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7KLV�UHSRUW�VXPPDUL] HV�P\ �DFWLYLWLHV�GXULQJ�P\ �WULS�WR�+DZDLµL�IURP�� � �-XO\ �WR�� � �$ XJXVW�DV�
WKH�� � � � �UHFLSLHQW�RI�WKH�1 HZ�=HDODQG�+DZDLµL�&RQVHUYDWLRQ�( [ FKDQJH�3URJUDPPH��,�
WUDYHOOHG�WR�ERWK�2 DKX�DQG�WKH�%LJ�,VODQG�DQG�PHW�ZLWK�VWDII�IURP�WKH�IROORZLQJ�RUJDQLVDWLRQV��

· � 7KH�1 DWXUH�&RQVHUYDQF\ �

· � 8 QLYHUVLW\ �RI�+DZDLµL��' HSDUWPHQW�RI�1 DWXUDO�5HVRXUFHV�DQG�( QYLURQPHQWDO�
0 DQDJHPHQW�

· � 1 DWLRQDO�3DUN�6HUYLFH�

· � 1 DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH�

· � . LQJ�. DPHKDPHKD�6FKRROV�%LVKRS�( VWDWH�

7KH�PDLQ�SRLQW�RI�P\ �WULS�ZDV�WR�GLVFXVV�UHVHDUFK�UHODWHG�WR�EURDG�VFDOH�FRQVHUYDWLRQ�
PDQDJHPHQW��' XULQJ�P\ �GLVFXVVLRQV�ZLWK�FROOHDJXHV��,�KLJKOLJKWHG�VHYHUDO�ODUJH�SURMHFWV�LQ�
ZKLFK�,�KDYH�EHHQ�LQYROYHG�LQ�1 HZ�=HDODQG��LQFOXGLQJ�/ DQG�( QYLURQPHQWV�RI�1 HZ�=HDODQG�
�/ ( 1 =���%,2 6( &8 5( ��3HVWVSUHDG��D�QDWLRQDO�IUDPHZRUN�IRU�LQYHQWRU\ �DQG�PRQLWRULQJ�IRU�
WKH�' HSDUWPHQW�RI�&RQVHUYDWLRQ��DQG�VHYHUDO�QHZ�SURMHFWV�UHODWHG�WR�� IXWXUHV� �UHVHDUFK��

,�VSHQW�� � �-XO\ �WR�� �$ XJXVW�RQ�2 DKX��ZKHUH�,�DWWHQGHG�WKH�+DZDLµL�&RQVHUYDWLRQ�&RQIHUHQFH�
DQG�JDYH�D�SUHVHQWDWLRQ�RQ�/ ( 1 =�DQG�SUHVHQWHG�D�SRVWHU�RQ�FRQVHUYDWLRQ�PDQDJHPHQW�ZLWKLQ�
1 HZ�=HDODQG��,�DOVR�VSHQW�D�GD\ �ZLWK�VWDII�IURP�WKH�1 DWXUH�&RQVHUYDQF\ ��,�VSHQW�� �WR�� � �
$ XJXVW�RQ�WKH�%LJ�,VODQG�ZKHUH�,�KDG�VHYHUDO�YHU\ �LQWHUHVWLQJ�GD\ V�LQ�WKH�ILHOG�ZLWK�' DYLG�
&ODXVQLW] HU�IURP�WKH�1 5&6�REVHUYLQJ�KLV�ILHOG�ZRUN�DPRQJVW�WKH�µD�µD�DQG�SDKRHKRH�PDSSLQJ�
HFRORJLFDO�FRPPXQLW\ �W\ SHV�WR�VRLO�W\ SHV��,�DOVR�PHW�ZLWK�' DUF\ �+X�DQG�VWDII�IURP�9 ROFDQRHV�
1 DWLRQDO�3DUN�WR�GLVFXVV�LQYHQWRU\ �DQG�PRQLWRULQJ�UHVHDUFK�DQG�WHFKQLTXHV��' DYLG�DOVR�
DUUDQJHG�D�PHHWLQJ�IRU�PH�ZLWK�VWDII�IURP�WKH�. LQJ�. DPHKDPHKD�6FKRRO�%LVKRS�HVWDWH��,�
VSHQW�� � �WR�� � �$ XJXVW�EDFN�RQ�2 DKX�FDWFKLQJ�XS�ZLWK�0 LNH�5RERWKDP��D�VFLHQWLVW�ZLWK�
1 5&6
V�7URSLFDO�7HFKQRORJ\ �3URJUDPPH��DQG�D�ORQJ�WLPH�IULHQG��,�JDYH�D�SUHVHQWDWLRQ�WR�WKH�
8 + �' HSDUWPHQW�RI�1 DWXUDO�5HVRXUFHV�DQG�( QYLURQPHQWDO�0 DQDJHPHQW�DQG�LQWHUDFWHG�ZLWK�
VHYHUDO�VWDII�PHPEHUV�WKHUH��0 LNH�DOVR�DUUDQJHG�D�PHHWLQJ�ZLWK�&KULV�6PLWK��WKH�+DZDLµL�
6WDWH�6RLO�6FLHQWLVW��ZLWK�ZKRP�,�KDG�DQ�LQ�GHSWK�GLVFXVVLRQ�FRPSDULQJ�DVSHFWV�RI�QDWXUDO�
UHVRXUFHV�PDQDJHPHQW�EHWZHHQ�WKH�8 QLWHG�6WDWHV�DQG�1 HZ�=HDODQG��

$ �PRUH�GHWDLOHG�UHSRUW�RI�DFWLYLWLHV�IROORZV��OLVWHG�FKURQRORJLFDOO\ ��

7KH�SURJUDPPH�ZDV�TXLWH�XVHIXO�IRU�PHHWLQJ�DQG�QHWZRUNLQJ�ZLWK�FROOHDJXHV�LQ�+DZDL
L��7KH�
FRQVHUYDWLRQ�LVVXHV�DQG�FKDOOHQJHV�DUH�VR�VLPLODU�LQ�ERWK�DUHDV�WKDW�PRUH�FROODERUDWLRQ�ZRXOG�
EHQHILW�ERWK�SDUWLHV��0 RVW�RUJDQLVDWLRQV�ZHUH�LQWHUHVWHG�LQ�WKH�LGHDV�DQG�WRROV��H�J���/ ( 1 =��ZH�
KDYH�GHYHORSHG�KHUH�LQ�1 HZ�=HDODQG��+RZHYHU��1 HZ�=HDODQG�KDV�EHQHILWHG�IURP�WKH�
GHYHORSPHQW�RI�QDWLRQDOO\ �FRQVLVWHQW��VSDWLDOO\ �H[ SOLFLW�GDWD�VHWV��SDUWLFXODUO\ �FOLPDWH�OD\ HUV��
WKDW�+DZDLµL�FXUUHQWO\ �ODFNV��7KLV�DIIHFWV�WKH�IHDVLELOLW\ �RI�FDUU\ LQJ�RXW�VLPLODU�UHVHDUFK�DQG�
PRGHOOLQJ�LQ�+DZDLµL��2 YHUDOO�LW�VHHPV�D�KLJKHU�OHYHO�RI�LQWHUDFWLRQ�LV�ZDUUDQWHG�EHWZHHQ�
+DZDLµL�DQG�1 HZ�=HDODQG��EXW�ORQJ�GLVWDQFH�DQG�WUDYHO�FRVWV��QRW�WR�PHQWLRQ�WKH�DVVRFLDWHG�
LVVXHV�RI�VXVWDLQDELOLW\ ��OLPLW�WKHVH�RSSRUWXQLWLHV��
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� �� ,QWURGXFWLRQ�

7KH�SXUSRVH�RI�P\ �YLVLW�ZDV�WR�PHHW�D�UDQJH�RI�DFDGHPLF��JRYHUQPHQW��DQG�SULYDWH�
UHVHDUFKHUV�DQG�H[ FKDQJH�LGHDV��DSSURDFKHV��DQG�WRROV�UHODWHG�WR�EURDG�VFDOH�FRQVHUYDWLRQ�
PDQDJHPHQW�ZLWKLQ�+DZDLµL�DQG�1 HZ�=HDODQG��/ DQGFDUH�5HVHDUFK��ZRUNLQJ�FORVHO\ �ZLWK�ERWK�
WKH�' HSDUWPHQW�RI�&RQVHUYDWLRQ�DQG�WKH�0 LQLVWU\ �IRU�WKH�( QYLURQPHQW��KDV�GHYHORSHG�D�
QXPEHU�RI�GDWD�VHWV��DSSURDFKHV��DQG�DVVRFLDWHG�PRGHOV�WRROV�IRU�VSDWLDOO\ �H[ SOLFLW�GHSLFWLRQ�
DQG�DVVHVVPHQW�RI�ELRGLYHUVLW\ �DFURVV�EURDG�VFDOHV�WR�KHOS�LQIRUP�FRQVHUYDWLRQ�PDQDJHPHQW��
7KURXJK�P\ �YLVLW��,�KRSHG�WR�LQWURGXFH�RXU�DSSURDFKHV�DQG�WRROV�WR�RXU�+DZDLLDQ�FRXQWHUSDUWV�
LQ�D�UDQJH�RI�RUJDQL] DWLRQV�DQG�OHDUQ�DERXW�VLPLODU�DSSURDFKHV�EHLQJ�XQGHUWDNHQ�LQ�+DZDLµL��

( [ DPSOHV�RI�VRPH�RI�WKH�WRROV�GHYHORSHG�DW�/ DQGFDUH�5HVHDUFK�LQFOXGH��

· � / DQG�( QYLURQPHQWV�RI�1HZ�=HDODQG��/ ( 1 =��±�D�TXDQWLWDWLYH��PXOWL�VFDOH�WRRO�WKDW�
FODVVLILHV�DUHDV�RI�1 HZ�=HDODQG�EDVHG�RQ�WKHLU�HQYLURQPHQWDO�VLPLODULW\ �XVLQJ�D�VXLWH�
RI�� � �XQGHUO\ LQJ�YDULDEOHV��� �FOLPDWH��� �ODQGIRUP��DQG�� �VRLO�OD\ HUV��/ ( 1 =�KDV�EURDG�
XVHV�IRU�FRQVHUYDWLRQ�DQG�UHVRXUFH�PDQDJHPHQW��LQFOXGLQJ�DVVHVVPHQW�RI�
UHSUHVHQWDWLRQ��DSSOLFDWLRQ�IRU�VSHFLHV�PRGHOOLQJ��DQG�GHWHUPLQLQJ�VXLWDELOLW\ �IRU�
GLIIHUHQW�ODQG�XVHV��

· � %,2 6( &8 5( �±�D�VSDWLDOO\ �H[ SOLFLW�PRGHO�WR�DVVHVV�WKH�ULVN�RI�HVWDEOLVKPHQW�DQG�
HYHQWXDO�VSUHDG�RI�H[ RWLF�LQYHUWHEUDWH�VSHFLHV��7KH�PRGHO�FDOFXODWHV�ULVN�EDVHG�RQ�WKH�
QLFKH�VLPLODULW\ �EHWZHHQ�QDWLYH�DQG�RU�NQRZQ�LQYDVLYH�UDQJH�DQG�SRWHQWLDO�UDQJH�
ZLWKLQ�1 HZ�=HDODQG��1 LFKH�DWWULEXWHV�FRPSDUHG�LQFOXGH�FOLPDWH��VRLO�UHVRXUFHV��KRVW�
SODQWV��DQG�FRPSHWLWRUV�HQHPLHV��

· � 1DWLRQDO�%LRGLYHUVLW\ �,QYHQWRU\ �	 �0 RQLWRULQJ�3URJUDPPH�±�D�IUDPHZRUN�IRU�
LQYHQWRU\ �DQG�PRQLWRULQJ�XQGHU�GHYHORSPHQW�IRU�WKH�' HSDUWPHQW�RI�&RQVHUYDWLRQ�WKDW�
OLQNV�FORVHO\ �ZLWK�WKH�' HSDUWPHQW¶V�1 DWXUDO�+HULWDJH�0 DQDJHPHQW�6\ VWHP��1 +0 6���

· � ( &2 6$7�±�ODQGVFDSH�GHVFULSWRUV�GHULYHG�IURP�DXWRPDWLFDOO\ �FODVVLILHG�UHPRWH�VHQVLQJ�
LPDJHU\ �LQFOXGLQJ�EDVLF�ODQG�FRYHU�DQG�D�QXPEHU�RI�GHULYHG�DWWULEXWHV��( &2 6$ 7�
SURYLGHV�ILQH�UHVROXWLRQ�PDSSLQJ�RI�ODQGVFDSH�FKDUDFWHULVWLFV�DQG�FDQ�EH�DSSOLHG�WR�D�
UDQJH�RI�LVVXHV�VXFK�DV�ODQG�FRYHU�FKDQJH��SHVW�PDQDJHPHQW��RU�ZHWODQG�LGHQWLILFDWLRQ��

,�KDYH�EHHQ�LQYROYHG�LQ�WKH�GHYHORSPHQW�RI�/ ( 1 =��%,2 6( &8 5( ��DQG�WKH�1 DWLRQDO�,QYHQWRU\ �
	 �0 RQLWRULQJ�3URJUDPPH��,�FXUUHQWO\ �OHDG�WKH�/ ( 1 =�SURMHFW�ZLWKLQ�/ DQGFDUH�5HVHDUFK�DQG�
UHFHQWO\ �RUJDQLVHG�D�VHULHV�RI�� � �UHJLRQDO�ZRUNVKRSV�WKDW�UHLQIRUFHG�WKH�QHHG�IRU�EURDG�VFDOH�
DSSURDFKHV�DQG�WRROV�WR�FRQVHUYDWLRQ�DQG�UHVRXUFH�PDQDJHPHQW��7KH�ZRUNVKRSV�DOVR�
KLJKOLJKWHG�WKH�QHHG�IRU�EHWWHU�FRRUGLQDWLRQ�DQG�FRPPXQLFDWLRQ�ZLWK�HQG�XVHUV�ZKR�DSSO\ �WKH�
UHVHDUFK�DV�ZHOO�DV�HGXFDWLRQ�DQG�WUDLQLQJ�WR�LQFUHDVH�FDSDFLW\ �WR�XVH�WKHP��,�ZRXOG�EH�
LQWHUHVWHG�WR�OHDUQ�KRZ�P\ �FROOHDJXHV�LQ�+DZDLµL�DGGUHVV�VLPLODU�LVVXHV��

,Q�VHWWLQJ�XS�P\ �WULS��,�ZDV�H[ WUHPHO\ �IRUWXQDWH�LQ�WKDW�D�ORQJ�WLPH�IULHQG�DQG�FROOHDJXH��ZH�
KDG�DFWXDOO\ �IODWWHG�WRJHWKHU�DW�XQLYHUVLW\ ���' U�0 LNH�5RERWKDP��ZRUNV�LQ�WKH�7URSLFDO�
7HFKQRORJ\ �3URJUDP�RI�WKH�8 �6��' HSDUWPHQW�RI�$ JULFXOWXUH�1 DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�
6HUYLFH��1 5&6���0 LNH�LV�ZHOO�FRQQHFWHG�DQG�SURYLGHG�PH�ZLWK�VHYHUDO�LQWURGXFWLRQV�WR�VWDII�
IURP�D�UDQJH�RI�IHGHUDO��VWDWH��DQG�SULYDWH�RUJDQLVDWLRQV��7ZR�RI�WKRVH�LQWURGXFWLRQV�JHQHUDWHG�
HQRXJK�LQWHUHVW�WR�JDUQHU�OHWWHUV�RI�VXSSRUW��RQH�IURP�' U�' DYLG�&ODXVQLW] HU�RI�1 5&6��DQG�RQH�
IURP�' U�' DUF\ �+X�RI�WKH�1 DWLRQDO�3DUN�6HUYLFH��

�
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� �� ,P SRUWDQFH�RI�EURDG�VFDOH�FRQVHUYDWLRQ�P DQDJHP HQW�

2 YHU�WKH�SDVW�� � ±� � �\ HDUV��WKH�HPSKDVLV�LQ�FRQVHUYDWLRQ�KDV�VKLIWHG�IURP�VLQJOH�
VSHFLHV�UHVRXUFHV�WR�PRUH�LQWHJUDWHG��EURDG�VFDOH�PDQDJHPHQW�RI�HFRV\ VWHPV�RU�ODQGVFDSHV��
7KLV�VKLIW�LV�HYLGHQW�ZLWKLQ�1 HZ�=HDODQG��DV�SDVW�UHVHDUFK�DQG�PDQDJHPHQW�WHQGHG�WR�IRFXV�RQ�
RXWSXWV��VXFK�DV�WKH�QXPEHU�RI�SDSHUV�SXEOLVKHG��ZRUNVKRSV�KHOG��WRWDO�DUHD�SURWHFWHG��RU�
QXPEHU�RI�KHFWDUHV�RI�SHVW�FRQWURO��7KH�1 HZ�=HDODQG�%LRGLYHUVLW\ �6WUDWHJ\ ��SXEOLVKHG�LQ�
� � � � ��UHFRJQLVHG�WKDW�D�SURMHFW�E\ �SURMHFW�DSSURDFK�ZRXOG�QRW�VHFXUH�WKH�ORQJ�WHUP�YLDELOLW\ �
RI�LQGLJHQRXV�ELRGLYHUVLW\ ��,QVWHDG�LW�VKLIWHG�WKH�IRFXV�WRZDUGV�RXWFRPHV�WKDW�KHOS�DFKLHYH�LWV�
JRDO�RI�UHYHUVLQJ�WKH�GHFOLQH�LQ�LQGLJHQRXV�ELRGLYHUVLW\ ��7ZR�KLJK�OHYHO�RXWFRPHV�LQFOXGH��

· � PDLQWDLQLQJ�DQG�UHVWRULQJ�D�IXOO�UDQJH�RI�UHPDLQLQJ�QDWXUDO�KDELWDWV�DQG�HFRV\ VWHPV�WR�
D�KHDOWK\ �DQG�IXQFWLRQLQJ�VWDWH��HQKDQFLQJ�FULWLFDOO\ �VFDUFH�KDELWDWV��DQG�PDLQWDLQLQJ�
PRGLILHG�HFRV\ VWHPV�LQ�SURGXFWLRQ�DQG�XUEDQ�HQYLURQPHQWV�

· � PDLQWDLQLQJ�DQG�UHVWRULQJ�YLDEOH�SRSXODWLRQV�RI�DOO�LQGLJHQRXV�VSHFLHV�DQG�VXEVSHFLHV�
DFURVV�WKHLU�QDWXUDO�UDQJH�DQG�PDLQWDLQLQJ�WKHLU�JHQHWLF�GLYHUVLW\ ��

$ �VLPLODU�VKLIW�WRZDUGV�RXWFRPHV�KDV�RFFXUUHG�DW�PDQ\ �OHYHOV�LQ�1 HZ�=HDODQG��) RU�H[ DPSOH��
WKH�) RXQGDWLRQ�IRU�5HVHDUFK��6FLHQFH��DQG�7HFKQRORJ\ �UHFHQWO\ �WULDOOHG�DQ�2 XWFRPH�EDVHG�
,QYHVWPHQW�SURFHVV�IRU�WKH�1 DWXUDO�( FRV\ VWHPV�SRUWIROLR��7KH�' HSDUWPHQW�RI�&RQVHUYDWLRQ�
LQFOXGHV�ERWK�ORQJ�WHUP�DQG�LQWHUPHGLDWH�RXWFRPHV�ZLWKLQ�LWV�6WDWHPHQW�RI�,QWHQW��) LQDOO\ ��WKH�
/ RFDO�* RYHUQPHQW�$ FW�RI�� � � � �UHTXLUHV�UHJLRQDO�DQG�GLVWULFW�FRXQFLOV�WR�LGHQWLI\ �GHVLUHG�
FRPPXQLW\ �RXWFRPHV��FXOWXUDO��HFRQRPLF��HQYLURQPHQWDO��VRFLDO��DQG�GHYHORS�LQWHJUDWHG��
ORQJ�WHUP��� � �\ HDU��SODQV�WR�DFKLHYH�WKH�LGHQWLILHG�RXWFRPHV��

' XULQJ�WKH�VDPH�WLPH�SHULRG��DGYDQFHV�LQ�UHPRWH�VHQVLQJ�DQG�FRPSXWLQJ�WHFKQRORJ\ �PDGH�
LQWHJUDWHG��EURDG�VFDOH�PDQDJHPHQW�PRUH�IHDVLEOH��: H�QRZ�KDYH�NQRZOHGJH�DFURVV�D�UDQJH�RI�
VFDOHV�DERXW�WKH�SDVW��SUHVHQW��DQG�SRVVLEOH�IXWXUH�VWDWHV�RI�ELRGLYHUVLW\ �DQG�UHVRXUFHV�DQG�FDQ�
EHWWHU�HYDOXDWH�WKH�PDQ\ �FRQVHUYDWLRQ�RSWLRQV�EHIRUH�XV��' HVSLWH�WKHVH�DGYDQFHV��KRZHYHU��ZH�
ZLOO�VWLOO�QHYHU�NQRZ�HYHU\ WKLQJ�HYHU\ ZKHUH��JLYHQ�OLPLWHG�UHVRXUFHV�DQG�WKH�LQKHUHQW�FKDQJHV�
RFFXUULQJ�ZLWKLQ�HFRV\ VWHPV���

7KH�FRQWLQXLQJ�UHVHDUFK�FKDOOHQJH�WKHUHIRUH�OLHV�LQ�GHFLGLQJ�ZKDW�KRZ�ZKHUH�ZKHQ�WR�
PHDVXUH��VR�WKDW�ZH�FDQ�DGHTXDWHO\ �DQG�UHDOLVWLFDOO\ �PRQLWRU�SURJUHVV�WRZDUGV�PHHWLQJ�RXU�
GHVLUHG�RXWFRPHV��: H�UHTXLUH�NQRZOHGJH�WKDW�FRYHUV�D�UDQJH�RI�VSDWLDO��WHPSRUDO��DQG�
LQIRUPDWLRQDO�VFDOHV��: H�UHTXLUH�EDVLF�GDWD��VXFK�DV�ODQG�FRYHU�RU�FXUUHQW�VSHFLHV�UDQJH��: H�
UHTXLUH�PRUH�VRSKLVWLFDWHG�NQRZOHGJH�RU�WRROV��VXFK�DV�/ ( 1 =�RU�%,2 6( &8 5( ��WKDW�KHOS�XV�
ILOO�JDSV�LQ�RXU�LQFRPSOHWH�NQRZOHGJH�RU�DFW�DV�VXUURJDWHV�IRU�PRUH�FRPSOH[ �HFRORJLFDO�
V\ VWHPV��: H�UHTXLUH�FRQWLQXHG�RQ�JRLQJ�HIIRUWV�WR�XQGHUVWDQG�EDVLF�HFRORJLFDO�SURFHVVHV��H�J���
GLVSHUVDO��WKDW�DUH�FULWLFDO�WR�ORQJ�WHUP�YLDELOLW\ ��: H�UHTXLUH�IUDPHZRUNV��VXFK�DV�' 2 &¶V�
1 +0 6�6\ VWHP��WKDW�EULQJ�WRJHWKHU�WKH�YDULRXV�SLHFHV�RI�NQRZOHGJH�DQG�SURYLGH�XVHIXO�PHDQV�
WR�DFFHVV�DQG�DSSO\ �WKDW�NQRZOHGJH��) LQDOO\ �ZH�UHTXLUH�VWURQJHU�OLQNV�EHWZHHQ�UHVHDUFK�DQG�
PDQDJHPHQW�WR�IDFLOLWDWH�WKH�WUDQVIHU�RI�QHZ�NQRZOHGJH�DQG�LQFUHDVH�ZLOOLQJQHVV�DQG�FDSDFLW\ �
WR�DSSO\ �LW��

�
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� �� ,WLQHUDU\ �

� �� �� � � �- XO\ ±� �$ XJXVW��,VODQG�RI�2 DKX�

� � �-XO\ ��DFWXDOO\ �YHU\ �HDUO\ �LQ�WKH�PRUQLQJ�RQ�� � �-XO\ ��

,�DUULYHG�LQ�+RQROXOX�DERXW�DQ�KRXU�ODWH�DIWHU�RXU�SODQH�KDG�EHHQ�GHOD\ HG�LQ�$ XFNODQG�GXH�WR�D�
PHFKDQLFDO�SUREOHP��0 LNH�5RERWKDP��VHH�,QWURGXFWLRQ��SLFNHG�XS�WZR�FROOHDJXHV��%UXFH�
%XUQV��/ DQGFDUH�5HVHDUFK��-LOODQD�5REHUWVRQ��0 DXQJDWDXWDUL�,VODQG�( FRORJLFDO�5HVWRUDWLRQ�
7UXVW��DQG�PH�IURP�WKH�DLUSRUW�DQG�GURYH�XV�WR�RXU�KRWHO�LQ�GRZQWRZQ�+RQROXOX��

�

� � �-XO\ �

0 LNH�5RERWKDP�PHW�%UXFH��-LOODQD�DQG�PH�IRU�EUHDNIDVW�DQG�WKHQ�WRRN�XV�WR�D�QHDUE\ �PDUNHW�
DW�WKH�$ OD�0 RDQD�&HQWUH�ZKHUH�ZH�FRXOG�EX\ �VXSSOLHV�IRU�WKH�UHPDLQGHU�RI�WKH�ZHHN��: H�
VSHQW�WKH�UHVW�RI�WKH�GD\ �UHOD[ LQJ�IURP�WKH�WULS�DQG�JHWWLQJ�RXU�EHDULQJV��

�

� � �-XO\ �

,�KDG�DSSDUHQWO\ �DFTXLUHG�D�EDG�FROG�MXVW�EHIRUH�OHDYLQJ�1 HZ�=HDODQG��,W�KLW�PH�TXLWH�KDUG�RQ�
7XHVGD\ ��,�VSHQW�PRVW�RI�P\ �WLPH�UHVWLQJ��DQG�KDSSLO\ �XQGHU�WKH�LQIOXHQFH�RI�FROG�
PHGLFDWLRQ���DV�,�ZDQWHG�WR�VDYH�P\ �VWUHQJWK�IRU�WKH�XSFRPLQJ�+DZDLµL�&RQVHUYDWLRQ�
&RQIHUHQFH��

�

� � �-XO\ �� 8 QLYHUVLW\ �RI�+DZDLµL�
' HSDUWPHQW�RI�1 DWXUDO�5HVRXUFHV�DQG�( QYLURQPHQWDO�0 DQDJHPHQW�

,Q�WKH�PRUQLQJ��%UXFH��-LOODQD��DQG�,�WUDYHOOHG�WR�WKH�' HSDUWPHQW�RI�1 DWXUDO�5HVRXUFHV�DQG�
( QYLURQPHQWDO�0 DQDJHPHQW��%UXFH�DQG�-LOODQD�JDYH�SUHVHQWDWLRQV�,�KDG�DUUDQJHG�WKURXJK�' U�
&DUO�( YHQVHQ��' HSDUWPHQW�&KDLU��%UXFH�JDYH�DQ�H[ FHOOHQW�WDON�RQ�HFRORJLFDO�UHVWRUDWLRQ��,W�
KLJKOLJKWHG�ERWK�WKH�FKDOOHQJHV�DQG�VXFFHVVHV��VXFK�DV�WKH�' HSDUWPHQW�RI�&RQVHUYDWLRQ¶V�
PDPPDO�HUDGLFDWLRQ�RQ�RIIVKRUH�LVODQGV��6RPH�RI�WKH�NQRZOHGJH�DQG�WHFKQLTXHV�OHDUQHG�LQ�
LVODQG�RSHUDWLRQV�DUH�QRZ�DSSOLHG�WR�WKH�PDLQODQG�WKURXJK�WKH�' HSDUWPHQW¶V�0 DLQODQG�,VODQG�
3URJUDPPH�DV�ZHOO�DV�QXPHURXV�SULYDWH�FRQVHUYDWLRQ�JURXSV�DFURVV�WKH�FRXQWU\ ��

-LOODQD�GHVFULEHG�WKH�0 DXQJDWDXWDUL�,VODQG�( FRORJLFDO�5HVWRUDWLRQ�7UXVW�DQG�WKHLU�UHVWRUDWLRQ�
SURMHFW��7KH�WUXVW�LV�UDLVLQJ�IXQGV�WR�EXLOG�D�SUHGDWRU�SURRI�IHQFH�DURXQG�0 DXQJDWDXWDUL��DQ�
H[ WLQFW�YROFDQR�LQ�WKH�: DLNDWR�UHJLRQ�RI�WKH�1 RUWK�,VODQG�RI�1 HZ�=HDODQG��: KHQ�FRPSOHWH�
WKH�IHQFH�ZLOO�EH�� � �NP�ORQJ�DQG�HQFORVH�D�WRWDO�DUHD�RI�� � � � �KD��PDNLQJ�LW�WKH�ODUJHVW�SHVW�
IUHH�DUHD�RQ�WKH�1 RUWK�,VODQG��7KH�7UXVW�KDV�DOUHDG\ �EXLOW�WZR�VPDOOHU�HQFORVXUHV�IRU�ERWK�
WHVWLQJ�DQG�HGXFDWLRQDO�SXUSRVHV��-LOODQD�RXWOLQHG�WKHLU�SURJUHVV�LQ�HUDGLFDWLQJ�PDPPDOV�
ZLWKLQ�ERWK�HQFORVXUHV�DQG�GLVFXVVHG�WKH�UHOHDVH�RI�NLZL�ZLWKLQ�WKH�VRXWKHUQ�HQFORVXUH��

�%RWK�WDONV�ZHUH�UHDVRQDEO\ �ZHOO�DWWHQGHG��a� � �SHRSOH���GHVSLWH�WKH�IDFW�WKDW�LW�ZDV�WKH�
VXPPHU�EUHDN�DQG�WKH�WDONV�KDG�QRW�EHHQ�DGYHUWLVHG�YHU\ �IDU�LQ�DGYDQFH��ZKLFK�LQGLFDWHV�WKH�
VWURQJ�LQWHUHVW�LQ�1 HZ�=HDODQG�FRQVHUYDWLRQ�DQG�QDWXUDO�UHVRXUFHV�PDQDJHPHQW�ZLWKLQ�
+DZDLµL��

$ IWHU�WKH�WDON��,�ZHQW�EDFN�WR�WKH�KRWHO�DQG�UHVWHG�P\ �FROG��

�

�

�
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/ DQGFDUH�5HVHDUFK�

� � �-XO\ �� +DZDLµL�&RQVHUYDWLRQ�&RQIHUHQFH�

,�DWWHQGHG�WKH�+DZDLµL�&RQVHUYDWLRQ�&RQIHUHQFH�GXULQJ�WKH�GD\ ��7KH�FRQIHUHQFH�RSHQHG�ZLWK�
D�ZRQGHUIXO�WUDGLWLRQDO�+DZDLLDQ�FKDQW�RU�ROL�E\ �6DP�* RQ�IURP�WKH�+DZDLµL�FKDSWHU�RI�7KH�
1 DWXUH�&RQVHUYDQF\ ��6DP¶V�ROL�VHW�D�YHU\ �QLFH�WRQH�IRU�WKH�HQWLUH�PHHWLQJ��

' XULQJ�WKH�PRUQLQJ��,�DWWHQGHG�WKH�SOHQDU\ �VHVVLRQV�DQG�VHYHUDO�VHVVLRQV�RQ�QDWLYH�DQG�
LQYDVLYH�LQYHUWHEUDWHV��,�DWWHQGHG�WKH�ODWWHU�DV�LW�UHODWHG�WR�%,2 6( &8 5( �GLVFXVVHG�HDUOLHU��7KH�
IHDWXUHG�VSHDNHU�ZDV�' U�-R\ �=HGOHU�IURP�WKH�8 QLYHUVLW\ �RI�: LVFRQVLQ��' U�=HGOHU�JDYH�DQ�
LQWHUHVWLQJ�WDON�RQ�ORQJ�WHUP�UHVHDUFK�LQWR�DGDSWLYH�PDQDJHPHQW�RI�ZHWODQG�V\ VWHPV�LQ�DQG�
DURXQG�0 DGLVRQ��: LVFRQVLQ��WR�FRQWURO�WKH�LQYDVLYH�FORQDO�JUDVV�3KDODULV�DUXQGLQDFHD���$ V�,�
KDYH�D�JRRG�IULHQG�LQ�0 DGLVRQ�DQG�GLG�P\ �XQGHUJUDGXDWH�DQG�3K' �LQ�WKH�0 LGZHVW��,�FRXOG�
HDVLO\ �UHODWH�WR�KHU�WR�WDON��' U�=HGOHU�GLVFXVVHG�KRZ�WKH�LQFUHDVHG�IORZV�DQG�QXWULHQWV�IURP�
VWRUPZDWHU�GUDLQDJH�DOORZ�3��DUXQGLQDFHD�WR�RXW�FRPSHWH�QDWLYH�VSHFLHV��/ RQJ�WHUP�
PDQDJHPHQW�FRQVLVWLQJ�RI�UHGXFHG�VWRUPZDWHU�IORZV��UHSODQWLQJ��DQG�KHUELFLGH�WUHDWPHQWV�
ZLOO�EH�UHTXLUHG�WR�FRQWURO�3��DUXQGLQDFHD��' U�=HGOHU¶V�UHVHDUFK�H[ HPSOLILHV�JRRG�DSSOLFDWLRQ�
RI�WKH�DGDSWLYH�PDQDJHPHQW�SDUDGLJP��

3DXO�&RQUR\ �IURP�WKH�+DZDLL�' HSDUWPHQW�RI�/ DQG�DQG�1 DWXUDO�5HVRXUFHV�WKHQ�SUHVHQWHG�
SUHOLPLQDU\ �ILQGLQJV�RI�D�VXUYH\ �RI�SXEOLF�DWWLWXGHV�WRZDUGV�FRQVHUYDWLRQ��2 YHUDOO��SXEOLF�
DWWLWXGHV�VXSSRUW�FRQVHUYDWLRQ��DV�HYLGHQFHG�E\ �WKH�KLJK�QXPEHUV�VXSSRUWLQJ�HQGDQJHUHG�
VSHFLHV�UHFRYHU\ �DQG�SUHYHQWLQJ�QHZ�LQFXUVLRQV�RU�HUDGLFDWLRQ�RI�FXUUHQW�LQYDVLYH�VSHFLHV��
-DPHV�/ LHEKHUU�IURP�&RUQHOO�IROORZHG�ZLWK�DQ�LQWHUHVWLQJ�WDON�RQ�WKH�IDWH�RI�FDUDELG�EHHWOH�
VSHFLHV��&RPSDULVRQ�RI�UHFRUGV�IURP�LQLWLDO�( XURSHDQ�FRQWDFW�ZLWK�FXUUHQW�UHFRUGV�VKRZV�WKH�
ORVV�RU�VLJQLILFDQW�GHFOLQH�RI�PDQ\ �VSHFLHV�WKURXJKRXW�WKH�LVODQGV��

7KH�QDWLYH�DQG�LQYDVLYH�LQYHUWHEUDWHV�VHVVLRQ�LQFOXGHG�D�EURDG�PL[ �RI�SUHVHQWDWLRQV�UDQJLQJ�
IURP�VWUDLJKWIRUZDUG�HFRORJ\ �WR�IXOO�RQ�FRQVHUYDWLRQ�PDQDJHPHQW��1 R�RQH�SDUWLFXODU�VWXG\ �
VWRRG�RXW�LQ�P\ �PLQG��EXW�WKH�RYHUDOO�TXDOLW\ �RI�WKH�UHVHDUFK�DQG�SUHVHQWDWLRQV�DSSHDUHG�KLJK��

,Q�WKH�DIWHUQRRQ��,�DWWHQGHG�VHVVLRQV�RQ�QDWLYH�YHUWHEUDWHV�DQG�PDQDJHPHQW��7KH�QDWLYH�
YHUWHEUDWH�VHVVLRQ�IRFXVHG�RQ�ELUGV��WKH�SDOLOD��µ,µLZL��. DµX��/ D\ VDQ�WHDO��DOEDWURVV��DQG�NRORD��
7KH�UHVHDUFK�KLJKOLJKWHG�WKH�FKDOOHQJHV�LQ�FRQVHUYLQJ�DQG�PDQDJLQJ�KLJKO\ �PRELOH�VSHFLHV��
SDUWLFXODUO\ �EHFDXVH�WKHVH�VSHFLHV�KDYH�QRW�OHDUQHG�WR�UHFRJQLVH�DQG�UHVSHFW�UHVHUYH�
ERXQGDULHV��) RU�VSHFLHV�VXFK�DV�WKH�SDOLOD��WKH�VFDOH�RI�WUDQVORFDWLRQ�HIIRUW�LPSUHVVHG�PH��,�
DGPLUH�WKH�SHUVHYHUDQFH�DQG�DWWLWXGH�RI�VWDII�LQYROYHG�LQ�WUDQVORFDWLRQV��WKH\ �GLG�QRW�JLYH�XS�
DIWHU�D�VLQJOH�DWWHPSW�DQG�UHFRJQLVH�WKDW�HVWDEOLVKLQJ�D�VHFRQG�SRSXODWLRQ�ZLOO�EH�D�ORQJ�WHUP�
SURMHFW��,�DOVR�WKRXJKW�WKH�DOEDWURVV�HJJ�VZDS�SURJUDPPH�ZDV�ZHOO�FRQFHLYHG�DQG�H[ HFXWHG��
7KH�OHYHO�RI�LQWHUDJHQF\ �FRRSHUDWLRQ�DQG�FRPPXQLFDWLRQ�UHTXLUHG�IRU�VHYHUDO�RI�WKH�SURMHFWV�
LPSUHVVHG�PH��: H�FRXOG�XVH�PRUH�RI�WKDW�KHUH�LQ�1 HZ�=HDODQG��

7KH�PDQDJHPHQW�VHVVLRQ�LQFOXGHG�VHYHUDO�SDSHUV�LQ�DUHDV�UHODWHG�WR�P\ �UHVHDUFK��. HDORKD�
. HQQHG\ �SUHVHQWHG�D�SDSHU�RQ�TXDQWLI\ LQJ�FOLPDWH�SDWWHUQV�DORQJ�DQ�DOWLWXGLQDO�JUDGLHQW�QRUWK�
RI�. RQD�RQ�WKH�%LJ�,VODQG��7KH�SDSHU�RXWOLQHG�WKH�FRPSOH[ �DELRWLF�HQYLURQPHQWDO�FRQGLWLRQV�
RQ�WKDW�SDUW�RI�WKH�LVODQG��DOWKRXJK�WKH\ �KDYH�RQO\ �FROOHFWHG�� �\ HDUV�RI�GDWD�WKXV�IDU��/ HVOLH�
+D\ VPLWK�RI�WKH�1 36�IROORZHG�ZLWK�D�WDON�RQ�WKH�QDWLRQDO�LQYHQWRU\ �DQG�PRQLWRULQJ�
SURJUDPPH��6KH�RXWOLQHG�WKH�3DUN¶V�9 LWDO�6LJQV�SURMHFW�DQG�LWV�JRDO�RI�SURYLGLQJ�EHWWHU�
PDQDJHPHQW��7KUHH�WDONV�IROORZHG�RQ�YDULRXV�DVSHFWV�RI�HFRQRPLF�FRQVLGHUDWLRQV�RI�IRUHVW�
PDQDJHPHQW��,�SDUWLFXODUO\ �HQMR\ HG�WKH�WDON�E\ �/ LED�3HMFKDU�WKDW�GLVFXVVHG�PHDVXUHPHQWV�RI�
WKH�ELRGLYHUVLW\ �YDOXH�RI�QDWLYH�IRUHVW�YHUVXV�NRD�SODQWDWLRQV�YHUVXV�SDVWXUH��1 DWLYH�IRUHVW�RU�
NRD�ZRRGODQG�RIIHUV�VLPLODU�YDOXH�LQ�WHUPV�RI�ELUG�ULFKQHVV��EXW�FRQWLQXRXV�IRUHVW�KDV�WKH�
KLJKHVW�SODQW�ULFKQHVV��7KLV�VKRZV�WKH�WUDGH�RIIV�WKDW�PXVW�EH�FRQVLGHUHG�ZKHQ�WU\ LQJ�WR�YDOXH�
ELRGLYHUVLW\ �HFRQRPLFDOO\ ��DV�PRVW�ODQGRZQHUV�ZRXOG�QRW�VXSSRUW�FRPSOHWHO\ �XQHFRQRPLF�
XVHV��H�J���QDWLYH�IRUHVW��RQ�WKHLU�ODQG����

,Q�WKH�HYHQLQJ��,�SUHVHQWHG�D�SRVWHU�HQWLWOHG��) URP�RXWSXWV�WR�RXWFRPHV��UHFHQW�WUHQGV�LQ�
ELRGLYHUVLW\ �FRQVHUYDWLRQ�LQ�1 HZ�=HDODQG��,�UHFHLYHG�D�IHZ�LQTXLUHV�IURP�DWWHQGHHV�EXW�
RYHUDOO�LW�VHHPHG�WKH�SRVWHU�ZDV�WRR�³ELJ�SLFWXUH́ �IRU�PRVW�SHRSOH��3RVWHUV�ZLWK�PRUH�VSHFLILF�
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/ DQGFDUH�5HVHDUFK�

WRSLFV�RU�GLUHFW�PDQDJHPHQW�DSSOLFDWLRQV�VHHPHG�WR�UHFHLYH�IDU�JUHDWHU�DWWHQWLRQ��%UXFH�DQG�
-LOODQD¶V�SRVWHU�RQ�WKH�0 DXQJDWDXWDUL�HFRORJLFDO�LVODQG�UHVWRUDWLRQ�SURMHFW�DWWUDFWHG�D�KLJK�
OHYHO�RI�LQWHUHVW��

7KDW�HYHQLQJ�,�DOVR�DWWHQGHG�D�SUHVHQWDWLRQ�E\ �6XVDQ�0 LGGOHWRQ�DERXW�KHU�QHZ�ERRN�RI�
SKRWRJUDSK\ �RI�WKH�ELRGLYHUVLW\ �RI�WKH�RXWHU�+DZDLLDQ�LVODQGV��+HU�SLFWXUHV�ZHUH�VWXQQLQJ�DQG�
DW�WLPHV�GLVWXUELQJ��6KH�GLG�DQ�H[ FHOOHQW�MRE�RI�ZHDYLQJ�WKH�VREHULQJ�ZLWK�WKH�KXPRURXV��7KH�
PRVW�GLVWXUELQJ�LPDJH�FDPH�IURP�D�SLFWXUH�RI�D�QHFURSV\ �RI�D�\ RXQJ�DOEDWURVV��7KH�DQLPDO�
DSSHDUHG�WR�VWRS�HDWLQJ�DQG�HYHQWXDOO\ �VWDUYHG�WR�GHDWK��$ Q�H[ DPLQDWLRQ�UHYHDOHG�WKDW�LWV�
VWRPDFK�ZDV�IXOO�RI�PDQ\ �VPDOO�PHWDO�DQG�SODVWLF�REMHFWV�WKDW�LW�KDG�DSSDUHQWO\ �PLVWDNHQ�IRU�
IRRG��7KH�LPDJH�UDLVHG�WKH�VSHFWUH�RI�RXU�KLGGHQ�OHJDF\ �WR�WKH�IXWXUH���

�

� � �-XO\ �� +DZDLµL�&RQVHUYDWLRQ�&RQIHUHQFH�

2 Q�WKH�VHFRQG�GD\ �RI�WKH�FRQIHUHQFH��,�DWWHQGHG�WKH�IROORZLQJ�VHVVLRQV��SDOHRHFRORJ\ ��PDSV�
DQG�PRGHOV��ODQGVFDSHV��DQG�ORZODQG�ZHW�IRUHVW�PDQDJHPHQW�DQG�UHVWRUDWLRQ��7KH�
SDOHRHFRORJ\ �VHVVLRQ�LQWHUHVWHG�PH�JUHDWO\ ��+HOHQ�-DPHV�SUHVHQWHG�RQ�HIIRUWV�WR�EXLOG�D�* ,6�
GDWDEDVH�RI�WKH�+DZDLLDQ�IRVVLO�UHFRUGV��7KH�ZRUN�GHPRQVWUDWHV�WKH�UDQJH�UHGXFWLRQ�IRU�PDQ\ �
UHPDLQLQJ�VSHFLHV�DQG�ZLOO�SURYLGH�D�YDOXDEOH�EDVHOLQH�DJDLQVW�ZKLFK�WR�FRPSDUH�FXUUHQW�
VWDWXV�DQG�WUHQGV��' DYLG�DQG�/ LGD�3LJRWW�%XUQH\ ¶V�SURMHFW�DW�WKH�0 DKDXOHSX�FDYH�V\ VWHP�RQ�
. DXDL�VKRZHG�WKDW�SDODHRHFRORJLFDO�UHVHDUFK�FDQ�\ LHOG�HGXFDWLRQDO�DQG�FRPPXQLW\ �EHQHILWV�DV�
ZHOO�DV�VFLHQWLILF�NQRZOHGJH��7KHLU�VXFFHVV�DW�LQWHJUDWLQJ�WKH�WZR�ZDV�TXLWH�UHPDUNDEOH���

7KH�PDSV�DQG�PRGHOOLQJ�VHVVLRQ�FRQVLVWHG�RI�D�VHULHV�RI�SUHVHQWDWLRQV�RQ�GLIIHUHQW�DVSHFWV�RI�
WKH�+DZDLL�* DS�$ QDO\ VLV�3URJUDP��+ ,�* $ 3�IROORZV�WKH�ORQJ�VWDQGLQJ�* $ 3�DQDO\ VLV�SURMHFW�
RQ�WKH�8 6�PDLQODQG�DQG�DLPV�WR�SURYLGH�FRQVLVWHQW��* ,6�EDVHG�GDWD�DQG�PRGHOV�WKDW�FDQ�DVVLVW�
UHVHDUFK�DQG�PDQDJHPHQW��,W�ZLOO�LQFOXGH�LQIRUPDWLRQ�RQ�VSHFLHV�GLVWULEXWLRQV�DQG�UDQJHV��
ODQG�FRYHU��WKUHDWV�LQFOXGLQJ�LQYDVLYH�VSHFLHV��DQG�SURWHFWHG�DUHDV��7KRVH�HIIRUWV�PLUURU�
VLPLODU�SURMHFWV�KHUH�LQ�1 HZ�=HDODQG��LQFOXGLQJ�) RXQGDWLRQ�IXQGHG�SURMHFWV�RQ�HFRV\ VWHP�
UHVLOLHQFH�DQG�VXVWDLQDELOLW\ �UHVWRUDWLRQ��WKH�' HSDUWPHQW�RI�&RQVHUYDWLRQ¶V�1 DWXUDO�+HULWDJH�
0 DQDJHPHQW�6\ VWHP��1 +0 6���DQG�/ DQGFDUH�5HVHDUFK¶V�QHZ�LQLWLDWLYH�LQ�6\ VWHPDWLF�
%LRGLYHUVLW\ �$ VVHVVPHQW��+DZDLLDQ�HIIRUWV�GLIIHU�IURP�1 HZ�=HDODQG¶V�LQ�WKUHH�UHVSHFWV��� � �WKH�
OHYHO�RI�FRRUGLQDWLRQ�DQG�FRRSHUDWLRQ�VKRZQ�E\ �WKH�SDUWLFLSDWLQJ�DJHQFLHV��� � �DQ�DGHTXDWH�
OHYHO�RI�IXQGLQJ��DW�OHDVW�IRU�WKLV�ILUVW�LWHUDWLRQ���DQG�� � �IUHH�DFFHVV�WR�DOO�SURGXFWV��1 HZ�
=HDODQG�KDV�WKH�HGJH�LQ�WKDW�ZH�KDYH�EHWWHU�TXDQWLWDWLYH�GDWDVHWV��SDUWLFXODUO\ �RI�DELRWLF�
FRQGLWLRQV��ZLWK�ZKLFK�ZH�FDQ�JHQHUDWH�PRUH�TXDQWLWDWLYH�PRGHOV��

,Q�WKH�ODQGVFDSH�VHVVLRQ��,�JDYH�DQ�RUDO�SUHVHQWDWLRQ�RQ�/ ( 1 =��VHH�$ SSHQGL[ �� � ��,�SUHFHGHG�
P\ �WDON�ZLWK�D�VKRUW�PLKL��D�IRUPDO�JUHHWLQJ�LQ�0 DRUL���ZKLFK�ZDV�ZHOO�UHFHLYHG��$ �VHULHV�RI�
WDONV�RQ�ZDWHUVKHG�PDQDJHPHQW�UHVWRUDWLRQ�IROORZHG�PLQH��6WHSKHQ�0 LOOHU�JDYH�DQ�LQWHUHVWLQJ�
SUHVHQWDWLRQ�RQ�SUHOLPLQDU\ �ZRUN�WR�GHYHORS�³ODQGVFDSH�PDSV́ �WKDW�LQWHJUDWHV�DFURVV�VFDOHV�
DQG�DFURVV�WD[ D��) ROORZLQJ�WKH�ODQGVFDSH�VHVVLRQ��,�DWWHQGHG�WKH�ILQDO�VHVVLRQ�LQ�WKH�DIWHUQRRQ�
RQ�ZHW�ORZODQG�IRUHVW��5HEHFFD�2 VWHUWDJ�JDYH�RQH�RI�WKH�EHVW�WDONV�RI�WKH�FRQIHUHQFH�RQ�WKH�
H[ SHULPHQWDO�UHPRYDO�RI�H[ RWLF�SODQWV�IURP�HQFORVXUHV�RQ�WKH�%LJ�,VODQG��,�ZDV�LPSUHVVHG�
ZLWK�ERWK�KHU�SUHVHQWDWLRQ�DQG�WKH�H[ SHULPHQW��+HU�SUHVHQWDWLRQ�LQFOXGHG�SOHQW\ �RI�PDWHULDO��
EXW�5HEHFFD�JXLGHG�XV�WKURXJK�LW�LQ�D�FOHDU��FRQFLVH��DQG�LQWHUHVWLQJ�PDQQHU��7KH�H[ SHULPHQW�
LPSUHVVHG�PH��JLYHQ�WKH�VFDOH�RI�UHPRYDO�DQG�WKH�GHWDLOHG�DSSURDFK�WR�OLQNLQJ�DELRWLF��OLJKW�
UHJLPH��VRLO�PRLVWXUH��HWF���UHJLPHV�WR�WKH�ELRWLF�SURFHVVHV��

) LQDOO\ ��,�DWWHQGHG�WKH�FORVH�RI�WKH�FRQIHUHQFH��6DP�* RQ�SHUIRUPHG�D�FORVLQJ�ROL��ZKLFK�
VHUYHG�DV�WKH�ILWWLQJ�FRQFOXVLRQ�WR�D�JUHDW�FRQIHUHQFH��

�

�

�
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� � ±� � �-XO\ � : HHNHQG�

2 Q�6XQGD\ �PRUQLQJ��6DP�* RQ�IURP�WKH�+DZDLµL�&KDSWHU�RI�7KH�1 DWXUH�&RQVHUYDQF\ �YHU\ �
NLQGO\ �WRRN�%UXFH��-LOODQD��DQG�PH�RQ�D�KLNH�RQ�WKH�QRUWK�VLGH�RI�WKH�PDLQ�D[ LDO�UDQJH�RQ�
2 DKX��7KH�KLNH�ZDV�YHU\ �LQIRUPDWLYH��DV�6DP�SRLQWHG�RXW�WKH�YDULRXV�QDWLYH�DQG�H[ RWLF�
VSHFLHV��: H�VDPSOHG�WKH�IUXLW�RI�WKH�PRXQWDLQ�DSSOH��6\ ] \ JLXP�PDODFHQVH�±�DQ�LPSRUW�IURP�
0 DOD\ VLD��WKDW�6DP�VKRRN�GRZQ�IURP�WKH�WUHHV�IRU�XV��7KLV�ZDV�DQ�H[ FHOOHQW�SULPHU�RQ�WKH�
FRQVHUYDWLRQ�ELRORJ\ �LVVXHV�IDFLQJ�+DZDLµL��7KH�PDLQ�GLIIHUHQFH�IURP�1 HZ�=HDODQG�VHHPHG�
WR�EH�WKH�DELOLW\ �RI�H[ RWLF�WUHH�VSHFLHV�VXFK�DV�VWUDZEHUU\ �JXDYD��3VLGLXP�FDWWOHLDQXP���WR�
RYHUWDNH�DQG�GRPLQDWH�QDWLYH�IRUHVW�WUHH�VSHFLHV��1 DWLYH�EXVK�LQ�1 HZ�=HDODQG�DSSHDUV�WR�KDYH�
D�KLJKHU�UHVLOLHQFH�DQG�UHVLVWDQFH�WR�VWDQG�UHSODFHPHQW�WKDQ�RFFXUV�LQ�+DZDLµL��

2 Q�6XQGD\ ��ZH�WUDYHOOHG�WR�+DQDXPD�%D\ �WR�VQRUNHO��7KLV�ZDV�P\ �ILUVW�VQRUNHOLQJ�
H[ SHULHQFH��ZKLFK�SURYHG�ERWK�H[ WUHPHO\ �H[ KLOHUDWLQJ�DQG�D�ELW�WHUULI\ LQJ��2 QFH�,�JRW�XVHG�D�
ELW�XVHG�WR�WKH�LGHD��,�TXLWH�HQMR\ HG�WKH�H[ SHULHQFH�DQG�VHHLQJ�WKH�GLIIHUHQW�VSHFLHV�RI�ILVK��
' HVSLWH�WKH�KHDY\ �WRXULVW�ORDG��ZKLFK�,�VXVSHFW�OLPLWV�WKH�DEXQGDQFH�RI�DTXDWLF�OLIH�LQ�WKH�%D\ ��
ZH�VDZ�PDQ\ �VSHFLHV�RI�ILVK�DV�ZHOO�DV�D�PRUD\ �HHO�DQG�D�VHD�WXUWOH��

�

� �$ XJXVW� 7KH�1 DWXUH�&RQVHUYDQF\ ��+DZDLµL�&KDSWHU�

-LOODQD�DQG�,�YLVLWHG��. DUHQ�3RLDQL��' LUHFWRU�RI�/ DQGVFDSH�&RQVHUYDWLRQ��6DP�* RQ��' LUHFWRU�
6FLHQFH�DQG�&XOWXUDO�$ GYLVRU��0 DUN�) R[ ��' LUHFWRU�RI�( [ WHUQDO�$ IIDLUV��DQG�6WHSKDQLH�) R[ ��
/ DQGVFDSH�&RQVHUYDWLRQ�3URJUDPV�&RRUGLQDWRU��. DUHQ�DQG�6DP�JDYH�XV�D�EURDG�RYHUYLHZ�RI�
WKH�1 DWXUH�&RQVHUYDQF\ �RUJDQLVDWLRQ�ZLWKLQ�+DZDLµL��7KH\ �WKHQ�JDYH�XV�D�SUHVHQWDWLRQ�RQ�WKH�
( FRUHJLRQDO�3ODQQLQJ�3URFHVV�WKH�1 DWXUH�&RQVHUYDQF\ �KDV�LPSOHPHQWHG�WR�KHOS�SULRULWLVH�
PDQDJHPHQW�DFWLRQV��7KLV�3ODQQLQJ�3URFHVV�LV�XQGHUJRLQJ�D�VHFRQG�LWHUDWLRQ�WR�GHYHORS�
SURWRFROV�IRFXVHG�RQ�LGHQWLI\ LQJ�WDUJHWV��DVVHVVLQJ�YLDELOLW\ ��VHWWLQJ�JRDOV��DQG�GHWHUPLQLQJ�
SULRULWLHV��0 DUN�EULHIO\ �GLVFXVVHG�KLV�UROH�LQ�JRYHUQPHQW�UHODWLRQV�ZRUN��ZKHUH�KH�KHOSV�OREE\ �
JRYHUQPHQW�IRU�IXQGLQJ��DGYRFDWHV�IRU�RU�DJDLQVW�YDULRXV�SROLFLHV��DQG�PDLQWDLQV�UHODWLRQVKLSV�
ZLWK�YDULRXV�JRYHUQPHQW�DQG�SULYDWH�RUJDQLVDWLRQV��

,�IROORZHG�ZLWK�D�SUHVHQWDWLRQ�WR�71 &�VWDII�WKDW�EURDGO\ �RXWOLQHG�WUHQGV�LQ�ELRGLYHUVLW\ �
FRQVHUYDWLRQ�LQ�1 HZ�=HDODQG��LQFOXGLQJ�FRQWH[ WXDO�LQIRUPDWLRQ��DQ�RYHUYLHZ�RI�/ DQGFDUH�
5HVHDUFK��DQG�H[ DPSOHV�RI�WKUHH�WRROV��RXU�LQYHQWRU\ �DQG�PRQLWRULQJ�ZRUN�IRU�WKH�' HSDUWPHQW�
RI�&RQVHUYDWLRQ��/ ( 1 =��DQG�( &2 6$ 7��6DP�ZDV�LQWHUHVWHG�LQ�( &2 6$ 7�EHFDXVH�LW�FDQ�
FRUUHFW�IRU�WRSRJUDSK\ �DQG�SURYLGH�PRUH�FRQVLVWHQW�VLJQDOV�IRU�FODVVLILFDWLRQ��7KLV�ZRXOG�
RYHUFRPH�D�ORQJ�VWDQGLQJ�SUREOHP�ZLWK�ODQG�XVH�FODVVLILFDWLRQ�UHODWHG�WR�WKH�+DZDLµL�* $ 3�
DQDO\ VLV�ZRUN��

7KDW�HYHQLQJ�,�WUDYHOOHG�WR�WKH�%LJ�,VODQG��ZKHUH�,�VWD\ HG�LQ�. DLOXD�. RQD��

�

� �� �� � ±� � �$ XJXVW��%LJ�,VODQG�

� �$ XJXVW� +DZDL
L�9 ROFDQRHV�1 DWLRQDO�3DUN�
�
,�WUDYHOOHG�WR�WKH�SDUN�DQG�PHW�ZLWK�' DUF\ �+X��DQ�HFRORJLVW�ZLWK�WKH�3DFLILF�,VODQGV�6XSSRUW�
6\ VWHP�ZLWKLQ�1 36��' U�+X�RYHUVHHV�WKH�,QYHQWRU\ �DQG�0 RQLWRULQJ��,	 0 ��SURJUDPPH�IRU�WKH�
8 6�QDWLRQDO�SDUNV�LQ�+DZDLµL�DQG�RQ�RWKHU�3DFLILF�,VODQGV��1 36�LV�XQGHUWDNLQJ�WKH�GHVLJQ�RI�D�
FRPSUHKHQVLYH��ORQJ�WHUP�QDWXUDO�UHVRXUFH�PRQLWRULQJ�SURJUDPPH���2 QH�RI�WKHLU�PRQLWRULQJ�
SURJUDPPH�JRDOV�LV�WR�GHYHORS�D�VWUDWLILFDWLRQ�V\ VWHP�IRU�VDPSOLQJ�WKDW�FDQ�EH�VKDUHG�E\ �
PXOWLSOH��GLYHUVH�UHVRXUFH�PRQLWRULQJ�HIIRUWV��
�
' U�+X�LQWURGXFHG�PH�WR�RWKHU�PHPEHUV�RI�WKH�,QYHQWRU\ �DQG�0 RQLWRULQJ�VWDII��2 YHU�OXQFK�,�
JDYH�D�SUHVHQWDWLRQ�WR�DERXW�� � �VWDII�PHPEHUV��0 \ �SUHVHQWDWLRQ�ZDV�VLPLODU�WR�WKH�RQH�,�KDG�
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JLYHQ�WR�WKH�1 DWXUH�&RQVHUYDQF\ ��EXW�LW�DOVR�IRFXVHG�PRUH�RQ�/ ( 1 =�DQG�RQ�RXU�LQYHQWRU\ �DQG�
PRQLWRULQJ�V\ VWHP�ZRUN�IRU�' 2 &��6HYHUDO�SHRSOH�LQ�WKH�DXGLHQFH�ZHUH�LQWHUHVWHG�LQ�/ ( 1 =��
DQG�WKHUH�ZDV�GLVFXVVLRQ�DERXW�WKH�IHDVLELOLW\ �RI�SURGXFLQJ�VRPHWKLQJ�VLPLODU�LQ�+DZDLµL��
6RPH�RI�WKRVH�SUHVHQW�IHOW�WKDW�D�ORFDO�YHUVLRQ�RI�/ ( 1 =�FRXOG�EH�FUHDWHG��DOEHLW�DW�D�FRDUVHU�
OHYHO�RI�VSDWLDO�DQG�FODVVLILFDWLRQ�UHVROXWLRQ��
�
$ IWHU�OXQFK��' DUF\ �DQG�,�GLVFXVVHG�WKH�GHYHORSPHQW�RI�WKH�1 36¶V�LQYHQWRU\ �DQG�PRQLWRULQJ�
V\ VWHP��2 YHUDOO�WKH�V\ VWHP�KDV�D�QXPEHU�RI�VLPLODULWLHV�WR�' 2 &¶V�GHYHORSLQJ�V\ VWHP��7KH�
1 36�V\ VWHP�DSSHDUV�WR�EH�IDUWKHU�GRZQ�WKH�WUDFN��DV�WKH\ �KDYH�DOUHDG\ �VHWWOHG�RQ�D�OLVW�RI�OLVW�
RI�LQGLFDWRUV�RU�³YLWDO�VLJQV́ �ZKHUHDV�' 2 &�LV�VWLOO�FRQWHPSODWLQJ�ZKLFK�LQGLFDWRUV�WR�XVH��
�
�
� �$ XJXVW� �. DPHKDPHKD�6FKRROV�
�
2 Q�: HGQHVGD\ ��,�PHW�' U�' DYLG�&ODXVQLW] HU�RI�WKH�1 5&6��' DYLG�LV�ZRUNLQJ�RQ�D�SURMHFW�WR�
GHILQH�QDWLYH�SODQW�FRPPXQLWLHV�DQG�WKHLU�GLVWXUEHG�RU�PDQDJHG�VWDWHV��DQG�WR�FRUUHODWH�SODQW�
FRPPXQLWLHV�ZLWK�VRLO�W\ SHV��7KH�LQIRUPDWLRQ�ZLOO�KHOS�UHILQH�VRLO�PDSSLQJ�DFWLYLWLHV��SURYLGH�
D�EHWWHU�EDVLV�IRU�UHVRXUFH�DVVHVVPHQW�DQG�PRQLWRULQJ��DQG�LQIRUP�ODQG�PDQDJHPHQW�RQ�
PDWWHUV�VXFK�DV�VHOHFWLQJ�VSHFLHV�IRU�UHIRUHVWDWLRQ��GHILQLQJ�UHVWRUDWLRQ�JRDOV�RI�DEDQGRQHG�
DJULFXOWXUDO�ODQGV��DQG�SUHGLFWLQJ�UHVXOWV�RI�FKDQJHV�LQ�ODQG�PDQDJHPHQW�SUDFWLFHV��7KH�
XOWLPDWH�SURGXFW�LV�VLPLODU�WR�/ ( 1 =��D�TXDQWLWDWLYH�FODVVLILFDWLRQ�RI�WHUUHVWULDO�HQYLURQPHQWV�
IRU�FRQVHUYDWLRQ�DQG�PDQDJHPHQW�LVVXHV��' DYLG�VKRZHG�PH�WKH�1 5&6�RIILFHV��DQG�ZH�
UHYLHZHG�ILHOG�PDSV�VKRZLQJ�ZKHUH�ZH�ZRXOG�JR�LQWR�WKH�ILHOG�RQ�7KXUVGD\ �DQG�) ULGD\ ��
�
' DYLG�KDG�DUUDQJHG�IRU�XV�WR�PHHW�WKDW�PRUQLQJ�ZLWK�1 DPDND: KLWHKHDG��' DOH�) HUJHUVWURP��
DQG�. DPDNDQL�' DQFLO�RI�WKH�. DPHKDPHKD�6FKRROV�±�%LVKRS�( VWDWH��: H�WUDYHOOHG�WR�WKHLU�
RIILFHV�LQ�VRXWK�. DLOXD�. RQD��ZKHUH�. DLOXD�EHJLQV�DQG�. RQD�HQGV�ZDV�QRW�HQWLUHO\ �FOHDU�WR�
PH���' DOH��1 DPDND��DQG�. DPDNDQL�SURYLGHG�DQ�RYHUYLHZ�RI�WKHLU�RUJDQLVDWLRQ¶V�KLVWRU\ �DQG�
SXUSRVH�DQG�RXWOLQHG�VRPH�RI�WKHLU�FRQVHUYDWLRQ�SODQQLQJ�LVVXHV�DQG�DFWLYLWLHV��. DPHKDPHKD�
6FKRROV�LV�LQWHUHVWLQJ��JLYHQ�WKDW�LW�KROGV�D�ODUJH�DPRXQW�RI�ODQG�\ HW�GHULYHV�PRVW�RI�LWV�
UHYHQXH�IURP�RQO\ �D�VPDOO�DUHD�RI�WKDW�ODQG��' DOH�LQGLFDWHG�� � �RI�WKH�ODQG�SURYLGHV�� � � �RI�
WKH�UHYHQXH��7KH�RUJDQLVDWLRQ�LQ�UHFHQW�\ HDUV�KDV�WDNHQ�D�PXFK�PRUH�SURDFWLYH�DSSURDFK�WR�
FRQVHUYDWLRQ�RQ�LWV�ODQG��LQFOXGLQJ�UHWLULQJ�VRPH�DUHDV�IURP�DJULFXOWXUDO�XVHV��,�WKHQ�JDYH�D�
SUHVHQWDWLRQ�DERXW�/ ( 1 =���
�
�
� ±� �$ XJXVW� ) LHOG�YLVLW�ZLWK�' DYLG�&ODXVQLW] HU��1 5&6�
�
,�VSHQW�7KXUVGD\ �DQG�) ULGD\ �LQ�WKH�ILHOG�ZLWK�' DYLG��: H�WUDYHOOHG�WR�WKH�KLJKHU�HOHYDWLRQ�
VDGGOH�DUHD�HDVW�RI�. DLOXD�. RQD��WR�ODQG�RZQHG�E\ �. DPHKDPHKD�6FKRROV��7R�JHW�WR�WKH�ILHOG�
VLWHV��ZH�ILUVW�WUDYHOOHG�WKURXJK�FRIIHH�ILHOGV��: H�WKHQ�GURYH�DORQJ�D�YHU\ �EXPS\ �WZR�WUDFN�
URDG�WKDW�OHG�WKURXJK�VRPH�PRUH�LQWDFW�QDWLYH�IRUHVW�WKDW�WUDQVLWLRQHG�WR�\ RXQJHU�IRUHVW�RQ�
PRUH�UHFHQW�ODYD�IORZV��7KHUH�ZDV�D�ZHHG�FRQWURO�FUHZ�FDPSHG�DORQJ�WKH�ORZHU�SDUW�RI�WKH�
URDG��: H�HQFRXQWHUHG�D�KHUG�RI�FRZV�RQ�WKH�ZD\ �XS��DQG�WKH\ �UHIXVHG�WR�JHW�RII�WKH�URDG��
LQVWHDG�SUHIHUULQJ�WR�ZDON��WURW��RU�UXQ�DKHDG�GHSHQGLQJ�RQ�WKH�SUR[ LPLW\ �RI�WKH�%OD] HU��: H�
RQO\ �PDQDJHG�WR�VKRR�WKHP�RII�WKH�URDG�E\ �KDYLQJ�PH�UXQ�DKHDG�DQG�³KHDG�WKHP�RII�DW�WKH�
SDVV�´ �
�
: KHQ�ZH�UHDFKHG�RXU�GHVWLQDWLRQ��ZH�SDUNHG�WKH�%OD] HU�DQG�WUDYHOOHG�E\ �IRRW��7KH�ODQGVFDSH�
ZDV�VLPSO\ �DPD] LQJ��DQG�,�IRXQG�WKH�MX[ WDSRVLWLRQ�RI�WKH�µD�µD�DQG�SDKRHKRH�ODYD�IORZV�
LQWULJXLQJ��7KH�PRUH�UHFHQW�IORZV�FRQWDLQHG�UHJHQHUDWHG�IRUHVW�FRPSRVHG�PRVWO\ �RI�RKLD�
�0 HWURVLGHURV�SRO\ PRUSKD���ZLWK�NRD��$FDFLD�NRD��EHLQJ�VFDWWHUHG�WKURXJKRXW�DQG�VRPHWLPHV�
ORFDOO\ �GHQVH��: H�FDPH�DFURVV�VHYHUDO�LVODQGV�RI�ROGHU�ODYD�IORZV�³ IORDWLQJ´ �LQ�D�VHD�RI�
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\ RXQJHU�µD�µD�RU�SDKRHKRH�IORZV��7KRVH�LVODQGV�KDG�ODUJHU�WUHHV��ZHOO�GHYHORSHG�JUDVV�KHUE�
OD\ HUV��DQG�LQHYLWDEO\ �D�ZHHG�LQIHVWDWLRQ�RI�RQH�W\ SH�RU�DQRWKHU��
�
2 Q�7KXUVGD\ �ZH�WUDYHOOHG�WR�DERXW�� � � � �IHHW�DQG�WKHQ�VXUYH\ HG�DUHDV�QRUWK�DQG�VRXWK�RI�WKH�
� �WUDFN�URDG��2 Q�) ULGD\ �ZH�WUDYHOOHG�KLJKHU��WR�SHUKDSV�� � � � �IHHW��: H�ZHQW�SDVW�D��PRVWO\ ��
IHQFHG�SORW�SODQWHG�ZLWK�UDQJH�RI�SLQH�DQG�KDUGZRRG�VSHFLHV��,�XQGHUVWDQG�WKHVH�SORWV�ZHUH�
SODQWHG�DV�IRUHVWU\ �WULDOV�� � ±� � �\ HDUV�DJR�DQG�KDYH�VXEVHTXHQWO\ �EHHQ�OHIW�DORQH��
�
' XULQJ�RXU�ILHOG�WULSV��' DYLG�DQG�,�GLVFXVVHG�XVLQJ�DQ�DSSURDFK�VLPLODU�WR�/ ( 1 =�WR�KHOS�WKH�
1 5&6�PDS�RXW�HFRW\ SHV��+H�ZLOO�OLNHO\ �IROORZ�XS�LQ�WLPH��SHUKDSV�JHWWLQJ�D�VWXGHQW�WR�KHOS�
ZLWK�VRPH�GDWD�JDWKHULQJ�DQDO\ VLV��EXW�ILHOGZRUN�UHPDLQV�KLV�KLJKHVW�SULRULW\ �IRU�WKH�
IRUHVHHDEOH�IXWXUH���
�
�
� ±� �$ XJXVW�� : HHNHQG�
�
�
� �$ XJXVW� +DZDL
L�9 ROFDQRHV�1 DWLRQDO�3DUN�
�
' DYLG�&ODXVQLW] HU�DQG�,�WUDYHOOHG�WR�WKH�1 DWLRQDO�3DUN�WR�YLVLW�DJDLQ�ZLWK�' DUF\ �+X��' DUF\ �
DUUDQJHG�D�PHHWLQJ�IRU�XV�ZLWK�6LHUUD�0 F' DQLHO��ZKR�ZRUNV�RQ�IRUHVW�FRPPXQLW\ �UHVWRUDWLRQ�
IROORZLQJ�ILUH�ZLWKLQ�WKH�SDUN��: H�YLVLWHG�WKH�JUHHQKRXVH�DUHD�ZKHUH�WKH\ �VWRUH�FROOHFWHG�VHHG�
DQG�WKHQ�JURZ�QHZ�VHHGOLQJV�IRU�SODQWLQJ�LQ�UHVWRUDWLRQ�H[ SHULPHQWV��: H�KDG�D�ORQJ�
GLVFXVVLRQ�DERXW�WKHLU�UHVWRUDWLRQ�PHWKRGV�IROORZLQJ�ILUH�GLVWXUEDQFH��7KLV�LQYROYHV�D�JULG�
EDVHG�SODQWLQJ�V\ VWHP�WKH\ �KRSH�ZLOO�VHUYH�DV�VRXUFH�LVODQGV�WR�KHOS�MXPS�VWDUW�UHVWRUDWLRQ�
DIWHU�ILUH��7KH�VDPH�PL[ �LV�W\ SLFDOO\ �SODQWHG�DW�HDFK�LVODQG�ZLWKLQ�WKH�UHVWRUDWLRQ�DUHD��0 RUH�
FRPSOLFDWHG�H[ SHULPHQWDO�GHVLJQV�PLJKW�SURYH�OHVV�IHDVLEOH��
�
$ W�QRRQ��,�UHSHDWHG�WKH�SUHVHQWDWLRQ�WKDW�,�KDG�JLYHQ�WKH�SUHYLRXV�ZHHN�WR�RWKHU�1 36�VWDII��
$ IWHU�WKH�SUHVHQWDWLRQ��ZH�PHW�ZLWK�/ LQGD�3UDWW�IURP�WKH�8 6* 6�%LRORJLFDO�5HVRXUFHV�
' LYLVLRQ��/ LQGD�ZRUNV�RQ�ZHHG�FRQWURO�DQG�HUDGLFDWLRQ�ZLWKLQ�+DZDL
L��: H�GLVFXVVHG�VRPH�RI�
WKH�LVVXHV�ZLWK�FRQWURO�DQG�PDQDJHPHQW�DQG�WRRN�D�UDLQ�VKRUWHQHG�WRXU�RI�VRPH�RI�WKH�ZHHG�
FRQWURO�ZRUN�DQG�UHVWRUDWLRQ�VLWHV�ZLWKLQ�WKH�SDUN��7KH�GD\ �ZDV�DSSDUHQWO\ �SURGXFWLYH�IRU�
' DYLG��DV�KH�LQWHUDFWHG�ZLWK�VHYHUDO�1 36�VWDII�PHPEHUV�KH�KDG�QRW�PHW�EHIRUH��
�
�
� �$ XJXVW� +DZDLµL�9 ROFDQRHV�1 DWLRQDO�3DUN�) LHOG�9 LVLW�
�
' DYH�&ODXVQLW] HU�DQG�,�WUDYHOOHG�WR�+DZDLµL�9 ROFDQRHV�1 3�ZLWK�D�1 5&6�VXPPHU�LQWHUQ�IURP�
&DO7HFK��$ W�WKH�SDUN�ZH�PHW�WZR�RI�' DYH¶V�VXPPHU�KHOSHUV�ZKR�KDYH�EHHQ�FDUU\ LQJ�HFRW\ SH�
ZRUN�RQ�WKH�HDVW�VLGH�RI�WKH�%LJ�,VODQG��: H�DWWHPSWHG�WR�ORFDWH�D�SDUWLFXODU�VRLO�WHVW�XQLW�' DYH�
KDG�QRW�\ HW�YLVLWHG�DV�SDUW�RI�KLV�PDSSLQJ�SURMHFW��+H�DOVR�JDYH�WKH�VXPPHU�LQWHUQ�D�VXUSULVH�
VRLO�LGHQWLILFDWLRQ�WHVW�ZKLOH�LQ�WKH�ILHOG��
�

� �� �� � � ±� � �$ XJXVW��,VODQG�RI�2 DKX�

�
� � �$ XJXVW� ' HSW�RI�1 DWXUDO�5HVRXUFHV�DQG�( QYLURQPHQWDO�0 DQDJHPHQW�
�
,�JDYH�D�SUHVHQWDWLRQ�HQWLWOHG�³1 DWXUDO�5HVRXUFHV�0 DQDJHPHQW�ZLWKLQ�1 HZ�=HDODQǴ �WR�WKH�
' HSDUWPHQW��7KH�SUHVHQWDWLRQ�SURYLGHG�D�EURDG�RYHUYLHZ�RI�WKH�OHJLVODWLYH�FRQWH[ W�IRU�
UHVRXUFH�PDQDJHPHQW�ZLWKLQ�1 HZ�=HDODQG��/ DQGFDUH�5HVHDUFK
V�UHVHDUFK�FDSDELOLWLHV��DQG�
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H[ DPSOHV�RI�VSHFLILF�ZRUN�LQ�ELRGLYHUVLW\ ��H�J���/ ( 1 =���ELRVHFXULW\ ��H�J���%,2 6( &8 5( ���DQG�
VXVWDLQDEOH�ODQG�XVH��H�J���/ DQG�5HVRXUFH�,QYHQWRU\ ��) XQGDPHQWDO�6RLO�/ D\ HUV��6�0 DS���
�
,Q�WKH�DIWHUQRRQ��0 LNH�5RERWKDP�DQG�,�PHW�ZLWK�' U�+DUROG�0 F$ UWKXU�WR�GLVFXVV�D�FDOO�IRU�
SURSRVDOV�IRU�D�: RUOG�%DQN�SURMHFW�LQ�WKH�3KLOLSSLQHV���
�
�
� � �$ XJXVW� 1 DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH�
�
0 LNH�5RERWKDP�DUUDQJHG�D�PHHWLQJ�ZLWK�&KULV�6PLWK��WKH�+DZDLµL�6WDWH�6RLO�6FLHQWLVW��&KULV��
0 LNH�DQG�,�KDG�DQ�LQ�GHSWK�GLVFXVVLRQ�DERXW�FRQVHUYDWLRQ�PDQDJHPHQW�SUDFWLFHV�ZLWKLQ�WKH�
8 6$ �DQG�+DZDLµL�LQ�SDUWLFXODU��DQG�FRPSDUHG�WKRVH�SUDFWLFHV�ZLWK�WKRVH�LQ�1 HZ�=HDODQG��7KH�
1 5&6�KDV�D�1 DWLRQDO�5HVRXUFH�,QYHQWRU\ �WKDW�XVHV�D�FRPELQDWLRQ�RI�UHPRWH�VHQVLQJ�DQG�
JURXQG�EDVHG�LQYHQWRU\ ��+LVWRULFDOO\ �WKH�SURJUDPPH�UHOLHG�RQ�SHUPDQHQW�VDPSOLQJ�XQLWV�
�368 V���RI�ZKLFK�+DZDLµL�KDV�� � � � ��7KH�DLP�ZDV�WR�XSGDWH�368 �LQIRUPDWLRQ�LQ�D�� �\ HDU�
F\ FOH��EXW�+DZDL¶L�LV�FXUUHQWO\ �EHKLQG�VFKHGXOH��1 5&6�LV�QRZ�VKLIWLQJ�WR�D�FRQWLQXRXV�VSDWLDO�
LQYHQWRU\ �WKDW�UHOLHV�PRUH�KHDYLO\ �RQ�UHPRWHO\ �VHQVHG�GDWD��7KH\ �DUH�DOVR�VKLIWLQJ�IURP�D�
GHPDQG�GULYHQ��ZDON�LQ��SODQQLQJ�PRGH�WR�D�PRUH�SURDFWLYH�SURJUDPPH�GULYHQ�SODQQLQJ�
PRGH�WKDW�LGHQWLILHV�SUREOHP�DUHDV�DQG�PDWFKHV�WKH�DSSURSULDWH�SURJUDPPH��7KLV�HYROXWLRQ�RI�
FRQVHUYDWLRQ�SURJUDPPHV�ZLWKLQ�WKH�DJHQF\ �UHIOHFWV�WKLV��7KH�WZR�PDLQ�SURJUDPPHV��DV�,�VDZ�
LW��DUH�WKH�( QYLURQPHQWDO�3HUIRUPDQFH�,PSURYHPHQW�3URJUDP��( 3,3��DQG�WKH�QHZ�
&RQVHUYDWLRQ�6HFXULW\ �3URJUDP��&63���( 3,3�LV�PRUH�D�UHPHGLDO�SURJUDPPH�GHVLJQHG�WR�KHOS�
ODQG�RZQHUV�FRUUHFW�SRRU�PDQDJHPHQW�SUDFWLFHV�RQ�D�FRVW�VKDUH�EDVLV��&63�LV�D�QHZ�
SURJUDPPH�WKDW�UHFRJQLVHV�H[ LVWLQJ�JRRG�SUDFWLFH�DQG�DWWHPSWV�WR�FRQWLQXH�LW�WKURXJK�
ILQDQFLDO�LQFHQWLYHV��) RU�WKHLU�DFWLYLWLHV�WR�TXDOLI\ �IRU�IXQGLQJ��ODQG�PDQDJHUV�PXVW�XQGHUWDNH�
D�� �VWHS�ODQG�PDQDJHPHQW�SODQQLQJ�SURFHVV�LQ�FRQVXOWDWLRQ�ZLWK�WKH�1 5&6��: H�DOVR�
GLVFXVVHG�WKH�1 5&6¶V�1 DWLRQDO�6RLOV�' DWDEDVH�DQG�6RLO�' DWD�0 DUW��ZKLFK�LV�TXLWH�VLPLODU�WR�
RQ�OLQH�VRLOV�LQIRUPDWLRQ�V\ VWHPV�EHLQJ�GHYHORSHG�E\ �/ DQGFDUH�5HVHDUFK��
�
�
� � �$ XJXVW� +DZDLµL�&RQVHUYDWLRQ�$ OOLDQFH�
�
,Q�WKH�PRUQLQJ��,�PHW�ZLWK�&KULV�3XWWRFN��WKH�QHZ�GLUHFWRU�RI�WKH�+DZDLµL�&RQVHUYDWLRQ�
$ OOLDQFH��&KULV�DQG�,�EURDGO\ �GLVFXVVHG�FRQVHUYDWLRQ�LVVXHV�LQ�+DZDLµL�DQG�1 HZ�=HDODQG�DQG�
ZD\ V�WR�HQKDQFH�WKH�HIIHFWLYHQHVV�RI�WKH�( [ FKDQJH�3URJUDPPH�IRU�ERWK�RUJDQLVDWLRQV��,GHDV�
LQFOXGHG�D�KLJKHU�SURILOH�IRU�UHFLSLHQWV�DW�UHVSHFWLYH�FRQIHUHQFHV��H�J���JLYLQJ�SUHVHQWDWLRQV���
DQG�WKH�SRVVLELOLW\ �IRU�MRLQW�FRQVHUYDWLRQ�PHHWLQJV�HYHU\ �� �WR�� �\ HDUV�EHWZHHQ�WKH�+&$ �DQG��
PLQLPDOO\ ��WKH�1 =�( FRORJLFDO�6RFLHW\ ��
�
,Q�WKH�DIWHUQRRQ��,�PHW�ZLWK�&KULV�6LPRQ��8 QLYHUVLW\ �RI�&RQQHFWLFXW��ZKR�ZRUNV�RQ�QDWLYH�
FLFDGDV��6KH�ZDV�LQWHUHVWHG�LQ�XVLQJ�RXU�VSDWLDO�DQDO\ VLV�FDSDELOLWLHV�WR�KHOS�SUHGLFW�WKH�
GLVWULEXWLRQV�RI�QDWLYH�FLFDGDV�EDVHG�RQ�WKH�H[ WHQVLYH�ILHOG�GDWD�VKH�DQG�KHU�VWXGHQWV�KDYH�
FROOHFWHG��&KULV�KDV�SURYLGHG�XV�ZLWK�WKH�GDWD�DQG�ZH�ZLOO�H[ SORUH�VXEPLWWLQJ�D�MRLQW�0 DUVGHQ�
IXQG�SURSRVDO��
�
� � ±� � �$ XJXVW��: HHNHQG�DQG�UHWXUQ�WR�1 HZ�=HDODQG�
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,�KDYH�PDQ\ �WR�WKDQN�IRU�PDNLQJ�P\ �WULS�SRVVLEOH��) LUVW�DQG�IRUHPRVW��P\ �WKDQNV�WR�ERWK�WKH�
+DZDLµL�&RQVHUYDWLRQ�$ OOLDQFH�DQG�/ DQGFDUH�5HVHDUFK�IRU�KRVWLQJ�WKH�( [ FKDQJH�3URJUDPPH�
DQG�SURYLGLQJ�WKH�RSSRUWXQLW\ �WR�YLVLW�+DZDLµL�DQG�GLVFXVV�UHVHDUFK�DQG�LGHDV�ZLWK�VWDII�IURP�
D�ZLGH�YDULHW\ �RI�RUJDQLVDWLRQV��2 Q�WKH�1 HZ�=HDODQG�HQG��D�KHDUW\ �WKDQNV�WR�( ULF�6SXUU�RI�
/ DQGFDUH�5HVHDUFK�IRU�KLV�H[ WUHPH�SDWLHQFH�GXULQJ�D�UDWKHU�XQRUWKRGR[ �DSSOLFDWLRQ�DQG�WULS�
SODQQLQJ�SURFHVV��2 Q�WKH�+DZDLµL�HQG��QXPHURXV�LQGLYLGXDOV�UHTXLUH�P\ �WKDQNV��6WHSKHQ�
0 LOOHU��DFWLQJ�GLUHFWRU�RI�WKH�+&$ ��SDWLHQWO\ �HQGXUHG�P\ �PDQ\ �TXHVWLRQV�ZKLOH�LQ�WKH�PLGVW�RI�
RUJDQLVLQJ�D�JUHDW�FRQIHUHQFH��' DUF\ �+X�RI�WKH�1 36�DUUDQJHG�P\ �YDULRXV�PHHWLQJV�DQG�
SUHVHQWDWLRQV�ZLWK�1 DWLRQDO�3DUN�VWDII��6DP�* RQ�DUUDQJHG�WKH�YLVLW�ZLWK�71 &�VWDII�DQG�VHUYHG�
DV�RXU�JXLGH�DQG�FKDXIIHXU�RQ�RXU�KLNH��0 DQ\ �WKDQNV�WR�' DYLG�&ODXVQLW] HU�IRU�WKH�ILHOG�YLVLWV��
IRU�DUUDQJLQJ�PHHWLQJV��DQG�IRU�H[ FHOOHQW�HYHQLQJ�HQWHUWDLQPHQW��/ DVWO\ �DQG�PRVW�LPSRUWDQWO\ ��
D�YHU\ �ZDUP�WKDQN�\ RX�WR�0 LNH�5RERWKDP��D�ORQJ�WLPH�PDWH��IRU�QXPHURXV�LQWURGXFWLRQV��
SLHFHV�RI�VDJH�DGYLFH��IULHQGO\ �KLQWV��DQG�IRU�KRVWLQJ�PH�IRU�SDUW�RI�P\ �WLPH�RQ�2 DKX���
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$ SSHQGL[ �� � � / LVW�RI�3HUVRQV�9 LVLWHG�

' DYLG�&ODXVQLW] HU��3K' �
9 HJHWDWLRQ�( FRORJLVW�
8 6' $ �1 5&6�
� � � � � � �: DHQDC2 LKDQD�/ RRS�� � � � �
. HDODNHNXD��+ ,��� � � � � �
� � � �� � � �� � � � �H[ W��� � � �
GDYLG�FODXVQLW] HU# KL�XVGD�JRY�

. DPDNDQL�' DQFLO�
/ DQG�$ VVHW�0 DQDJHU�
/ DQG�$ VVHWV�' LYLVLRQ�
. DPHKDPHKD�6FKRROV�
� � � � � � � �$ OL
L�' ULYH�
6XLWH�� � � �
. DLOXD�. RQD��+ ,�� � � � � �
� � � �� � � �� � � � �
NDGDQFLO# NVEH�HGX�

&DUO�,��( YHQVHQ��3K' �
&KDLU�DQG�( [ WHQVLRQ�6SHFLDOLVW�
' HS��RI�1 DWXUDO�5HVRXUFHV�DQG�( QYLURQPHQWDO�
0 DQDJHPHQW�
&ROOHJH�RI�7URSLFDO�$ JULFXOWXUH�DQG�+XPDQ�
5HVRXUFHV�
� � � � �( DVW�: HVW�5RDG�
6KHUPDQ�/ DE�� � � �
+ RQROXOX��+ ,�� � � � � � � � � � �
� � � �� � � �� � � � �
HYHQVHQ# KDZDLL�HGX�

' DOH�) HUJHUVWURP�
) LHOG�6HFXULW\ �,QVSHFWRU�
/ DQG�$ VVHWV�' LYLVLRQ�
. DPHKDPHKD�6FKRROV�
� � � � � � � �$ OL
L�' ULYH�
6XLWH�� � � �
. DLOXD�. RQD��+ ,�� � � � � �
� � � �� � � �� � � � �
GDIHUJHU# NVEH�HGX�

0 DUN�) R[ �
' LUHFWRU�RI�( [ WHUQDO�$ IIDLUV�
7KH�1 DWXUH�&RQVHUYDQF\ �
� � � �1 X
XDQX�$ YHQXH�
+ RQROXOX��+ ,�� � � � � �
� � � �� � � �� � � � �
PIR[ # WQF�RUJ�

6DP�* RQ�,,,��3K' �
' LUHFWRU�RI�6FLHQFH�
7KH�1 DWXUH�&RQVHUYDQF\ �
� � � �1 X
XDQX�$ YHQXH�
+ RQROXOX��+ ,�� � � � � �
� � � �� � � �� � � � �
VJRQ# WQF�RUJ�
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�
�
�
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' DUF\ �+X��3K' �
( FRORJLVW�DQG�6FLHQFH�$ GYLVRU�
3DFLILF�: HVW�5HJLRQDO�2 IILFH�±�+ RQROXOX�
F�R�+ DZDLCL�9 ROFDQRHV�1 DWLRQDO�3DUN�
32 �%R[ �� � �
+ DZDLµL�1 DWLRQDO�3DUN��+ ,��� � � � � � � � � � �
� � � �� � � �� � � � �
GDUF\ BKX# QSV�JRY�

6WHSKDQLH�/ LX�
&RQVHUYDWLRQ�3URJUDPV�&RRUGLQDWRU�
7KH�1 DWXUH�&RQVHUYDQF\ �
� � � �1 X
XDQX�$ YHQXH�
+ RQROXOX��+ ,�� � � � � �
� � � �� � � �� � � � �
VOX# WQF�RUJ�

+ DUROG�-�0 F$ UWKXU��3K' �
' LUHFWRU�RI�5HVHDUFK�5HODWLRQV�
8 QLYHUVLW\ �RI�+ DZDL
L�
� � � � �0 DLOH�: D\ �
6SDOGLQJ�+ DOO�� � � �
+ RQROXOX��+ ,�� � � � � �
� � � �� � � �� � � � �
KPFDUWKX# KDZDLL�HGX�

. DUHQ�3RLDQL��3K' �
' LUHFWRU�RI�/ DQGVFDSH�&RQVHUYDWLRQ�
7KH�1 DWXUH�&RQVHUYDQF\ �
� � � �1 X
XDQX�$ YHQXH�
+ RQROXOX��+ ,�� � � � � �
� � � �� � � �� � � � �
NSRLDQL# WQF�RUJ�

0 LFKDHO�5RERWKDP��3K�' ��
7URSLFDO�7HFKQRORJ\ �6SHFLDOLVW�
8 6' $ �1 5&6�DQG�8 + �0 DQRD�
� � � � �( DVW�: HVW�5RDG��5RRP�� � � �
+ RQROXOX��+ ,�� � � � � �
� � � �� � � �� � � � �
PLFKDHO�URERWKDP# KL�XVGD�JRY�

&KULVWRSKHU�: �6PLWK��3K' �
6WDWH�6RLO�6FLHQWLVW�
5&	 ' �3URJUDP�0 DQDJHU�
3ULQFH�. XKLR�) HGHUDO�%XLOGLQJ�
� � � �$ OD�0 RDQD�%RXOHYDUG�
5RRP�� �� � � �
+ RQROXOX��+ ,�� � � � � �
� � � �� � � �� � � � �
FKULV�VPLWK# XVGD�JRY�

1 DPDND�: KLWHKHDG�
( FRORJLVW�
/ DQG�$ VVHWV�' LYLVLRQ�
. DPHKDPHKD�6FKRROV�
� � � � � � � �$ OL
L�' ULYH�
6XLWH�� � � �
. DLOXD�. RQD��+ ,�� � � � � �
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QDZKLWHK# NVEH�HGX�
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