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'HIHQVH�1XFOHDU�1RQSUROLIHUDWLRQ�

� �
1RQSUROLIHUDWLRQ�DQG�9HULILFDWLRQ�5	' ������� � ������� ������� ������� ������
1RQSUROLIHUDWLRQ�DQG�,QWHUQDWLRQDO�6HFXULW\ ������� � ������� ������� ������� ������
,QWHUQDWLRQDO�1XFOHDU�0DWHULDOV�3URWHFWLRQ�DQG�&RRSHUDWLRQ ������� � ������� ������� ������� �����
(OLPLQDWLRQ�RI�:HDSRQV�*UDGH�3OXWRQLXP�3URGXFWLRQ�3URJUDP ������� � ������ � ������� �������
)LVVLOH�0DWHULDOV�'LVSRVLWLRQ ������ � ������� ��������� �������� ������
*OREDO�7KUHDW�5HGXFWLRQ�,QLWLDWLYH ������� � ������� ������� �������� ������
&RQJUHVVLRQDOO\�'LUHFWHG�3URMHFWV ����� � ��� � ���� �������

6XEWRWDO��'HIHQVH�1XFOHDU�1RQSUROLIHUDWLRQ ��������� � ��������� ��������� �������� ������
8VH�RI�3ULRU�<HDU�%DODQFHV��11� ������� � � � ²² ²²

7RWDO��'HIHQVH�1XFOHDU�1RQSUROLIHUDWLRQ ��������� � ��������� ��������� �������� ������

�GROODUV�LQ�WKRXVDQGV�

)<������YV��)<�����
)<������
&XUUHQW�
$SSURS�

)<������
&XUUHQW�
5HFRYHU\

)<������
&XUUHQW�
$SSURS�

)<������
&RQJUHVVLRQDO�

5HTXHVW

7KH�)<������'HIHQVH�1XFOHDU�1RQSUROLIHUDWLRQ�EXGJHW�UHTXHVW�LV������ELOOLRQ��������DERYH�WKH�)<������OHYHO��
WR�DFFHOHUDWH�HIIRUWV�WR�VHFXUH�YXOQHUDEOH�QXFOHDU�PDWHULDOV�DURXQG�WKH�ZRUOG��DQG�IXUWKHU�WKH�FRQVWUXFWLRQ�RI�8�6��
DQG�5XVVLDQ�IDFLOLWLHV�WR�GLVSRVH�RI�ZHDSRQV�JUDGH�SOXWRQLXP��7KH�)<������UHTXHVW�SURYLGHV��������PLOOLRQ�DV�
'2(¶V�DQQXDO�VKDUH�RI�8�6��VXSSRUW�IRU�*OREDO�3DUWQHUVKLS�DJDLQVW�WKH�6SUHDG�RI�:HDSRQV�DQG�0DWHULDOV�RI�0DVV�
'HVWUXFWLRQ��

1RQSUROLIHUDWLRQ�DQG�9HULILFDWLRQ�5	'���������PLOOLRQ���
� 'HYHORSV�WKH�QH[W�JHQHUDWLRQ�QXFOHDU�GHWHFWLRQ�WHFKQRORJLHV�DQG�PHWKRGV�WR�GHWHFW�IRUHLJQ�QXFOHDU�PDWHULDOV�

DQG�ZHDSRQV�SURGXFWLRQ�
� 7KH�)<������LQFUHDVH�LV�IRU�WHVWLQJ�	�HYDOXDWLRQ�RI�QHZ�WHFKQRORJLHV�LQ�VXSSRUW�RI�WUHDW\�PRQLWRULQJ�DQG�

YHULILFDWLRQ�DW�176��RIIVHW�E\�D�UHGXFWLRQ�WR�1XFOHDU�'HWRQDWLRQ�'HWHFWLRQ�WR�UHWXUQ�WR�EDVHOLQH�IXQGLQJ�DIWHU�D�
RQH�WLPH�&RQJUHVVLRQDO�LQFUHDVH�LQ�)<������

1RQSUROLIHUDWLRQ�DQG�,QWHUQDWLRQDO�6HFXULW\���������PLOOLRQ���
� 6WUHQJWKHQV�QRQSUROLIHUDWLRQ�UHJLPHV��SURPRWHV�IRUHLJQ�FRPSOLDQFH�ZLWK�QRQSUROLIHUDWLRQ�QRUPV�DQG�

FRPPLWPHQWV��DQG�UHGXFHV�RU�HOLPLQDWHV�SUROLIHUDWLRQ�SURJUDPV�DQG�VWRFNSLOHV�RI�VHQVLWLYH�PDWHULDOV���
� 'HFUHDVH�RI�������PLOOLRQ�SULPDULO\�GXH�WR�DQ�HVWLPDWHG�UHGXFWLRQ�RI�DFWLYLWLHV�LQ�WKH�'35.��

,QWHUQDWLRQDO�1XFOHDU�0DWHULDOV�3URWHFWLRQ�DQG�&RRSHUDWLRQ���������PLOOLRQ���
� ,QFUHDVH�RI�������PLOOLRQ�WR�SUHYHQW�QXFOHDU�WHUURULVP�E\�VHFXULQJ�DQG�HOLPLQDWLQJ�YXOQHUDEOH�QXFOHDU�ZHDSRQV�

DQG�ZHDSRQV�XVDEOH�PDWHULDO��DQG�LQVWDOOLQJ�GHWHFWLRQ�HTXLSPHQW�DW�ERUGHU�FURVVLQJV��DQG�0HJDSRUWV�WR�
SUHYHQW�WKH�LOOLFLW�WUDQVIHU�RI�QXFOHDU�PDWHULDO���

� ,QFUHDVH�UHIOHFWV�VHOHFWHG�SRVW�%UDWLVODYD�$JUHHPHQW�03&	$�XSJUDGHV�DW�5RVDWRP�:HDSRQV�&RPSOH[�VLWHV��
XSJUDGHV�WR�DGGUHVV�ERWK�RXWVLGHU�DQG�LQVLGHU�WKUHDWV��DQG�LQIUDVWUXFWXUH�VXVWDLQDELOLW\�DW�VHOHFWHG�VLWHV��

(OLPLQDWLRQ�RI�:HDSRQV�*UDGH�3OXWRQLXP�3URGXFWLRQ�3URJUDP�������PLOOLRQ���
� :RUNV�ZLWK�WKH�5XVVLDQ�)HGHUDWLRQ�WR�HQDEOH�WKH�VKXW�GRZQ�RI�WKH�ODVW�RI�WKH�WKUHH�5XVVLDQ�SOXWRQLXP�

SURGXFWLRQ�UHDFWRUV�LQ�=KHOH]QRJRUVN�E\�UHSODFLQJ�LW�ZLWK�IRVVLO�IXHOHG�SRZHU�SODQWV���
� 7KH�������PLOOLRQ�GHFUHDVH�UHIOHFWV�WKH�'HFHPEHU������FRPSOHWLRQ�RI�WKH�SURMHFW��

)LVVLOH�0DWHULDOV�'LVSRVLWLRQ�����������PLOOLRQ��
� &RQGXFWV�DFWLYLWLHV�LQ�WKH�8QLWHG�6WDWHV�WR�GLVSRVH�RI�VXUSOXV�ZHDSRQV�JUDGH�ILVVLOH�PDWHULDOV�DQG�VXSSRUWV�

WKH�GLVSRVDO�RI�5XVVLDQ�VXUSOXV�ZHDSRQV�JUDGH�SOXWRQLXP��,QFOXGHV�
� 8�6��6XUSOXV�)LVVLOH�0DWHULDOV�'LVSRVLWLRQ�RI��������PLOOLRQ�IRU�FRQVWUXFWLRQ�RI�WKH�02;�)XHO�

)DEULFDWLRQ�)DFLOLW\��WKH�:DVWH�6ROLGLILFDWLRQ�%XLOGLQJ��DQG�WKH�3LW�'LVDVVHPEO\�DQG�&RQYHUVLRQ�
)DFLOLW\��3'&)���7KH�3'&)�IXQGLQJ�LV�UHTXHVWHG�WKLV�\HDU�LQ�'11��



� 5XVVLDQ�SURJUDP�IXQGLQJ�RI��������PLOOLRQ�SURYLGHV�WKH�ILUVW������PLOOLRQ�RI�WKH�SOHGJHG������
PLOOLRQ�VXSSRUW��DQG�VXSSRUW�IRU�WKH�*7�0+5�5	'��

*OREDO�7KUHDW�5HGXFWLRQ�,QLWLDWLYH���������PLOOLRQ��
� 3UHYHQWV�WKH�DFTXLVLWLRQ�RI�QXFOHDU�DQG�UDGLRORJLFDO�PDWHULDOV�LQ�ZHDSRQV�RI�PDVV�GHVWUXFWLRQ�E\�UHGXFLQJ�DQG�

SURWHFWLQJ�YXOQHUDEOH�QXFOHDU�DQG�UDGLRORJLFDO�PDWHULDOV�ORFDWHG�DW�FLYLOLDQ�VLWHV�ZRUOGZLGH��,QFOXGHV�
R� 1XFOHDU�5DGLRORJLFDO�0DWHULDO�5HPRYDO��������PLOOLRQ��DQ�LQFUHDVH�RI��������PLOOLRQ�WR�VXSSRUW�WKH�

LQWHUQDWLRQDO�HIIRUW�WR�VHFXUH�YXOQHUDEOH�QXFOHDU�PDWHULDO�RYHU�IRXU�\HDUV���
R� +(8�WR�/(8�UHDFWRU�FRQYHUVLRQV�RI������PLOOLRQ�LQFUHDVLQJ�UHDFWRU�FRQYHUVLRQV�IURP�IRXU�LQ�)<������

WR�VHYHQ�LQ�)<������DQG�LQFOXGLQJ�VXSSRUW�IRU�WKH�SURGXFWLRQ�RI�0RO\EGHQXP����XVLQJ�/(8��DQG
R� 1XFOHDU�DQG�5DGLRORJLFDO�0DWHULDO�3URWHFWLRQ�������PLOOLRQ�



2IILFH�RI�(QHUJ\�(IILFLHQF\�DQG�5HQHZDEOH�(QHUJ\�

� �
+\GURJHQ�7HFKQRORJ\ ������� ������ ������� � �������� �������
+\GURJHQ�DQG�)XHO�&HOO�7HFKQRORJLHV � � � ������� �������� 1�$
%LRPDVV�DQG�%LRUHILQHU\�6\VWHPV�5	' ������� ������� ������� ������� ²² ²²
6RODU�(QHUJ\ ������� ������� ������� ������� ������� ������
:LQG�(QHUJ\ ������ ������� ������ ������� ������� ������
*HRWKHUPDO�7HFKQRORJ\ ������ ������� ������ ������ ������� ������
:DWHU�3RZHU ������ ������ ������ ������ ������ ������
9HKLFOH�7HFKQRORJLHV ������� ������� ������� ������� ������� �����
%XLOGLQJ�7HFKQRORJLHV ������� ������� ������� ������� ������ �����
,QGXVWULDO�7HFKQRORJLHV ������ ������� ������ ������� ������ �����
)HGHUDO�(QHUJ\�0DQDJHPHQW�3URJUDP ������ ������ ������ ������ ������� ������
5(�(1(5*<6(��5HJDLQLQJ�2XU�(QHUJ\�6FLHQFH�DQG�
(QJLQHHULQJ�(GJH� � � � ������ ������� 1�$
)DFLOLWLHV�DQG�,QIUDVWUXFWXUH ������ ������� ������ ������ ������� �������
$GYDQFHG�%DWWHU\�0DQXIDFWXULQJ � ��������� � � ²² ²²
$OWHUQDWLYH�)XHOHG�9HKLFOHV� � ������� � � ²² ²²
7UDQVSRUWDWLRQ�(OHFWULILFDWLRQ � ������� � � ²² ²²
,QIRUPDWLRQ�DQG�&RPPXQLFDWLRQ�(IILFLHQF\ � ������ � � ²²
3URJUDP�'LUHFWLRQ ������� ������ ������� ������� ������� ������
3URJUDP�6XSSRUW ������ ������ ������ ������ ������� ������
:HDWKHUL]DWLRQ�DQG�,QWHUJRYHUQPHQWDO ������� ��������� ������� ������� �������� ������
(QHUJ\�(IILFLHQF\�DQG�&RQVHUYDWLRQ�%ORFN�*UDQWV���
&RPSHWLWLYH � ������� � � ²² ²
(QHUJ\�(IILFLHQF\�DQG�&RQVHUYDWLRQ�%ORFN�*UDQWV��6XEWLWOH�
(�7LWOH�9�(,6$ � ��������� � � ²² ²²
&RQJUHVVLRQDOO\�'LUHFWHG�3URMHFWV ������� � ������� � �������� �������
6XEWRWDO��(QHUJ\�(IILFLHQF\�DQG�5HQHZDEOH�(QHUJ\ ��������� ���������� ��������� ��������� �������� �����
8VH�RI�3ULRU�<HDU�%DODQFHV�DQG�2WKHU�$GMXVWPHQWV ������� � � � ²² ²²
7RWDO��(QHUJ\�(IILFLHQF\�$QG�5HQHZDEOH�(QHUJ\ ��������� ���������� ��������� ��������� �������� �����

�GROODUV�LQ�WKRXVDQGV�

)<������YV��)<�����)<������

&XUUHQW�
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)<������
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&RQJUHVVLRQDO�
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²

7KH�)<������2IILFH�RI�(QHUJ\�(IILFLHQF\�DQG�5HQHZDEOH�(QHUJ\��((5(��%XGJHW�5HTXHVW�LV����������
PLOOLRQ��DQ�LQFUHDVH�RI������PLOOLRQ��RU������DERYH�WKH�)<������DSSURSULDWLRQ���((5(�FRQGXFWV�UHVHDUFK��
GHYHORSPHQW��GHPRQVWUDWLRQ�DQG�GHSOR\PHQW��5''	'��DFWLYLWLHV�LQ�SDUWQHUVKLS�ZLWK�LQGXVWU\�WR�DGYDQFH�D�
GLYHUVH�VXSSO\�RI�HQHUJ\�HIILFLHQF\�DQG�FOHDQ�SRZHU�WHFKQRORJLHV�DQG�SUDFWLFHV���7KH�)<������EXGJHW�
UHTXHVW�FRQWLQXHV�WR�VXSSRUW�UHVHDUFK�RQ�SDWKZD\V�WKDW�ZLOO�GHFUHDVH�RXU�1DWLRQ¶V�GHSHQGHQFH�RQ�RLO�DQG�
DFFHOHUDWH�GHYHORSPHQW�RI�FOHDQ�HQHUJ\�XVH�DQG�HOHFWULFLW\�VXSSO\�RSWLRQV���

$GYDQFHG�)XHOV�DQG�9HKLFOHV���������PLOOLRQ��
� $GYDQFHV�HVVHQWLDO�5'	'�SURMHFWV�WR�DFKLHYH�FRVW�FRPSHWLWLYH��FRPPHUFLDO�VFDOH�FHOOXORVLF�

HWKDQRO�SURGXFWLRQ�E\�������DQG�
� $FFHOHUDWHV�5'	'�RQ�3OXJ�LQ�+\EULG�(OHFWULF�9HKLFOHV��3+(9V��DQG�GULYH�WUDLQ�HOHFWULILFDWLRQ�WR�

UHGXFH�SHWUROHXP�GHSHQGHQF\�DQG�PDNH�RXU�1DWLRQ¶V�YHKLFOHV�PRUH�HIILFLHQW��IDFLOLWDWLQJ�WKH�
GRPHVWLF�SURGXFWLRQ�RI�PRUH�WKDQ���������3+(9V�SHU�\HDU�E\�������

&OHDQ�*HQHUDWLRQ�DQG�5HQHZDEOH�3RZHU���������PLOOLRQ��
� 'HYHORSV�DQG�GHPRQVWUDWHV�D�GLYHUVH�SRUWIROLR�RI�UHQHZDEOH�HQHUJ\�WHFKQRORJ\�VROXWLRQV�WR�PHHW�

JURZLQJ�QDWLRQDO�HOHFWULFLW\�JHQHUDWLRQ�QHHGV���
� ,QYHVWV�LQ�VRODU�SRZHU�WR�PDNH�SKRWRYROWDLFV�DQG�FRQFHQWUDWHG�VRODU�SRZHU�ZLGHO\�DYDLODEOH�DQG�

FRPPHUFLDOO\�FRVW�FRPSHWLWLYH�ZLWK�FRQYHQWLRQDO�HOHFWULFLW\�E\�������
� 6XSSRUWV�D�UHIRFXVHG�JHRWKHUPDO�5'	'�SURJUDP�WR�FRQGXFW�HQKDQFHG�JHRWKHUPDO�V\VWHPV�

5	'��
� 3XUVXHV�ZDWHU�SRZHU�WHFKQRORJLHV�DV�SDUW�RI�((5(¶V�5	'�SRUWIROLR��DQG�
� &RQWLQXHV�WR�UHVHDUFK�DQG�GHYHORS�FULWLFDO�IXHO�FHOO�WHFKQRORJLHV�WKDW�HQDEOH�QHDU�WHUP�

FRPPHUFLDOL]DWLRQ�SDWKZD\V��



(QHUJ\�(IILFLHQF\���������PLOOLRQ��
� 5HGXFHV�HQHUJ\�FRQVXPSWLRQ�DQG�WUDQVIRUPV�WKH�FDUERQ�IRRWSULQW�RI�WKH�EXLOW�HQYLURQPHQW�WKURXJK�

WKH�GHYHORSPHQW�RI�WHFKQRORJLHV�WKDW�ZLOO�HQDEOH�FRVW�FRPSHWLWLYH�UHWURILWV�WRGD\�DQG�]HUR�HQHUJ\�
EXLOGLQJV�E\�������DQG��

� 6XSSRUWV�WKH�DGYDQFHPHQW�RI�FOHDQ�DQG�HIILFLHQW�GRPHVWLF�LQGXVWULDO�WHFKQRORJLHV�DQG�SURFHVVHV�

5(�(1(5*<6(��������PLOOLRQ��
� 5(�(1(5*<6(�HQFRXUDJHV�VWXGHQWV�WR�SXUVXH�FDUHHUV�LQ�VFLHQFH��HQJLQHHULQJ��DQG�

HQWUHSUHQHXUVKLS�UHODWHG�WR�FOHDQ�HQHUJ\���,Q�)<�������IXQGLQJ�ZLOO�VXSSRUW�WKH�6RODU�'HFDWKORQ��
GHYHORSPHQW�RI�WUDLQLQJ�SURJUDPV�DW�FRPPXQLW\�FROOHJHV�DQG�RWKHU�WUDLQLQJ�FHQWHUV��DQG��
IHOORZVKLSV��LQWHUQVKLSV��SRVW�GRFWRUDO�RSSRUWXQLWLHV�DQG�WKH�GHYHORSPHQW�RI�LQWHUGLVFLSOLQDU\�
PDVWHUV�SURJUDPV�LQ�WKH�DUHD�RI�FOHDQ�HQHUJ\����

3URJUDP�'LUHFWLRQ��)DFLOLWLHV�DQG�6XSSRUW���������PLOOLRQ��
� 7KH�)<������UHTXHVW�SURYLGHV�WKH�IHGHUDO�VWDIILQJ�UHVRXUFHV�DQG�DVVRFLDWHG�FRVWV�UHTXLUHG�WR�

SURYLGH�RYHUDOO�GLUHFWLRQ�DQG�H[HFXWLRQ�RI�((5(��DV�ZHOO�DV�RYHUVLJKW�RI�RQJRLQJ�SURMHFWV���)XQGLQJ�
ZLOO�VXSSRUW�IDFLOLWLHV�DW�WKH�1DWLRQDO�5HQHZDEOH�(QHUJ\�/DERUDWRU\��FURVV�FXWWLQJ�DQDO\VHV�DQG�
LQLWLDWLYHV�RQ�LPSDFWV�RI�((5(�WHFKQRORJLHV�DQG�EDUULHUV�WR�PDUNHWLQJ�((5(�WHFKQRORJLHV��DQG�
LQWHUQDWLRQDO�DFWLYLWLHV�WR�LQFUHDVH�FRRUGLQDWLRQ�DQG�EHVW�SUDFWLFH�VKDULQJ�ZLWK�RWKHU�QDWLRQV��



(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ�

� �
1DWLRQDO�(QHUJ\�,QIRUPDWLRQ�6\VWHP ������� � ������� ������� ������� ������
7RWDO��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ ������� � ������� ������� ������� ������

�GROODUV�LQ�WKRXVDQGV�

)<������YV��)<�����
)<������
&XUUHQW�
$SSURS�

)<������
&XUUHQW�
5HFRYHU\

)<������
&XUUHQW�
$SSURS�

)<������
&RQJUHVVLRQDO�

5HTXHVW

7KH�)<������(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ��(,$��EXGJHW�UHTXHVW�LV��������PLOOLRQ��DQ�LQFUHDVH�RI�������
PLOOLRQ��RU�������DERYH�WKH�)<������DSSURSULDWLRQ���(,$�FRQGXFWV�D�FRPSUHKHQVLYH�GDWD�FROOHFWLRQ�SURJUDP�WKDW�
FRYHUV�WKH�IXOO�VSHFWUXP�RI�HQHUJ\�VRXUFHV��HQG�XVHV��DQG�HQHUJ\�IORZV��JHQHUDWHV�VKRUW��DQG�ORQJ�WHUP�GRPHVWLF�
DQG�LQWHUQDWLRQDO�HQHUJ\�SURMHFWLRQV��DQG�SHUIRUPV�LQIRUPDWLYH�HQHUJ\�DQDO\VHV��(,$�GLVVHPLQDWHV�LWV�GDWD�
SURGXFWV��DQDO\VHV��UHSRUWV��DQG�VHUYLFHV�WR�FXVWRPHUV�DQG�VWDNHKROGHUV�SULPDULO\�WKURXJK�LWV�ZHEVLWH���



2IILFH�RI�(QYLURQPHQWDO�0DQDJHPHQW�

� �
'HIHQVH�(QYLURQPHQWDO�&OHDQXS ��������� ��������� ��������� ��������� ������� �����
1RQ�'HIHQVH�(QYLURQPHQWDO�&OHDQXS ������� ������� ������� ������� ������� ������
8UDQLXP�(QULFKPHQW�'	'�)XQG ������� ������� ������� ������� �������� ������
8UDQLXP�(QULFKPHQW�'	'�)XQG�'LVFUHWLRQDU\�3D\PHQWV �������� � �������� �������� ������� �����
7RWDO��(QYLURQPHQWDO�0DQDJHPHQW ��������� ��������� ��������� ��������� ������� �����

�GROODUV�LQ�WKRXVDQGV�

)<������YV��)<�����
)<������
&XUUHQW�
$SSURS�

)<������
&XUUHQW�
5HFRYHU\

)<������
&XUUHQW�
$SSURS�

)<������
&RQJUHVVLRQDO�

5HTXHVW

7KH�'HIHQVH�(QYLURQPHQWDO�&OHDQXS�8UDQLXP�(QULFKPHQW�'HFRQWDPLQDWLRQ�DQG�'HFRPPLVVLRQLQJ�)XQG�DFFRXQWV�UHIOHFW�FRUUHFWO\�WKH�
$GPLQLVWUDWLRQ¶V�SROLF\�IRU�WKH�'HSDUWPHQW¶V�)<������UHTXHVW���7KHVH�DFFRXQWV�LQFOXGH�����PLOOLRQ�WKDW�ZDV�LQDGYHUWHQWO\�RPLWWHG�IURP�WKH�
RIILFLDO�%XGJHW�UHTXHVW���$�EXGJHW�DPHQGPHQW�LV�H[SHFWHG�WR�EH�IRUWKFRPLQJ�WR�IRUPDOO\�FRUUHFW�IRU�WKLV�HUURU��

7KH�)<������2IILFH�RI�(QYLURQPHQWDO�0DQDJHPHQW��(0��EXGJHW�UHTXHVW�WRWDOV������ELOOLRQ��DQ�LQFUHDVH�RI�����
PLOOLRQ�IURP�WKH�)<������DSSURSULDWLRQ���7KH�SURJUDP�VFRSH�LQFOXGHV�FOHDQXS�RI�WKH�HQYLURQPHQWDO�OHJDF\�IURP����
\HDUV�RI�QXFOHDU�ZHDSRQV�SURGXFWLRQ�DQG�JRYHUQPHQW�VSRQVRUHG�QXFOHDU�HQHUJ\�UHVHDUFK�DW�VLWHV�DURXQG�WKH�
FRXQWU\���7KH�)<������UHTXHVW�SODFHV�D�SULRULW\�RQ�EDODQFLQJ�ULVN�UHGXFWLRQ�DQG�UHJXODWRU\�UHTXLUHPHQWV��ZKLOH�
FRQWLQXLQJ�WKH�'HSDUWPHQW¶V�FRPPLWPHQW�WR�WKH�KLJKHVW�OHYHO�RI�VDIHW\�SHUIRUPDQFH�VWDQGDUGV���(0¶V�REMHFWLYH�LV�
WR�UHGXFH�WKH�OHJDF\�IRRWSULQW�����WR�����E\�WKH�HQG�RI�)<������DQG�����WR�����E\�WKH�HQG�RI�)<�������7KH�)<�
�����UHTXHVW�FRQWLQXHV�(0¶V�ULVN�UHGXFWLRQ�VWUDWHJ\�DQG�IRFXVHV�RQ�IRRWSULQW�UHGXFWLRQ�E\�OHYHUDJLQJ�DGGLWLRQDO�
SURJUHVV�HQDEOHG�E\�WKH�$PHULFDQ�5HLQYHVWPHQW�DQG�5HFRYHU\�$FW���7KH�)<������UHTXHVW�UHIOHFWV�WKH�IROORZLQJ�
SULRULWLHV���HVVHQWLDO�DFWLYLWLHV�WR�PDLQWDLQ�D�VDIH�DQG�VHFXUH�SRVWXUH�LQ�WKH�(0�FRPSOH[��UDGLRDFWLYH�WDQN�ZDVWH�
VWDELOL]DWLRQ��WUHDWPHQW��DQG�GLVSRVDO��VSHQW�QXFOHDU�IXHO�VWRUDJH��UHFHLSW�DQG�GLVSRVLWLRQ��VSHFLDO�QXFOHDU�PDWHULDO�
FRQVROLGDWLRQ��SURFHVVLQJ��DQG�GLVSRVLWLRQ��KLJK�SULRULW\�JURXQGZDWHU�UHPHGLDWLRQ��WUDQVXUDQLF�DQG�PL[HG�ORZ�OHYHO�
ZDVWH�GLVSRVLWLRQ��VRLO�DQG�JURXQGZDWHU�UHPHGLDWLRQ��H[FHVV�IDFLOLWLHV�GHDFWLYDWLRQ�DQG�GHFRPPLVVLRQLQJ��

+DQIRUG�6LWH�5LFKODQG���������PLOOLRQ�
� ,QFOXGHV�IXQGLQJ�IRU�GHDFWLYDWLRQ��GHFRPPLVVLRQLQJ��DQG�GHPROLWLRQ�RI�IDFLOLWLHV�DQG�VWUXFWXUHV�LQ�WKH�����DQG�

����$UHDV�ZLWKLQ�WKH�5LYHU�&RUULGRU�&ORVXUH�3URMHFW��LQFOXGLQJ�DFFHOHUDWLRQ�RI�.�(DVW�5HDFWRU�,QWHULP�6DIH�
6WRUDJH�DQG�GLVSRVLWLRQ�DFWLYLWLHV���'HFUHDVHV�UHIOHFW�FRPSOHWLRQ�RI�����$UHD�SXPS�DQG�WUHDW�V\VWHP�DQG�
FRPSOHWLRQ�RI�VKLSPHQW�RI�QXFOHDU�PDWHULDOV�IURP�WKH�3OXWRQLXP�)LQLVKLQJ�3ODQW���,QFOXGHV����0�IRU�
6DIHJXDUGV�DQG�6HFXULW\��

+DQIRUG�6LWH�5LYHU�3URWHFWLRQ���������PLOOLRQ�
� 3URYLGHV������PLOOLRQ�IRU�FRQVWUXFWLRQ�RI�WKH�:DVWH�7UHDWPHQW�DQG�,PPRELOL]DWLRQ�3ODQW��:73����&RQWLQXHV�

VDIH�PDQDJHPHQW�RI�XQGHUJURXQG�WDQNV�DQG�ZDVWH�UHWULHYDOV�IURP�VLQJOH�VKHOO�WDQNV��7KH�UHTXHVW�DOVR�VXSSRUWV�
VFLHQWLILF�DSSOLHG�UHVHDUFK�DQG�WHFKQRORJ\�GHYHORSPHQW�DFWLYLWLHV�UHODWHG�WR�DGYDQFHG�VROXWLRQV�IRU�WUHDWPHQW�RI�
UDGLRDFWLYH�ZDVWH�LQFOXGLQJ�SUH�WUHDWPHQW�SURFHVVHV��WDQN�VWUXFWXUDO�LQWHJULW\��DQG�DGYDQFHG�UHWULHYDO�
WHFKQRORJLHV��

,GDKR�1DWLRQDO�/DERUDWRU\�������PLOOLRQ��
� 3URYLGHV�IRU�FRPSOHWLRQ�RI�WKH�6RGLXP�%HDULQJ�:DVWH�7UHDWPHQW�)DFLOLW\��7KH�GHFUHDVH�UHIOHFWV�DFFHOHUDWLRQ�RI�

UHPRWH�KDQGOHG�WUDQVXUDQLF�ZDVWH�VKLSPHQWV�WR�WKH�ZDVWH�,VRODWLRQ�3LORW�3ODQW�DQG�D�VFRSH�RI�ZRUN�LQFOXGHG�LQ�WKH�
$PHULFDQ�5HFRYHU\�DQG�5HLQYHVWPHQW�$FW�

2DN�5LGJH�5HVHUYDWLRQ�������PLOOLRQ��
� ,QFOXGHV�WUHDWPHQW�DQG�GLVSRVDO�RI�GHIHQVH�IXQGHG�GHFRPPLVVLRQLQJ��OHJDF\�ZDVWH�PDQDJHPHQW�DFWLYLWLHV��LQFOXGLQJ�

RQJRLQJ�RSHUDWLRQ�RI�WKH�(QYLURQPHQWDO�0DQDJHPHQW�:DVWH�0DQDJHPHQW�)DFLOLW\��SURFHVVLQJ�RI�FRQWDFW�DQG�
UHPRWH�KDQGOHG�ZDVWH�DW�WKH�7UDQVXUDQLF�:DVWH�7UHDWPHQW�)DFLOLW\��DQG�FRQWLQXLQJ�GHPROLWLRQ�RI�WKH�.����SURFHVV�
EXLOGLQJ���5HIOHFWV�RQJRLQJ�IDFLOLW\�GHVLJQ�DFWLYLWLHV�IRU�WKH�8�����GRZQ�EOHQGLQJ�EXLOGLQJ��WKH�VWDUW�RI�.����GHPROLWLRQ�
DQG�ZRUN�VFRSH�LQFOXGHG�LQ�WKH�$PHULFDQ�5HFRYHU\�DQG�5HLQYHVWPHQW�$FW��,QFOXGHV����0�IRU�6DIHJXDUGV�DQG�6HFXULW\�
DW�(773�

3DGXFDK�*DVHRXV�'LIIXVLRQ�3ODQW�������PLOOLRQ��



� 6XSSRUWV�VWDUW�RI�RSHUDWLRQV�'HSOHWHG�8UDQLXP�+H[DIOXRULGH�&RQYHUVLRQ�)DFLOLW\�DQG�WKH�SDFNDJLQJ�RI�
������PHWULF�WRQV�RI�GHSOHWHG�XUDQLXP� FRQWLQXHG�ODQGILOO�RSHUDWLRQV��SXPS�DQG�WUHDW�RSHUDWLRQV��DQG�
FRPSOHWLRQ�RI�WKH�UHPHGLDWLRQ�RI�WKH�VXUIDFH�ZDWHU�RSHUDEOH�XQLWV�DQG�WKUHH�VRLOV�IDFLOLWLHV���5HIOHFWV�
FRPSOHWLRQ�RI�JURXQGZDWHU�PRQLWRULQJ�V\VWHPV�LQ�WKH�&�����DUHD�DQG�RWKHU�VLWH�JURXQGZDWHU�SXPS�DQG�WUHDW�
V\VWHPV���,QFOXGHV���0�IRU�6DIHJXDUGV�DQG�6HFXULW\�����

3RUWVPRXWK�*DVHRXV�'LIIXVLRQ�3ODQW�������PLOOLRQ��
� ,QFUHDVH�VXSSRUWV�DFFHOHUDWLRQ�RI�GHFRQWDPLQDWLRQ�DQG�GHFRPPLVVLRQLQJ�RI�HQULFKPHQW�IDFLOLWLHV���5HIOHFWV�

FRQWUDFW�DZDUG�IRU�GHFRQWDPLQDWLRQ�DQG�GHFRPPLVVLRQLQJ�VHUYLFHV�DQG�FRQWLQXHG�GLVSRVDO�RI�ORZ�OHYHO�ZDVWH���
6XSSRUWV�VWDUWXS�RI�'HSOHWHG�8UDQLXP�+H[DIOXRULGH�&RQYHUVLRQ�)DFLOLW\�RSHUDWLRQV�DW�3RUWVPRXWK�DQG�WKH�
SDFNDJLQJ�RI�������PHWULF�WRQV�RI�GHSOHWHG�XUDQLXP��,QFOXGHV����0�IRU�6DIHJXDUGV�DQG�6HFXULW\����

6DYDQQDK�5LYHU�6LWH���������PLOOLRQ��
� 6XSSRUWV�6DYDQQDK�5LYHU�6LWH¶V�FULWLFDO� UROH� LQ� WKH�'HSDUWPHQW¶V�HIIRUWV� WR�FRQVROLGDWH�VSHQW�QXFOHDU� IXHO�DQG�QXFOHDU�

PDWHULDOV�DFURVV�WKH�FRPSOH[��DQG�WKH�PDQDJHPHQW�RI�VSHQW�QXFOHDU�IXHO�DQG�QXFOHDU�PDWHULDOV���7KH�UHTXHVW�FRQWLQXHV�
UHFHLSW�RI�SOXWRQLXP�IURP�RWKHU�'2(�VLWHV�DW�WKH�6DYDQQDK�5LYHU�6LWH��VDIH�VWRUDJH�RI�QXFOHDU�PDWHULDOV�LQ�.�$UHD��DQG�
FRQWLQXHG�RSHUDWLRQV�LQ�WKH�+�&DQ\RQ�+�%�/LQH�WR�SURFHVV�OHJDF\�PDWHULDOV�DQG�DOXPLQXP�FODG�VSHQW�QXFOHDU�IXHO�DQG�
116$�IXQGHG�HIIRUWV�WR�EOHQG�KLJKO\�HQULFKHG�XUDQLXP�WR�ORZ�HQULFKHG�XUDQLXP���3URYLGHV�IRU�YLWULILFDWLRQ�RI�WDQN�ZDVWH�DW�
WKH�'HIHQVH�:DVWH�3URFHVVLQJ�)DFLOLW\�DQG�FRQWLQXLQJ�FRQVWUXFWLRQ�RI� WKH�6DOW�:DVWH�3URFHVVLQJ�)DFLOLW\�� ,QFOXGHV�
����0�IRU�6DIHJXDUGV�DQG�6HFXULW\��

:DVWH�,VRODWLRQ�3LORW�3ODQW�&DUOVEDG�������PLOOLRQ�
� 6XSSRUWV�UHFHLSW�RI����FRQWDFW�KDQGOHG�DQG���UHPRWH�KDQGOHG�VKLSPHQWV�RI�WUDQVXUDQLF�ZDVWH�SHU�ZHHN���5HIOHFWV�

RQJRLQJ�ZRUN�RI�&HQWUDOL]HG�&KDUDFWHUL]DWLRQ�3URMHFW�ZDVWH�FKDUDFWHUL]DWLRQ�DFWLYLWLHV�DW�2DN�5LGJH��,GDKR��DQG�/RV�
$ODPRV��,QFOXGHV���0�IRU�6DIHJXDUGV�DQG�6HFXULW\��

:HVW�9DOOH\�'HPRQVWUDWLRQ�3URMHFW������PLOOLRQ��
� 6XSSRUWV�FRQWLQXHG�SURFHVVLQJ�DQG�GLVSRVDO�RI�ZDVWH�JHQHUDWHG�IURP�WKH�GHFRQWDPLQDWLRQ�DQG�GHFRPPLVVLRQLQJ�

DFWLYLWLHV�DW�WKH�0DLQ�3URFHVV�3ODQW�%XLOGLQJ��DQG�SURFHVVLQJ�RI�WUDQVXUDQLF��758��DQG�KLJK�DFWLYLW\�ZDVWHV�
WKURXJK�WKH�5HPRWH�+DQGOHG�:DVWH�)DFLOLW\���7KH�GHFUHDVH�UHIOHFWV�D�VFRSH�RI�ZRUN�LQFOXGHG�LQ�WKH�$PHULFDQ�
5HFRYHU\�DQG�5HLQYHVWPHQW�$FW��,QFOXGHV�����0�IRU�6DIHJXDUGV�DQG�6HFXULW\��

&ORVXUH�6LWHV�����PLOOLRQ��
� 3URYLGHV�IRU�SRVW�FORVXUH�DGPLQLVWUDWLRQ�DW�5RFN\�)ODWV��OLWLJDWLRQ��SHQVLRQV��PHGLFDO�EHQHILWV��HWF����DQG�RWKHU�RQJRLQJ�

OLWLJDWLRQ�OLDELOLWLHV��FRQWUDFW�FORVHRXW��

1DWLRQDO�1XFOHDU�6HFXULW\�$GPLQLVWUDWLRQ�6LWHV�������PLOOLRQ��
� 5HIOHFWV�FRPSOHWLRQ�RI�WKH�LQVWDOODWLRQ�RI�PRQLWRULQJ�ZHOO�QHWZRUNV��DQG�WKH�FRPSOHWLRQ�RI�GHFRQWDPLQDWLRQ�DQG�

GHFRPPLVVLRQLQJ�RI�DFWLYLWLHV�DW�7HFKQLFDO�$UHD����'HOWD�3ULPH�:HVW�DQG�7HFKQLFDO�$UHD����DW�/RV�$ODPRV�
1DWLRQDO�/DERUDWRU\��RSHUDWLRQ�RI�WKH�ORZ�OHYHO�ZDVWH�GLVSRVDO�IDFLOLW\�DW�WKH�1HYDGD�7HVW�6LWH��DQG�DFFHOHUDWLRQ�
RI�WKH�1RUWK�)LHOG�ODQG�UHPHGLDWLRQ�DQG�FRPSOHWLRQ�RI�VRPH�GHPROLWLRQ�RI�QXFOHDU�IDFLOLW\�%XLOGLQJV�*��DQG�+��DW�
WKH�6HSDUDWLRQV�3URFHVV�5HVHDUFK�8QLW��

7HFKQRORJ\�'HYHORSPHQW�DQG�'HSOR\PHQW������PLOOLRQ��
� 6XSSRUWV�DSSOLHG�UHVHDUFK�DQG�WHFKQRORJ\�GHYHORSPHQW�LQ�DUHDV�VXFK�DV�WDQN�ZDVWH��VRLO�DQG�JURXQGZDWHU�

UHPHGLDWLRQ�DQG�GHDFWLYDWLRQ�DQG�GHFRPPLVVLRQLQJ�

3URJUDP�'LUHFWLRQ�������PLOOLRQ��
� 3URYLGHV�IXQGLQJ�IRU�VDODULHV��EHQHILWV��WUDYHO��WUDLQLQJ��VXSSRUW�VHUYLFHV��DQG�RWKHU�UHODWHG�H[SHQVHV�IRU�������

)7(V��������RI�ZKLFK�DUH�ORFDWHG�LQ�ILHOG�RIILFHV������LQ�+HDGTXDUWHUV��DQG�����)7(V�DUH�DVVLJQHG�WR�WKH�(0�
&RQVROLGDWHG�%XVLQHVV�&HQWHU���7KH�)7(V�VXSSRUW�LQLWLDWLYH�WR�LPSURYH�SURMHFW�PDQDJHPHQW�DQG�FRQWUDFW�
PDQDJHPHQW�DQG�WR�SURYLGH�IRU�VXFFHVVLRQ�SODQQLQJ�DV�WKH�QXPEHU�RI�UHWLUHPHQW�HOLJLEOH�SHUVRQQHO�LQFUHDVHV���



2IILFH�RI�)RVVLO�(QHUJ\�

� �
)RVVLO�(QHUJ\�5HVHDUFK�$QG�'HYHORSPHQW ������� ��������� ������� ������� ������� ������
&OHDQ�&RDO�7HFKQRORJ\ � � � � ²² ²²
1DYDO�3HWUROHXP�	�2LO�6KDOH�5HVHUYHV ������ � ������ ������ ��� �����
6WUDWHJLF�3HWUROHXP�5HVHUYH ������� � ������� ������� �������� ������
6WUDWHJLF�3HWUROHXP�5HVHUYH���3HWUROHXP�$FFRXQW ������� � � � ²² ²²
1RUWKHDVW�+RPH�+HDWLQJ�2LO�5HVHUYH ����� � ������ ������ ²² ²²
7RWDO��)RVVLO�(QHUJ\ ��������� ��������� ������� ������� �������� ������

)<������
&XUUHQW�
$SSURS�

)<������
&RQJUHVVLRQDO�

5HTXHVW

�GROODUV�LQ�WKRXVDQGV�

)<������YV��)<�����
)<������
&XUUHQW�
$SSURS�

)<������
&XUUHQW�
5HFRYHU\

7KH�)<������2IILFH�RI�)RVVLO�(QHUJ\��)(��EXGJHW�UHTXHVW�LV��������PLOOLRQ��D�GHFUHDVH�RI��������PLOOLRQ��RU�
������EHORZ�WKH�)<������DSSURSULDWLRQ����)(�PDQDJHV�PXOWLSOH�SURJUDPV�ZKLFK�DUH�GHVFULEHG�EHORZ��

)RVVLO�(QHUJ\�5HVHDUFK�DQG�'HYHORSPHQW��)(5	'���������0��
� 7KH�FRDO�5	'�SURJUDP��������0��FRQWLQXHV�WKH�UHVHDUFK�DQG�GHYHORSPHQW�RI�FDUERQ�FDSWXUH�DQG�VWRUDJH�
WHFKQRORJLHV���5	'�IXQGLQJ�LV�UHODWLYHO\�IODW�FRPSDUHG�WR�WKH������UHTXHVW��DQG�GHPRQVWUDWLRQV��VXFK�DV�WKH�
&OHDQ�&RDO�3RZHU�,QLWLDWLYH��ZLOO�EH�IXQGHG�XQGHU�WKH�$PHULFDQ�5HLQYHVWPHQW�DQG�5HFRYHU\�$FW���5	'�LQFOXGHV�
ODUJH�VFDOH�JHRORJLF�VWRUDJH�GHPRQVWUDWLRQV�ZKLFK�ZLOO�LQMHFW�FDUERQ�GLR[LGH�LQ�D�YDULHW\�RI�JHRORJLF�IRUPDWLRQV��

7KH�$PHULFDQ�5HFRYHU\�DQG�5HLQYHVWPHQW�$FW��$55$��������%��
� $55$�SURYLGHV�IXQGV�IRU�)RVVLO�(QHUJ\�5HVHDUFK�DQG�'HYHORSPHQW��IRFXVHG�RQ�&DUERQ�&DSWXUH�DQG�6WRUDJH�
�&&6����6SHFLILF�SURJUDPV�IXQGHG�E\�WKH�$55$�LQFOXGH���)RVVLO�(QHUJ\�5HVHDUFK�DQG�'HYHORSPHQW��WKH�&OHDQ�
&RDO�3RZHU�,QLWLDWLYH�5RXQG�,,,��,QGXVWULDO�&DUERQ�&DSWXUH�DQG�6WRUDJH�$SSOLFDWLRQV��*HRORJLF�6LWH�
&KDUDFWHUL]DWLRQV��DQG�*HRORJLF�6HTXHVWUDWLRQ�5HVHDUFK�DQG�7UDLQLQJ��

2LO�DQG�1DWXUDO�*DV�������0��
� 1R�IXQGLQJ�LV�UHTXHVWHG�LQ�)<������

6WUDWHJLF�3HWUROHXP�5HVHUYH��635���������0���
� 7KH�635�LV�YLWDO�WR�HQVXULQJ�8�6��HQHUJ\�VHFXULW\��WKLV�VWRFNSLOH�RI�FUXGH�RLO�SURYLGHV�1DWLRQDO�DQG�HFRQRPLF�
VHFXULW\�DJDLQVW�IRUHLJQ�DQG�GRPHVWLF�GLVUXSWLRQV�WR�FULWLFDO�RLO�VXSSOLHV���7KH�)<����%XGJHW�FRQWLQXHV�D�635�
SURJUDP�WKDW�LV�HQYLURQPHQWDOO\�UHVSRQVLEOH�DQG�IXOO\�UHVSRQVLYH�WR�WKH�QHHGV�RI�WKH�1DWLRQ�DQG�WKH�SXEOLF��7KH�
UHTXHVW�SURSRVHV�XVH�RI�SULRU�\HDU�EDODQFHV�IRU�D�ELOOLRQ�EDUUHO�H[SDQVLRQ�DW�5LFKWRQ��06�VLWH�WR�SDUWLDOO\�IXQG�
UHTXLUHG�RSHUDWLRQV�DQG�PDQDJHPHQW�DFWLYLWLHV�

1RUWKHDVW�+RPH�+HDWLQJ�2LO�5HVHUYH��1(++25��������0�
� 1(++25�FRQWLQXHV�WR�PDLQWDLQ�D��0�EDUUHO�UHVHUYH�RI�KRPH�KHDWLQJ�RLO�DW�WKUHH�ORFDWLRQV�LQ�WKH�8�6��1RUWKHDVW�
DQG�SURYLGHV�IXQGLQJ�IRU�WKH�DZDUG�RI�QHZ�VWRUDJH�FRQWUDFWV�LQ�ODWH�)<�������

1DYDO�3HWUROHXP�DQG�2LO�6KDOH�5HVHUYH��13265��������0�
� 13265�FRQWLQXHV�HQYLURQPHQWDO�UHPHGLDWLRQ�DQG�HTXLW\�ILQDOL]DWLRQ�DW�135����135���RSHUDWLRQ�DV�D�VWULSSHU�ILHOG��
WKH�5RFN\�0RXQWDLQ�2LOILHOG�7HVWLQJ�&HQWHU�DV�D�ILHOG�GHPRQVWUDWLRQ�IDFLOLW\��DQG�HQYLURQPHQWDO�UHPHGLDWLRQ�RI�
IDFLOLWLHV�WKDW�DUH�QR�ORQJHU�XVHIXO�IRU�HLWKHU�ILHOG�WHVWLQJ�SURMHFWV�RU�IRU�IXWXUH�SURGXFWLRQ�RSHUDWLRQV��



2WKHU�'HIHQVH�$FWLYLWLHV�
+HDOWK��6DIHW\�DQG�6HFXULW\�

� �
+HDOWK��6DIHW\�DQG�6HFXULW\ ������� � ������� ������� ������� �����
3URJUDP�'LUHFWLRQ ������ � ������� ������� ������ �����
&RQJUHVVLRQDOO\�'LUHFWHG�3URMHFWV ��� � ����� � ������ �������
7RWDO��+HDOWK��6DIHW\�DQG�VHFXULW\ ������� � ������� ������� ������� �����

�GROODUV�LQ�WKRXVDQGV�

)<������YV��)<�����
)<������
&XUUHQW�
$SSURS�

)<������
&XUUHQW�
5HFRYHU\

)<������
&XUUHQW�
$SSURS�

)<������
&RQJUHVVLRQDO�

5HTXHVW

7KH�)<������+HDOWK��6DIHW\�DQG�6HFXULW\�UHTXHVW�LV��������PLOOLRQ��DQ�LQFUHDVH�RI��������RU������SHUFHQW�RYHU�
WKH�)<������HQDFWHG�IXQGLQJ�OHYHO�WR�PDLQWDLQ�D�VDIH�DQG�VHFXUH�ZRUN�HQYLURQPHQW�IRU�DOO�)HGHUDO�DQG�FRQWUDFWRU�
HPSOR\HHV��WR�HQVXUH�WKDW�LWV�RSHUDWLRQV�SUHVHUYH�WKH�KHDOWK��VDIHW\��DQG�VHFXULW\�RI�WKH�VXUURXQGLQJ�FRPPXQLWLHV��
DQG�SURWHFW�WKH�QDWLRQDO�VHFXULW\�DQG�RWKHU�DVVHWV�HQWUXVWHG�WR�WKH�'HSDUWPHQW��

+HDOWK�DQG�6DIHW\��������PLOOLRQ���
� +HDOWK�DQG�6DIHW\�$FWLYLWLHV�HQVXUH�WKDW�'2(�ZRUNHUV��WKH�SXEOLF��DQG�WKH�HQYLURQPHQW�DUH�DGHTXDWHO\�SURWHFWHG�

IURP�WKH�QXFOHDU��FKHPLFDO��DQG�LQGXVWULDO�KD]DUGV�SRVHG�E\�'2(�RSHUDWLRQV�ZKLOH�VWULYLQJ�WR�EH�FXUUHQW�ZLWK�
ZRUOGZLGH�WHFKQRORJLHV��NQRZOHGJH��DQG�H[SHULHQFH��

� 3URJUDP�LV�URXJKO\�FRQVWDQW�ZLWK�D�VOLJKW�GHFUHDVH�LQ�IXQGLQJ�GXH�WR�D�UHGXFHG�QHHG�IRU�'2(�RSHUDWLRQDO�GDWD�IURP�
WKH�'HSDUWPHQW�RI�/DERU�LQ�WKH�(PSOR\HH�&RPSHQVDWLRQ�SURJUDP��DQG�WKH�5XVVLDQ�+HDOWK�3URMHFW�PRYLQJ�IURP�
GDWD�FROOHFWLRQ�WR�UHSRUWLQJ�ZULWLQJ�DFWLYLWLHV��

6HFXULW\���������PLOOLRQ���
� 6HFXULW\�$FWLYLWLHV�SURYLGH�IRU�VHFXULW\�SROLF\�GHYHORSPHQW��LQWHUSUHWDWLRQ��DQG�JXLGDQFH��WKH�GHYHORSPHQW�DQG�

FRQGXFW�RI�VHFXULW\�DQG�VDIHW\�WUDLQLQJ��WKH�GHSOR\PHQW�RI�QHZ�VHFXULW\�WHFKQRORJLHV��DQG�GHYHORSPHQW�DQG�
PDQDJHPHQW�RI�WKH�'HSDUWPHQW¶V�FODVVLILFDWLRQ��GHFODVVLILFDWLRQ��DQG�FRQWUROOHG�LQIRUPDWLRQ�SURJUDP��

� 7KH�IXQGLQJ�LQFUHDVH�LV�D�UHVXOW�RI�LQFUHDVHV�LQ�VSHFLDOL]HG�VHFXULW\�DFWLYLWLHV��DQ�LQFUHDVH�LQ�WKH�QXPEHU�DQG�
FRVW�RI�DFFHVV�DXWKRUL]DWLRQ�LQYHVWLJDWLRQV�IRU�'2(�+HDGTXDUWHUV�DQG�RWKHU�8�6��JRYHUQPHQW�SHUVRQQHO��
RIIVHW�E\�D�GHFUHDVH�LQ�VHFXULW\�WHFKQRORJ\�V\VWHPV�GHYHORSPHQW�DQG�GHSOR\PHQW�EDVHG�RQ�D�VKULQNLQJ�
QXFOHDU�IRRWSULQW�DQG�WKH�YDOXH�RI�V\VWHPV�SUHYLRXVO\�GHSOR\HG��

3URJUDP�'LUHFWLRQ���������PLOOLRQ���
� 3URJUDP�'LUHFWLRQ�SURYLGHV�WKH�IHGHUDO�VWDIILQJ��VXSSRUW�VHUYLFHV��DQG�RWKHU�UHVRXUFHV�DQG�DVVRFLDWHG�FRVWV��:RUN�

LQFOXGHV�WKH�,QGHSHQGHQW�2YHUVLJKW�DFWLYLW\��ZKLFK�SURYLGHV�DFFXUDWH��FRPSUHKHQVLYH�DQDO\VLV�RI�WKH�HIIHFWLYHQHVV�
RI�WKH�LPSOHPHQWDWLRQ�RI�'2(�QXFOHDU�VDIHJXDUGV�DQG�VHFXULW\��F\EHU�VHFXULW\��HPHUJHQF\�PDQDJHPHQW��DQG�
HQYLURQPHQW��VDIHW\�DQG�KHDOWK�SURJUDPV��$OVR�SURYLGHV�OLDLVRQ�ZLWK�WKH�'HIHQVH�1XFOHDU�)DFLOLWLHV�6DIHW\�%RDUG��

� ,QFUHDVH�UHIOHFWV�WKH�FRVW�RI�OLYLQJ�DGMXVWPHQWV�IRU�WKH�)HGHUDO�ZRUNIRUFH��DQ�LQFUHDVH�LQ�H[HFXWLYH�SURWHFWLRQ�
WUDYHO��DQG�LQFUHDVHG�LQGHSHQGHQW�RYHUVLJKW�DFWLYLWLHV�WR�LPSOHPHQW�QXFOHDU�VDIHW\�HQKDQFHPHQWV�LQ�UHVSRQVH�
WR�WKH�*RYHUQPHQW�$FFRXQWDELOLW\�2IILFH��



2IILFH�RI�,QVSHFWRU�*HQHUDO�

� �
2IILFH�RI�,QVSHFWRU�*HQHUDO ������ ������ ������ ������ ������ ������
7RWDO��2IILFH�2I�7KH�,QVSHFWRU�*HQHUDO ������ ������ ������ ������ ������ ������

�GROODUV�LQ�WKRXVDQGV�

)<������YV��)<�����
)<������
&XUUHQW�
$SSURS�

)<������
&XUUHQW�
5HFRYHU\

)<������
&XUUHQW�
$SSURS�

)<������
&RQJUHVVLRQDO�

5HTXHVW

7KH�)<������2IILFH�RI�,QVSHFWRU�*HQHUDO��,*��EXGJHW�UHTXHVW�LV�������PLOOLRQ��D�GHFUHDVH�RI������PLOOLRQ��RU�
������EHORZ�WKH�)<������DSSURSULDWLRQ���7KH�,* SURPRWHV�WKH�HIIHFWLYH��HIILFLHQW��DQG�HFRQRPLFDO�RSHUDWLRQ�RI�WKH�
SURJUDPV�DQG�RSHUDWLRQV�RI�'2(��LQFOXGLQJ�WKH�1DWLRQDO�1XFOHDU�6HFXULW\�$GPLQLVWUDWLRQ�DQG�WKH�)HGHUDO�(QHUJ\�
5HJXODWRU\�&RPPLVVLRQ��WKURXJK�DXGLWV��LQVSHFWLRQV��LQYHVWLJDWLRQV�DQG�RWKHU�UHYLHZV��ZKLOH�GHWHFWLQJ�DQG�
SUHYHQWLQJ�IUDXG��ZDVWH��DEXVH��DQG�YLRODWLRQV�RI�ODZ���$GGLWLRQDOO\��LQ�)<�������WKH�2,*�UHFHLYHG�����PLOOLRQ�IURP�
WKH�$PHULFDQ�5HFRYHU\�	�5HLQYHVWPHQW�$FW���7KHVH�IXQGV�ZLOO�EH�XVHG�WR�SURYLGH�HIIHFWLYH�RYHUVLJKW�RI�WKH�
'HSDUWPHQW¶V�5HFRYHU\�$FW�SURJUDPV��JUDQWV�DQG�SURMHFWV�LQ�DQ�HIIRUW�WR�SURWHFW�WD[SD\HU�LQWHUHVWV��



2IILFH�RI�/HJDF\�0DQDJHPHQW�

� �
2WKHU�'HIHQVH�$FWLYLWLHV

/HJDF\�0DQDJHPHQW ������� � ������� ������� ������ �����
3URJUDP�'LUHFWLRQ ������ � ������ ������ ���� �����
&RQJUHVVLRQDOO\�'LUHFWHG�3URMHFWV � � ����� � ������ �������

7RWDO��2IILFH�2I�/HJDF\�0DQDJHPHQW ������� � ������� ������� ������ �����

�GROODUV�LQ�WKRXVDQGV�

)<������YV��)<�����
)<������
&XUUHQW�
$SSURS�

)<������
&XUUHQW�
5HFRYHU\

)<������
&XUUHQW�
$SSURS�

)<������
&RQJUHVVLRQDO�

5HTXHVW

7KH�)<������2IILFH�RI�/HJDF\�0DQDJHPHQW �/0��EXGJHW�UHTXHVW�LV��������PLOOLRQ��D�GHFUHDVH�RI������PLOOLRQ��
RU�������EHORZ�WKH�)<������DSSURSULDWLRQ���7KH�UHTXHVW�FRQWLQXHV�WR�HQVXUH�VXVWDLQDEOH�SURWHFWLRQ�RI�KXPDQ�
KHDOWK�DQG�WKH�HQYLURQPHQW�DIWHU�'2(�FOHDQXS�LV�FRPSOHWHG�DQG�PDQDJHV�SRVW�FORVXUH�UHVSRQVLELOLWLHV���/0�LV�
UHVSRQVLEOH�IRU�ORQJ�WHUP�VWHZDUGVKLS�DFWLYLWLHV��H�J���JURXQGZDWHU�PRQLWRULQJ��GLVSRVDO�FHOO�PDLQWHQDQFH��UHFRUGV�
PDQDJHPHQW��DQG�PDQDJHPHQW�RI�QDWXUDO�UHVRXUFHV��DW�VLWHV�ZKHUH�DFWLYH�UHPHGLDWLRQ�KDV�EHHQ�FRPSOHWHG���,Q�
DGGLWLRQ��DW�VRPH�VLWHV�WKH�SURJUDP�LQFOXGHV�PDQDJHPHQW�DQG�DGPLQLVWUDWLRQ�RI�SHQVLRQ�DQG�EHQHILW�FRQWLQXLW\�IRU�
FRQWUDFWRU�UHWLUHHV���7KH�SURSRVHG�EXGJHW�LQFOXGHV��

2WKHU�'HIHQVH�$FWLYLWLHV��/HJDF\�0DQDJHPHQW��������0��

/HJDF\�0DQDJHPHQW���������PLOOLRQ���)XQGLQJ�IRFXVHV�RQ�FDUU\LQJ�RXW�DOO�SRVW�FORVXUH�ORQJ�WHUP�
VXUYHLOODQFH�DQG�PDLQWHQDQFH�UHVSRQVLELOLWLHV�DW����VLWHV�DQG�SHQVLRQV�DQG�EHQHILWV�FODLPV�IRU�IRUPHU�
FRQWUDFWRU�HPSOR\HHV�DW���VLWHV���,Q�DGGLWLRQ��IXQGV�VXSSRUW�DOO�RWKHU�OHJDF\�PDQDJHPHQW�IXQFWLRQV�
LQFOXGLQJ�WKH�UHXVH�DQG�SURSHUW\�PDQDJHPHQW�RI�'2(�VLWHV��DUFKLYLQJ�UHFRUGV�DQG�WKH�(QYLURQPHQWDO�
-XVWLFH�SURJUDP�

3URJUDP�'LUHFWLRQ��������PLOOLRQ���)<������IXQGLQJ�VXSSRUWV�VDODULHV�EHQHILWV��WUDYHO��VXSSRUW�VHUYLFHV��
RWKHU�UHODWHG�H[SHQVHV�DQG�FRQWLQXHV�WR�DGPLQLVWHU�LW¶V�SURJUDPV�FRQVLVWHQW�ZLWK�LW¶V�GHOHJDWLRQ�DV�D�+LJK�
3HUIRUPLQJ�2UJDQL]DWLRQ�



/RDQ�DQG�/RDQ�*XDUDQWHH�3URJUDPV�

� �
7LWOH������,QQRYDWLYH�7HFKQRORJ\�/RDQ�*XDUDQWHH�3URJUDP

$GPLQLVWUDWLYH�2SHUDWLRQV ������ � ������ ������ ������� ������
$GPLQLVWUDWLYH�2SHUDWLRQV��2IIVHWWLQJ�&ROOHFWLRQV ������� � ������� ������� ������� ������
&RVW�RI�/RDQ�*XDUDQWHHV � � � ������� �������� 1�$
7RWDO��7LWOH������,QQRYDWLYH�7HFKQRORJ\�/RDQ�*XDUDQWHH � � � ������� �������� 1�$

6HFWLRQ������7HPSRUDU\�/RDQ�*XDUDQWHH�3URJUDP
&RVW�RI�/RDQ�*XDUDQWHHV � ��������� � � ²² ²²
$GPLQLVWUDWLYH�2SHUDWLRQV � ������ ������ ������ ������ ������
$GPLQLVWUDWLYH�2SHUDWLRQV��2IIVHWWLQJ�&ROOHFWLRQV � � ������� ������� ������ ������
7RWDO��6HFWLRQ������7HPSRUDU\�/RDQ�*XDUDQWHH�3URJUDP � ��������� � � ²² ²²
7RWDO��,QQRYDWLYH�7HFKQRORJ\�/RDQ�*XDUDQWHH�3URJUDP � ��������� � ������� �������� 1�$
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� �
'LUHFW�/RDQ�6XEVLG\�&RVWV ��������� � � � ²²
$GPLQLVWUDWLYH�([SHQVHV ������ ������ ������ ����� ������� ������
7RWDO��$GYDQFHG�7HFKQRORJ\�9HKLFOHV�0DQXIDFWXULQJ�/RDQ�3URJUDP ��������� ������ ������ ����� ������� ������

�GROODUV�LQ�WKRXVDQGV�

)<������YV��)<�����
)<������
&XUUHQW�
$SSURS�

)<������
&XUUHQW�
5HFRYHU\

)<������
&XUUHQW�
$SSURS�

)<������
&RQJUHVVLRQDO�

5HTXHVW
²²

7KH�)<������%XGJHW�5HTXHVW�IRU�WKH�7LWOH�;9,,�,QQRYDWLYH�7HFKQRORJ\�/RDQ�*XDUDQWHH�3URJUDP�LV��������
PLOOLRQ�LQ�FUHGLW�VXEVLG\�FRVWV�WR�VXSSRUW�UHQHZDEOH�HQHUJ\�V\VWHPV�DQG�HIILFLHQW�HQG�XVH�HQHUJ\�WHFKQRORJ\�
SURMHFWV�DQG�DQ�DGGLWLRQDO�������ELOOLRQ�LQ�ORDQ�JXDUDQWHH�DXWKRULW\�WR�VXSSRUW�QXFOHDU�SRZHU�SURMHFWV��7KH�/RDQ�
*XDUDQWHH�SURJUDP�LV�DOVR�UHTXHVWLQJ�����PLOOLRQ�IRU�DGPLQLVWUDWLYH�H[SHQVHV�WR�RSHUDWH�WKH�RIILFH�DQG�VXSSRUW�
SHUVRQQHO�DQG�DVVRFLDWHG�FRVWV��7KLV�UHTXHVW�ZLOO�EH�RIIVHW�E\�FROOHFWLRQV��7KH�)<������%XGJHW�5HTXHVW�IRU�WKH�
$GYDQFHG�7HFKQRORJ\�9HKLFOHV�0DQXIDFWXULQJ�/RDQ�3URJUDP��$790��LV�������PLOOLRQ�IRU�DGPLQLVWUDWLYH�
H[SHQVHV��'2(�LV�QRW�VHHNLQJ�DGGLWLRQDO�DSSURSULDWLRQV�IRU�FUHGLW�VXEVLG\�FRVWV�LQ�)<�������

6HFWLRQ������RI�(3$FW���DXWKRUL]HV�WKH�'HSDUWPHQW�WR�SURYLGH�ORDQ�JXDUDQWHHV�IRU�UHQHZDEOH�HQHUJ\�V\VWHPV��
DGYDQFHG�QXFOHDU�SRZHU�IDFLOLWLHV��DGYDQFHG�IRVVLO�HQHUJ\�WHFKQRORJLHV��HQHUJ\�HIILFLHQF\�WHFKQRORJLHV��DQG�PDQ\�
RWKHU�W\SHV�RI�SURMHFWV���7KHVH�SURMHFWV�PXVW�DYRLG��UHGXFH��RU�VHTXHVWHU�DLU�SROOXWDQWV�RU�DQWKURSRJHQLF�
HPLVVLRQV�RI�JUHHQKRXVH�JDVHV��HPSOR\�QHZ�RU�VLJQLILFDQWO\�LPSURYHG�WHFKQRORJLHV�FRPSDUHG�WR�FRPPHUFLDO�
WHFKQRORJLHV�LQ�VHUYLFH�LQ�WKH�8QLWHG�6WDWHV�DW�WKH�WLPH�WKH�JXDUDQWHH�LV�LVVXHG��DQG�RIIHU�D�UHDVRQDEOH�SURVSHFW�
RI�UHSD\PHQW�RI�WKH�SULQFLSDO�DQG�LQWHUHVW�RQ�WKH�JXDUDQWHHG�REOLJDWLRQ���

7KH�$790�/RDQ�3URJUDP�ZDV�DXWKRUL]HG�XQGHU�6HFWLRQ�����RI�WKH�(QHUJ\�,QGHSHQGHQFH�DQG�6HFXULW\�$FW�RI�
�����DQG�SURYLGHV�GLUHFW�ORDQV�WR�HOLJLEOH�DXWRPRELOH�PDQXIDFWXUHUV�DQG�FRPSRQHQW�VXSSOLHUV�IRU�SURMHFWV�WKDW�
UHHTXLS��H[SDQG��DQG�HVWDEOLVK�PDQXIDFWXULQJ�IDFLOLWLHV�LQ�WKH�8QLWHG�6WDWHV���7KH�SURJUDP�ZLOO�SURGXFH�OLJKW�GXW\�
YHKLFOHV�DQG�FRPSRQHQWV�IRU�VXFK�YHKLFOHV��DQG�SURYLGH�PHDQLQJIXO�LPSURYHPHQWV�LQ�IXHO�HFRQRP\�SHUIRUPDQFH�
EH\RQG�FHUWDLQ�VSHFLILHG�OHYHOV��6HFWLRQ�����DOVR�DOORZV�WKHVH�JUDQWV�DQG�ORDQV�WR�FRYHU�HQJLQHHULQJ�LQWHJUDWLRQ�
FRVWV�DVVRFLDWHG�ZLWK�VXFK�SURMHFWV��

5HQHZDEOH�(QHUJ\�6\VWHPV�DQG�(IILFLHQW�(QG�8VH�(QHUJ\�7HFKQRORJ\�3URMHFWV�
� 7KH������PLOOLRQ�UHTXHVW�IRU�ORDQ�JXDUDQWHH�FUHGLW�VXEVLG\�FRVWV�ZLOO�VXSSRUW�DQ�HVWLPDWHG����WR����ELOOLRQ�LQ�

HOLJLEOH�ORDQV�IRU�LQQRYDWLYH�UHQHZDEOH�HQHUJ\�V\VWHPV�DQG�HIILFLHQW�HQG�XVH�HQHUJ\�WHFKQRORJ\�SURMHFWV���
� ,QQRYDWLYH�UHQHZDEOH�HQHUJ\�SURMHFWV�ZLOO�EH�LQFUHDVLQJO\�VRXJKW�DV�)HGHUDO��VWDWH��DQG�UHJLRQDO�DFWLRQV�DQG�

ILQDQFLDO�LQFHQWLYHV�DIIHFWLQJ�WKH�GHSOR\PHQW�RI�FOHDQ�HQHUJ\�WHFKQRORJLHV�DQG�UHQHZDEOH�HQHUJ\�SRUWIROLR�
VWDQGDUGV�DUH�LPSOHPHQWHG�QDWLRQZLGH���

1XFOHDU�
� 7KH�UHTXHVW�IRU�����ELOOLRQ�LQ�ORDQ�JXDUDQWHH�DXWKRULW\�IRU�QXFOHDU�SRZHU�SURMHFWV�LQ�)<�����ZLOO�VXSSRUW�WKH�

QHDU�WHUP�GHSOR\PHQW�RI�QHZ�SODQWV�LQ�VXSSRUW�RI�FOHDQ�HQHUJ\�JRDOV�DQG�GHPRQVWUDWH�WKDW�WKH�IDFWRUV�



UHVSRQVLEOH�IRU�ILQDQFLQJ�ULVN�SUHPLXPV�DUH�PDQDJHDEOH��FOHDULQJ�WKH�ZD\�WR�DIIRUGDEOH�SULYDWH�VHFWRU�
ILQDQFLQJ�DV�TXLFNO\�DV�SRVVLEOH����

$GPLQLVWUDWLYH�2SHUDWLRQV�
� 7KH�����PLOOLRQ�UHTXHVW�WR�VXSSRUW�DGPLQLVWUDWLYH�RSHUDWLRQV�RI�WKH�,QQRYDWLYH�7HFKQRORJ\�/RDQ�*XDUDQWHH�

SURJUDP�DQG�WKH�����PLOOLRQ�UHTXHVW�WR�VXSSRUW�DGPLQLVWUDWLYH�RSHUDWLRQV�RI�WKH�$790�SURJUDP�DOORZV�
'HSDUWPHQW�PHHWV�VWDWXWRU\�UHTXLUHPHQWV�DQG�LPSOHPHQWV�HIIHFWLYH�PDQDJHPHQW�DQG�RYHUVLJKW�RI�LWV�ORDQ�
JXDUDQWHH�DFWLYLWLHV���3URJUDP�IXQGLQJ�VXSSRUWV�IHGHUDO�VWDII�DQG�DVVRFLDWHG�FRVWV�DV�ZHOO�DV�WKH�SURFXUHPHQW�
RI�RXWVLGH�H[SHUWLVH�LQ�DUHDV�VXFK�DV�ILQDQFH��SURMHFW�HQJLQHHULQJ��OHJDO�DQG�FRPPHUFLDO�PDUNHW�DVVHVVPHQW��

$FFRPSOLVKPHQWV�WR�'DWH�
� 6LQFH�LQFHSWLRQ��WKH�,QQRYDWLYH�7HFKQRORJ\�/RDQ�*XDUDQWHH�3URJUDP�KDV�LVVXHG�HLJKW�FRPSHWLWLYH�

VROLFLWDWLRQV��7KH�SURJUDP�KDV�PDGH�IRXU�FRQGLWLRQDO�FRPPLWPHQWV�WRWDOLQJ������PLOOLRQ��
� 7KH�$790�SURJUDP�KDV�LVVXHG�ILYH�FRQGLWLRQDO�FRPPLWPHQWV�WRWDOLQJ������ELOOLRQ��



2IILFH�RI�1XFOHDU�(QHUJ\�

� �
1XFOHDU�(QHUJ\�(QDEOLQJ�7HFKQRORJLHV � � � ������ ������� 1�$
,QWHJUDWHG�8QLYHUVLW\�3URJUDP ����� � ����� � ������ �������
5(�(1(5*<6( � � � ����� ������ 1�$
5HDFWRU�&RQFHSWV�5'	' � � � ������� �������� 1�$
*HQHUDWLRQ�,9�1XFOHDU�(QHUJ\�6\VWHPV ������� � ������� � �������� �������
1XFOHDU�3RZHU����� ������� � ������� � �������� �������
1XFOHDU�+\GURJHQ�,QLWLDWLYH ����� � � � ²²
$GYDQFHG�)XHO�&\FOH�,QLWLDWLYH ������� � � � ²²
)XHO�&\FOH�5HVHDUFK�DQG�'HYHORSPHQW � � ������� ������� ������� ������
,QWHUQDWLRQDO�1XFOHDU�3RZHU�3URJUDPV � � � ����� ������ 1�$
5DGLRORJLFDO�)DFLO LWLHV�0DQDJHPHQW ������ � ������ ������ ������ �����
,GDKR�)DFLO LWLHV�0DQDJHPHQW ������� � ������� ������� ������� �����
,GDKR�6LWHZLGH�6DIHJXDUGV�DQG�6HFXULW\ ������ � � �

²²
²²

²² ²²
3URJUDP�'LUHFWLRQ ������ � ������ ������ ������� ������
7UDQVIHU�IURP�6WDWH�'HSDUWPHQW ����� � � � ²²
&RQJUHVVLRQDO�'LUHFWHG�3URMHFWV ����� � ����� � ������ �������
6XEWRWDO��1XFOHDU�(QHUJ\ ������� � ������� ������� ������� �����

$GMXVWPHQWV�
8VH�RI�3ULRU�<HDU�%DODQFHV ������ � � � ²² ²²
)XQGLQJ�IURP�2WKHU�'HIHQVH�$FWLYLWLHV ������� � � � ²² ²²

7RWDO��1XFOHDU�(QHUJ\ ������� � ������� ������� ������� �����

2WKHU�'HIHQVH�$FWLYLWLHV

'HIHQVH�5HODWHG�$FWLYLWLHV ������ � ������ ������ ������ �����
0L[HG�2[LGH�)XHO�)DEULFDWLRQ�)DFLOLW\ ������� � � � ²² ²²

�7RWDO��2WKHU�'HIHQVH�$FWLYLWLHV ������� � ������ ������ ������ �����
7RWDO��2IILFH�RI�1XFOHDU�(QHUJ\ ��������� � ������� ������� ������� �����

�GROODUV�LQ�WKRXVDQGV�
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$SSURS�
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5HFRYHU\

)<������
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)<������
&RQJUHVVLRQDO�

5HTXHVW

²²

7KH�)<������2IILFH�RI�1XFOHDU�(QHUJ\ �1(��%XGJHW�5HTXHVW�LV��������PLOOLRQ��DQ�LQFUHDVH�RI�������PLOOLRQ��RU�
�����DERYH�WKH�)<������DSSURSULDWLRQ��1(�FRQGXFWV�UHVHDUFK�DQG�GHYHORSPHQW�RQ�QXFOHDU�HQHUJ\�JHQHUDWLRQ��
VHFXULW\��PDWHULDOV��V\VWHPV��VDIHW\��DQG�ZDVWH�PDQDJHPHQW�WHFKQRORJLHV�DQG�WRROV��DQG�RSHUDWHV�DQG�PDLQWDLQV�
QXFOHDU�LQIUDVWUXFWXUH�LQ�D�VDIH�DQG�FRPSOLDQW�PDQQHU�WR�VXSSRUW�DFKLHYHPHQW�RI�QDWLRQDO�HQHUJ\��FOLPDWH��DQG�
QRQ�SUROLIHUDWLRQ�JRDOV��

5HDFWRU�&RQFHSWV�5HVHDUFK��'HYHORSPHQW��DQG�'HPRQVWUDWLRQ���������PLOOLRQ��
� 7KLV�SURJUDP�VXSSRUWV�UHVHDUFK�DQG�GHYHORSPHQW�IRU�D�GLYHUVH�VHW�RI�DGYDQFHG�ILVVLRQ�SRZHU�V\VWHPV�

FDSDEOH�RI�SURGXFLQJ�HOHFWULFLW\��0:H��DQG��LQ�WKH�FDVH�RI�WKH�1H[W�*HQHUDWLRQ�1XFOHDU�3ODQW��JHQHUDWLQJ�
SURFHVV�KHDW��%78V��VXVWDLQDEO\�DQG�HFRQRPLFDOO\��

� 5HDFWRU�FRQFHSWV�LQFOXGH�6PDOO�0RGXODU�5HDFWRUV��WKH�1H[W�*HQHUDWLRQ�1XFOHDU�3ODQW��DQG�RWKHU�DGYDQFHG�
UHDFWRU�FRQFHSWV��5	'�DFWLYLWLHV�ZLOO�DOVR�IRUP�WKH�VFLHQWLILF�EDVLV�IRU�H[WHQGLQJ�WKH�OLIH�RI�WKH�FXUUHQW�IOHHW�RI�
QXFOHDU�SODQWV���

)XHO�&\FOH�5HVHDUFK�DQG�'HYHORSPHQW���������PLOOLRQ��
� 7KLV�UHVHDUFK�DQG�GHYHORSPHQW�SURJUDP�VXSSRUWV�ORQJ�WHUP��VFLHQFH�EDVHG�UHVHDUFK�DQG�GHYHORSPHQW�RI�

QXFOHDU�IXHO�DQG�ZDVWH�PDQDJHPHQW�WHFKQRORJLHV�WKDW�ZLOO�HQDEOH�D�VDIH��VHFXUH��DQG�HFRQRPLF�IXHO�F\FOH���
� 1(�ZLOO�OHDG�IXWXUH�ZDVWH�PDQDJHPHQW�DFWLYLWLHV�IRU�WKH�'HSDUWPHQW��LQFOXGLQJ�SURYLGLQJ�VXSSRUW�WR�WKH�

SODQQHG�%OXH�5LEERQ�&RPPLVVLRQ��

1XFOHDU�(QHUJ\�(QDEOLQJ�7HFKQRORJLHV��������PLOOLRQ��
� 7KLV�SURJUDP�LQYHVWLJDWHV�FURVVFXWWLQJ�WHFKQRORJLHV�DQG�WUDQVIRUPDWLYH�EUHDNWKURXJKV�DFURVV�D�EURDG�

VSHFWUXP�RI�DUHDV�ZLWK�DSSOLFDELOLW\�WR�PXOWLSOH�UHDFWRU�FRQFHSWV�DQG�IXHO�F\FOH�DSSURDFKHV���:LWKLQ�WKLV�



SURJUDP��DFWLYLWLHV�ZLOO�EH�FDUULHG�RXW�WKURXJK�GLUHFWHG�UHVHDUFK�SURMHFWV��DV�ZHOO�DV�WKURXJK�LQYHVWLJDWRU�
LQLWLDWHG�SURMHFWV�VHOHFWHG�WKURXJK�RSHQ��FRPSHWLWLYH�VROLFLWDWLRQV����

� 7KH�0RGHOLQJ�DQG�6LPXODWLRQ�(QHUJ\�,QQRYDWLRQ�+XE�LV�D�SULPH�H[DPSOH�RI�WKH�W\SH�RI�FURVVFXWWLQJ��
WUDQVIRUPDWLYH�DFWLYLW\�WKDW�ZLOO�HQKDQFH�PDQ\�UHVHDUFK�DUHDV�ZLWKLQ�1(����

5(�(1(5*<6(�������PLOOLRQ��
� 5(�(1(5*<6(�HQFRXUDJHV�VWXGHQWV�WR�SXUVXH�FDUHHUV�LQ�VFLHQFH��HQJLQHHULQJ��DQG�HQWUHSUHQHXUVKLS�

UHODWHG�WR�FOHDQ�HQHUJ\���,Q�)<�������IXQGLQJ�ZLOO�VXSSRUW�FRPSHWLWLYHO\�VHOHFWHG��PHULW�EDVHG�RQH�\HDU�
XQGHUJUDGXDWH�VFKRODUVKLSV�DQG�WKUHH�\HDU�JUDGXDWH�GHJUHH�IHOORZVKLSV�WR�0�6��DQG�3K�'��VWXGHQWV�HQUROOHG�
LQ�QXFOHDU�VFLHQFH�	�HQJLQHHULQJ��DQG�UHODWHG�ILHOGV��H�J���UDGLRFKHPLVWU\��DW�8�6��XQLYHUVLWLHV����

,QWHUQDWLRQDO�1XFOHDU�(QHUJ\�&RRSHUDWLRQ�������PLOOLRQ�
� 7KH�,QWHUQDWLRQDO�1XFOHDU�(QHUJ\�&RRSHUDWLRQ�SURJUDP�KHOSV�HQVXUH�WKH�VDIH�DQG�VHFXUH�GHSOR\PHQW�RI�FLYLOLDQ�

QXFOHDU�SRZHU�ZRUOG�ZLGH�E\�VXSSRUWLQJ�RIILFLDOO\�DSSURYHG�LQWHUQDWLRQDO�DJUHHPHQWV�DQG�RWKHU�UHOHYDQW�8�6��
LQWHUQDWLRQDO�FRPPLWPHQWV�LQ�FLYLOLDQ�QXFOHDU�HQHUJ\�PDWWHUV���7KHVH�DFWLYLWLHV�ZLOO�FRPSOHPHQW�RQ�JRLQJ�
LQWHUQDWLRQDO�FROODERUDWLRQV�RQ�UHDFWRU�DQG�IXHO�F\FOH�UHODWHG�5	'�FDUULHG�RXW�ZLWKLQ�1(¶V�WHFKQLFDO�SURJUDPV���

5DGLRORJLFDO�)DFLOLWLHV�0DQDJHPHQW��������PLOOLRQ����
� 7KH�UHTXHVW�PDLQWDLQV�LPSRUWDQW�'2(�QXFOHDU�WHFKQRORJ\�IDFLOLWLHV�LQ�D�VDIH��VHFXUH��HQYLURQPHQWDOO\�

FRPSOLDQW�DQG�FRVW�HIIHFWLYH�PDQQHU��
� 7KH�)<������UHTXHVW�LQFOXGHV�����PLOOLRQ��DV�SDUW�RI�D�������FRVW�VKDUH�SURMHFW�ZLWK�1$6$�WR�EHJLQ�

UHHVWDEOLVKLQJ�GRPHVWLF�FDSDELOLW\�WR�SURGXFH�3OXWRQLXP��3X������IRU�XVH�LQ�UDGLRLVRWRSH�SRZHU�V\VWHPV�IRU�
1$6$�PLVVLRQV�DQG�QDWLRQDO�VHFXULW\�DSSOLFDWLRQV���1$6$�XVHV�3X�����EDVHG�SRZHU�V\VWHPV�ZKHUH�RWKHU�
SRZHU�VRXUFHV��VXFK�DV�EDWWHULHV��IXHO�FHOOV��DQG�VRODU�WHFKQRORJLHV��DUH�QRW�HFRQRPLFDO�RU�WHFKQRORJLFDOO\�
YLDEOH����

,GDKR�)DFLOLWLHV�0DQDJHPHQW���������PLOOLRQ����
� 7KH�)<������UHTXHVW�VXSSRUWV�,GDKR�1DWLRQDO�/DERUDWRU\��,1/��VLWH�ZLGH�LQIUDVWUXFWXUH�XVHG�WR�HQVXUH�WKH�

'HSDUWPHQW¶V�QXFOHDU�HQHUJ\�UHVHDUFK�DQG�GHYHORSPHQW�IDFLOLWLHV�DUH�PDLQWDLQHG�DQG�RSHUDWHG�WR�VXSSRUW�
QDWLRQDO�SULRULWLHV���.H\�DFWLYLWLHV�FRQGXFWHG�XQGHU�WKLV�SURJUDP�LQFOXGH�HQVXULQJ�WKDW�DOO�1(�IDFLOLWLHV�PHHW�
HVVHQWLDO�VDIHW\�DQG�HQYLURQPHQWDO�UHTXLUHPHQWV��DQG�PDQDJLQJ�DOO�VSHFLDO�QXFOHDU�PDWHULDOV�FRQWDLQHG�LQ�
WKHVH�IDFLOLWLHV��

,GDKR�6LWH�:LGH�6DIHJXDUGV�DQG�6HFXULW\��������PLOOLRQ�
� 7KH�)<������UHTXHVW�SURWHFWV�'2(�LQWHUHVWV�IURP�WKHIW��GLYHUVLRQ��VDERWDJH��HVSLRQDJH��XQDXWKRUL]HG�

DFFHVV��FRPSURPLVH��DQG�RWKHU�KRVWLOH�DFWV�ZKLFK�FRXOG�DGYHUVHO\�LPSDFW�QDWLRQDO�VHFXULW\��SURJUDP�
FRQWLQXLW\��WKH�KHDOWK�DQG�VDIHW\�RI�,1/�HPSOR\HHV��WKH�SXEOLF��RU�WKH�HQYLURQPHQW��

3URJUDP�'LUHFWLRQ��������PLOOLRQ�
� 7KH�)<������UHTXHVW�SURYLGHV�WKH�IHGHUDO�VWDIILQJ�UHVRXUFHV�DQG�DVVRFLDWHG�FRVWV�UHTXLUHG�WR�SURYLGH�RYHUDOO�

GLUHFWLRQ�DQG�H[HFXWLRQ�RI�WKH�'HSDUWPHQW¶V�1XFOHDU�(QHUJ\�SURJUDP��LQFOXGLQJ�IXQGLQJ�IRU�RYHUVLJKW�RI�
1XFOHDU�:DVWH�3ROLF\�$FW�UHTXLUHPHQWV����



1DWLRQDO�1XFOHDU�6HFXULW\�$GPLQLVWUDWLRQ�
1DYDO�5HDFWRUV�

� �
1DYDO�5HDFWRUV�'HYHORSPHQW ������� � ������� ��������� �������� ������
3URJUDP�'LUHFWLRQ ������ � ������ ������ ������ �����
7RWDO��1DYDO�5HDFWRUV ������� � ������� ��������� �������� ������

�GROODUV�LQ�WKRXVDQGV�

)<������YV��)<�����
)<������
&XUUHQW�
$SSURS�

)<������
&XUUHQW�
5HFRYHU\

)<������
&XUUHQW�
$SSURS�

)<������
&RQJUHVVLRQDO�

5HTXHVW

7KH�)<������1DYDO�5HDFWRUV�UHTXHVW�LV������ELOOLRQ��DQ�LQFUHDVH�RI��������PLOOLRQ�RYHU�WKH�)<������DSSURSULDWLRQ�
WR�VXSSRUW�VHYHUDO�LPSRUWDQW�QHZ�LQLWLDWLYHV��GHVLJQ�ZRUN�IRU�WKH�2+,2�FODVV�EDOOLVWLF�PLVVLOH�VXEPDULQH�
UHSODFHPHQW��UHIXHOLQJ�RI�WKH�6�*�ODQG�EDVHG�QXFOHDU�SURWRW\SH��DQG�WKH�UHFDSLWDOL]DWLRQ�RI�VSHQW�QXFOHDU�IXHO�
LQIUDVWUXFWXUH�LQ�,GDKR���7KH�1DYDO�5HDFWRUV��15��SURJUDP�LV�UHVSRQVLEOH�IRU�DOO�QDYDO�QXFOHDU�SURSXOVLRQ�ZRUN��
EHJLQQLQJ�ZLWK�UHDFWRU�WHFKQRORJ\�GHYHORSPHQW��FRQWLQXLQJ�WKURXJK�FRQVWUXFWLRQ��WHVWLQJ��RSHUDWLRQ��PDLQWHQDQFH��
DQG�XOWLPDWHO\��UHDFWRU�SODQW�GLVSRVDO��

1DYDO�5HDFWRU�'HYHORSPHQW�

2SHUDWLRQV�DQG�0DLQWHQDQFH���������PLOOLRQ��
� )<������LQFUHDVHV�UHIOHFW�GHVLJQ�ZRUN�IRU�WKH�UHDFWRU�SODQW�IRU�WKH�2+,2�FODVV�EDOOLVWLF�PLVVLOH�VXEPDULQH�

UHSODFHPHQW�IRU�VLJQLILFDQW�LPSURYHPHQWV�LQ�OLIH�F\FOH�FRVWV��DGYDQFHG�SRZHU�FDSDELOLWLHV��DQG�LQFUHDVHG�
HQGXUDQFH��

� 1HZ�FRUH�GHYHORSPHQW�LQ�VXSSRUW�RI�UHIXHOLQJ�HIIRUWV�IRU�D�ODQG�EDVHG�WHVWLQJ�SODWIRUP�SURWRW\SH�IRU�QHZ�
QDYDO�UHDFWRU�WHFKQRORJLHV��DQG��

� &RQFHSWXDO�GHVLJQ�HIIRUWV�LQ�VXSSRUW�RI�UHFDSLWDOL]DWLRQ�RI�WKH�3URJUDP¶V�VSHQW�QXFOHDU�IXHO�LQIUDVWUXFWXUH��
� 2QJRLQJ�ZRUN�LQFOXGHV�WKH�GHYHORSPHQW�DQG�GHOLYHU\�RI�WKH�QH[W�JHQHUDWLRQ�UHDFWRU�IRU�WKH�9,5*,1,$�

FODVV�VXEPDULQH��DQG�GHVLJQ�RI�WKH�QH[W�JHQHUDWLRQ�UHDFWRU�IRU�WKH�*(5$/'�5��)25'�DLUFUDIW�FDUULHU��

&RQVWUXFWLRQ��������PLOOLRQ��
� 2YHUDOO�LQFUHDVH�VXSSRUWV�OLQH�LWHP�FRQVWUXFWLRQ�IXQGLQJ�IRU�WKH�([SHQGHG�&RUH�)DFLOLW\�0�����5HFHLYLQJ�

DQG�'LVFKDUJH�6WDWLRQ�DW�15)������������
� 2IIVHW�E\�GHFUHDVHV�IRU�WKH�0DWHULDOV�5HVHDUFK�DQG�7HFKQRORJ\�&RPSOH[�DW�WKH�%HWWLV�$WRPLF�3RZHU�

/DERUDWRU\����������WKH�3URGXFWLRQ�6XSSRUW�&RPSOH[�DW�15)����������LQIUDVWUXFWXUH�XSJUDGHV�DW�WKH�1DYDO�
5HDFWRUV�)DFLOLW\��15)��LQ�,GDKR���������LQIUDVWUXFWXUH�XSJUDGHV�DW�.QROOV�$WRPLF�3RZHU�/DERUDWRU\���������
DQG�.62�VHFXULW\�XSJUDGHV����������

3URJUDP�'LUHFWLRQ��������PLOOLRQ��
� ,QFUHDVH�UHIOHFWV�LQIODWLRQDU\�EDVHG�VDODU\�DGMXVWPHQWV�DQG�DFKLHYHPHQW�RI�WKH�)<������WDUJHW�RI�����

)7(V��DQ�LQFUHDVH�RI���)7(V��WR�VXSSRUW�RYHUVLJKW�RI�QHZ�SURMHFWV�DQG�HVFDODWLRQ�RI�WUDYHO�FRVWV��



2IILFH�RI�(OHFWULFLW\�'HOLYHU\�DQG�(QHUJ\�5HOLDELOLW\�

� �
5HVHDUFK�DQG�'HYHORSPHQW ������ � ������� ������� ������� ������
2SHUDWLRQV�DQG�$QDO\VLV ������ � � � ²² ²²
3HUPLWWLQJ��6LWLQJ�DQG�$QDO\VLV � � ����� ����� ²² ²²
,QIUDVWUXFWXUH�6HFXULW\�	�(QHUJ\�5HVWRUDWLRQ � � ����� ����� �� �����
3URJUDP�'LUHFWLRQ ������ ������ ������ ������ ������ ������
&RQJUHVVLRQDOO\�'LUHFWHG�3URMHFWV ������ � ������ � ������� �������
6PDUW�*ULG�,QYHVWPHQW�3URJUDP��(,6$������ � ��������� � � ²² ²²
6PDUW�*ULG�5HJLRQDO�DQG�(QHUJ\�6WRUDJH�'HPRV � ������� � � ²² ²²
:RUNIRUFH�7UDLQLQJ � ������� � � ²² ²²
,QWHURSHUDELOLW\�6WDQGDUGV�DQG�)UDPHZRUN � ������ � � ²² ²²
,QWHUFRQQHFWLRQ�3ODQQLQJ�DQG�$QDO\VLV � ������ � � ²² ²²
6WDWH�$VLV WDQFH�RQ�(OHFWULFLW\�3ROLF\ � ������ � � ²² ²²
(QKDQFLQJ�6WDWH�DQG�/RFDO�*RY��(QHUJ\�$VVXUDQFH � ������ � � ²² ²²
2WKHU�5HFRYHU\�$FW � ������� � � ²² ²²
6XEWRWDO��(OHFWULFLW\�'HOLYHU\�	�(QHUJ\�5HOLDELOLW\ ������� ��������� ������� ������� ������� �����
8VH�RI�3ULRU�<HDU�%DODQFHV�DQG�2WKHU�$GMXVWPHQWV ���� � � � ²² ²²
7RWDO��2IILFH�(OHFWULFLW\�'HOLYHU\�	�(QHUJ\�5HOLDELOLW\ ������� ��������� ������� ������� ������� �����

�GROODUV�LQ�WKRXVDQGV�

)<������YV��)<�����
)<������
&XUUHQW�
$SSURS�

)<������
&XUUHQW�
5HFRYHU\

)<������
&XUUHQW�
$SSURS�

)<������
&RQJUHVVLRQDO�

5HTXHVW

7KH�)<������2IILFH�RI�(OHFWULFLW\�'HOLYHU\�DQG�(QHUJ\�5HOLDELOLW\��2(��EXGJHW�UHTXHVW�LV��������PLOOLRQ��������
PLOOLRQ�PRUH�WKDQ�WKH�)<������$SSURSULDWLRQ��ZKLFK�UHIOHFWV�LQFUHDVHG�LQYHVWPHQWV�LQ�UHVHDUFK�DQG�GHYHORSPHQW��
SDUWLFXODUO\�LQ�HQHUJ\�VWRUDJH��DGYDQFHG�JULG�PRGHOLQJ�DQG�SRZHU�HOHFWURQLFV��

7KH�)<������UHTXHVW�VXSSRUWV�WKH�HIIRUWV�RI�WKH�5HVHDUFK�DQG�'HYHORSPHQW�SURJUDP��WKH�3HUPLWWLQJ��6LWLQJ��DQG�
$QDO\VLV�SURJUDP��DQG�WKH�,QIUDVWUXFWXUH�6HFXULW\�DQG�(QHUJ\�5HVWRUDWLRQ�SURJUDP�WR�PRGHUQL]H�WKH�HOHFWULF�JULG��
HQKDQFH�VHFXULW\�DQG�UHOLDELOLW\�RI�WKH�HQHUJ\�LQIUDVWUXFWXUH��DQG�IDFLOLWDWH�UHFRYHU\�IURP�GLVUXSWLRQV�WR�WKH�HQHUJ\�
VXSSO\���7KH�SURSRVHG�EXGJHW�SURYLGHV�D�EDODQFHG�DQG�GLYHUVH�SRUWIROLR�RI�DFWLYLWLHV��LQFOXGLQJ��

5HVHDUFK�DQG�'HYHORSPHQW���������PLOOLRQ��
� ,Q�)<������WKH�UHVHDUFK�DQG�GHYHORSPHQW�SURJUDP¶V�SRUWIROLR�FRPSULVHV�IRXU�VXESURJUDPV�

&OHDQ�(QHUJ\�7UDQVPLVVLRQ�DQG�5HOLDELOLW\��������PLOOLRQ���6XSSRUWV�WKH�GHYHORSPHQW�RI�
WUDQVPLVVLRQ�UHODWHG�WHFKQRORJLHV�WKDW�ZLOO�LPSURYH�JULG�UHOLDELOLW\��HIILFLHQF\��DQG�VHFXULW\���&RQWLQXHV�
H[SDQVLRQ�RI�SKDVRU�PHDVXUHPHQW�XQLW��308��FDSDELOLWLHV�DQG�LQLWLDWHV�WKH�$GYDQFHG�0RGHOLQJ�*ULG�
5HVHDUFK�DFWLYLW\��LQ�GHYHORSLQJ�WKH�DQDO\WLFDO�WRROV�WKDW�ZLOO�XVH�WKH�QHZ�GDWD�FDSWXUHG�E\�WKH�308�
EDVHG�QHWZRUNV�DQG�6PDUW�*ULG�WHFKQRORJLHV�GHSOR\HG�RQ�WKH�JULG���6XSSRUWV�WKH�FRPSOHWLRQ�RI�+LJK�
7HPSHUDWXUH�6XSHUFRQGXFWLYLW\�ZLUH�GHYHORSPHQW�DQG�SKDVH�RXW�RI�WKH�SURJUDP���
6PDUW�*ULG�5HVHDUFK�DQG�'HYHORSPHQW��������PLOOLRQ����&RQWLQXHV�HIIRUWV�WR�DFKLHYH�D�FRRUGLQDWHG�
GHSOR\PHQW�RI�6PDUW�*ULG�WHFKQRORJLHV��LQFOXGLQJ�WKH�GHYHORSPHQW�RI�6PDUW�*ULG�IXQFWLRQV�IRU�
UHQHZDEOH�V\VWHPV��SOXJ�LQ�K\EULG�HOHFWULF�YHKLFOHV��DQG�RWKHU�HQG�XVH�DSSOLFDWLRQV���6XSSRUWV�D�QHZ�
DFWLYLW\��3RZHU�(OHFWURQLFV��ZKLFK�ZLOO�HQJDJH�XQLYHUVLWLHV�LQ�GHYHORSLQJ�VROLG�VWDWH�GHYLFHV�VXFK�DV�
ZLGH�EDQGJDS�VHPLFRQGXFWRUV��LPSURYLQJ�JULG�SHUIRUPDQFH�DQG�HIILFLHQF\�ZKLOH�UHGXFLQJ�FRVWV�
(QHUJ\�6WRUDJH��������PLOOLRQ���)RFXVHV�RQ�GHYHORSPHQW�DQG�GHSOR\PHQW�RI�VWRUDJH�GHYLFHV��WKURXJK�
UHVHDUFK��EHQFK�WHVWLQJ�DQG�H[WHQVLYH�ILHOG�WHVWLQJ�LQ�FROODERUDWLRQ�ZLWK�XWLOLWLHV��ZLWK�D�JRDO�RI�PRYLQJ�
WHFKQRORJLHV�WRZDUGV�FRPPHUFLDOL]DWLRQ��,QLWLDWHV�DQDO\VLV�RQ�QHZ�PHWKRGV�IRU�LGHQWLI\LQJ�SURPLVLQJ�
ORFDWLRQV�IRU�SXPSHG�VWRUDJH�DQG�&RPSUHVVHG�$LU�(QHUJ\�6WRUDJH��&$(6��V\VWHPV���$FFHOHUDWHV�
UHVHDUFK�LQWR�SURWRW\SH�HOHFWURGH�GHYHORSPHQW�DQG�WHVWLQJ�IRU�DGYDQWDJHV�DQG�FKDOOHQJHV�IRU�HDFK�QHZ�
EDWWHU\�PDWHULDO���([SDQGV�UHVHDUFK�LQWR�LQWHJUDWLRQ�RI�UHQHZDEOH�HQHUJ\�UHVRXUFHV�LQWR�WKH�JULG��
&\EHU�6HFXULW\�IRU�(QHUJ\�'HOLYHU\�6\VWHPV��������PLOOLRQ���&RQWLQXHV�WKH�WHVW�EHG�DVVHVVPHQW�RI�
6&$'$�V\VWHPV� GHYHORSPHQW�RI�DGYDQFHG�F\EHU�VHFXULW\�WHFKQRORJLHV��LQFOXGLQJ�WUXVW�DQFKRUV�WR�EXLOG�
WUXVWZRUWK\�QHWZRUNV�IURP�XQWUXVWHG�FRPSRQHQWV��GHYHORSPHQW�RI�PRGHOLQJ�DQG�VLPXODWLRQ�WRRO�WR�
HYDOXDWH�ULVN�RI�QHZO\�GLVFRYHUHG�YXOQHUDELOLWLHV��DQG�UHVHDUFK�WR�GHYHORS�D�UHVLOLHQW�LQIUDVWUXFWXUH�IRU�
6PDUW�*ULG�WKDW�FDQ�ZLWKVWDQG�F\EHU�DWWDFNV��



3HUPLWWLQJ��6LWLQJ�DQG�$QDO\VLV�������PLOOLRQ�
� 6XSSRUWV�JULG�PRGHUQL]DWLRQ�E\�SURYLGLQJ�WHFKQLFDO�DQG�ILQDQFLDO�DVVLVWDQFH�WR�6WDWHV��UHJLRQDO�HQWLWLHV��DQG�

RWKHU�)HGHUDO�DJHQFLHV�WR�GHYHORS�DQG�LPSURYH�SROLFLHV��PDUNHW�PHFKDQLVPV��6WDWH�ODZV��DQG�SURJUDPV�WKDW�
IDFLOLWDWH�WKH�GHYHORSPHQW�RI�WKH�HOHFWULFLW\�LQIUDVWUXFWXUH�UHTXLUHG�WR�DFFHVV�FOHDQ�HQHUJ\�UHVRXUFHV��LVVXHV�
SHUPLWV�IRU�LQWHUQDWLRQDO�WUDQVPLVVLRQ�OLQHV�DQG�HOHFWULFLW\�H[SRUWV��DQG�LPSOHPHQWV�RWKHU�UHVSRQVLELOLWLHV�XQGHU�
WKH�(QHUJ\�3ROLF\�$FW�RI������VXFK�DV�UHFRPPHQGLQJ�HQHUJ\�FRUULGRU�GHVLJQDWLRQV��

,QIUDVWUXFWXUH�6HFXULW\�DQG�(QHUJ\�5HOLDELOLW\�������PLOOLRQ�
� 6XSSRUWV�HIIRUWV�WR�HQKDQFH�WKH�VHFXULW\�RI�RXU�1DWLRQ¶V�FULWLFDO�HQHUJ\�LQIUDVWUXFWXUH�IURP�DOO�WKUHDWV�DQG�

KD]DUGV���&RQWLQXHV�LQIUDVWUXFWXUH�UHOLDELOLW\�DFWLYLWLHV�LQFOXGLQJ�DGYDQFHPHQWV�LQ�SRZHU�RXWDJH�DQG�
UHVWRUDWLRQ�YLVXDOL]DWLRQ�DQG�PRGHOLQJ��DVVLVWDQFH�WR�VWDWHV�DQG�ORFDO�JRYHUQPHQW�HPHUJHQF\�UHVSRQVH�
DFWLYLWLHV��DQG�DSSOLFDWLRQ�RI�D�UREXVW�V\VWHPV�DQDO\VLV�WR�LGHQWLI\�FULWLFDO�DVVHWV�DQG�LQWHUGHSHQGHQFLHV���

3URJUDP�'LUHFWLRQ��������PLOOLRQ��
� 6XSSRUWV����IHGHUDO�)7(V��DV�ZHOO�DV����LQGLUHFW�)7(V�DW�WKH�1DWLRQDO�(QHUJ\�7HFKQRORJ\�/DERUDWRU\�WKDW�

VXSSRUW�2(�SURJUDPV���7KH�LQFUHDVH�SULPDULO\�UHIOHFWV�DQ�DGGLWLRQDO����)7(V�DVVRFLDWHG�ZLWK�WKH�RQJRLQJ�
PDQDJHPHQW�RI�5HFRYHU�$FW�SURMHFWV���



2IILFH�RI�+HDULQJV�DQG�$SSHDOV�

� �
��2WKHU�'HIHQVH�$FWLYLWLHV

����3URJUDP�'LUHFWLRQ ����� � ����� ����� ²² ²²
7RWDO��+HDULQJ�DQG�$SSHDOV ����� � ����� ����� ²² ²²

�GROODUV�LQ�WKRXVDQGV�

)<������YV��)<�����
)<������
&XUUHQW�
$SSURS�

)<������
&XUUHQW�
5HFRYHU\

)<������
&XUUHQW�
$SSURS�

)<������
&RQJUHVVLRQDO�

5HTXHVW

7KH�)<������2IILFH�RI�+HDULQJV�DQG�$SSHDOV��2+$��EXGJHW�UHTXHVW�LV������PLOOLRQ��WKH�VDPH�DV�WKH�)<������
DSSURSULDWLRQ��2+$�LV�UHVSRQVLEOH�IRU�DOO�'2(�DGMXGLFDWLYH�SURFHVVHV�H[FHSW�WKRVH�DGPLQLVWHUHG�E\�WKH�)HGHUDO�
(QHUJ\�5HJXODWRU\�&RPPLVVLRQ���7KH�SURJUDP¶V�MXULVGLFWLRQ�LQFOXGHV�)UHHGRP�RI�,QIRUPDWLRQ�$FW�DQG�3ULYDF\�$FW�
DSSHDOV��HYLGHQWLDU\�KHDULQJV�WR�GHWHUPLQH�DQ�HPSOR\HH¶V�HOLJLELOLW\�IRU�D�VHFXULW\�FOHDUDQFH��DSSHDOV�DQG�LQLWLDO�
DJHQF\�GHFLVLRQV�RQ�ZKLVWOHEORZHU�FRPSODLQWV��DQG�UHTXHVWV�IRU�H[FHSWLRQ�IURP�'2(�UHJXODWLRQV�DQG�RUGHUV��VXFK�
DV�H[FHSWLRQV�IURP�WKH�DSSOLDQFH�HIILFLHQF\�UHJXODWLRQV���



3RZHU�0DUNHWLQJ�$GPLQLVWUDWLRQV�

� �
6RXWKHDVWHUQ�3RZHU�$GPLQLVWUDWLRQ

6RXWKHDVWHUQ�3RZHU�$GPLQLVWUDWLRQ ������ � ������ ������ ������ �����
/HVV�$OWHUQDWLYH�)LQDQFLQJ��IRU�33:��2IIVHWWLQJ�&ROOHFWLRQ ������� � ������� ������� ������ �����
�&RVW�RI�,PSOHPHQWLQJ�5HFODVVLILFDWLRQ�RI�5HFHLSWV��1RQ�$GG� � � ����� � ������ �������

6XEWRWDO��6RXWKHDVWHUQ�3RZHU�$GPLQLVWUDWLRQ ����� � � � ²² ²²

6RXWKZHVWHUQ�3RZHU�$GPLQLVWUDWLRQ

6RXWKZHVWHUQ�3RZHU�$GPLQLVWUDWLRQ ������ � ������ ������ ������ �����
/HVV�$OWHUQDWLYH�)LQDQFLQJ�2IIVHWWLQJ�&ROOHFWLRQ ������� � ������� ������� ������ �����
�&RVW�RI�,PSOHPHQWLQJ�5HFODVVLILFDWLRQ�RI�5HFHLSWV��1RQ�$GG� � � ������ � ������� �������

6XEWRWDO��6RXWKZHVWHUQ�3RZHU�$GPLQLVWUDWLRQ ������ � ������ ������ ���� �����

:HVWHUQ�$UHD�3RZHU�$GPLQLVWUDWLRQ

:HVWHUQ�$UHD�3RZHU�$GPLQLVWUDWLRQ ������� ������ ������� ������� ������� �����

/HVV�DOWHUQDWLYH�ILQDQFLQJ�2IIVHWWLQJ�FROOHFWLRQ��3�/������������������ �������� � �������� �������� ������� �����
�&RVW�RI�,PSOHPHQWLQJ�5HFODVVLILFDWLRQ�RI�5HFHLSWV��1RQ�$GG� � � ������� � �������� �������

6XEWRWDO��:HVWHUQ�$UHD�3RZHU�$GPLQLVWUDWLRQ ������� ������ ������� ������� ������ �����

)DOFRQ�DQG�$PLVWDG�2SHUDWLQJ�DQG�0DLQWHQDQFH�)XQG

2SHUDWLRQ�DQG�0DLQWHQDQFH ����� � ����� ����� ������ ������
2IIVHWWLQJ�&ROOHFWLRQV � � ������ ������ ������ ������
�&RVW�RI�,PSOHPHQWLQJ�5HFODVVLILFDWLRQ�RI�5HFHLSWV��1RQ�$GG� � � ����� � ������ �������

6XEWRWDO��)DOFRQ�DQG�$PLVWDG�)XQG ����� � ��� ��� ²² ²²

&RORUDGR�5LYHU�%DVLQV�3RZHU�0DUNHWLQJ�)XQG

6SHQGLQJ�$XWKRULW\�IURP�2IIVHWWLQJ�&ROOHFWLRQV ������� � ������� ������� ������� ������
2IIVHWWLQJ�&ROOHFWLRQV �������� � �������� �������� ������� ������

6XEWRWDO��&RORUDGR�5LYHU�%DVLQV ������� � ������� ������� ²² ²²
7RWDO��3RZHU�0DUNHWLQJ�$GPLQLVWUDWLRQV ������� ������ ������ ������ ������ �����

�GROODUV�LQ�WKRXVDQGV�

)<������YV��)<�����
)<������
&XUUHQW�
$SSURS�

)<������
&XUUHQW�
5HFRYHU\

)<������
&XUUHQW�
$SSURS�

)<������
&RQJUHVVLRQDO�

5HTXHVW

7KH�)<������3RZHU�0DUNHWLQJ�$GPLQLVWUDWLRQV��30$V��EXGJHW�UHTXHVW�LV�������PLOOLRQ��

7KH�3UHVLGHQW¶V�)<������EXGJHW�FRQWLQXHV�WKH�XVH�RI�UHFHLSWV�WR�RIIVHW�WKH�DQQXDO�H[SHQVHV�RI�WKH�:HVWHUQ�
$UHD�3RZHU�$GPLQLVWUDWLRQ��6RXWKZHVWHUQ���6RXWKZHVWHUQ�3RZHU�$GPLQLVWUDWLRQ��6RXWKZHVWHUQ���DQG�
6RXWKHDVWHUQ�3RZHU�$GPLQLVWUDWLRQV��6RXWKHDVWHUQ����7KLV�DOORZV�IRU�EHWWHU�RSHUDWLRQV�DQG�PDLQWHQDQFH�
SODQQLQJ�DQG�H[HFXWLRQ��OHDGLQJ�WR�D�PRUH�UHOLDEOH�SRZHU�V\VWHP��

6RXWKHDVWHUQ�3RZHU�$GPLQLVWUDWLRQ��)<���������
6RXWKHDVWHUQ�PDUNHWV�DQG�GHOLYHUV�DOO�DYDLODEOH�IHGHUDO�K\GURHOHFWULF�SRZHU�IURP����8�6��$UP\�&RUSV�RI�
(QJLQHHUV��&RUSV��PXOWLSXUSRVH�SURMHFWV�WR�SUHIHUHQFH�FXVWRPHUV�LQ�DQ�HOHYHQ�VWDWH�DUHD�LQ�WKH�
VRXWKHDVWHUQ�8QLWHG�6WDWHV���6RXWKHDVWHUQ�GRHV�QRW�RZQ�RU�RSHUDWH�DQ\�WUDQVPLVVLRQ�IDFLOLWLHV��DQG�
FRQWUDFWV�ZLWK�UHJLRQDO�XWLOLWLHV�WKDW�RZQ�HOHFWULF�WUDQVPLVVLRQ�V\VWHPV�WR�GHOLYHU�WKH�IHGHUDO�K\GURSRZHU�WR�
6RXWKHDVWHUQ¶V�FXVWRPHUV����

6RXWKZHVWHUQ�3RZHU�$GPLQLVWUDWLRQ �)<������������
6RXWKZHVWHUQ�PDUNHWV�DQG�GHOLYHUV�UHQHZDEOH�IHGHUDO�K\GURHOHFWULF�SRZHU�IURP����&RUSV�PXOWLSXUSRVH�
SURMHFWV�WR�SUHIHUHQFH�FXVWRPHUV�LQ�D�VL[�VWDWH�DUHD�SDUWLFLSDWHV�ZLWK�RWKHU�ZDWHU�UHVRXUFH�XVHUV�LQ�DQ�HIIRUW�
WR�EDODQFH�GLYHUVH�LQWHUHVWV�ZLWK�SRZHU�QHHGV���7R�GHOLYHU�SRZHU�WR�LWV�FXVWRPHUV��6RXWKZHVWHUQ�PDLQWDLQV�
������PLOHV�RI�KLJK�YROWDJH�WUDQVPLVVLRQ�OLQHV�����VXEVWDWLRQV�VZLWFK\DUGV��DQG����PLFURZDYH�DQG�9+)�
UDGLR�VLWHV���%XGJHW�$XWKRULW\�5HTXHVWHG���������PLOOLRQ��

:HVWHUQ�$UHD�3RZHU�$GPLQLVWUDWLRQ �)<������������
:HVWHUQ�PDUNHWV�DQG�WUDQVPLWV�)HGHUDO�SRZHU�WR�D�����PLOOLRQ�VTXDUH�PLOH�VHUYLFH�DUHD�LQ����FHQWUDO�DQG�
ZHVWHUQ�VWDWHV�IURP����)HGHUDOO\�RZQHG�K\GURHOHFWULF�SRZHU�SODQWV�SULPDULO\�RSHUDWHG�E\�WKH�%XUHDX�RI�
5HFODPDWLRQ��%XUHDX���WKH�&RUSV��DQG�WKH�,QWHUQDWLRQDO�%RXQGDU\�DQG�:DWHU�&RPPLVVLRQ���:HVWHUQ�DOVR�
PDUNHWV�WKH�8QLWHG�6WDWHV¶�HQWLWOHPHQW�WR�SRZHU�IURP�WKH�1DYDMR�FRDO�ILUHG�SRZHU�SODQW�QHDU�3DJH��$UL]RQD����
7KH�5HFRYHU\�$FW�RI������SURYLGHV�:HVWHUQ�ZLWK�SHUPDQHQW�ERUURZLQJ�DXWKRULW\�QRW�WR�H[FHHG�������ELOOLRQ�DW�DQ\�
RQH�WLPH���

%RQQHYLOOH�3RZHU�$GPLQLVWUDWLRQ �VHOI�ILQDQFHG�WKURXJK�UHYHQXHV��
%RQQHYLOOH�SURYLGHV�HOHFWULF�SRZHU��WUDQVPLVVLRQ��DQG�HQHUJ\�VHUYLFHV�WR�D���������VTXDUH�PLOH�VHUYLFH�
DUHD�LQ�HLJKW�VWDWHV�LQ�WKH�3DFLILF�1RUWKZHVW���%RQQHYLOOH�ZKROHVDOHV�WKH�SRZHU�SURGXFHG�DW����IHGHUDO�
SURMHFWV�RSHUDWHG�E\�WKH�&RUSV�DQG�WKH�%XUHDX�DQG�IURP�FHUWDLQ�QRQ�IHGHUDO�JHQHUDWLQJ�IDFLOLWLHV���



%RQQHYLOOH��ZKLFK�LV�VHOI�ILQDQFHG�ZLWK�UHYHQXHV��IXQGV�WKH�H[SHQVH�SRUWLRQ�RI�LWV�EXGJHW��DQG�WKH�SRZHU�
RSHUDWLRQV�DQG�PDLQWHQDQFH�FRVWV�RI�WKH�%XUHDX�DQG�WKH�&RUSV�LQ�WKH�)HGHUDO�&ROXPELD�5LYHU�3RZHU�
6\VWHP���7KH�FDSLWDO�SRUWLRQ�RI�WKH�EXGJHW�LV�IXQGHG�PRVWO\�WKURXJK�ERUURZLQJ�IURP�WKH�8�6��7UHDVXU\�DW�
UDWHV�FRPSDUDEOH�WR�ERUURZLQJV�DW�RSHQ�PDUNHW�UDWHV�IRU�VLPLODU�LVVXHV�DQG�ZLWK�VRPH�QRQ�IHGHUDO�
ILQDQFLQJ����



2IILFH�RI�6FLHQFH�

� �

$GYDQFHG�6FLHQWLILF�&RPSXWLQJ�5HVHDUFK ������� ������� ������� ������� ������� �����

%DVLF�(QHUJ\�6FLHQFHV ��������� ������� ��������� ��������� �������� ������

%LRORJLFDO�DQG�(QYLURQPHQWDO�5HVHDUFK ������� ������� ������� ������� ������� �����

)XVLRQ�(QHUJ\�6FLHQFHV�3URJUDP ������� ������ ������� ������� ������� ������

+LJK�(QHUJ\�3K\VLFV ������� ������� ������� ������� ������� �����

1XFOHDU�3K\VLFV ������� ������� ������� ������� ������� �����

:RUNIRUFH�'HYHORSPHQW�IRU�7HDFKHUV�DQG�6FLHQWLVWV ������ ������ ������ ������ ������� ������

6FLHQFH�/DERUDWRULHV�,QIUDVWUXFWXUH ������� ������� ������� ������� ������ �����

6DIHJXDUGV�DQG�6HFXULW\ ������ � ������ ������ ������ �����

6FLHQFH�3URJUDP�'LUHFWLRQ ������� ����� ������� ������� ������� ������

&RQJUHVVLRQDOO\�'LUHFWHG�3URMHFWV ������ � ������ � ������� �������
6PDOO�%XVLQHVV�,QQRYDWLRQ�5HVHDUFK��6%,5� ������� ������ � � ²² ²²
6XEWRWDO��6FLHQFH ��������� ��������� ��������� ��������� �������� �����
8VH�RI�3ULRU�<HDU�%DODQFHV�DQG�2WKHU�$GMXVWPHQWV ������� � � � ²² ²²

7RWDO��6FLHQFH ��������� ��������� ��������� ��������� �������� �����

�GROODUV�LQ�WKRXVDQGV�

)<������YV��)<�����)<������
&XUUHQW�

$SSURS�

)<������
&XUUHQW�

5HFRYHU\

)<������
&XUUHQW�

$SSURS�

)<������
&RQJUHVVLRQDO�

5HTXHVW

7KH�)<������2IILFH�RI�6FLHQFH�EXGJHW�UHTXHVW�LV����������PLOOLRQ��DQ�LQFUHDVH�RI��������PLOOLRQ��RU������DERYH�
WKH�)<������DSSURSULDWLRQ���7KH�6FLHQFH�SURJUDP�LV�WKH�1DWLRQ¶V�SULPDU\�VSRQVRU�RI�EDVLF�UHVHDUFK�LQ�VXSSRUW�RI�
D�EURDG�DUUD\�RI�VXEMHFWV�OHDGLQJ�WR�LPSURYHG�HQHUJ\�VHFXULW\�DQG�UHODWHG�LVVXHV�LQFOXGLQJ�FOLPDWH�FKDQJH��
ELRPDVV��K\GURJHQ��VRODU��JHQRPLFV��KLJK�SHUIRUPDQFH�FRPSXWLQJ��DQG�QDQRWHFKQRORJ\���6FLHQFH�PDLQWDLQV�DQG�
RSHUDWHV�VHYHUDO�PDMRU�QDWLRQDO�ODERUDWRULHV�DQG�VXSSRUWV��������UHVHDUFKHUV�DQG�DVVRFLDWHG�WHFKQLFDO�ZRUNHUV�
DW�ODERUDWRULHV�DQG�XQLYHUVLWLHV�QDWLRQZLGH��)XQGLQJ�IRU�HDFK�VFLHQWLILF�GLVFLSOLQH�LV�DV�IROORZV��

$GYDQFHG�6FLHQWLILF�&RPSXWLQJ�5HVHDUFK��$6&5����������PLOOLRQ���
� 7KH�$6&5�SURJUDP�VXSSRUWV�UHVHDUFK�WR�GLVFRYHU��GHYHORS��DQG�GHSOR\�FRPSXWDWLRQDO�DQG�QHWZRUNLQJ�

FDSDELOLWLHV�WR�DQDO\]H��PRGHO��VLPXODWH��DQG�SUHGLFW�FRPSOH[�SKHQRPHQD�LPSRUWDQW�WR�'2(��7KH�)<������
UHTXHVW�VXSSRUWV�WKH�2DN�5LGJH�DQG�$UJRQQH�/HDGHUVKLS�&RPSXWLQJ�)DFLOLWLHV��WKH�1DWLRQDO�(QHUJ\�5HVHDUFK�
6FLHQWLILF�&RPSXWLQJ�&HQWHU��DQG�WKH�(QHUJ\�6FLHQFHV�1HWZRUN��6XSSRUW�LV�DOVR�SURYLGHG�IRU�UHVHDUFK�LQ�
DSSOLHG�PDWKHPDWLFV��FRPSXWHU�VFLHQFH��DGYDQFHG�QHWZRUNLQJ��DQG�FRPSXWDWLRQDO�SDUWQHUVKLSV��

%DVLF�(QHUJ\�6FLHQFHV��%(6������������PLOOLRQ���
� %(6�VXSSRUWV�IXQGDPHQWDO�UHVHDUFK�WR�XQGHUVWDQG��SUHGLFW��DQG�XOWLPDWHO\�FRQWURO�PDWWHU�DQG�HQHUJ\�DW�WKH�

HOHFWURQLF��DWRPLF��DQG�PROHFXODU�OHYHOV�WR�SURYLGH�WKH�IRXQGDWLRQV�IRU�QHZ�HQHUJ\�WHFKQRORJLHV�DQG�IRU�
PLWLJDWLRQ�RI�WKH�HQYLURQPHQWDO�LPSDFWV�RI�HQHUJ\�XVH���7KH�)<������UHTXHVW�LQFOXGHV�VXSSRUW�IRU�VHYHUDO�KLJK�
SULRULW\�UHVHDUFK�DUHDV�VXFK�DV�GLVFRYHU\�DQG�GHYHORSPHQW�RI�QHZ�PDWHULDOV��FRPEXVWLRQ�PRGHOLQJ��XOWUDIDVW�
VFLHQFH��DQG�IXQGDPHQWDO�VFLHQFHV�UHODWHG�WR�FDUERQ�FDSWXUH�DQG�DGYDQFHG�QXFOHDU�HQHUJ\�V\VWHPV���%(6�
DOVR�VXSSRUWV�VHYHUDO�PDMRU�XVHU�IDFLOLWLHV�LQFOXGLQJ�V\QFKURWURQ�UDGLDWLRQ�OLJKW�VRXUFHV��QHXWURQ�VFDWWHULQJ�
IDFLOLWLHV��DQG�1DQRVFDOH�6FLHQFH�5HVHDUFK�&HQWHUV���&RQVWUXFWLRQ�FRQWLQXHV�RQ�WKH�1DWLRQDO�6\QFKURWURQ�
/LJKW�6RXUFH�,,��7ZR�(QHUJ\�,QQRYDWLRQ�+XEV�DUH�VXSSRUWHG�LQ�)<������IRFXVLQJ�RQ�)XHOV�IURP�6XQOLJKW�DQG�
%DWWHULHV�DQG�(QHUJ\�6WRUDJH���6XSSRUW�LQFUHDVHV�IRU�WKH�(QHUJ\�)URQWLHU�5HVHDUFK�&HQWHUV�DQG�IRU�WKH�ILUVW�
IXOO�\HDU�RI�RSHUDWLRQV�RI�WKH�/LQDF�&RKHUHQW�/LJKW�6RXUFH��

%LRORJLFDO�DQG�(QYLURQPHQWDO�5HVHDUFK��%(5����������PLOOLRQ��
� 7KH�%(5�SURJUDP�VXSSRUWV�UHVHDUFK�WR�H[SORUH�WKH�IURQWLHUV�RI�JHQRPH�HQDEOHG�ELRORJ\��GLVFRYHU�WKH�

SK\VLFDO��FKHPLFDO��DQG�ELRORJLFDO�GULYHUV�RI�FOLPDWH�FKDQJH��DQG�VHHN�WKH�PROHFXODU�GHWHUPLQDQWV�RI�
HQYLURQPHQWDO�VXVWDLQDELOLW\�DQG�VWHZDUGVKLS��7KH�)<������UHTXHVW�FRQWLQXHV�VXSSRUW�IRU�WKH�WKUHH�%LRHQHUJ\�
5HVHDUFK�&HQWHUV��WKH�-RLQW�*HQRPH�,QVWLWXWH��DQG�WKH�(QYLURQPHQWDO�0ROHFXODU�6FLHQFHV�/DERUDWRU\��
6XSSRUW�LQFUHDVHV�IRU�XQFHUWDLQW\�TXDQWLILFDWLRQ�LQ�FOLPDWH�PRGHOV��LQFRUSRUDWLRQ�RI�REVHUYDWLRQDO�GDWD�VHWV��
PRGHO�GHYHORSPHQW�WHVWEHGV��DQG�WKH�GHYHORSPHQW�RQ�QXPHULFDO�PHWKRGV�WR�HQDEOH�FOLPDWH�PRGHOV�WR�XVH�
IXWXUH�FRPSXWLQJ�DUFKLWHFWXUHV��



)XVLRQ�(QHUJ\�6FLHQFHV��)(6����������PLOOLRQ���
� )(6�VXSSRUWV�UHVHDUFK�WR�H[SDQG�WKH�IXQGDPHQWDO�XQGHUVWDQGLQJ�RI�PDWWHU�DW�YHU\�KLJK�WHPSHUDWXUHV�DQG�

GHQVLWLHV�DQG�WKH�VFLHQWLILF�IRXQGDWLRQV�QHHGHG�WR�GHYHORS�D�IXVLRQ�HQHUJ\�VRXUFH��,Q�)<������IXQGLQJ�IRU�WKH�
LQWHUQDWLRQDO�,7(5�SURMHFW�GHFUHDVHV�FRQVLVWHQW�ZLWK�WKH�FXUUHQW�SURMHFW�VWDWXV��6XSSRUW�FRQWLQXHV�IRU�UHVHDUFK�
DQG�RSHUDWLRQ�RI�GRPHVWLF�UHVHDUFK�IDFLOLWLHV�LQFOXGLQJ�WKH�',,,�'�WRNDPDN��$OFDWRU�&�0RG�WRNDPDN��DQG�WKH�
1DWLRQDO�6SKHULFDO�7RUXV�([SHULPHQW��6XSSRUW�DOVR�FRQWLQXHV�IRU�WKH�MRLQW�SURJUDP�LQ�KLJK�HQHUJ\�GHQVLW\�
ODERUDWRU\�SODVPDV�ZLWK�WKH�1DWLRQDO�1XFOHDU�6HFXULW\�$GPLQLVWUDWLRQ��

+LJK�(QHUJ\�3K\VLFV��+(3����������PLOOLRQ���
� 7KH�+(3�SURJUDP�VXSSRUWV�UHVHDUFK�WR�XQGHUVWDQG�KRZ�WKH�XQLYHUVH�ZRUNV�DW�LWV�PRVW�IXQGDPHQWDO�OHYHO��

7KLV�LV�DFFRPSOLVKHG�E\�GLVFRYHULQJ�WKH�PRVW�HOHPHQWDU\�FRQVWLWXHQWV�RI�PDWWHU�DQG�HQHUJ\��SURELQJ�WKH�
LQWHUDFWLRQV�DPRQJ�WKHP��DQG�H[SORULQJ�WKH�EDVLF�QDWXUH�RI�VSDFH�DQG�WLPH�LWVHOI��7KH�)<������UHTXHVW�
VXSSRUWV�UHVHDUFK�LQ�WKHVH�DUHDV�DV�ZHOO�DV�RSHUDWLRQV�RI�WKH�XVHU�IDFLOLWLHV��7KH�7HYDWURQ�&ROOLGHU�DW�)HUPL�
1DWLRQDO�$FFHOHUDWRU�/DERUDWRU\�LV�VXSSRUWHG��)DEULFDWLRQ�FRQWLQXHV�RQ�WKH�1X0,�2II�$[LV�1HXWULQR�
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