHQWV���DQDO\]LQJ�OHVVRQV�OHDUQHG�IURP�
HDFK�VWHS�EHIRUH�SURFHHGLQJ�WR�WKH�QH[W�VWHS��

3ULRU�WR�0('(�KHDW�WUHDWPHQW��FXW�SRLQWV�DORQJ�WKH�EODQNHW�HOHPHQWV�KDG�WR�EH�LGHQWLILHG��&XWWLQJ�WKH�
HOHPHQWV�DOORZV�OLTXLG�DQG�JDVHRXV�VRGLXP�WR�HVFDSH�WKH�HOHPHQWV�GXULQJ�KHDWLQJ��7R�LGHQWLI\�WKHVH�FXW�
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SRLQWV��RULJLQDO��QRQ�LUUDGLDWHG�)(50,�EODQNHW�DVVHPEOLHV�SURYLGHG�E\�WKH�+HQU\�)RUG�0XVHXP�ZHUH�
DQDO\]HG�XVLQJ�UDGLRJUDSK\��$�IRXUWK�WHVW�RI�WKH�0('(�SURFHVV��LGHQWLFDO�WR�WKH�VLQJOH�HOHPHQW�WHVW��LV�
SODQQHG�WR�HYDOXDWH�D�WUHDWPHQW�DIWHU�FXWWLQJ�RSHQ�RQO\�RQH�HQG�RI�WKH�HOHPHQW�IRU�YHQWLQJ��

6XEWDVN�����KDV�VHHQ�VLJQLILFDQW�SURJUHVV��DQG�WKH�DFWLYLWLHV�DUH�H[SHFWHG�WR�EH�FRPSOHWHG�E\�WKH�HQG�RI�
)<�������)RU�H[DPSOH��WKH�HTXLSPHQW�QHHGHG�IRU�0('(�HYDOXDWLRQ�ZDV�GHYHORSHG�DQG�SURFXUHG��7KLV�
LQFOXGHV�D�IXUQDFH�WR�KHDW�WKH�)(50,�EODQNHW�PDWHULDOV��D�UHWRUW�IRU�FRQGHQVDWLRQ�RI�WKH�YDSRUL]HG�VRGLXP�
UHOHDVHG�IURP�WKH�IXHO��D�SURJUDPPDEOH�ORJLF�FRQWUROOHU�IRU�WKH�IXUQDFH��DQG�KDQGOLQJ�WRROV��7KH�IXUQDFH�
DQG�UHWRUW�ZHUH�LQVWDOOHG�LQ�WKH�S\UR�FKHPLVWU\�JORYHER[�DW�,1/¶V�)XHOV�DQG�$SSOLHG�6FLHQFH�%XLOGLQJ�
�)$6%���0RFNXS�)(50,�EODQNHW�DVVHPEOLHV�DQG�HOHPHQWV�ZHUH�DOVR�GHVLJQHG��

,Q�WKH�0('(�GHPRQVWUDWLRQ�SURFHVV��WKH�IXUQDFH�KHDWHUV�ZLOO�EH�GH�HQHUJL]HG�DIWHU�HDFK�URXQG�RI�VRGLXP�
H[WUDFWLRQ��DQG�WKH�V\VWHP�SUHVVXUH�ZLOO�EH�HTXDOL]HG��7KH�0('(�DSSDUDWXV�ZLOO�WKHQ�EH�SRVLWLRQHG�
KRUL]RQWDOO\�IRU�GLVDVVHPEO\�DQG�XQORDGLQJ��6HSDUDWLRQ�RI�HOHPHQW�VOXJV�IURP�LWV�FODGGLQJ�ZLOO�EH�
DVVHVVHG��DQG�VDPSOHV�RI�WKH�VHSDUDWHG�HOHPHQW��FODGGLQJ��DQG�ERQG�VRGLXP�ZLOO�EH�WDNHQ�IRU�HOHPHQWDO�
DQG�LVRWRSLF�DQDO\VHV�DW�,1/¶V�$QDO\WLFDO�/DERUDWRU\��7KH�0('(�WHVW�DSSDUDWXV�ZLOO�WKHQ�EH�UHORDGHG�IRU�
VXEVHTXHQW�RSHUDWLRQV��5HVXOWV�IURP�HDFK�DQDO\VLV�ZLOO�EH�DSSOLHG�DV�OHVVRQV�OHDUQHG�WR�WKH�VXEVHTXHQW�
WHVW��

7ZR�DGGLWLRQDO�REMHFWLYHV�RI�WKH�0('(�WUHDWPHQW�HYDOXDWLRQV�DUH�����YHULILFDWLRQ�RI�WKH�³PHOW�DQG�GUDLQ´�
SRUWLRQ�RI�WKH�0('(�SURFHVV��DQG�����UHPRYLQJ�VRGLXP�IURP�VFUDSV�SURGXFHG�LQ�WKH�)$6%�JORYHER[�
GXULQJ�WKH�FXWWLQJ�RSHUDWLRQV��)LJXUH�����9HULILFDWLRQ�RI�³PHOW�DQG�GUDLQ´�FDQ�EH�SHUIRUPHG�DV�SDUW�RI�WKH�
ILUVW�VLQJOH�HOHPHQW�WHVW��DQG�LQFOXGHV�0('(�WHVW�UXQV�XVLQJ�GLIIHUHQW�WHPSHUDWXUH�KROGLQJ�WLPHV��DV�ZHOO�
DV�KHDWLQJ�XQGHU�DWPRVSKHULF�SUHVVXUH�RU�XQGHU�YDFXXP��

7R�WHVW�WKH�VRGLXP�UHPRYDO�IURP�FRQWDPLQDWHG�VFUDSV�JHQHUDWHG�GXULQJ�)(50,�EODQNHW�HOHPHQW�FXWWLQJ��
WKHVH�VFUDSV�ZLOO�EH�ORDGHG�LQWR�WKH�0('(�EDVNHW�WKDW�ZLOO��LQ�WXUQ��EH�ORDGHG�LQWR�WKH�UHWRUW��
6XEVHTXHQWO\��WKH�IXUQDFH�ZLOO�EH�WHVWHG�LQ�UHJDUG�WR�H[WUDFWLQJ�WKH�HOHPHQWDO�VRGLXP�IURP�WKH�VFUDSV��

6XEWDVN�����±�(YDOXDWLRQ�RI�6*(�DV�D�WUHDWPHQW�DOWHUQDWLYH�IRU�VRGLXP�ERQGHG�61)�

$V�SDUW�RI�WKH�DFWLYLWLHV�RI�6XEWDVN������5	'�ZRUN�LV�VFKHGXOHG�IRU�HYDOXDWLQJ�6*(�DV�DQ�DOWHUQDWLYH�
WUHDWPHQW�RSWLRQ�IRU�VRGLXP�ERQGHG�61)��*HQHUDO�$WRPLFV��*$��ZLOO�OHDG�WKHVH�HIIRUWV��*$�KDV�
GHYHORSHG�SURSULHWDU\�WHFKQLTXHV�IRU�WKH�FKHPLFDO�VHSDUDWLRQ�RI�PDWHULDOV�WKDW�KDYH�WKH�SRWHQWLDO�IRU�EHLQJ�
DSSOLHG�LQ�WKH�ILHOG�RI�QXFOHDU�ZDVWH�WUHDWPHQW��DQG�ZDV�SUHYLRXVO\�DZDUGHG�D�SDWHQW�IRU�UHODWHG�6*(�
WHFKQRORJ\��8�6������������%���IRU�0R����UHFRYHU\��*$¶V�VSHFLILF�IRFXV�LQ�6*(�7'�LQFOXGHV�
FRQVXOWDWLRQV�RQ�DQG�GHVLJQ��FRQVWUXFWLRQ��DQG�WHVWLQJ�RI�UHTXLUHG�SUHOLPLQDU\�HTXLSPHQW�IRU�(%5�,,�IXHO�
VHSDUDWLRQ��DPRQJ�RWKHU�DFWLYLWLHV��

������ 7DVN���±�5HGXFLQJ�61)�PDQDJHPHQW�WHFKQLFDO�ULVNV�DQG�XQFHUWDLQWLHV�

7KH�UHVHDUFK�ZRUN�LQ�7DVN���ZLOO�VXSSRUW�'2(�(0¶V�PLVVLRQ�E\�GHYHORSLQJ�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�
GLYHUVLW\�DQG�XQLTXH�FKDUDFWHULVWLFV�RI�WKH�YDULRXV�W\SHV�RI�'2(�61)��7KH�JRDO�LV�WR�GHYHORS�VSHFLILF�
UHVHDUFK�WKDW�DGGUHVVHV�D�QXPEHU�RI�FURVV�FXWWLQJ�FRQVLGHUDWLRQV�LQ�RUGHU�WR�HQVXUH�VDIH��ORQJ�WHUP�
PDQDJHPHQW�RI�WKH�EURDG�UDQJH�RI�61)�W\SHV��
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�������� 7DVN���±�$FWLYLWLHV�

7KH�DFWLYLWLHV�LQ�7DVN���ZLOO�DGGUHVV�XQLTXH�QHHGV�E\�SURYLGLQJ�WHFKQLFDO�VWXGLHV��HYDOXDWLRQV��DQG�RSWLRQ�
DQDO\VHV��DV�LGHQWLILHG�DQG�SULRULWL]HG�E\�'2(�(0�VWUDWHJLF�SODQQLQJ�LQLWLDWLYHV�DQG�WKH�6SHQW�1XFOHDU�
)XHO�:RUNLQJ�*URXS��61):*���6RPH�RI�WKH�LGHQWLILHG�WHFKQLFDO�ULVNV�LQYROYH�FRPSO\LQJ�ZLWK�FULWLFDOLW\�
VDIHW\�UHTXLUHPHQWV�IRU�KLJKO\�HQULFKHG�IXHOV��DJH�UHODWHG�61)�GHJUDGDWLRQ��DQG�GHVLJQ�LVVXHV�DVVRFLDWHG�
ZLWK�SDFNDJLQJ�'2(�61)�IRU�VWRUDJH��WUDQVSRUWDWLRQ��DQG�HYHQWXDO�GLVSRVDO��)XUWKHU��WKH�DFWLYLWLHV�LQFOXGH�
SURYLGLQJ�GDWD�DQG�DQDO\VHV�IRU�61)�SURFHVVLQJ�7'��DQG�IRU�IHDVLELOLW\�VWXGLHV�DQG�HYDOXDWLRQV�VXFK�DV�
WKRVH�SHUIRUPHG�E\�WKH�'2(�61):*��WKH�,GDKR�,QWHJUDWHG�3URGXFW�7HDP��DQG�RWKHU�'2(�DQG�
JRYHUQPHQWDO�RYHUVLJKW�JURXSV��6SHFLILFDOO\��WKH�FHQWUDO�JRDOV�RI�7DVN���DUH�WR�VXSSRUW�5	'�HIIRUWV�IRU�
DFKLHYLQJ�D�'2(�61)�FRQILJXUDWLRQ�WKDW�HQDEOHV�VDIH�WUDQVSRUWDWLRQ�DQG�GLVSRVDO�DIWHU�ORQJ�WHUP�GU\�
VWRUDJH��L�H���D�URDG�UHDG\�FRQGLWLRQ���)XUWKHUPRUH��7DVN���ZLOO�SURYLGH�GDWD�DQG�WHFKQLFDO�VXSSRUW�WR�WKH�
'2(�6WDQGDUG�&DQLVWHU�3DFNDJLQJ�'HPRQVWUDWLRQ�3URMHFW��7DVN����DQG�WR�WKH�61):*�RQ�UHODWHG�VWUDWHJLF�
LQLWLDWLYHV��

������ 7DVN���±�3URMHFW�FRQWUROV�DQG�LQWHJUDWLRQ�

7R�PHHW�'2(�(0�PLVVLRQ�QHHGV�ZLWKLQ�WKH�VFRSH�RI�WKH�(QYLURQPHQWDO�0DQDJHPHQW�61)�7'�3URMHFW��
RYHUVLJKW�LV�QHFHVVDU\�IRU�VWHHULQJ�DQ\�FROODERUDWLYH�HIIRUWV�WRZDUG�WKH�GHVLUHG�RXWFRPHV��

�������� 7DVN���±�$FWLYLWLHV�

7DVN���LQFOXGHV�PDQDJHPHQW��FRQWURO��FRRUGLQDWLRQ��DQG�LQWHJUDWLRQ�DFWLYLWLHV�IRU�WKLV�SURMHFW��ZLWK�WKH�
XQGHUVWDQGLQJ�WKDW�GDWD�DQG�LQIRUPDWLRQ�REWDLQHG�RYHU�WKH�FRXUVH�RI�WKHVH�DFWLYLWLHV�PD\�EH�XVHG�LQ�IXWXUH�
'2(�5	'�DFWLYLWLHV��7KH�SURMHFW�FRQWURO�DQG�LQWHJUDWLRQ�DFWLYLWLHV�ZLOO�HQVXUH�VXFFHVVIXO�LPSOHPHQWDWLRQ�
RI�WKH�(QYLURQPHQWDO�0DQDJHPHQW�61)�7'�3URMHFW��7KH�JRDO�RI�WKLV�WDVN�LV�WR�IRVWHU�FRPPXQLFDWLRQ�
DPRQJ�WKH�WHFKQLFDO�OHDGV�E\�KROGLQJ�UHJXODU�PHHWLQJV�WR�DOLJQ�WKH�YDULRXV�UHVHDUFK�DFWLYLWLHV�FRQGXFWHG�
ZLWKLQ�WKH�VFRSH�RI�WKH�LQGLYLGXDO�WDVNV�DQG�VXEWDVNV��WUDFN�GHOLYHUDEOH�GHYHORSPHQWV��FRQWURO�SURMHFW�
FRVWV��LGHQWLI\�WHFKQLFDO�DQG�ILQDQFLDO�ULVNV��DQG�FRRUGLQDWH�DGGLWLRQDO�IXQGLQJ��$GGLWLRQDO�DFWLYLWLHV�ZLWKLQ�
WKLV�WDVN�LQFOXGH�UHSRUWLQJ�WKH�SURMHFW�SURJUHVV�WR�'2(�(0��GHYHORSLQJ�SURMHFW�FRQWURO�PDQDJHPHQW�
UHODWHG�GRFXPHQWV�VXFK�DV�WKLV�3(3��DQG�SUHVHQWLQJ�UHVXOWV�ILQGLQJV�WR�WKH�VFLHQWLILF�FRPPXQLW\��

������ 7DVN���±�(YDOXDWH�61)�SDFNDJLQJ�

7DVN���VXSSRUWV�'2(�(0¶V�PLVVLRQ�WR�HYROYH�URDG�UHDG\�61)�GU\�VWRUDJH��,W�LQFOXGHV�'2(�61)�
SDFNDJLQJ�7'��

�������� 7DVN���±�$FWLYLWLHV�

7DVN���LQFOXGHV�'2(�6WDQGDUG�&DQLVWHU�SDFNDJLQJ�GHPRQVWUDWLRQ�DFWLYLWLHV��7KH�'2(�6WDQGDUG�&DQLVWHU�
>�@�LV�D�VWDQGDUGL]HG�FDQLVWHU�V\VWHP�GHYHORSHG�WR�VWRUH�YDULRXV�W\SHV�RI�'2(�61)��7KH�SDFNDJLQJ�
GHPRQVWUDWLRQ�DLPV�WR�VXFFHVVIXOO\�WUDQVIHU�'2(�61)�VWRUHG�LQ�&33�����FDQLVWHUV�LQWR�RQH�RU�PRUH�'2(�
6WDQGDUG�&DQLVWHU��6XEVHTXHQWO\��WKH�FDQLVWHU�V��ZLOO�EH�ORDGHG�LQWR�WKH�GU\�VWRUDJH�RYHUSDFN�V���

$Q�LPSRUWDQW�)<������7DVN���7'�VWHS�LV�WKH�FRPSOHWLRQ�RI�D�'2(�6WDQGDUG�&DQLVWHU�UHPRWH�FORVXUH�
V\VWHP�GHVLJQ��LQFOXGLQJ�SURFXUHPHQW�RI�WKH�UHTXLUHG�HTXLSPHQW��7KH�FXUUHQW�GHVLJQ�VWDWH�RI�WKH�ZHOGLQJ�
WHFKQRORJ\�LV�DQ�RUELWDO�WRRO�SODWIRUP�ZLWK�D�URWDWLQJ��PRGXODU�KHDG�WKDW�FDUULHV�D�ZHOGLQJ�WRRO��HGG\�
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FXUUHQW�DQG�XOWUDVRQLF�QRQ�GHVWUXFWLYH�H[DPLQDWLRQ�HTXLSPHQW��WRROV�IRU�ZHOG�UHSDLU��DQG�KDPPHU�SHHQLQJ�
HTXLSPHQW�IRU�ZHOG�VWUHVV�UHOLHI��%HVLGHV�GHVLJQ�DQG�HTXLSPHQW�SURFXUHPHQW��TXDOLILFDWLRQ�WHVWLQJ�RI�WKH�
FORVXUH�V\VWHP�DQG�VDIHW\�DQDO\VHV�RI�WKH�UHTXLUHG�61)�SDFNDJLQJ�SURFHGXUHV�DUH�DOVR�SODQQHG��

7KH�XQGHUVWDQGLQJ�GHYHORSHG�WKURXJKRXW�WKH�DFWLYLWLHV�RI�7DVNV�������DQG���ZLOO�VXSSRUW�WKH�GHVLJQ�RI�
SURFHGXUHV�DQG�HTXLSPHQW�IRU�'2(�61)�FDQLVWHU�ORDGLQJ��FRQGLWLRQLQJ��DQG�VHDOLQJ��)XUWKHUPRUH��
FDQLVWHU�WUDQVIHU�SURFHGXUHV�DQG�HTXLSPHQW�FRXOG�EH�GHYHORSHG��DQG�D�GU\�VWRUJH�RYHUSDFN�PRGHO�VHOHFWHG�
DQG�SURFXUHG��7KLV�DGGLWLRQDO�5	'�ZRUN�ZRXOG�DOORZ�IRU�PRYLQJ�D�ORDGHG�DQG�VHDOHG�'2(�6WDQGDUG�
&DQLVWHU�IURP�ZLWKLQ�&33����¶V�IXHO�KDQGOLQJ�FDYH�WR�DQ�H[WHUQDO�VWRUDJH�ORFDWLRQ�IRU�FRQWLQXHG�GU\�
VWRUDJH��)XQGLQJ�SURYLGHG�E\�'2(�(0�LQ�FRRUGLQDWLRQ�ZLWK�'2(�1(�EH\RQG�)<������OHYHOV�LV�QHHGHG�
WR�LQLWLDWH�WKH�GHYHORSPHQW�DQG�SURFXUHPHQW�RI�WKH�UHPDLQLQJ�V\VWHP�SURFHGXUHV�DQG�FRPSRQHQWV��

���� :RUN�6FRSH�

,1/��651/��DQG�,1/¶V�LQGXVWU\�DQG�DFDGHPLD�SDUWQHUV��H�J���)OXRU�,GDKR��*$��+ROWHF��:HVWLQJKRXVH��
,GDKR�6WDWH�8QLYHUVLW\��DQG�8QLYHUVLW\�RI�6RXWK�&DUROLQD��ZLOO�FRQWLQXH�ZRUNLQJ�WRJHWKHU�WR�HQVXUH�WKDW�
WKH�RYHUDOO�REMHFWLYHV�RI�WKLV�ZRUN�DUH�PHW��,1/�ZLOO�FRQWLQXH�WR�OHDG�WKH�WDVNV�DQG�EH�VXSSRUWHG�E\�LWV�
SDUWQHUV��DV�DSSURSULDWH��7KH�WHFKQLFDO�OHDGV�IRU�HDFK�WDVN�ZLOO�FRQWLQXH�GHYHORSLQJ�DQG�GRFXPHQWLQJ�WKH�
DFWLYLWLHV�ZLWKLQ�WKHLU�VFRSH�RI�ZRUN��LQFOXGLQJ�H[SHULPHQWDO�FRQILJXUDWLRQ��WHVWLQJ�PDWULFHV��UHVXOWV�
GRFXPHQWDWLRQ�DSSURDFK��DQG�TXDOLW\�DVVXUDQFH�DSSURDFK��

���� 6FKHGXOH�

7KLV�SURMHFW�ZDV�IRUPHG�IURP�5	'�DFWLYLWLHV�RQJRLQJ�VLQFH�)<�������,W�ZLOO�EH�FRQWLQXHG�WKURXJKRXW�)<�
�����DQG�EH\RQG��6LQFH�WKH�LQLWLDWLRQ�RI�WKHVH�5	'�DFWLYLWLHV��D�VLJQLILFDQW�QXPEHU�RI�PLOHVWRQHV�KDYH�
EHHQ�FRPSOHWHG��DQG�DGGLWLRQDO�RQHV�ZLOO�EH�FRPSOHWHG�WKURXJKRXW�)<�������7DEOH���VXPPDUL]HV�WKH�
SURMHFW�PLOHVWRQHV�DV�WKH\�H[LVW�DW�WKH�WLPH�RI�ZULWLQJ�WKLV�3(3��DQG�SURYLGHV�WKH�GDWH�RI�FRPSOHWLRQ�IRU�
VRPH�RI�WKH�PLOHVWRQHV��

7DEOH����6FKHGXOH�DQG�PLOHVWRQHV��

7$6.���±�$61)�/DERUDWRU\�7HFKQLFDO�DQG�(QJLQHHULQJ�
6WXGLHVD��E

&RPSOHWLRQ� 5HSRUWV�

0LOHVWRQH����F��)LQDO�UHSRUW�RQ�$61)�WHFKQLFDO�HYDOXDWLRQV

0LOHVWRQH����F��'UDIW�UHSRUW�RQ�SUHOLPLQDU\�WHFKQLFDO�EDVLV�IRU�
H[WHQGHG�GU\�VWRUDJH�IRU�DOXPLQXP�FODG�61)
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7DEOH����FRQW����6FKHGXOH�DQG�PLOHVWRQHV��

68%7$6.�����± 2[\K\GUR[LGH�/D\HU�%HKDYLRU�DQG�&KHPLVWU\� &RPSOHWLRQ� 5HSRUWV�

0LOHVWRQH������G��$OXPLQXP�R[LGDWLRQ�H[SHULPHQWDO�GHVLJQ�DQG�
V\VWHP�DVVHPEO\

���������� 1$�

0LOHVWRQH��������0RGHO�RI�DOXPLQXP�ZDWHU�UHDFWLRQV ���������� ,1/�(;7����������

0LOHVWRQH��������&DOFXODWLRQ�RI�K\GURJHQ�JHQHUDWLRQ�IURP�$O����� ����������� ,1/�(;7����������
0LOHVWRQH��������&DOFXODWLRQ�RI�K\GURJHQ�JHQHUDWLRQ�IURP�RWKHU�
DOXPLQXP�DOOR\V

���������� ,1/�(;7����������

$GGLWLRQDO�5HSRUWH��9DSRU�SKDVH�FRUURVLRQ�RI�SUHWUHDWHG�DOXPLQXP�
DOOR\V��)LQDO�5HSRUW

��������� ,1/�(;7����������5HY����

0LOHVWRQH��������&RPSUHKHQVLYH�DQDO\VLV�RI�K\GURJHQ�JHQHUDWLRQ ���������� ,1/�(;7����������

68%7$6.���� ±�2[LGH�/D\HU�5DGLRO\WLF�*DV�*HQHUDWLRQ�
5HVROXWLRQ�

&RPSOHWLRQ� 5HSRUWV�1RWHV�

0LOHVWRQH������G��([SHULPHQWDO�GHVLJQ ���������� 1$�

0LOHVWRQH��������0DWHULDO�FKDUDFWHUL]DWLRQ ��������� ,1/�(;7����������

0LOHVWRQH��������*DPPD�LUUDGLDWLRQ ��������� ,1/�(;7����������

0LOHVWRQH��������'HPRQVWUDWLRQ�RI�R[LGH�OD\HU�UDGLRO\WLF�JDV�
JHQHUDWLRQ

��������� ,1/�(;7����������

0LOHVWRQH��������0XOWL�GLPHQVLRQDO�LUUDGLDWLRQ�WHVW�PDWUL[ ��������� ,1/�(;7����������

0LOHVWRQH������I��&RPSOHWH�URXQG�URELQ�K\GURJHQ�JDV�DQDO\VLV�
FDSDELOLW\�FRPSDULVRQ

����������� ,1/�(;7����������5HY����

0LOHVWRQH������E��(YDOXDWH�PROHFXODU�K\GURJHQ�JDV�PHDVXUHPHQW�
WHFKQLTXHV

����������� ,1/�(;7����������

0LOHVWRQH������F��J��&RPSOHWH�DGGLWLRQDO�UDGLRO\WLF�JDV�JHQHUDWLRQ�
DQDO\VLV� LQFOXGLQJ�KHOLXP�EDFNILOOHG�VDPSOHV

68%7$6.���� ±�6HDOHG�DQG�9HQWHG�6\VWHP�(SLVRGLF�%UHDWKLQJ�
DQG�*DV�*HQHUDWLRQ�3UHGLFWLRQ�

&RPSOHWLRQ� 5HSRUWV�1RWHV�

0LOHVWRQH��������&DQLVWHU�VFDOH�FRQFHSWXDO�PRGHOV ��������� 1RW�IRU�H[WHUQDO�UHOHDVH��
0LOHVWRQH���������'�FDQLVWHU�VFDOH�0XOWLSK\VLFV�&)'�PRGHOV�IRU�
VHDOHG�FDQLVWHUV

���������� ,1/�(;7����������5HY����

0LOHVWRQH���������'�FDQLVWHU�VFDOH�0XOWLSK\VLFV�&)'�PRGHOV�IRU�
YHQWHG�V\VWHPV

���������� ,1/�(;7����������

0LOHVWRQH��������,PSURYH�&)'�PRGHOV��LQFOXGLQJ�FRPSUHKHQVLYH�
VHQVLWLYLW\�VWXGLHV

���������� ,1/�(;7����������

0LOHVWRQH��������'HYHORS��'�IDFLOLW\�VFDOH�FRXSOHG�0XOWLSK\VLFV�
&)'�PRGHO

���������� ,1/�(;7����������

0LOHVWRQH������F��&RPSOHWH�WHPSHUDWXUH�DQG�GRVH�UDWH�FDOFXODWLRQV�
IRU�UHOHYDQW�651/�IXHO�JHRPHWULHV

���������� ,1/�(;7����������

0LOHVWRQH������F��(YDOXDWH�HIIHFW�RI�KHOLXP�*�YDOXHV�RQ�UDGLRO\WLF�
FKHPLVWU\�PRGHO
0LOHVWRQH������F��(YDOXDWH�HIIHFW�RI�QHXWURQ�SRLVRQ�FRUURVLRQ�RQ�
'2(�6WDQGDUG�&DQLVWHU

����������� ,1/�(;7����������
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7DEOH����FRQW����6FKHGXOH�DQG�PLOHVWRQHV��

68%7$6.���� ±�3HUIRUPDQFH�RI�$61)�LQ�'U\�6WRUDJH� &RPSOHWLRQ� 5HSRUWV�1RWHV�

0LOHVWRQH��������&KDUDFWHUL]H�DOXPLQXP�IURP�WKH�$75�FDQDO ����������� ,1/�(;7����������
0LOHVWRQH��������'HYHORS�LQGLYLGXDO�$75�HOHPHQW�KDQGOLQJ�
FDSDELOLW\�IRU�XVH�LQ�&33����

���������� &&1��������

0LOHVWRQH��������$75�HOHPHQW�YLVXDO�LQVSHFWLRQ ���������� &&1��������

0LOHVWRQH��������6XUIDFH�R[LGH�VDPSOLQJ�WHFKQLTXH ���������� &&1��������

0LOHVWRQH��������&DQLVWHU�PRQLWRULQJ�HYDOXDWLRQ ���������� ,1/�(;7����������

68%7$6.�����±�$GGLWLRQDO�'U\LQJ�6WXGLHVK� &RPSOHWLRQ� 5HSRUWV�1RWHV�

0LOHVWRQH��������,VVXH�$61)�6XEWDVN���H[SHULPHQW�WHVW�SODQ ��������� ,1/�(;7����������

0LOHVWRQH��������,VVXH�HQJLQHHULQJ�VFDOH�H[SHULPHQW�GHVLJQ�
GRFXPHQW

���������� ,1/�(;7����������

0LOHVWRQH��������6XFFHVVIXO�FRPSOHWLRQV�RI�V\VWHP�RSHUDELOLW\�
WHVWLQJ

���������� ,1/�0,6�������5HY��

0LOHVWRQH��������,VVXH�ILQDO�UHSRUW�RQ�$61)�GU\LQJ

68%7$6.�����±�6XUURJDWH�6DPSOH�3UHSDUDWLRQ�DQG�9DOLGDWLRQ� &RPSOHWLRQ� 5HSRUWV�1RWHV�

0LOHVWRQH��������*URZWK�FKDUDFWHUL]DWLRQ�RI�R[LGHV�RQ������DOOR\ ��������� 651/�67,������������
0LOHVWRQH��������&KDUDFWHUL]DWLRQ�RI�R[LGHV�RQ�GU\�8UXJXD\�IXHO�
SODWH

��������� 651/�67,������������

0LOHVWRQH��������*URZWK�FKDUDFWHUL]DWLRQ�RI�R[LGHV�RQ������DOOR\ ���������� 651/�67,������������

0LOHVWRQH��������*URZWK�FKDUDFWHUL]DWLRQ�RI�R[LGHV�RQ������DOOR\ ����������� 651/�67,������������

0LOHVWRQH��������&KDUDFWHUL]DWLRQ�RI�R[LGHV�RQ�ZHW�8UXJXD\�IXHO�
SODWH�RU�/�EDVLQ�DOXPLQXP�PDWHULDOV

���������� 651/�67,������������

0LOHVWRQH������F��&RPSOHWH�WHVW�SODQ�IRU�UDGLRO\VLV�WHVWLQJ�RI�$61)�
/�EDVLQ�PDWHULDOV

���������� 651/�53������������

0LOHVWRQH������F��&RPSOHWH�LUUDGLDWLRQ�RI�DV�LV�/�EDVLQ�VDPSOHV

0LOHVWRQH������F��&RPSOHWH�LUUDGLDWLRQ�RI�GULHG�/�EDVLQ�VDPSOHV
0LOHVWRQH������F��'RFXPHQW�UHVXOWV�RI�JDV�JHQHUDWLRQ�RQ�DV�LV�DQG�
GULHG�$61)�/�EDVLQ�PDWHULDOV

7$6.���± 7HFKQLFDO�DQG�(QJLQHHULQJ�$QDO\VHV�WR�$GGUHVV�6SHQW�
)XHO�0DQDJHPHQW�

&RPSOHWLRQ� 5HSRUWV�1RWHV�

1R�PLOHVWRQHV�SODQQHG� 1$� 1$�

7$6.���� 6SHQW�)XHO�'DWD�0DQDJHPHQW�DQG�$QDO\VLV� &RPSOHWLRQ� 5HSRUWV�1RWHV�

1R�PLOHVWRQHV�SODQQHG� 1$� 1$�



)RUP���������5HY�����

� ,GDKR�1DWLRQDO�/DERUDWRU\� �

� (19,5210(17$/�0$1$*(0(17�
63(17�18&/($5�)8(/�7(&+12/2*<�
'(9(/230(17�352-(&7�(;(&87,21�

3/$1�

,GHQWLILHU��
5HYLVLRQ��
(IIHFWLYH�'DWH��

3/1������

�
���������� 3DJH�����RI���

7DEOH����FRQW����6FKHGXOH�DQG�PLOHVWRQHV��

7$6.���±�$61)�)XHO�9DOLGDWLRQ�9HULILFDWLRQ�

68%7$6.�����±�'HYHORSPHQW�RI�D�'2(�6WDQGDUG�&DQLVWHU�/LGL� &RPSOHWLRQ� 5HSRUWV�1RWHV�

0LOHVWRQH��������)LQDOL]H�LQVWUXPHQWHG�FDQLVWHU�WHVW�SODQ� ���������� 651/�53������������

0LOHVWRQH��������&RPSOHWH�V\VWHP�GHWDLOHG�GHVLJQ� ���������� 651/�/����������������

0LOHVWRQH��������&RPSOHWH�OLG�GHWDLOHG�GHVLJQ� ���������� 651/�/����������������

0LOHVWRQH��������2EWDLQ�IDEULFDWH�EDVNHW�DQG�FDQLVWHU� ���������� 651/�/����������������

0LOHVWRQH��������$VVHPEOH�OLG�FRPSRQHQWV� ��������� 651/�/����������������

0LOHVWRQH��������&RPSOHWH�LQLWLDO�IXOO�V\VWHP�TXDOLILFDWLRQ�WHVWLQJ� ��������� 651/�/����������������

0LOHVWRQH��������3HUIRUP�IXOO�V\VWHP�WHVWLQJ� ����������� 651/�/����������������

0LOHVWRQH��������,VVXH�ILQDO�UHSRUW ����������
651/�/����������������

5HY���
0LOHVWRQH��������&RPSOHWH�WHVW�SODQ�IRU�UHDO�WLPH�PHDVXUHPHQW�RI�
K\GUDWHG�R[LGH�VSHFLPHQV�XQGHU�LUUDGLDWLRQ

��������� 651/�53������������

0LOHVWRQH���������)DEULFDWH�K\GUDWHG�R[LGH�VSHFLPHQV�IRU�WHVWLQJ ��������� 651/�/����������������
0LOHVWRQH���������,QLWLDWH�LUUDGLDWLRQ�DQG�PHDVXUHPHQW�RI�DV�LV�
K\GUDWHG�R[LGH�VSHFLPHQV��ODUJH�FRXSRQV�

��������� 651/�/����������������

0LOHVWRQH���������,QLWLDWH�LUUDGLDWLRQ�DQG�PHDVXUHPHQW�RI�GULHG�
K\GUDWHG�R[LGH�VSHFLPHQV��ODUJH�FRXSRQV�

���������� 651/�/���������������

0LOHVWRQH���������'UDIW�GRFXPHQW�RI�UHVXOWV�RI�LUUDGLDWHG�K\GUDWHG�
R[LGH�VSHFLPHQV
0LOHVWRQH���������&RPSOHWH�LUUDGLDWLRQ�RI�DV�UHFHLYHG�ODUJH�FRXSRQV

0LOHVWRQH���������,QLWLDWH�LUUDGLDWLRQ�RI�ODUJH�FRXSRQ�DVVHPEO\�DQG�
XSGDWH�GU\LQJ�UHFLSH
0LOHVWRQH���������)LOH�UHSRUW�RI�LUUDGLDWHG�DV�UHFHLYHG�DQG�GULHG�
ODUJH�FRXSRQ�WHVWLQJ

68%7$6.�����±�'HYHORSPHQW�RI�D�&33�����&DQLVWHU�/LGM &RPSOHWLRQ 5HSRUWV�1RWHV

0LOHVWRQH��������6HOHFW�DQG�IDEULFDWH�FDQGLGDWH¶V�VHQVRUV� ��������� ,1/�(;7����������

0LOHVWRQH��������)HDVLELOLW\�VWXG\�IRU�ZLUHOHVV�VSDWLDO�GDWD�V\VWHP�
DQG�SRLQW�GDWD�V\VWHP
0LOHVWRQH��������6HSDUDWH�WHVWLQJ�RI�UDGLDWLRQ�VHQVRU�DQG�GDWD�
DFTXLVLWLRQ�DQG�WUDQVPLVVLRQ
0LOHVWRQH��������'UDIW�UHSRUW�RQ�VHOHFWHG�&33�����LQVWUXPHQWDWLRQ�
IRU�FDQLVWHU�PRQLWRULQJ�WHFKQRORJ\
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3/$1�

,GHQWLILHU��
5HYLVLRQ��
(IIHFWLYH�'DWH��

3/1������

�
���������� 3DJH�����RI���

7DEOH����FRQW����6FKHGXOH�DQG�PLOHVWRQHV��

7$6.���± 'LVSRVLWLRQ�RI�6RGLXP�%RQGHG�61)���7HFKQLFDO�5LVNV�DQG�8QFHUWDLQW\�
68%7$6.�����±�(YDOXDWLRQ�RI�0('(�DV�D�WUHDWPHQW�DOWHUQDWLYH�
IRU�VRGLXP�ERQGHG�61)N &RPSOHWLRQ� 5HSRUWV�1RWHV�

0LOHVWRQH��������)LQDOL]H�)(50,�0('(�WHVW�SODQ�DQG�DQDO\WLFDO�
FKHPLVWU\�SODQ

���������� ,1/�(;7����������

0LOHVWRQH��������&RPSOHWH�0('(�IXUQDFH�GHVLJQ� ���������� �

0LOHVWRQH��������)DEULFDWH�RU�SURFXUH�HTXLSPHQW�XVHG�WR�H[WUDFW�
VRGLXP

���������� �

0LOHVWRQH��������'HWHUPLQH�HOHPHQW�FXW�SRLQWV�XVLQJ�UDGLRJUDSK\� ���������� �

0LOHVWRQH��������&RPSOHWH�3KDVH�,��0('(�IXUQDFH�FRQVWUXFWLRQ� ���������� �

0LOHVWRQH��������&RPSOHWH�3KDVH�,��0('(�IXUQDFH�TXDOLILFDWLRQ�
WHVWLQJ

���������� �

0LOHVWRQH��������&RPSOHWH�0('(�IXUQDFH�FRQVWUXFWLRQ�LQ�)$6%�
JORYHER[

���������� �

0LOHVWRQH��������2SHUDWLRQDO�UHDGLQHVV�FRPSOHWLRQ� ���������� �

0LOHVWRQH��������&RPSOHWH�EODQNHW�HOHPHQWV�WHVWLQJ�

0LOHVWRQH���������&RPSOHWH�EODQNHW�DVVHPEO\�WHVWLQJ�

0LOHVWRQH���������,VVXH�ILQDO�UHSRUW�

0LOHVWRQH���������0('(�SURMHFW�FRPSOHWLRQ

0LOHVWRQH���������(QG�RI�\HDU�VXPPDU\�UHSRUW�RQ�0('(�UHVXOWV�
DQG�SURSRVHG�1D�ERQGHG�EODQNHW�PDWHULDO�SDWK�IRUZDUG

68%7$6.�����±�(YDOXDWLRQ�RI�6*(�DV�D�WUHDWPHQW�DOWHUQDWLYH�
IRU�VRGLXP�ERQGHG�61)O &RPSOHWLRQ 5HSRUWV�1RWHV

0LOHVWRQH��������&ODGGLQJ�+XOO�:DVWH�±�'DWD�QHHGV�DQG�WHVW�ULJV�
GHVLJQV
0LOHVWRQH��������&ODGGLQJ�+XOO�:DVWH�±�([SHULPHQWDO�WHVW�ULJ�
FRQVWUXFWLRQ
0LOHVWRQH��������&ODGGLQJ�+XOO�:DVWH�±�)LQDO�UHSRUW�RQ�
DGYDQFHPHQW�RI�'2(�QXFOHDU�ZDVWH�VHSDUDWLRQ�WHFKQRORJLHV�±�*$�
VXSSRUW

7$6.���± 5HGXFLQJ�61)�PDQDJHPHQW�WHFKQLFDO�ULVNV�DQG�
XQFHUWDLQWLHV�

&RPSOHWLRQ� 5HSRUWV�1RWHV�

1R�PLOHVWRQHV�SODQQHG� 1$� 1$�

7$6.���± 'LVSRVLWLRQ�RI�6RGLXP�%RQGHG�61)���7HFKQLFDO�5LVNV�
DQG�8QFHUWDLQWLHV�

&RPSOHWLRQ� 5HSRUWV�1RWHV�

1R�PLOHVWRQHV�SODQQHG� 1$� 1$�

7$6.���± 3URMHFW�&RQWUROV�DQG�,QWHJUDWLRQ� &RPSOHWLRQ� 5HSRUWV�1RWHV�
0LOHVWRQH������(QYLURQPHQWDO�0DQDJHPHQW�7'�$61)�GU\�VWRUDJH�
ILQDO�UHSRUW
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7DEOH����FRQW����6FKHGXOH�DQG�PLOHVWRQHV��

7$6.���±�(YDOXDWH�61)�SDFNDJLQJ� &RPSOHWLRQ� 5HSRUWV�1RWHV�
0LOHVWRQH������'HOLYHU\�RI�FLUFXPIHUHQWLDO�ZHOGLQJ�GHYLFH�IRU�'2(�
3DFNDJLQJ�'HPRQVWUDWLRQ WR�,1/�

D��0LOHVWRQH�QXPEHULQJ�FKDQJHG�IURP�;�;�WR���;�;�WR�UHIOHFW�WKH�LQFRUSRUDWLRQ�RI�WKH�$61)�/RQJ�7HUP�'U\�6WRUDJH�7HFKQLFDO�,VVXHV�XQGHU�
7DVN����,QWHUQDO�PLOHVWRQH�QXPEHU�UHPDLQV�XQFKDQJHG��
E��,W�ZDV�GHWHUPLQHG�WKDW�0LOHVWRQHV�����������DQG�����GLG�QRW�DGG�YDOXH�WR�WKH�SURMHFW��7KXV��WKH\�ZHUH�GLVPLVVHG�RU�UHSODFHG��
F��1HZ�PLOHVWRQH��
G��1RW�IRU�H[WHUQDO�UHOHDVH��
H��,QWHUPHGLDWH��GUDIW�GHOLYHUDEOH��
I��5HSODFHV�RULJLQDO�PLOHVWRQH��
J��,QFOXGHV�LQWHUPHGLDWH�PLOHVWRQHV��
K��0LOHVWRQH�QXPEHULQJ�IRU�'2(�GLVVHPLQDWLRQ�RQO\��,QWHUQDO�PLOHVWRQH�QXPEHULQJ�GHYLDWHV�DQG�LQFOXGHV�LQWHUPHGLDWH�GHOLYHUDEOHV��
L��0LOHVWRQH�QXPEHULQJ�FKDQJHG�IURP�WR�UHIOHFW�WKH�LQFRUSRUDWLRQ�XQGHU�6XEWDVN������,QWHUQDO�PLOHVWRQH�QXPEHU�UHPDLQV�XQFKDQJHG��
M��0LOHVWRQH�QXPEHULQJ�FKDQJHG�IURP�WR�UHIOHFW�WKH�LQFRUSRUDWLRQ�XQGHU�6XEWDVN������,QWHUQDO�PLOHVWRQH�QXPEHU�UHPDLQV�XQFKDQJHG��
N��0LOHVWRQH�QXPEHULQJ�FKDQJHG�IURP�WR�UHIOHFW�WKH�LQFRUSRUDWLRQ�XQGHU�6XEWDVN������,QWHUQDO�PLOHVWRQH�QXPEHU�UHPDLQV�XQFKDQJHG��
O��0LOHVWRQH�QXPEHULQJ�FKDQJHG�IURP�WR�UHIOHFW�WKH�LQFRUSRUDWLRQ�XQGHU�6XEWDVN������,QWHUQDO�PLOHVWRQH�QXPEHU�UHPDLQV�XQFKDQJHG�

���� &RVW�%DVHOLQH�

7KH�FXUUHQW�FRVW�EDVHOLQH�IRU�WKLV�SURMHFW�LV����0�����0�LQ�)<�����±�����IXQGV�DQG���0�LQ�)<������
IXQGV��DV�LOOXVWUDWHG�LQ�7DEOH����

7DEOH����3URMHFW�EXGJHW�

7DVN� 'HVFULSWLRQ�
)<������WR�
�������.��

�)<�����
�
��.��

��
$OXPLQXP�FODG�VSHQW�QXFOHDU�IXHO�ODERUDWRU\�WHFKQLFDO�DQG�HQJLQHHULQJ�
VWXGLHV

������ ����

� 7HFKQLFDO�DQG�HQJLQHHULQJ�DQDO\VHV�WR�DGGUHVV�VSHQW�IXHO�PDQDJHPHQW ��� �
� 6SHQW�IXHO�GDWD�PDQDJHPHQW�DQG�DQDO\VLV ��� �
� $OXPLQXP�FODG�VSHQW�QXFOHDU�IXHO�YDOLGDWLRQ�YHULILFDWLRQ ����� ���
� 'LVSRVLWLRQ�RI�VRGLXP�ERQGHG�61)�± WHFKQLFDO�ULVNV�DQG�XQFHUWDLQW\ ����� ���
� 5HGXFLQJ�61)�PDQDJHPHQW�WHFKQLFDO�ULVNV�DQG�XQFHUWDLQWLHV ����� �����
� 'LVSRVLWLRQ�RSWLRQV�IRU�IXHO�GHEULV�DW�651/ � �
� 3URMHFW�FRQWUROV�DQG�LQWHJUDWLRQ ��� ���
� (YDOXDWH�61)�SDFNDJLQJ ����� �����

7RWDOV���.� ������� ������
&DUU\RYHU�IURP�)<��������.�� � ������
7RWDO�DYDLODEOH�IRU�H[SHQGLWXUH�LQ�)<�������LQFOXGLQJ�FDUU\RYHU�
��.��

� ������

(VWLPDWHG�H[SHQGLWXUHV�LQ�)<��������.�� � ������
(VWLPDWHG�FDUU\RYHU�IURP�)<������LQWR�)<�����
���.�� � ����


127(��6RPH�)<������WDVNV�DUH�QHZ�VWDUWV�RU�WDVNV�IRU�ZKLFK�WKH�VXE�FRQWUDFWV�DUH�VWLOO�EHLQJ�SODFHG��7KHUHIRUH��
WKH�WLPHOLQHV�DQG�H[SHQGLWXUHV�IRU�WKRVH�WDVNV�DUH�VXEMHFW�WR�FKDQJH��GHSHQGLQJ�RQ�IXQGLQJ�DYDLODELOLW\�DQG�
QHJRWLDWLRQV�ZLWK�VXE�FRQWUDFWRUV�



)RUP���������5HY�����

� ,GDKR�1DWLRQDO�/DERUDWRU\� �

� (19,5210(17$/�0$1$*(0(17�
63(17�18&/($5�)8(/�7(&+12/2*<�
'(9(/230(17�352-(&7�(;(&87,21�

3/$1�

,GHQWLILHU��
5HYLVLRQ��
(IIHFWLYH�'DWH��

3/1������

�
���������� 3DJH�����RI���

��� 352-(&7�25*$1,=$7,21�$1'�,17(5)$&(6�

7KH�SURMHFW�PDQDJHU�KDV�DSSURYDO�DXWKRULW\�RYHU�DQ\�DFWLRQ�WKDW�ZLOO�LPSDFW�WKH�SURMHFW�VFKHGXOH��FRVW��
VFRSH��PLOHVWRQHV��RU�FRPPLWPHQWV��7KH�LQWHJUDWLRQ�OHDG�ZLOO�FRRUGLQDWH�ZLWK�WKH�WHFKQLFDO�OHDGV�DQG�
SURMHFW�PDQDJHU�WR�HQVXUH�WKDW�DOO�SURMHFW�SODQQLQJ��H[HFXWLRQ��DQG�RYHUVLJKW�DUH�DSSURSULDWHO\�FRQGXFWHG�
WR�PHHW�WKH�SURMHFW�REMHFWLYHV��(DFK�WHFKQLFDO�OHDG�LV�UHVSRQVLEOH�IRU�WKH�GHYHORSPHQW�DQG�H[HFXWLRQ�RI�D�
WDVN�VSHFLILF�WHVW�SODQ��

���� 5ROHV�DQG�5HVSRQVLELOLWLHV�

7KH�NH\�SURMHFW�SHUVRQQHO�DUH�LGHQWLILHG�LQ�WKH�IROORZLQJ�OLVW��7KH�SURMHFW�PDQDJHU�LV�UHVSRQVLEOH�IRU�
PDLQWDLQLQJ�D�FXUUHQW�OLVW�RI�NH\�SURMHFW�SHUVRQQHO�LQ�WKH�HYHQW�RI�DQ\�FKDQJHV�PDGH�SULRU�WR�D�UHYLVLRQ�RI�
WKLV�3(3��

x 3URMHFW�0DQDJHU��-RVK�-DUUHOO��,1/��

x ,QWHJUDWLRQ�/HDG��(OPDU�(LGHOSHV��,1/��

x 7HFKQLFDO�/HDGV�±�7DVN����

R 6XEWDVN������1RQH��&ORVHG��

R 6XEWDVN������*UHJ�+RUQH��,1/��

R 6XEWDVN������$OH[�$EERXG��,1/��

R 6XEWDVN������1RQH��&ORVHG��

R 6XEWDVN������5HEHFFD�6PLWK��,1/��

R 6XEWDVN������5REHUW�6LQGHODU��651/��

x 7HFKQLFDO�/HDGV�±�7DVN���

R 6XEWDVN������'DYLG�+HUPDQ��651/��

R 6XEWDVN������(YDQV�.LWFKHU��,1/��

x 7HFKQLFDO�/HDGV�±�7DVN���

R 6XEWDVN������%ULDQ�3UHXVVQHU��,1/��

R 6XEWDVN������5REHUW�%XFNLQJKDP��*$��

x 7HFKQLFDO�/HDG�±�7DVN����%UHWW�&DUOVHQ��,1/��

x 7HFKQLFDO�/HDG�±�7DVN����-RVK�-DUUHOO��,1/��

x 7HFKQLFDO�/HDG�±�7DVN����'DQ�7KRPDV��,1/��

x &33�����7HFKQLFDO�6XSSRUW�6WDII��5XVV�&RWWDP��)OXRU�,GDKR��

x '2(�(0�3URMHFW�0DQDJHU��+LWHVK�1LJDP��(0�������
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%DWWHOOH�(QHUJ\�$OOLDQFH�VXSSRUW�RUJDQL]DWLRQV�VXFK�DV�(QYLURQPHQW��6DIHW\��DQG�+HDOWK�DQG�4XDOLW\�
$VVXUDQFH�ZLOO�EH�HPSOR\HG�DV�ZHOO��

��� 352-(&7�&21752/�$1'�5(3257,1*�

���� 3URMHFW�$XWKRUL]DWLRQ�

)XQGLQJ�RI�WKLV�SURMHFW�LV�UHTXHVWHG�E\�,1/�WKURXJK�:RUN�$XWKRUL]DWLRQ�DQG�7DVN�&KDQJH�5HTXHVWV��,Q�
DFFRUGDQFH�ZLWK�/:3�������LQLWLDO�ZRUN�DXWKRUL]DWLRQ�ZDV�JLYHQ�E\�'2(�(0�RQ�6HSWHPEHU����������DQG�
WKH�DSSURYHG�:RUN�$XWKRUL]DWLRQ�DQG�7DVN�&KDQJH�5HTXHVWV�DUH�LQFOXGHG�DV�$SSHQGL[�$�RI�WKLV�3(3��
7KH�LQLWLDO�IXQG�DXWKRUL]DWLRQ�IRUP�IURP�2FWREHU�����������LV�LQFOXGHG�DV�$SSHQGL[�%�RI�WKLV�3(3��

���� $FWLYLW\�:RUN�$XWKRUL]DWLRQ�

$OO�ZRUN�DXWKRUL]DWLRQV�ZLOO�EH�FRQGXFWHG�LQ�DFFRUGDQFH�ZLWK�/:3�������7KH�SURMHFW�PDQDJHU�ZLOO��DV�
QHHGHG�WKURXJKRXW�WKH�SURMHFW�OLIHF\FOH��FRQWLQXH�DXWKRUL]LQJ�ZRUN�DFWLYLWLHV�LQ�DFFRUGDQFH�ZLWK�WKH�ZRUN�
EUHDNGRZQ�VWUXFWXUH��7DVN�%DVHOLQH�$JUHHPHQWV��0HPRUDQGXP�3XUFKDVH�2UGHUV��032V���DQG�:RUN�
2UGHUV�ZLOO�EH�LVVXHG��DV�QHHGHG��DQG�DSSURYHG�E\�WKH�SURMHFW�PDQDJHU�SULRU�WR�VWDUWLQJ�ZRUN��

���� 3HUIRUPDQFH�%DVHOLQH�0HDVXUHPHQW��

3URMHFW�HDUQHG�YDOXH�ZLOO�EH�PHDVXUHG�E\�DVVHVVLQJ�WKH�PLOHVWRQHV�FRPSOHWHG�IRU�GHVLJQDWHG�SURMHFW�
DFWLYLWLHV��7KH�PLOHVWRQH�FRPSOHWLRQ�ZLOO�EH�HYDOXDWHG�LQ�DJUHHPHQW�EHWZHHQ�WKH�SURMHFW�PDQDJHU�DQG�
SULQFLSDO�LQYHVWLJDWRU��6SHQGLQJ�SODQV�RQ�WKH�DFWLYLW\�OHYHO�ZLOO�EH�GHYHORSHG��DQG�VSHQGLQJ�EDVHG�
SURJUHVV�WUDFNLQJ�ZLOO�EH�HPSOR\HG�WR�FRQWURO�WKH�SURMHFW¶V�ILQDQFLDO�SHUIRUPDQFH��3HUIRUPDQFH�
PHDVXUHPHQW�EHJLQV�ZKHQ�WKH�IRUPDO�EDVHOLQHV��VFRSH��VFKHGXOH��DQG�FRVW��LQ�WKLV�3(3�KDYH�EHHQ�
DSSURYHG��DQG�DV�ZRUN�LV�DXWKRUL]HG��

���� 5HSRUWLQJ�

,1/¶V�3ODQQLQJ�DQG�)LQDQFLDO�&RQWUROV�SUHSDUHV�PRQWKO\�VWDWXV�UHSRUWV�XVLQJ�3���&REUD��'LVFRYHUHU�DQG�
%'6,6��

7KH�SURMHFW�PDQDJHU�ZLOO�UHSRUW�IUHTXHQWO\��QR�OHVV�WKDQ�EL�PRQWKO\��WKH�DFWLYLWLHV�DQG�VWDWXV�RI�WKH�SURMHFW�
WR�+LWHVK�1LJDP��'2(�(0�������

���� %DVHOLQH�&KDQJH�&RQWURO�DQG�0DQDJHPHQW�

7KH�SURMHFW�ZLOO�XVH�DQ�LQWHUQDO�WUHQG�SURJUDP�WR�UHFRUG�DQ\�FKDQJH�KLVWRU\��%DVHOLQH�FKDQJH�FRQWURO�ZLOO�
EH�DSSOLHG�WR�WKH�DSSURYHG�SHUIRUPDQFH�PHDVXUHPHQW�EDVHOLQH�LQ�DFFRUGDQFH�ZLWK�,1/�SURFHGXUHV��7KH�
SURMHFW�PDQDJHU�RI�,1/�ZLOO�PDNH�WKH�ILQDO�GHFLVLRQ�RQ�FKDQJHV�ZLWKLQ�WKH�SURMHFW�ZRUN�SDFNDJH��
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5HYLVLRQ��
(IIHFWLYH�'DWH��

3/1������

�
���������� 3DJH�����RI���

��� 6$)(*8$5'6�$1'�6(&85,7<�

$FWLYLWLHV�SHUIRUPHG�IRU�WKLV�SURMHFW�ZLOO�EH�LQ�DFFRUGDQFH�ZLWK�/5'��������(QYLURQPHQWDO�0DQDJHPHQW�
61)�7'�3URMHFW�SHUVRQQHO�DUH�UHVSRQVLEOH�WR�FRPSO\�ZLWK�,1/�VDIHJXDUGV�DQG�VHFXULW\�UHTXLUHPHQWV�DQG�
DUH�UHVSRQVLEOH�IRU�WKH�TXDOLW\�RI�WKH�HQG�SURGXFWV�DQG�UHVXOWV��6SHFLILFDOO\��WKH�XVH�RI�H[SRUW�FRQWURO�DQG�
FODVVLILFDWLRQ�FRQWURO�ZLOO�EH�UHTXLUHG��

��� 48$/,7<�$6685$1&(�

7KH�(QYLURQPHQWDO�0DQDJHPHQW�61)�7'�3URMHFW�ZRUN�SHUIRUPHG�DW�,1/�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�
4$3�UHTXLUHPHQWV�DV�GHILQHG�LQ�3''�������DQG�LPSOHPHQWLQJ�SURFHGXUHV��7KLV�'2(�,GDKR�2SHUDWLRQV�
2IILFH�DSSURYHG�4$3�LQYRNHV�DQG�LPSOHPHQWV�WKH�UHTXLUHPHQWV�RI��

x '2(�2UGHU������'��³4XDOLW\�$VVXUDQFH´�
x 7LWOH����&RGH�RI�)HGHUDO�5HJXODWLRQV��3DUW������6XESDUW�$��³4XDOLW\�$VVXUDQFH�5HTXLUHPHQWV´�

����&)5������6XESDUW�$��
x $PHULFDQ�6RFLHW\�RI�0HFKDQLFDO�(QJLQHHUV��1XFOHDU�4XDOLW\�$VVXUDQFH�6WDQGDUG��14$���

������D������(GLWLRQ���
x 14$���������D�������6XESDUW������³4XDOLW\�$VVXUDQFH�5HTXLUHPHQWV�IRU�&RPSXWHU�6RIWZDUH�IRU�

1XFOHDU�)DFLOLW\�$SSOLFDWLRQV´�
x 14$���������D�������6XESDUW�������³4XDOLW\�$VVXUDQFH�5HTXLUHPHQWV�IRU�&RPPHUFLDO�*UDGH�

,WHPV�DQG�6HUYLFHV�´�

1RQ�,1/�SDUWLFLSDQWV�PXVW�FRPSO\�ZLWK�,1/�4$3�UHTXLUHPHQWV�DV�WKH\�DUH�VSHFLILHG�LQ�FRQWUDFWV��032V��
0HPRUDQGXPV�RI�8QGHUVWDQGLQJ��0HPRUDQGXPV�RI�$JUHHPHQW��RU�RWKHU�LQWHUIDFH�DJUHHPHQWV��

7KH�SURMHFW�PDQDJHU�ZLOO�HQVXUH�WKDW�ZRUN�SHUIRUPHG�DW�,1/�LV�UHJXODUO\�HYDOXDWHG�WR�GHWHUPLQH�
FRPSOLDQFH�ZLWK�DSSOLFDEOH�,1/�4$3�UHTXLUHPHQWV��(DFK�SDUWLFLSDQW��H�J���,1/��651/�¶V�VFRSH�RI�ZRUN�
VKDOO�EH�UHYLHZHG�E\�D�SURJUDP�SURMHFW�TXDOLW\�HQJLQHHU�RU�SURFXUHPHQW�TXDOLW\�HQJLQHHU�WR�LGHQWLI\�WKH�
DSSURSULDWH�14$���UHTXLUHPHQWV�DSSOLFDEOH�WKHUHWR��$SSOLFDEOH�DFFHSWDQFH�FULWHULD�IRU�SDUWLFLSDQW�ZRUN�
SURGXFWV�VKDOO�DOVR�EH�VSHFLILHG�LQ�FRQWUDFWV��032V��0HPRUDQGXPV�RI�8QGHUVWDQGLQJ��0HPRUDQGXPV�RI�
$JUHHPHQW��RU�RWKHU�LQWHUIDFH�DJUHHPHQWV��$SSOLFDEOH�,1/�UHTXLUHPHQWV�VXFK�DV�SHHU�UHYLHZ�DQG�GDWD�
TXDOLILFDWLRQ��VKDOO�EH�IORZHG�GRZQ�WR�WKH�LQWHUIDFH�DJUHHPHQWV��

��� +($/7+�$1'�6$)(7<�

7KH�1(3$�LV�RXU�EDVLF�QDWLRQDO�FKDUWHU�IRU�SURWHFWLRQ�RI�WKH�HQYLURQPHQW��,W�HVWDEOLVKHV�SROLF\��VHWV�JRDOV��
DQG�SURYLGHV�D�PHDQV�IRU�FDUU\LQJ�RXW�WKH�SROLF\��,1/�XVHG�DQ�HQYLURQPHQWDO�FKHFNOLVW�WR�GHWHUPLQH�WKH�
OHYHO�RI�1(3$�GRFXPHQWDWLRQ�UHTXLUHG�IRU�WKH�SURMHFW��DQG�WR�GHWHUPLQH�DQ\�UHTXLUHG�HQYLURQPHQWDO�
HYDOXDWLRQV��SHUPLWV��RU�SHUPLW�PRGLILFDWLRQ��7KH�HQYLURQPHQWDO�FKHFNOLVW��,1/���������GRFXPHQWHG�WKDW�
WKH�DFWLRQV�RI�WKH�SURMHFW�ZRXOG�QRW�LQGLYLGXDOO\�RU�FXPXODWLYHO\�KDYH�D�VLJQLILFDQW�HIIHFW�RQ�WKH�KXPDQ�
HQYLURQPHQW��DQG�WKDW�QR�HQYLURQPHQWDO�DVVHVVPHQW�RU�HQYLURQPHQWDO�LPSDFW�VWDWHPHQW�ZRXOG�EH�
UHTXLUHG��

7KH�(QYLURQPHQWDO�0DQDJHPHQW�61)�7'�3URMHFW�LV�FRPPLWWHG�WR�GRLQJ�ZRUN�VDIHO\�DQG�ZLOO�FRQGXFW�DOO�
ZRUN�LQ�DFFRUGDQFH�ZLWK�WKH�,QWHJUDWHG�6DIHW\�0DQDJHPHQW�>��@��$OO�HPSOR\HHV�KDYH�WKH�REOLJDWLRQ�WR�
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VWRS�ZRUN�DQ\�WLPH�DQ�XQVDIH�ZRUN�FRQGLWLRQ�LV�LGHQWLILHG��7KH�SURMHFW�PDQDJHU�ZLOO�EH�QRWLILHG�
LPPHGLDWHO\�LI�D�³VWRS�ZRUN´�LV�LQLWLDWHG��(IIRUWV�ZLOO�EH�GLUHFWHG�WR�LPPHGLDWHO\�IL[�WKH�XQVDIH�FRQGLWLRQ�

��� 5(&25'6�$1'�&21),*85$7,21�0$1$*(0(17�

$OO�GRFXPHQWV�DQG�UHFRUGV��H�J���FRQWUROOHG�GRFXPHQWV��GUDZLQJV��DQG�SKRWRJUDSKV��QHHGLQJ�WR�EH�
FDSWXUHG��VWRUHG��DQG�PDQDJHG�WR�VXSSRUW�WKH�(QYLURQPHQWDO�0DQDJHPHQW�61)�7'�3URMHFW�ZLOO�EH�
FRQWUROOHG�LQ�DFFRUGDQFH�ZLWK�/:3�������5HFRUGV�0DQDJHPHQW���DQG�/:3�������'RFXPHQW�
0DQDJHPHQW��7KH�(OHFWURQLF�'RFXPHQW�0DQDJHPHQW�6\VWHP��('06��LV�,1/¶V�DSSURYHG�ILOH�ORFDWLRQ�IRU�
(QYLURQPHQWDO�0DQDJHPHQW�61)�7'�3URMHFW�UHFRUGV��(DFK�UHFRUG�LV�JLYHQ�D�XQLTXH�LGHQWLILHU�DQG�
UHWHQWLRQ�SHULRG�DFFRUGLQJ�WR�,1/¶V�5HFRUG�7\SHV�/LVW��$SSHQGL[�&���

2QFH�D�UHFRUG�LV�FRPSOHWH��WKH�SDUWLFLSDQW�ZLOO�SURYLGH�WKH�UHFRUG�DQG�DVVRFLDWHG�GRFXPHQWDWLRQ�WR�
(QYLURQPHQWDO�0DQDJHPHQW�61)�7'�3URMHFW�5HFRUGV�&RRUGLQDWRU�ZLWKLQ����GD\V�WR�EH�UHWDLQHG�LQ�
DFFRUGDQFH�ZLWK�,1/¶V�UHFRUGV�PDQDJHPHQW�SURFHGXUHV��

7KH�('06�LV�XVHG�E\�WKH�(QYLURQPHQWDO�0DQDJHPHQW�61)�7'�3URMHFW�IRU�VWRUDJH�RI�FRQWUROOHG�
GRFXPHQWV��7KH�HOHFWURQLF�FKDQJH�FRQWURO��H&5��SURFHVV�LQ�('06�LV�XVHG�IRU�UHOHDVH�RI�DOO�FRQWUROOHG�
GRFXPHQWV�DQG�FDQ�EH�XVHG�IRU�GRFXPHQWDWLRQ�RI�UHYLHZ�FRPPHQWV�DQG�UHVROXWLRQ��7KH�H&5�SURFHVV�
DXWRPDWLFDOO\�JHQHUDWHV�FRPSOLDQW�UHFRUGV�RI�DOO�FRQWUROOHG�GRFXPHQWV�DQG�GRFXPHQW�FKDQJHV���

&RQILJXUDWLRQ�PDQDJHPHQW�LV�PDLQWDLQHG�E\�LPSOHPHQWLQJ�3''��������³&RQILJXUDWLRQ�0DQDJHPHQW�
3URJUDP�´�DQG�/:3��������³&RQILJXUDWLRQ�,QIRUPDWLRQ�0DQDJHPHQW�´�DV�WKH\�DSSO\�WR�VWUXFWXUHV��
V\VWHPV��FRPSRQHQWV��DQG�DOO�IDFLOLW\�PRGLILFDWLRQV��([SHULPHQW�HTXLSPHQW�GHVLJQ�FRQILJXUDWLRQ�LV�
PDQDJHG�WKURXJK�('06�DQG�H&5��(DFK�LQGLYLGXDO�ZKR�PDNHV�D�FKDQJH�WR�D�GHVLJQ�RU�GRFXPHQW�LV�
UHVSRQVLEOH�IRU�UHFRUGLQJ�WKDW�FKDQJH�YLD�WKH�IRUPDO�H&5�SURFHVV��

,Q�DGGLWLRQ��PDUNLQJV�ZLOO�EH�DSSOLHG�WR�SURMHFW�FRQWUROOHG�GRFXPHQWV�DQG�,1/�JHQHUDWHG�UHSRUWV��H[FHSW�
LQ�WKH�FDVH�RI�GRFXPHQWV�LQWHQGHG�IRU�SXEOLF�UHOHDVH��H�J���H[WHUQDO�UHSRUWV��SXEOLFDWLRQV��SUHVHQWDWLRQV��
DQG�SRVWHUV���DV�GHWHUPLQHG�E\�WKH�,1/�'HULYDWLYH�&ODVVLILHU�5HYLHZ�DQG�RU�SURMHFW�PDQDJHPHQW��
&RQWUROOHG�LQIRUPDWLRQ�PDUNLQJV�DUH�DSSOLHG�LQ�DFFRUGDQFH�ZLWK�/:3��������³&RQWUROOHG�8QFODVVLILHG�
,QIRUPDWLRQ�3URJUDP�´�

��� 352-(&7�&/2685(�

7KH�SURMHFW�PDQDJHU�ZLOO�HQVXUH�DQ�RUGHUO\�DQG�WLPHO\�FORVHRXW�RI�WKH�SURMHFW��LQFOXGLQJ�DQ\�WUDQVIHU�RI�
GRFXPHQWV��3URMHFW�FORVHRXW�DFWLYLWLHV�ZLOO�EH�FRQGXFWHG�LQ�DFFRUGDQFH�ZLWK�/:3���������0DQDJHPHQW�RI�
3URMHFWV���

7KH�SURMHFW�DFFHSWDQFH�DQG�FORVHRXW�SKDVH�ZLOO�EHJLQ�RQFH�WKH�SURMHFW�GHOLYHUDEOH�V��KDYH�EHHQ�DFFHSWHG�
DQG�WUDQVIHUUHG�WR�WKH�FXVWRPHU���

7KH�SURMHFW�PDQDJHU�ZLOO�ZULWH�WKH�SURMHFW�FORVHRXW�UHSRUW��LQFOXGLQJ�D�OHVVRQV�OHDUQHG�VHFWLRQ��DQG�
GHYHORS�D�ILQDO�FRVW�UHSRUW�
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��� 5()(5(1&(6�

�� $OXPLQXP�&ODG�6SHQW�1XFOHDU�)XHO�/RQJ�7HUP�'U\�6WRUDJH�7HFKQLFDO�,VVXHV�3URMHFW�
([HFXWLRQ�3ODQ��3/1�������0D\������

�� 0LVVLRQ�	�)XQFWLRQV�6WDWHPHQW�IRU�WKH�2IILFH�RI�(QYLURQPHQWDO�0DQDJHPHQW��8�6��'2(�(0��
KWWSV���ZZZ�HQHUJ\�JRY�HP�GRZQORDGV�PLVVLRQ�IXQFWLRQV�VWDWHPHQW�RIILFH�HQYLURQPHQWDO�
PDQDJHPHQW��FXUUHQW�DV�RI�-DQXDU\����������

�� 0LVVLRQ��8�6��'2(�(0��KWWSV���ZZZ�HQHUJ\�JRY�HP�PLVVLRQ��FXUUHQW�DV�RI�-DQXDU\�����������

�� (QHUJ\�DQG�:DWHU�'HYHORSPHQW�DQG�5HODWHG�$JHQFLHV�$SSURSULDWLRQV�%LOO��������)XOO�
&RPPLWWHH�3ULQW��+RXVH�RI�5HSUHVHQWDWLYHV�����WK�&RQJUHVV��G�6HVVLRQ��������

�� 0DQDJHPHQW�DQG�'LVSRVDO�RI�8�6��'HSDUWPHQW�RI�(QHUJ\�6SHQW�1XFOHDU�)XHO��8�6��1:75%��
'HFHPEHU�������

�� $OXPLQXP�&ODG�6SHQW�1XFOHDU�)XHO��7HFKQLFDO�&RQVLGHUDWLRQ�DQG�&KDOOHQJHV�IRU�([WHQGHG�
�!���<HDUV��'U\�6WRUDJH��'2(�,'�537�������-XQH�������

�� $OXPLQXP�&ODG�6SHQW�1XFOHDU�)XHO�/RQJ�7HUP�'U\�6WRUDJH�7HFKQLFDO�,VVXHV�$FWLRQ�3ODQ�±�
7HFKQLFDO�DQG�(QJLQHHULQJ�$FWLYLWLHV��,1/�(;7�����������1RYHPEHU�������

�� $OXPLQXP�&ODG�6SHQW�1XFOHDU�)XHO�/RQJ�7HUP�'U\�6WRUDJH�7HFKQLFDO�7DVN�3ODQ��,1/��
)HEUXDU\�������

�� 3UHOLPLQDU\�'HVLJQ�6SHFLILFDWLRQ�IRU�'HSDUWPHQW�RI�(QHUJ\�6WDQGDUGL]HG�6SHQW�1XFOHDU�)XHO�
&DQLVWHUV��'2(�61)�5(3�����5HY�����$XJXVW�������

��� �����6HWWOHPHQW�$JUHHPHQW��2YHUYLHZ�	�)$4V��,GDKR�'HSDUWPHQW�RI�(QYLURQPHQWDO�4XDOLW\��
KWWSV���ZZZ�GHT�LGDKR�JRY�LQO�RYHUVLJKW�RYHUVLJKW�DJUHHPHQWV������VHWWOHPHQW�DJUHHPHQW��DV�
RI�'HFHPEHU�����������

��� 7HVW�DQG�&KHPLVWU\�3ODQ�IRU�0('(�7UHDWPHQW�RI�)HUPL���%ODQNHW�0DWHULDOV��,1/�(;7����
�������-XO\�������

��� ,QWHJUDWHG�6DIHW\�0DQDJHPHQW��,60���8�6��'2(�(+66��
KWWSV���ZZZ�HQHUJ\�JRY�HKVV�LQWHJUDWHG�VDIHW\�PDQDJHPHQW�LVP��FXUUHQW�DV�RI�)HEUXDU\�����
������ �
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