
)RU�(GXFDWRUV��*DUGHQHUV��)DUPHUV��)RUHVWHUV��DQG�/DQGVFDSHUV$JURIRUHVWU\�*XLGHV�IRU�3DFLILF�,VODQGV
³:HOO�UHVHDUFKHG��FRQFLVH��XVHU�IULHQGO\���DQ�LQYDOXDEOH�

SUDFWLFDO�UHVRXUFH�IRU�WKRVH�ZRUNLQJ�WR�FRQVHUYH�DQG�H[SDQG�
WKH�XVH�RI�WUHHV�LQ�DJULFXOWXUDO�V\VWHPV�´
²$3$1HZV��7KH�$VLD�3DFLILF�$JURIRUHVWU\�1HZVOHWWHU
)$2�5HJLRQDO�2IILFH��%DQJNRN��7KDLODQG
³$�VLJQLILFDQW�FRQWULEXWLRQ�WR�SXEOLF�HGXFDWLRQ��DGYDQFLQJ�

WKH�FDXVH�RI�LQWHJUDWHG�DJULFXOWXUH�DQG�IRUHVWU\���D�UHVRXUFH�
RI�ODVWLQJ�YDOXH�´
²7KH�3HUPDFXOWXUH�$FWLYLVW��1RUWK�&DUROLQD
³$�PRVW�H[FHOOHQW�KDQGERRN���D�ZRQGHUIXO�UHVRXUFH�´
²'HYHORSLQJ�&RXQWULHV�)DUP�5DGLR�1HWZRUN��7RURQWR��

&DQDGD
³(ORTXHQWO\�PDNHV�D�FDVH�IRU�UHLQWURGXFLQJ�DQG�

HPSKDVL]LQJ�WUHHV�LQ�RXU�LVODQG�DJULFXOWXUH�´
²'U��%LOO�5D\QRU��3URJUDP�'LUHFWRU��7KH�1DWXUH�

&RQVHUYDQF\��3RKQSHL��)HGHUDWHG�6WDWHV�RI�0LFURQHVLD
³3URYLGHV�D�UHDO�FOHDULQJKRXVH�RQ�WUDGLWLRQDO�DQG�PRGHUQ�

DJURIRUHVWU\�QRW�RQO\�IRU�3DFLILF�,VODQGV��DOVR�YHU\�XVHIXO�IRU�RWKHU�UHJLRQV�´
²,/(,$�1HZVOHWWHU�IRU�/RZ�([WHUQDO�,QSXW�DQG�6XVWDLQDEOH�$JULFXOWXUH��7KH�1HWKHUODQGV�



0XOWLSXUSRVH�7UHHV�IRU�$JURIRUHVWU\�LQ�
WKH�3DFLILF�,VODQGV

E\�5DQGROSK�5��7KDPDQ��&UDLJ�5��(OHYLWFK��DQG�.LP�0��:LONLQVRQ

ZZZ�DJURIRUHVWU\�QHW

$JURIRUHVWU\�*XLGHV�IRU�3DFLILF�,VODQGV���



0XOWLSXUSRVH�7UHHV�IRU�$JURIRUHVWU\�LQ�WKH�3DFLILF�
,VODQGV
$EVWUDFW��7KH�SURWHFWLRQ�DQG�SODQWLQJ�RI�WUHHV�LQ�DJURIRUHVWU\�V\VWHPV�FDQ�
VHUYH�DV�DQ�LPSRUWDQW��ORFDOO\�DFKLHYDEOH��DQG�FRVW�HIIHFWLYH�VWHS�LQ�VXVWDLQDEOH�
GHYHORSPHQW�LQ�WKH�3DFLILF�,VODQGV��7UDGLWLRQDO�DJURIRUHVWU\�SUDFWLFHV�RQFH�
PDGH�3DFLILF�,VODQGHUV�DPRQJ�WKH�PRVW�VHOI�VXIILFLHQW�DQG�ZHOO�QRXULVKHG�
SHRSOHV�LQ�WKH�ZRUOG��7LPH�WHVWHG��ORFDOO\�DYDLODEOH�VSHFLHV�DUH�WKH�PRVW�
HIIHFWLYH�IRXQGDWLRQ�IRU�IXWXUH�DJURIRUHVWU\�GHYHORSPHQW��7KLV�JXLGH�LQWURGXFHV�
VRPH�WUDGLWLRQDO�3DFLILF�,VODQG�DJURIRUHVWU\�V\VWHPV�DQG�SULQFLSOHV��DQG�
H[DPLQHV�LPSRUWDQW�PXOWLSXUSRVH�WUHHV�XVHG�LQ�WKH�UHJLRQ�
.H\ZRUGV��DJURIRUHVWU\��DJURGHIRUHVWDWLRQ��GLYHUVLW\��HWKQRERWDQ\��LQGLJHQRXV�
NQRZOHGJH��PXOWLSXUSRVH��3DFLILF�,VODQGV��VXVWDLQDEOH��WUHHV

&RQWHQWV�
,QWURGXFWLRQ �

3DFL¿F�,VODQG�7UHHV�DQG�7KHLU�,PSRUWDQFH �
&KDOOHQJHV�RI�WKH���VW�&HQWXU\ �
'H¿QLWLRQ�RI�$JURIRUHVWU\ �

3KDVHV�LQ�7UDGLWLRQDO�3DFL¿F�,VODQG�$JURIRUHVWU\�
6\VWHPV �

$JULFXOWXUDOL]DWLRQ�RI�WKH�)RUHVW �
,QGLJHQRXV�$JURIRUHVWU\�(QULFKPHQW�DQG�
'HIRUHVWDWLRQ �
&RORQLDO�$JURIRUHVWU\�(QULFKPHQW�DQG�
$JURGHIRUHVWDWLRQ �
3RVW�:RUOG�:DU�,,�$JURIRUHVWU\�(QULFKPHQW�DQG�
$FFHOHUDWHG�$JURGHIRUHVWDWLRQ �
��VW�&HQWXU\�06$ �

$JURIRUHVWU\�'HYHORSPHQW��6HYHQ�3ULQFLSOHV�2I�
7UDGLWLRQDO�3DFL¿F�,VODQG�$JURIRUHVWU\�6\VWHPV �

0XOWLSXUSRVH�7UHHV��'H¿QLWLRQ�DQG�([DPSOHV �
([DPSOHV�RI�7KUHH�3DFL¿F�,VODQG�0XOWLSXUSRVH�7UHHV �
3DFL¿F�,VODQG�([DPSOHV�RI�$JURIRUHVWU\�6\VWHPV ��

5HVWRULQJ�06$�6\VWHPV�DQG�6SHFLHV ��

6HOHFWLQJ�7UHHV�IRU�1HZ�06$�6\VWHPV ��
3ODQQLQJ�IRU�WKH�)XWXUH��$�1RWH�RQ�*HQHWLF�
'LYHUVLW\ ��
$�1RWH�RQ�3RWHQWLDOO\�,QYDVLYH�6SHFLHV ��
,PSRUWDQW�$JURIRUHVWU\�6SHFLHV ��

3URGXFWV�8VH�7DEOH ��
0XOWLSXUSRVH�6SHFLHV�3DFL¿F�,VODQG�8VHV ��
0XOWLSXUSRVH�6SHFLHV�&KDUDFWHULVWLFV�DQG�
7ROHUDQFHV ��
&RPPRQ�1DPHV��2ULJLQ�DQG�3UHVHQFH�LQ�3DFL¿F�
,VODQGV ��

6SHFLHV�/LVWV�E\�3URGXFW ��
5HVRXUFHV�DQG�5HFRPPHQGHG�5HDGLQJ ��

/RFDO�$VVLVWDQFH ��
5HVRXUFHV�IRU�)XUWKHU�5HDGLQJ ��
2UJDQL]DWLRQV ��
3HULRGLFDOV ��

$FNQRZOHGJPHQWV ��
$ERXW�WKH�$XWKRUV ��
5HIHUHQFHV ��

$XWKRUV���5DQGROSK�5��7KDPDQ��&UDLJ�5��(OHYLWFK�DQG�.LP�0��:LONLQVRQ��,OOXVWUDWRU��&KULVWL�$��6REHO
5HSURGXFWLRQ���:H�HQFRXUDJH�\RX�WR�VKDUH�WKLV�LQIRUPDWLRQ�ZLWK�RWKHUV��$OO�RU�SDUW�RI�WKLV�SXEOLFDWLRQ�PD\�EH�UHSUR�
GXFHG�IRU�QRQFRPPHUFLDO�HGXFDWLRQDO�SXUSRVHV�RQO\��ZLWK�FUHGLW�JLYHQ�WR�WKH�VRXUFH��)RU�FRPPHUFLDO�UHSURGXFWLRQV��
FRQWDFW�WKH�SXEOLVKHU���������3HUPDQHQW�$JULFXOWXUH�5HVRXUFHV��$OO�ULJKWV�UHVHUYHG�
(OHFWURQLF�GLVWULEXWLRQ���'RZQORDG�WKLV�SXEOLFDWLRQ�DQG�RWKHUV�LQ�WKH�VHULHV�DW�KWWS���ZZZ�DJURIRUHVWU\�QHW
3XEOLVKHU���3HUPDQHQW�$JULFXOWXUH�5HVRXUFHV��3�2��%R[������+ROXDORD��+,�������86$��7HO����������������)D[������
����������(�PDLO��SDU#DJURIRUHVWU\�QHW��:HE�VLWH��KWWS���ZZZ�DJURIRUHVWU\�QHW
&LWDWLRQ��7KDPDQ��5�5���&�5��(OHYLWFK��DQG�.�0��:LONLQVRQ��������0XOWLSXUSRVH�7UHHV�IRU�$JURIRUHVWU\�LQ�WKH�3DFLILF�
,VODQGV��$JURIRUHVWU\�*XLGHV�IRU�3DFLILF�,VODQGV�����3HUPDQHQW�$JULFXOWXUH�5HVRXUFHV��+ROXDORD��+DZDLL��86$��:HE�
VLWH��KWWS���ZZZ�DJURIRUHVWU\�QHW
6SRQVRU��3XEOLFDWLRQ�RI�WKLV�JXLGH�ZDV�PDGH�SRVVLEOH�WKURXJK�D�JUDQW�IURP�WKH�8�6��
'HSDUWPHQW�RI�$JULFXOWXUH¶V�:HVWHUQ�5HJLRQ�6XVWDLQDEOH�$JULFXOWXUH�5HVHDUFK�DQG�
(GXFDWLRQ��:6$5(��3URJUDP��7KLV�PDWHULDO�LV�EDVHG�XSRQ�ZRUN�VXSSRUWHG�E\�WKH�
&RRSHUDWLYH�6WDWH�5HVHDUFK��(GXFDWLRQ��DQG�([WHQVLRQ�6HUYLFH��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH��DQG�$JULFXOWXUDO�([SHULPHQW�6WDWLRQ��8WDK�6WDWH�8QLYHUVLW\��XQGHU�&RRS�
HUDWLYH�$JUHHPHQW�XQGHU����&223��������
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7KDPDQ�(OHYLWFK�:LONLQVRQ 0XOWLSXUSRVH�7UHHV�IRU�$JURIRUHVWU\�LQ�WKH�3DFLILF�,VODQGV

,QWURGXFWLRQ�
7KLV�JXLGH�SURYLGHV�DQ�LQWURGXFWLRQ�WR�3DFLILF�,VODQG�DJURIRUHVWU\�IRU�H[WHQVLRQ�
DJHQWV�DQG�JURZHUV��6SHFLHV�DQG�V\VWHPV�WKDW�DUH�WLPH�WHVWHG�DQG�VXFFHVVIXO�LQ�
WKH�3DFLILF�,VODQG�UHJLRQ�DUH�H[DPLQHG�DV�D�IRXQGDWLRQ�IRU�IXWXUH�GHYHORSPHQW�
6HYHUDO�OLVWV�DQG�WDEOHV�DUH�LQFOXGHG�LQ�DSSHQGLFHV��SURYLGLQJ�GHWDLOV�IRU�����

PXOWLSXUSRVH�WUHHV�WKDW�DUH�LPSRUWDQW�FRPSRQHQWV�RI�H[LVWLQJ�DJURIRUHVWU\�
V\VWHPV�WKURXJKRXW�WKH�3DFLILF�,VODQGV�

3DFLILF�,VODQG�7UHHV�DQG�7KHLU�,PSRUWDQFH
7UDGLWLRQDO�3DFLILF�,VODQG�DJULFXOWXUDO�DQG�ODQG�XVH�V\VWHPV�ZHUH�EXLOW�RQ�D�IRXQ�
GDWLRQ�RI�SURWHFWLQJ�DQG�SODQWLQJ�WUHHV��
7UHHV�DUH�HVVHQWLDO�WR�WKH�OLIH�VXSSRUW�V\VWHPV�IRU�KXPDQV��SODQWV��DQG�DQLPDOV��

7UHHV�SURWHFW�WKH�ODQG�IURP�HURVLRQ��DQG�KRPHV��IDUPV�DQG�FRDVWOLQHV�IURP�VWURQJ�
ZLQGV�DQG�ZDYHV��7KH\�PDNH�VRLOV�IHUWLOH�DQG�NHHS�VWUHDPV��ODJRRQV��DQG�FRUDO�
UHHIV�FOHDQ�DQG�FOHDU��7UHHV�DOVR�SURYLGH�IRRG�DQG�FRXQWOHVV�RWKHU�SURGXFWV�IRU�
KXPDQV��DQLPDOV��DQG�SODQWV��0RVW�RI�WKHVH�SURGXFWV�DQG�VHUYLFHV�DUH�LPSRVVLEOH�
WR�UHSODFH�RU�SXUFKDVH��7DEOH���SUHVHQWV�VRPH�RI�WKH�EHQHILWV�DQG�RI�WUHHV�

%HFDXVH�RI�WKH�LPSRUWDQFH�RI�WUHHV��3DFLILF�,VODQG�SHRSOHV�KDYH�DOZD\V�SODQWHG�
DQG�SURWHFWHG�WUHHV�DV�D�SDUW�RI�WKHLU�PXOWL�VSHFLHV�DJURIRUHVWU\�DQG�ODQG�XVH�
V\VWHPV��7KH\�KDYH�DOVR�DOZD\V�EHHQ�ZLOOLQJ�WR�DFFHSW�QHZ�WUHHV�WKDW�FDQ�
LPSURYH�WKHLU�OLYHV�DQG�WKHLU�LVODQG�HQYLURQPHQWV��

7DEOH����6RPH�HFRORJLFDO�DQG�FXOWXUDO�IXQFWLRQV�DQG�XVHV�RI�WUHHV�LQ�WKH�
3DFLILF�LVODQGV
(FRORJLFDO
6KDGH 6RLO�,PSURYHPHQW $QLPDO�3ODQW�+DELWDWV
(URVLRQ�&RQWURO )URVW�3URWHFWLRQ )ORRG�5XQRII�&RQWURO
:LQG�3URWHFWLRQ $LU�3XULILFDWLRQ :HHG�'LVHDVH�&RQWURO
:DWHU�3ROOXWLRQ�&RQWURO :LOG�$QLPDO�)RRG 0DULQH�$QLPDO�)RRG
&XOWXUDO�(FRQRPLF
7LPEHU��FRPPHUFLDO� &DJHV�5RRVWV 3URS�RU�1XUVH�3ODQWV
7LPEHU��VXEVLVWHQFH� 3DUFHOL]DWLRQ�:UDSSLQJ 6WDSOH�IRRGV
)XHO�ZRRG $EUDVLYHV 6XSSOHPHQWDU\�)RRGV
,OOXPLQDWLRQ�7RUFKHV )HUWLOLW\�&RQWURO (PHUJHQF\�)RRGV
5XEEHU ,QVXODWLRQ :LOG�)RRGV
7RROV� 'HFRUDWLRQ 3UHVHUYDWLYHV
:HDSRQV�+XQWLQJ %RG\�2UQDPHQWDWLRQ 2LOV
&RQWDLQHUV &RUGDJH�/DVKLQJ %HYHUDJHV
:RRGFDUYLQJ *OXHV�$GKHVLYHV ,QVHFW�5HSHOOHQWV
+DQGLFUDIWV &DXONLQJ 6FHQWV�3HUIXPHV
)LVKLQJ�(TXLSPHQW )LEHU�)DEULF 'HRGRUDQWV
:HDYLQJ�3ODLWLQJ &RPPHUFLDO�3URGXFWV '\HV
7R\V ([SRUW�3URGXFWV 0HGLFLQHV
0XVLFDO�,QVWUXPHQWV 5LWXDO�([FKDQJH 3RLVRQV
7DQQLQ 6HFUHW�0HHWLQJ�6LWHV 5HFUHDWLRQ
$GDSWHG�IURP�7KDPDQ�DQG�&ODUNH�����
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$JURIRUHVWU\�*XLGHV�IRU�3DFLILF�,VODQGV ZZZ�DJURIRUHVWU\�QHW

&KDOOHQJHV�RI�WKH���VW�&HQWXU\
$V�ZH�HQWHU�WKH���VW�&HQWXU\��PRGHUQ�GHYHORSPHQW�KDV�OHG�WR�D�QHW�ORVV�RI�WUHHV�
LQ�DJULFXOWXUDO�V\VWHPV�WKURXJKRXW�WKH�3DFLILF�,VODQGV��7KLV�SURFHVV�KDV�EHHQ�
UHIHUUHG�WR�DV�DJURGHIRUHVWDWLRQ��
7KHUH�LV�DQ�XUJHQW�QHHG�IRU�WKH�SURWHFWLRQ�DQG�SODQWLQJ�RI�WUHHV�DV�LQWHJUDO�SDUWV�

RI�DJULFXOWXUDO�V\VWHPV��)RU�WKH�3DFLILF�,VODQGV��DSSURSULDWH�DJURIRUHVWU\�GHYHO�
RSPHQW�FDQ�SOD\�D�NH\�UROH�LQ�UHYHUVLQJ�WKH�WUHQGV�RI�GHIRUHVWDWLRQ��IRUHVW�GHJUD�
GDWLRQ��DQG�DJURGHIRUHVWDWLRQ��
7KH�HPSKDVLV�RQ�WKH�SURWHFWLRQ��DV�ZHOO�DV�WKH�SODQWLQJ��RI�WKHVH�VSHFLHV�DQG�

DJURIRUHVWU\�V\VWHPV�LV�RI�XWPRVW�LPSRUWDQFH��([SHULHQFH�KDV�VKRZQ�WKDW�LW�LV�IDU�
PRUH�GLIILFXOW�WR�UHSODFH�IRUHVWV��DJURIRUHVWV��WUHHV��DQG�UDUH�FXOWLYDUV��FXOWLYDWHG�
YDULHWLHV��RI�WUHHV�WKDQ�LW�LV�WR�SURWHFW�ZKDW�DOUHDG\�H[LVWV��
,W�LV�VWUHVVHG�WKDW�DJURIRUHVWU\�GHYHORSPHQW�VKRXOG�QRW�EH�LPSRVHG�IURP�

RXWVLGH�WKH�3DFLILF�,VODQGV�RQ�WKH�EDVLV�RI�H[RWLF�VSHFLHV��5DWKHU��LW�VKRXOG�EH�
PXOWL�VSHFLHV�DJURIRUHVWU\��06$��EDVHG�ILUPO\�RQ�WKH�PDQ\�WLPH�WHVWHG�DJURIRU�
HVWU\�VSHFLHV�WKDW�DOUHDG\�H[LVW�LQ�WKH�3DFLILF�,VODQGV��VWUHQJWKHQHG��ZKHUH�DSSUR�
SULDWH��ZLWK�VRPH�QHZ�LQWURGXFHG�WUHHV�DQG�WHFKQRORJLHV��7KH�SURWHFWLRQ�DQG�
SODQWLQJ�RI�WKHVH�DQG�RWKHU�DSSURSULDWH�WUHHV�FRXOG�VHUYH�DV�DQ�LPSRUWDQW��ORFDOO\�
DFKLHYDEOH��DQG�FRVW�HIIHFWLYH�ILUVW�VWHS�LQ�SURPRWLQJ�VXVWDLQDEOH�GHYHORSPHQW�LQ�
WKH�UDSLGO\�PRGHUQL]LQJ�LVODQG�FRXQWULHV�RI�WKH�WURSLFDO�3DFLILF��

'HILQLWLRQ�RI�$JURIRUHVWU\�
7KH�PDLQ�REMHFWLYHV�RI�DJURIRUHVWU\�DFWLYLWLHV�DUH�WR�SODQW�DQG�SURWHFW�WUHHV�DQG�
IRUHVWV��DQG�WR�HQVXUH�WKH�FRQWLQXHG�SURYLVLRQ�RI�WKH�VHUYLFHV�DQG�HFRQRPLF�SURG�
XFWV�WKH\�SURYLGH��$OWKRXJK�WKHUH�DUH�QXPHURXV�GHILQLWLRQV�RI�DJURIRUHVWU\��RQH�
WKDW�UHIOHFWV�WKH�QDWXUH�RI�H[LVWLQJ�3DFLILF�,VODQG�DJURIRUHVWU\�V\VWHPV�LV�

$JURIRUHVWU\�LV�WKH�GHOLEHUDWH�SODQWLQJ�DQG�SURWHFWLRQ�RI�WUHHV�DQG�IRU�
HVWV�LQ�DQG�DURXQG�DJULFXOWXUDO�V\VWHPV�LQ�ERWK�UXUDO�DQG�XUEDQ�DUHDV��LQ�
RUGHU�WR�LPSURYH�RU�PDLQWDLQ�WKH�VKRUW�WHUP�DQG�ORQJ�WHUP�HFRQRPLF�
SURGXFWLYLW\��FXOWXUDO�XWLOLW\��DQG�HFRORJLFDO�VWDELOLW\�RI�DJULFXOWXUDO�V\V�
WHPV��DGDSWHG�IURP�7KDPDQ�DQG�&ODUNH�����D��

3KDVHV�LQ�7UDGLWLRQDO�3DFLILF�,VODQG�$JURIRUHVWU\�6\VWHPV
7KRXVDQGV�RI�\HDUV�RI�REVHUYDWLRQ��VWXG\��DQG�H[SHULPHQWDWLRQ�E\�3DFLILF�,VODQG�
SHRSOHV�SURGXFHG�D�GLYHUVLW\�RI�KLJKO\�VRSKLVWLFDWHG�PXOWL�VSHFLHV�DJURIRUHVWU\�
V\VWHPV��$�ODUJH�ERG\�RI�WUDGLWLRQDO�NQRZOHGJH�UHODWLQJ�WR�WKHVH�V\VWHPV�ZDV�DOVR�
GHYHORSHG��7KH�WHUP�³WUDGLWLRQDO�´�UDWKHU�WKDQ�³LQGLJHQRXV�´�LV�XVHG�WR�VWUHVV�WKDW�
3DFLILF�DJURIRUHVWU\�V\VWHPV�KDYH�DOVR�EHHQ�GHYHORSHG�E\�QRQLQGLJHQRXV�SHRSOHV�
ZKR�KDYH�DFTXLUHG�YDOXDEOH�DJURIRUHVWU\�NQRZOHGJH�DQG�VNLOOV�WKURXJK�KDQGV�RQ�
H[SHULHQFH�OLYLQJ�LQ�WKH�3DFLILF�,VODQG�HQYLURQPHQW��
7KH�HYROXWLRQ�RI�WKHVH�WUDGLWLRQDO�V\VWHPV�KDV�WDNHQ�SODFH�RYHU�D�QXPEHU�RI�

UHODWLYHO\�GLVWLQFW�SHULRGV�RI�JURZWK�RU�FKDQJH��7KHVH�LQFOXGH��
� DJULFXOWXUDOL]DWLRQ�RI�WKH�IRUHVW
� LQGLJHQRXV�DJURIRUHVWU\�HQULFKPHQW�DQG�GHIRUHVWDWLRQ
� FRORQLDO�DJURIRUHVWU\�HQULFKPHQW�DQG�DJURGHIRUHVWDWLRQ
� SRVW�:RUOG�:DU�,,�DJURIRUHVWU\�HQULFKPHQW�DQG�DFFHOHUDWHG�DJURGHIRUHVWDWLRQ
� ��VW�&HQWXU\�DJURIRUHVWU\�UH�HQULFKPHQW��
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7KDPDQ�(OHYLWFK�:LONLQVRQ 0XOWLSXUSRVH�7UHHV�IRU�$JURIRUHVWU\�LQ�WKH�3DFLILF�,VODQGV

$JULFXOWXUDOL]DWLRQ�RI�WKH�)RUHVW
:LWK�WKH�ILUVW�KXPDQ�VHWWOHPHQW�RI�WKH�3DFLILF�,VODQGV��WKHUH�EHJDQ�WKH�VHOHFWLYH�
PRGLILFDWLRQ�RI�QDWXUDO�IRUHVWV��7KLV�SHULRG�FRPPHQFHG�LQ�3DSXD�1HZ�*XLQHD��
DQG�SUREDEO\�6RORPRQ�,VODQGV��VRPH��������\HDUV�DJR��MXVW�XQGHU�������\HDUV�
DJR�LQ�(DVWHUQ�0HODQHVLD��:HVWHUQ�3RO\QHVLD�DQG�:HVWHUQ�0LFURQHVLD��DQG�DV�
UHFHQWO\�DV�������\HDUV�DJR�RU�OHVV�LQ�SDUWV�(DVWHUQ�3RO\QHVLD�DQG�(DVWHUQ�0LFUR�
QHVLD��7KHVH�ILUVW�VHWWOHUV�VHOHFWLYHO\�FOHDUHG��SURWHFWHG��DQG�XVHG�GLIIHUHQW�VSHFLHV�
IURP�WKHLU�LQODQG�DQG�FRDVWDO�IRUHVWV��7KH\�DOVR�GHOLEHUDWHO\�RU�DFFLGHQWDOO\�LQWUR�
GXFHG�D�UDQJH�RI�SODQW�DQG�DQLPDO�VSHFLHV�
'XULQJ�WKLV�SHULRG�RI�ORZ�SRSXODWLRQ�GHQVLWLHV��FRDVWDO�DQG�LQODQG�IRUHVWV�ZHUH�

FOHDUHG�IRU�VHWWOHPHQWV�DQG�FURSSLQJ��7UHHV�DQG�RWKHU�SODQWV�ZHUH�XVHG�IRU�
FRQVWUXFWLRQ��ERDW�EXLOGLQJ��ILUHZRRG��PHGLFLQH��DQG�RWKHU�SXUSRVHV��7KH�XVH�RI�
ILUH�IRU�DJULFXOWXUDO�FOHDUDQFH��KXQWLQJ��DQG�UHFUHDWLRQ�OHG�WR�VRPH�GHIRUHVWDWLRQ�
DQG�WKH�H[SDQVLRQ�RI�JUDVVODQGV�DQG�VFUXEODQGV�

,QGLJHQRXV�$JURIRUHVWU\�(QULFKPHQW�DQG�'HIRUHVWDWLRQ�
$IWHU�WKH�ILUVW�VHWWOHPHQWV�ZHUH�ZHOO�HVWDEOLVKHG��WKHUH�ZDV�D�SHULRG�RI�LQGLJHQRXV�
DJURIRUHVWU\�HQULFKPHQW�DQG�GHIRUHVWDWLRQ��7KLV�SHULRG�ODVWHG�IRU�WHQV�RI�WKRX�
VDQGV�RI�\HDUV�LQ�3DSXD�1HZ�*XLQHD��DQG�IURP�DERXW�HLJKW�KXQGUHG�WR�RYHU�WKUHH�
WKRXVDQG�\HDUV�IRU�PRVW�RI�WKH�LVODQGV�RI�0HODQHVLD��3RO\QHVLD�DQG�0LFURQHVLD��
'XULQJ�WKLV�HUD��VXFFHVVLYH�ZDYHV�RI�QHZ�3DFLILF�,VODQGHUV�YR\DJLQJ�WR�WKH�
LVODQGV��VHWWOHPHQW�RI�QHZ�LVODQGV�E\�H[LVWLQJ�LVODQGHUV��DQG�LQWHU�LVODQG�WUDGH�
EHWZHHQ�LVODQGV�RFFXUUHG��7KLV�OHG�WR�WKH�LQWURGXFWLRQ�RI�QHZ�WUHHV��SODQWV��DQG�
DQLPDOV�DQG�WKH�FRQWLQXHG�HQULFKPHQW�RI�H[LVWLQJ�DJURIRUHVWU\�V\VWHPV�E\�WKH�
3DFLILF�,VODQG�LQKDELWDQWV��$GGLWLRQ��UDWKHU�WKDQ�HOLPLQDWLRQ��RI�VSHFLHV�DQG�FXOWL�
YDUV�WRRN�SODFH��([LVWLQJ�PXOWL�VSHFLHV�V\VWHPV�ZHUH�HQULFKHG��UDWKHU�WKDQ�
HURGHG�

7DEOH����3HULRGV�RI�WKH�JURZWK�RU�FKDQJH�LQ�3DFLILF�,VODQG�DJURIRUHVWU\�
V\VWHPV�VLQFH�WKH�ILUVW�FRORQL]DWLRQ�RI�WKH�LVODQGV�E\�LQGLJHQRXV�3DFLILF�
,VODQGHUV��

3HULRG 7LPH�)UDPH
$JULFXOWXUDOL]DWLRQ�RI�WKH�)RUHVW �������±������%�3�
,QGLJHQRXV�$JURIRUHVWU\�(QULFKPHQW�DQG�
GHIRUHVWDWLRQ

�������±�������%�3�


&RORQLDO�$JURIRUHVWU\�(QULFKPHQW�DQG�
$JURGHIRUHVWDWLRQ

�����$�'��±�ODWH���WK�
&HQWXU\



3RVW�:RUOG�:DU�,,�$JURIRUHVWU\�(QULFKPHQW�ODWH�
DQG�$FFHOHUDWHG�$JURGHIRUHVWDWLRQ ����V���SUHVHQW
��VW�&HQWXU\�$JURIRUHVWU\�5H�HQULFKPHQW�DQG
�����$�'��RQZDUGV

0XOWL�VSHFLHV�$JURIRUHVWU\�
'HYHORSPHQW

1RWHV��%�3�� �\HDUV�EHIRUH�SUHVHQW��
�LQGLFDWHV�WKDW��EHFDXVH�GLIIHUHQW�LVODQG�
JURXSV�ZHUH�VHWWOHG�DW�GLIIHUHQW�WLPHV��WKLV�SHULRG�EHJDQ�DW�GLIIHUHQW�WLPHV�LQ�
GLIIHUHQW�LVODQG�JURXSV��

�WKH�FRORQLDO�SHULRG�YDULHV�LQ�OHQJWK��DQG�FRQWLQXHV�LQ�
VRPH�FDVHV��IRU�GLIIHUHQW�3DFLILF�,VODQG�QDWLRQV�DQG�WHUULWRULHV
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)LJXUH����,QGLJHQRXV�3DFLILF�,VODQG�DJURIRUHVWU\�V\VWHP�GHSLFWLQJ�
EUHDGIUXLW��FRFRQXW��EDQDQD��&DQDQJD�RGRUDWD��,QRFDUSXV�IDJLIHU��+LELVFXV�
WLOLDFHXV�ZLWK��WDUR��VZHHW�SRWDWRHV��\DPV��'LRVFRUHD�VSS����DQG�NDYD�
*URZLQJ�SRSXODWLRQ�DOVR�EURXJKW�LQFUHDVLQJ�GHIRUHVWDWLRQ�DQG�IRUHVW�GHJUD�

GDWLRQ��WKH�VSUHDG�RI�WUHHOHVV�JUDVVODQGV��DQG�LQFUHDVLQJ�HQYLURQPHQWDO�GHJUD�
GDWLRQ��7KHVH�ORVVHV�RFFXUUHG�IURP�WKH�KLJKODQGV�RI�1HZ�*XLQHD�WR�+DZDLL�DQG�
(DVWHU�,VODQG�LQ�(DVWHUQ�3RO\QHVLD��7KHUH�ZDV�DOVR�WKH�H[WLQFWLRQ�RI�ELUGV��
LQVHFWV��DQG�RWKHU�SODQWV�DQG�DQLPDOV�WKDW�GHSHQGHG�RQ�WUHHV�DQG�IRUHVWV�DV�
KDELWDWV�DQG�VRXUFHV�RI�IRRG��$JULFXOWXUDO�LQWHQVLILFDWLRQ�EHJDQ�WR�WDNH�SODFH��
([WHQVLYH�PXOWL�VSHFLHV��SRO\FXOWXUDO��DJULFXOWXUDO�V\VWHPV�ZHUH�UHSODFHG�E\�
PRUH�LQWHQVLYH�VLQJOH�VSHFLHV��PRQRFXOWXUDO��SURGXFWLRQ�RI�FURSV�VXFK�DV�
&RORFDVLD�WDUR�DQG�VZHHW�SRWDWR��+RZHYHU��WKH�SODQWLQJ�DQG�SURWHFWLRQ�RI�D�ZLGH�
UDQJH�RI�XVHIXO�PXOWLSXUSRVH�WUHHV�UHPDLQHG�DQ�LQWHJUDO�FRPSRQHQW�RI�WKHVH�
V\VWHPV�

&RORQLDO�$JURIRUHVWU\�(QULFKPHQW�DQG�$JURGHIRUHVWDWLRQ�
)RU�PRVW�RI�WKH�SDVW�����\HDUV��FRORQLDO�JRYHUQPHQWV�DFWLYHO\�SURPRWHG�VPDOO��
DQG�ODUJH�VFDOH�PRQRFXOWXUDO�H[SRUW�FURSSLQJ�DQG�OLYHVWRFN�JUD]LQJ��3DUWLFXODUO\�
LQ�WKH���WK�&HQWXU\�XQWLO�WKH�HQG�RI�:RUOG�:DU�,,��WKHUH�ZDV�YHU\�OLWWOH�HPSKDVLV�
RQ�WKH�SURPRWLRQ�RU�WKH�PDLQWHQDQFH�RI�H[LVWLQJ�06$�V\VWHPV��
0DMRU�H[SRUW�FURSV�LQFOXGHG�FRFRQXW��FRFRD��VXJDUFDQH��FRIIHH��EDQDQDV��DQG�

SLQHDSSOH��&LWUXV�WUHHV��WHD��SDVVLRQ�IUXLW��EODFN�SHSSHU��RLO�SDOP��UXEEHU��DQG�D�
UDQJH�RI�YHJHWDEOHV�DQG�IUXLWV�ZHUH�DOVR�JURZQ�DV�PLQRU�H[SRUW�FURSV�LQ�VRPH�
DUHDV��/LYHVWRFN�VFKHPHV��PDLQO\�LQYROYLQJ�EHHI�FDWWOH��ZHUH�ZLGHO\�SURPRWHG�
GXULQJ�WKH�FRORQLDO�HUD��
2Q�RQH�KDQG��WKH�LQWURGXFWLRQ�RI�WKHVH�QHZ�FURSV�DQG�DQLPDOV�HQULFKHG�

H[LVWLQJ�LQGLJHQRXV�3DFLILF�,VODQG�DJURIRUHVWU\�V\VWHPV��SDUWLFXODUO\�LQGLJHQRXV�
VPDOOKROGHU�IDUPV��+RZHYHU��WKH�GULYH�WR�HQFRXUDJH�D�QDUURZ�UDQJH�RI�FDVK�
FURSV�DQG�OLYHVWRFN�JUD]LQJ��SOXV�WKH�GHYHORSPHQW�RI�FRORQLDO�WRZQV��OHG�WR�
DFFHOHUDWHG�FOHDUDQFH�RI�IRUHVW�ODQGV��DQG�WKH�GHVWUXFWLRQ�RI�YDOXDEOH�WUHHV�LQ�DQG�
DURXQG�H[LVWLQJ�DJULFXOWXUDO�ODQGV��L�H���DJURGHIRUHVWDWLRQ���%HFDXVH�H[SRUW�FURSV�
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FRPPRQO\�RFFXSLHG�WKH�EHVW�DJULFXOWXUDO�ODQGV�QHDUHVW�VHWWOHPHQWV��IRRG�JDUGHQV�
�RIWHQ�JDUGHQV�WHQGHG�E\�ZRPHQ��ZHUH�SXVKHG�IDUWKHU�IURP�VHWWOHPHQWV�DQG�RQWR�
LQFUHDVLQJO\�PDUJLQDO�ODQGV�
'XULQJ�WKLV�SHULRG��PRVW�3DFLILF�,VODQGHU�DJURIRUHVWHUV�ZHUH�DEOH�WR�VHOHFWLYHO\�

DGRSW�SODQWV��DQLPDOV��DQG�WHFKQRORJLHV�WKDW�WKH\�VDZ�DV�EHQHILFLDO��$GRSWHG�
VSHFLHV�LQFOXGHG�WURSLFDO�$PHULFDQ�FURSV��VXFK�DV�FDVVDYD��SLQHDSSOH��DQG�
DYRFDGR��DV�ZHOO�DV�RWKHU�SRVW�(XURSHDQ�FRQWDFW�LQWURGXFWLRQV�IURP�$VLD��VXFK�DV�
HJJSODQW��RQLRQV��PDQJR��DQG�WDPDULQG��7KHVH�VSHFLHV�ZHUH�LQWHJUDWHG�LQWR�DQG�
HQULFKHG�H[LVWLQJ�V\VWHPV��UDWKHU�WKDQ�UHSODFLQJ�WUDGLWLRQDO�FURSV�DQG�WUHHV��(YHQ�
FDWWOH��KRUVHV��DQG�JRDWV�ZHUH�LQWHJUDWHG�LQWR�PDQ\�VPDOOKROGHU�V\VWHPV�ZLWK�
OLPLWHG�GLVUXSWLRQ��
$W�WKH�VDPH�WLPH��VRPH�FURSV�RU�FXOWLYDUV�DQG�ZLOG�RU�FXOWLYDWHG�WUHHV�ORVW�

LPSRUWDQFH�UHODWLYH�WR�WKH�QHZ�FDVK�FURSV�DQG�SDVWXUHV��DQG�EHJDQ�WR�GLVDSSHDU�
IURP�WKH�3DFLILF�,VODQG�DJULFXOWXUDO�ODQGVFDSH�

3RVW�:RUOG�:DU�,,�$JURIRUHVWU\�(QULFKPHQW�DQG�$FFHOHUDWHG�$JURGHIRUHVWDWLRQ
:RUOG�:DU�,,�EURXJKW�WKH�3DFLILF�,VODQGV�LQWR�JUHDWHU�FRQWDFW�ZLWK�WKH�RXWVLGH�
ZRUOG��/LQNV�ZHUH�DOVR�VWUHQJWKHQHG�ZLWK�PDLQ�LVODQGV��FDSLWDO�FLWLHV��DQG�RYHU�
VHDV�PHWURSROLWDQ�DUHDV��7KLV�OHG�WR�LQFUHDVLQJ�GHVLUH�IRU�FRQVXPHU�JRRGV�DQG�
FDVK�LQFRPHV��DQG�LQFUHDVLQJ�DFFHVV�WR�PDUNHWV��3UHVVXUHV�WR�SODQW�FDVK�FURSV�DQG�
WR�SURPRWH�PRQRFXOWXUDO�SODQWDWLRQ�DJULFXOWXUH�DQG�IRUHVWU\�LQWHQVLILHG�
$JULFXOWXUDO�GHSDUWPHQWV�DOPRVW�H[FOXVLYHO\�SURPRWHG�H[SRUW�FURSSLQJ��DW�WKH�

H[SHQVH�RI�WKH�WUDGLWLRQDO�V\VWHPV��7KHUH�ZDV�DQ�H[SDQVLRQ�RI�PRQRFXOWXUHV�RI�
H[SRUW�FURSV�VXFK�DV�FRIIHH��VXJDUFDQH��FRFRQXW�SDOPV��EDQDQDV��DQG�SLQHDSSOH��
)RUHVWU\�GHSDUWPHQWV�SURPRWHG�WKH�XQVXVWDLQDEOH�IHOOLQJ�RI�LQGLJHQRXV�WLPEHU�
WUHHV�IRU�H[SRUW�DQG�ORFDO�PLOOLQJ��RU�WKH�SODQWLQJ�RI�H[RWLF�SODQWDWLRQ�IRUHVWV��
0RQRFXOWXUHV�UHSODFHG�FRDVWDO�DQG�LQODQG�IRUHVWV�DQG�WUHHV�DQG�IRRG�FURSV�LQ�

PDQ\�FRXQWULHV��,Q�VRPH�FDVHV��LQFOXGLQJ�)LML��7RQJD��WKH�&RRN�,VODQGV��+DZDLL��
DQG�.LULEDWL���WUDGLWLRQDO�DJURIRUHVWU\�SUDFWLFHV�ZHUH�DFWLYHO\�GLVFRXUDJHG�ZKLOH�
H[SRUW�FURSSLQJ�ZDV�HQFRXUDJHG��$V�D�UHVXOW��WUDGLWLRQDO�DJURIRUHVWU\�EDVHG�IRRG�
V\VWHPV�KDYH�GHWHULRUDWHG��8UEDQL]HG�3DFLILF�,VODQG�SRSXODWLRQV�QRZ�KDYH�VRPH�
RI�WKH�KLJKHVW�UDWHV�RI�QXWULWLRQDO�GLVRUGHUV�DQG�QXWULWLRQ�UHODWHG�QRQFRPPXQL�
FDEOH�GLVHDVHV�LQ�WKH�ZRUOG�

)LJXUH����3RVW�FRORQLDO�SODQWDWLRQ�DJURIRUHVWU\�VKRZLQJ�FRFRQXW�ZLWK�
XQGHUVWRU\�RI�FRIIHH��NDYD��WDUR��SLQHDSSOH��DQG�FDVVDYD�
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)RUPDO�VFKRROLQJ�LQ�DJULFXOWXUH�DQG�IRUHVWU\�LJQRUHG�WKH�WUDGLWLRQDO�DJURIRU�
HVWU\�V\VWHPV�DQG�WKH�LPSRUWDQFH�RI�PXOWLSXUSRVH�WUHHV��$V�D�UHVXOW��DV�WKH�ROGHU�
SHRSOH�SDVVHG�DZD\��WKHUH�RFFXUUHG�D�ZLGHVSUHDG�ORVV�RI�WUDGLWLRQDO�DJURIRUHVWU\�
NQRZOHGJH�DPRQJ�WKH�\RXQJHU�JHQHUDWLRQV�

��VW�&HQWXU\�06$
7KH�DFWLYH�SURPRWLRQ�RI�06$�LQWR�WKH���VW�&HQWXU\�PD\�EH�WKH�PRVW�HFRQRPL�
FDOO\��FXOWXUDOO\��DQG�HFRORJLFDOO\�HIIHFWLYH�PHDQV�RI�DGGUHVVLQJ�WKH�VHULRXV�WUHQGV�
RI�GHIRUHVWDWLRQ�DQG�DJURGHIRUHVWDWLRQ��7KLV�ZRXOG�EH�LQ�FRQWUDVW�WR�WKH�PRQRFXO�
WXUDO�PRGHOV�QRZ�RIWHQ�SURPRWHG��&ODUNH�DQG�7KDPDQ��������,QVWHDG��QHZ�
VRXUFHV�RI�FDVK�LQFRPH��QHZ�WHFKQRORJLHV��DQG�QHZ�FURSV�DQG�WUHHV�ZRXOG�DGG�WR��
UDWKHU�WKDQ�UHSODFH��GHJUDGH�RU�GHVWUR\�WKH�WUHHV�DQG�IRUHVWV�WKDW�DOUHDG\�H[LVW�LQ�
DJULFXOWXUDO�DUHDV��7KH�HPSKDVLV�RI�06$�LV�WR�HQVXUH�WKDW�DGGLWLRQV�RU�LPSURYH�
PHQWV�PD[LPL]H�WKH�H[LVWLQJ�SODQW�UHVRXUFHV�DQG�DJURIRUHVWU\�SUDFWLFHV�DV�D�IRXQ�
GDWLRQ�IRU�VXVWDLQDEOH�GHYHORSPHQW��ZKLOH�DW�WKH�VDPH�WLPH�PLQLPL]LQJ�WKH�ORVV�
RI�WKH�H[LVWLQJ�WUHHV�DQG�DJURIRUHVWU\�UHVRXUFHV�DQG�NQRZOHGJH�

)LJXUH����0RGHUQ�XUEDQ�DJURIRUHVW�KRPH�JDUGHQ��8SSHU�VWRU\��PDQJR��
EUHDGIUXLW��0LGGOH�VWRU\��EDQDQD��FLWUXV��SDSD\D��DYRFDGR��/RZHU�VWRU\�
HGJH��WDUR��FDVVDYD��3DFLILF�VSLQDFK��VXJDUFDQH��SLQHDSSOH��FKLOL�SHSSHU��
WRPDWR�

$JURIRUHVWU\�'HYHORSPHQW��6HYHQ�3ULQFLSOHV�2I�7UDGLWLRQDO�3DFLILF�,VODQG�$JURIRUHVWU\�6\VWHPV�
&UHDWLQJ�DJURIRUHVWU\�V\VWHPV�LQ�WKH���VW�FHQWXU\�UHTXLUHV�DQ�DSSUHFLDWLRQ�RI�WKH�
VXFFHVV�RI�WKHVH�V\VWHPV��DQG�WKH�DELOLW\�WR�H[SDQG�RQ�WKHLU�VXFFHVV�IRU�SURGXFWLYH�
SODQWLQJV�WR�PHHW�PRGHUQ�QHHGV��7UDGLWLRQDO�3DFLILF�,VODQG�06$�V\VWHPV�UHVWHG�
RQ�VHYHQ�SULQFLSOHV�WKDW�PDGH�WKHLU�FRQWLQXRXV�RSHUDWLRQ�SRVVLEOH�RYHU�FHQWXULHV�
RU�PLOOHQQLD��$V�VWUHVVHG�E\�&ODUNH���������WKH�V\VWHPV�
� 'LG�QRW�GHSHQG�RQ�H[WHUQDO�HQHUJ\�VXEVLGLHV�RU�H[WUD�V\VWHP�QXWULHQW�
VRXUFHV²L�H���QR�LPSRUWHG�IXHO��IHUWLOL]HUV��RU�RWKHU�LPSRUWV�ZHUH�UHTXLUHG�

� 'LG�QRW�UHFHLYH�DSSOLFDWLRQV�RI�SRLVRQRXV�DJULFXOWXUDO�FKHPLFDOV�RU�RWKHU�
SROOXWDQWV�

� +DG�VWURQJO\�SRVLWLYH�QHW�HQHUJ\�\LHOGV²L�H���IRU�HYHU\�MRXOH�RI�HQHUJ\�
LQYHVWHG��������MRXOHV�RI�IRRG�HQHUJ\�ZHUH�UHWXUQHG�

� 8VHG�RQO\�UHQHZDEOH�UHVRXUFHV�DV�LQSXWV²H�J���WUHHV�IRU�IHQFLQJ��DVK�DV�
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IHUWLOL]HU²UDWKHU�WKDQ�LPSRUWHG��RIWHQ�QRQUHQHZDEOH��LQSXWV�VXFK�DV�LQRUJDQLF�
IHUWLOL]HUV�GHULYHG�IURP�SKRVSKDWH�GHSRVLWV�RU�IRVVLO�IXHOV�WKDW�WRRN�PLOOLRQV�RI�
\HDUV�WR�IRUP�

� :HUH�VWUXFWXUHG�VR�WKDW�WKH�UHVRXUFHV�VXSSRUWLQJ�DJULFXOWXUH��HQHUJ\��ODQG��
YHJHWDWLRQ��ZHUH�HTXLWDEO\�VSUHDG�WKURXJKRXW�WKH�FRPPXQLW\�UDWKHU�WKDQ�EHLQJ�
FRQFHQWUDWHG�LQ�WKH�KDQGV�RI�D�IHZ�RU�LQ�XUEDQ�DUHDV�

� &RQWDLQHG�UHVRXUFHV�WKDW�ZHUH�ORRNHG�XSRQ�DV�SURGXFWLYH�FDSLWDO�WR�EH�
SUHVHUYHG²L�H���DWWHPSWV�ZHUH�PDGH�WR�SUHVHUYH�IRU�IXWXUH�JHQHUDWLRQV�D�
KDELWDW�DQG�VHW�RI�UHVRXUFHV�RQO\�VOLJKWO\�PRGLILHG�IURP�ZKDW�SDUHQWV�KDG�
WKHPVHOYHV�LQKHULWHG��DQG

� :HUH�EDVHG�RQ�D�GLYHUVLW\�RI�WUHH�DQG�QRQWUHH�FURSV��ZLOG�SODQWV��DQG�DQLPDOV�
UDWKHU�WKDQ�RQ�PRQRFXOWXUHV�RU�VSHFLDOL]HG�DQLPDO�SURGXFWLRQ��

0XOWLSXUSRVH�7UHHV��'HILQLWLRQ�DQG�([DPSOHV
:KLOH�DOO�WUHHV�FDQ�EH�VDLG�WR�VHUYH�VHYHUDO�SXUSRVHV��VXFK�DV�VKDGH��VRLO�SURWHF�
WLRQ��DQG�ZLOGOLIH�KDELWDW��VRPH�WUHHV�DUH�HVSHFLDOO\�YDOXHG�IRU�WKHLU�PDQ\�XVHV�
DQG�SURGXFWV��6XFK�WUHHV�DUH�FDOOHG�PXOWLSXUSRVH�WUHHV��3DFLILF�,VODQG�SHRSOHV�GLV�
FRYHUHG�PDQ\�ZD\V�WR�PDNH�HIILFLHQW�XVH�RI�WKH�GLIIHUHQW�SDUWV�RI�XVHIXO�WUHHV��
7KH\�DOVR�OHDUQHG�WR�YDOXH�WKH�PDQ\�HFRORJLFDO�IXQFWLRQV�RI�WUHHV�DQG�WKH�VHUYLFHV�
WKH\�SURYLGH��0XOWLSXUSRVH�WUHHV�DUH�IDYRUHG�LQ�WUDGLWLRQDO�DJURIRUHVWU\�V\VWHPV�
EHFDXVH�RI�WKHLU�DELOLW\�WR�SURYLGH�PDQ\�GLIIHUHQW�SURGXFWV��LPSURYH�WKH�RYHUDOO�
\LHOGV�RQ�D�VLQJOH�SLHFH�RI�ODQG��LQFUHDVH�HFRQRPLF�VHFXULW\��E\�SURYLGLQJ�D�FRQ�
WLQXRXV�VXSSO\�RI�ERWK�FDVK�DQG�VXEVLVWHQFH�SURGXFWV���DQG�LPSURYH�DJULFXOWXUDO�
VXVWDLQDELOLW\�GXH�WR�WKH�UHODWLYHO\�SHUPDQHQW�QDWXUH�RI�WUHHV��

([DPSOHV�RI�7KUHH�3DFLILF�,VODQG�0XOWLSXUSRVH�7UHHV
7R�LOOXVWUDWH�WKH�FRQFHSW�RI�PXOWLSXUSRVH�WUHHV��EULHI�H[DPSOHV�RI�WKH�XVHV�DQG�
SURGXFWV�IURP�WKUHH�3DFLILF�,VODQG�DJURIRUHVWU\�WUHHV�DUH�SURYLGHG��*UHDWHU�GHWDLO�
IRU�WKHVH�WUHHV�DQG�RWKHU�LPSRUWDQW�PXOWLSXUSRVH�WUHHV�LV�LQFOXGHG�LQ�WKH�WDEOHV�
EHORZ��
&RFRQXW�3DOP��&RFRV�QXFLIHUD�
7KH�IOHVK�IURP�WKH�PDWXUH�
EURZQ�QXW�LV�D�PDMRU�VWDSOH�
IRRG�DQG�DQLPDO�IRRG��,W�LV�DOVR�
GULHG�DQG�PDGH�LQWR�FRSUD��
ZKLFK�LV�DQ�LPSRUWDQW�H[SRUW�
SURGXFW�IURP�PRVW�LVODQG�FRXQ�
WULHV��-XLFH�IURP�LQVLGH�WKH�
LPPDWXUH�JUHHQ�QXW�LV�DQ�
LPSRUWDQW�GULQN�DQG�VRXUFH�RI�
VDIH�GULQNLQJ�ZDWHU�RQ�GU\�
LVODQGV�DQG�LQ�WLPHV�RI�GURXJKW��
7KH�VDS�IURP�WKH�IORZHU�VWDON�LV�
XVHG�WR�PDNH�IUHVK�DQG�IHU�
PHQWHG�WRGG\��7KH�IUHVK�WRGG\�
LV�DQ�LPSRUWDQW�QXWULWLRXV�EHY�
HUDJH�RQ�DWROOV�DQG�WKH�IHU�
PHQWHG�WRGG\�LV�D�ORFDOO\�
DYDLODEOH�DOFRKROLF�EHYHUDJH��
7KH�WLPEHU�LV�XVHG�IRU�PDQ\�
SXUSRVHV��7KH�WUXQN��IURQGV��
VKHOOV��DQG�KXVNV�DUH�D�PDMRU�VRXUFH�RI�IXHO��7KH�URRWV�DUH�XVHG�IRU�PDNLQJ�ILVK�
WUDSV��DQG�WKH�KXVN�ILEHU�LV�XVHG�WR�PDNH�VHQQLW��FRUG��XVHG�IRU�ODVKLQJ�FDQRHV�DQG�
KRXVHV�DQG�IRU�RWKHU�SXUSRVHV��7KH�VKHOO�LV�XVHG�WR�PDNH�GULQNLQJ�FXSV��FRQWDLQ�

&RFRQXW��&RFRV�QXFLIHUD�
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HUV��ILVKKRRNV��FKDUFRDO��DQG�RWKHU�XVHIXO�LWHPV��7KH�OHDYHV�DQG�IURQGV�DUH�XVHG�
IRU�ZHDYLQJ�EDVNHWV��KDWV��IDQV��IORRU�PDWV��IRRG�FRQWDLQHUV��URRILQJ�IRU�WKDWFKHG�
KRXVHV��DQG�IRU�VKDGH�DQG�PXOFKLQJ�LQ�WDUR�JDUGHQV��7KH�PLGULEV�RI�OHDIOHWV�DUH�
XVHG�LQ�EURRPV��DV�WRRWKSLFNV��DQG�IRU�RWKHU�SXUSRVHV��7KH�VKHDWK�RI�IORZHU�VWDON�
LV�XVHG�DV�D�WRUFK��$OPRVW�DOO�SDUWV�RI�WKH�FRFRQXW�SDOP�DUH�XVHG�PHGLFLQDOO\��7KH�
WUHH�DOVR�IHDWXUHV�LQ�PDQ\�3DFLILF�,VODQGV�OHJHQGV��DQG�LV�D�UHOLJLRXV�SODQW�RI�VSLU�
LWXDO�DQG�ULWXDO�LPSRUWDQFH�LQ�PDQ\�DUHDV��$V�D�UHVXOW�RI�LWV�PDQ\�XVHV��WKH�FRFR�
QXW�SDOP�LV�NQRZQ�DV�WKH�3DFLILF�,VODQGV¶�³WUHH�RI�OLIH�´
%HDFK�+LELVFXV��+DX��+LELVFXV�WLOLDFHXV�
7KH�EHDFK�KLELVFXV�LV�SODQWHG�
DV�OLYLQJ�IHQFLQJ�DQG�DV�D�ZLQG�
EUHDN��7KH�WLPEHU�DQG�EUDQFKHV�
DUH�XVHG�LQ�OLJKW�FRQVWUXFWLRQ�
DQG�LQ�ERDW�EXLOGLQJ��IRU�PDN�
LQJ�WRROV�DQG�DV�DQ�LPSRUWDQW�
VRXUFH�RI�ILUHZRRG��7KH�LQQHU�
EDUN�LV�SURFHVVHG�DQG�XVHG�DV�
ILEHU�LQ�GDQFLQJ�VNLUWV�DQG�
RWKHU�KDQGLFUDIWV��IRU�VWULQJLQJ�
ILVK��OHLV��DQG�JDUODQGV��DQG�IRU�
VWUDLQLQJ�NDYD�DQG�FRFRQXW�
FUHDP��7KH�OHDYHV�DUH�XVHG�DV�
PXOFK�DQG�IHUWLOL]HU��IRU�ZUDS�
SLQJ�IRRG��SDUWLFXODUO\�VHDIRRG��DQG�IRU�OLQLQJ�DQG�FRYHULQJ�WKH�HDUWKHQ�RYHQ��7KH�
OHDYHV�DUH�DOVR�XVHG�PHGLFLQDOO\�WR�WUHDW�EURNHQ�ERQHV��WRUQ�OLJDPHQWV��DQG�
VSUDLQV�
0DQJR��0DQJLIHUD�LQGLFD�
7KH�PDQJR�LV�SODQWHG�DV�D�
ZLQGEUHDN�DQG�RUQDPHQWDO�
VWUHHW�WUHH��7KH�ZRRG�LV�XVHG�LQ�
FRQVWUXFWLRQ�DQG�IRU�ILUHZRRG��
7KH�OHDYHV�DUH�XVHG�WR�IODYRU�
IRRGV�LQ�HDUWKHQ�RYHQ�FRRNLQJ��
DQG�WKH�OHDYHV�DQG�EDUN�DUH�
XVHG�PHGLFLQDOO\��7KH�ULSH�IUXLW�
LV�HDWHQ�UDZ�DQG�XVHG�WR�PDNH�
MDP��FKXWQH\V��DQG�GHVHUWV��DQG�
VROG�ORFDOO\�DV�D�PDMRU�VRXUFH�
RI�LQFRPH��7KH�MXLFH��SXUHH��
DQG�ULSH�DQG�JUHHQ�IUXLW�DUH�
H[SRUWHG�IURP�VRPH�FRXQWULHV��
7KH�JUHHQ�IUXLW�LV�XVHG�WR�PDNH�
SLFNOHV�RU�DFKDU�E\�,QGLDQV�LQ�
)LML��7KH�PDQJR�LV�DOVR�DQ�
LPSRUWDQW�+LQGX�UHOLJLRXV�SODQW��DQG�LWV�OHDYHV�DUH�XVHG�LQ�,QGLDQ�UHOLJLRXV�FHUH�
PRQLHV��

3DFLILF�,VODQG�([DPSOHV�RI�$JURIRUHVWU\�6\VWHPV
7UDGLWLRQDO�3DFLILF�,VODQG�DJURIRUHVWV�ZHUH�GHYHORSHG�DQG�PDQDJHG�WR�PHHW�QRW�
RQO\�SHRSOH¶V�QHHGV�IRU�IRRG�DQG�RWKHU�SURGXFWV��EXW�DOVR�WKH�QHHGV�RI�WKH�V\VWHP�
DV�D�ZKROH�IRU�IHUWLOL]HU��PXOFK��DQLPDO�IRRG��VKDGH��7KH�WUHHV�LQ�WKH�V\VWHP�DOVR�
SURYLGH�SURWHFWLRQ�IURP�HURVLRQ��ZLQG��DQG�VDOW�VSUD\��,Q�RWKHU�ZRUGV��DQ�DJURIRU�
HVW�LV�QRW�D�PHUH�PL[HG�SODQWLQJ�RI�VSHFLHV�DQG�FXOWLYDUV��7KH�SODQWV�DUH�DVVHP�

%HDFK�KLELVFXV��+LELVFXV�WLOLDFHXV�

0DQJR��0DQJLIHUD�LQGLFD�
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EOHG�LQ�D�V\VWHP�ZKHUH�WKH�WUHHV��RWKHU�SODQWV��DQLPDOV��ERWK�YHUWHEUDWHV�DQG�
LQYHUWHEUDWHV���DQG�SHRSOH�IRUP�EHQHILFLDO�FRQQHFWLRQV�WR�VXSSRUW�WKH�V\VWHP�DV�D�
ZKROH��,Q�WKLV�ZD\��UHSODQWLQJ�DQG�UH�HQULFKPHQW�RI�06$�GHYHORSPHQW�LQYROYHV�
PRUH�WKDQ�VLPSO\�SODQWLQJ�DQG�SURWHFWLQJ�GLIIHUHQW�NLQGV�RI�VSHFLHV��,W�LQYROYHV�
FUHDWLQJ�FRQQHFWLRQV�EHWZHHQ�WKHVH�VSHFLHV�DQG�WKH�HQYLURQPHQW�WR�IRUP�D�VXV�
WDLQDEOH�DJULFXOWXUDO�V\VWHP�WKDW�ZLOO�FRQWLQXH�WR�SURYLGH�PDQ\�GLIIHUHQW�SURGXFWV�
DQG�VHUYLFHV�IRU�PDQ\�\HDUV��
([DPSOHV�IURP�WUDGLWLRQDO�3DFLILF�,VODQG�06$�LQFOXGH�

.LULEDWL�$WROO�$JURIRUHVWU\�([DPSOH
&RFRQXW�SDOPV��XVXDOO\�RI�D�QXPEHU�RI�GLIIHUHQW�YDULHWLHV��DUH�SODQWHG�DV�D�PDMRU�
FDVK�DQG�PXOWLSXUSRVH�FURS��6RPHWLPHV�WKH\�DUH�SODQWHG�LQ�URZV�DQG�VRPHWLPHV�
DOORZHG�WR�JURZ�LQ�LUUHJXODU�SDWWHUQV��2WKHU�PXOWLSXUSRVH�WUHHV��VXFK�DV�SDQGD�
QXV��*XHWWDUGD�VSHFLRVD��7RXUQHIRUWLD�DUJHQWHD��DQG�WKH�VKUXE�6LGD�IDOOD[��WH�
NDXUD�LQ�.LULEDWL�RU�LOLPD�LQ�+DZDLL��DUH�SURWHFWHG�RU�SODQWHG�WR�SURYLGH�VRLO�
LPSURYHPHQW�DQG�OHDYHV�RU�PXOFK��IHUWLOL]HU��IRU�WKH�VZDPS�WDUR��&\UWRVSHUPD�
FKDPLVVRQLV��SLWV�WKDW�KDYH�EHHQ�H[FDYDWHG�GRZQ�WR�WKH�ZDWHU�WDEOH��7KH�SDQGD�
QXV�LV�DOVR�D�YHU\�LPSRUWDQW�VWDSOH�IRRG�SODQW�RQ�WKH�DWROOV��DV�ZHOO�DV�EHLQJ�WKH�
VRXUFH�RI�WLPEHU�IRU�KRXVH�EXLOGLQJ��WKDWFK��ILEUH�IRU�PDW�DQG�EDVNHW�PDNLQJ��
PHGLFLQHV��DQG�PDQ\�RWKHU�SURGXFWV��%HFDXVH�RI�WKH�PDQ\�XVHV�WKDW�WKH�SHRSOH�RI�
.LULEDWL�KDYH�IRU�WKH�SDQGDQXV�WUHH��WKH\�KDYH�EHHQ�UHIHUUHG�WR�DV�WKH�³3DQGDQXV�
3HRSOH�´�

%UHDGIUXLW��SDSD\D��QDWLYH�ILJ��)LFXV�WLQFWRULD���
DQG�VRPHWLPHV�EDQDQDV�DQG�WDUR��&RORFDVLD�
HVFXOHQWD��DUH�DOVR�SODQWHG�LQ�RU�DURXQG�SLWV��7KH�
FRDVWDO�IRUHVW�RQ�ERWK�WKH�RFHDQ�DQG�ODJRRQ�VLGHV�
RI�WKH�JDUGHQ�DUHD��DQG�WKH�PDQJURYHV�RQ�WKH�
ODJRRQ�VLGH��DUH�SURWHFWHG�WR�VKHOWHU�WKH�LQODQG�
IURP�VDOW�VSUD\��KLJK�ZDYHV��H[WUHPHO\�KLJK�WLGHV��
DQG�IURP�FRDVWDO�HURVLRQ��7KH�SURWHFWLRQ�RI�WKHVH�
IRUHVWV�DQG�RWKHU�WUHHV�DOVR�HQVXUHV�WKDW�ZRRG��
PHGLFLQH��DQG�PDQ\�RWKHU�SURGXFWV�DUH�DYDLODEOH��
7KLV�SUDFWLFH�DOVR�HQVXUHV�WKH�FRQWLQXHG�DYDLO�
DELOLW\�WKH�ILVK��VKHOOILVK��FUDEV��ELUGV��DQG�RWKHU�
DQLPDOV�DQG�VPDOO�SODQWV�WKDW�GHSHQG�RQ�WKHVH�
IRUHVWV�DQG�WUHHV�ZLOO�EH�SURWHFWHG�IRU�IXWXUH�
JHQHUDWLRQV�

7RQJDQ�$JURIRUHVWU\�([DPSOH
,Q�7RQJD�WKH�PXOWLVSHFLHV�DJURIRUHVWU\�V\VWHP�LV�
D�YHU\�FRPSOH[�PL[WXUH�RI�WUHHV��VKUXEV��DQG�
VKRUW�WHUP�JURXQG�FURSV��,W�LV�XVXDOO\�SUDFWLFHG�DV�
D�VKRUW�WHUP�VKLIWLQJ�DJULFXOWXUH�V\VWHP�RQ�SLHFHV�
RI�ODQG�DYHUDJLQJ���DFUHV������KHFWDUHV��RU�OHVV�LQ�
VL]H��:KHQ�WKH�ODQG�LV�SUHSDUHG�IRU�D�QHZ�JDUGHQ��
VRPH�RI�WKH�IDVW�JURZLQJ�SLRQHHU�WUHH�VSHFLHV��
PRVW�VKUXEV��DQG�JUDVVHV�DUH�FXW�DQG�DOORZHG�WR�
GU\��7KH�GULHG�PDWHULDO�LV�SODFHG�LQ�SLOHV�IRU�EXUQ�
LQJ��2WKHU�YDOXDEOH�WUHHV�WKDW�DUH�SUHVHQW�LQ�WKH�
IDOORZ��VXFK�DV�EUHDGIUXLW��PDQJRHV��DYRFDGR��FLW�
UXV�WUHHV��0DOD\�DSSOH��6\]\JLXP�PDODFFHQVH���
3RO\QHVLDQ�SOXP��6SRQGLDV�GXOFLV���SHUIXPH�WUHH�
RU�\ODQJ�\ODQJ��&DQDQJD�RGRUDWD���DQG��RI�
FRXUVH��FRFRQXW�SDOPV��DUH�SURWHFWHG�RU��LQ�VRPH�FDVHV��VOLJKWO\�SUXQHG�WR�DOORZ�
WKH�VXQOLJKW�WR�HQWHU�WKH�JDUGHQ�DUHD��2WKHU�FXOWXUDOO\�LPSRUWDQW�WUHHV��OLNH�NRND�

3DQGDQXV�VSHFLHV

%UHDGIUXLW�
�$UWRFDUSXV�DOWLOLV�
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�%LVFKRILD�MDYDQLFD���3DFLILF�OLWFKL��3RPHWLD�SLQQDWD���PDXOXOX��*ORFKLGLRQ�UDP�
LIORUXP���DQG�WRL��$OSKLWRQLD�]L]\SKRLGHV��DUH�WKHQ�SUXQHG�RU��LQ�VRPH�FDVHV��FXW�
EDFN�VHYHUHO\�E\�FXWWLQJ�DOPRVW�DOO�RI�WKH�EUDQFKHV�RII��7KLV�SUDFWLFH�GRHV�QRW�NLOO�
WKH�WUHH��DQG�DFFRPSOLVKHV�D�QXPEHU�RI�REMHFWLYHV��,W�DOORZV�WKH�HQWU\�RI�VXQOLJKW�
QHHGHG�E\�WKH�ILUVW�FURS�WR�EH�SODQWHG��ZKLFK�LV�XVXDOO\�\DPV��'LRVFRUHD�DODWD���,W�
DOVR�DOORZV�WKH�OHDYHV�WR�IDOO�SURYLGLQJ�RUJDQLF�PDWHULDO�WR�WKH�VRLO��DQG�DOORZV�IRU�
IUHVK�QHZ�EUDQFKHV�WR�JURZ�DV�WKH�JDUGHQ�PDWXUHV��7KH�ODUJHU�EUDQFKHV�WKDW�KDYH�
EHHQ�FXW�IURP�WKH�WUHHV�DUH�XVHG�DV�WUHOOLVHV��IHOHL��RYHU�HDFK�\DP�PRXQG��<DPV�
FOLPELQJ�RII�WKH�KRW�YROFDQLF�VRLOV�RQ�WKHVH�WUHOOLVHV�KDYH�KLJKHU�\LHOGV��DUH�PRUH�
GLVHDVH�IUHH��DQG�DUH�PRUH�HDVLO\�ZHHGHG�
%HFDXVH�7RQJD�KDV�IUHTXHQW�WURSLFDO�F\FORQHV��WKH�ORZHU�IHOHL�WUHOOLVHV�DUH�

PXFK�PRUH�DSSURSULDWH�WKDQ�KLJKHU�WUHOOLVHV�RQ�SROHV�XVHG�HOVHZKHUH��)LQDOO\��
ZKHQ�WKH�\DPV�DUH�KDUYHVWHG��DIWHU���WR���PRQWKV��WKH�EUDQFKHV�PDNH�SHUIHFW�
ILUHZRRG�IRU�WKH�XQGHUJURXQG�RYHQ��

,Q�WKH�JDUGHQ��WKH�\DPV�DUH�XVXDOO\�LQWHUFURSSHG�
ZLWK�URZV�RI�JLDQW�WDUR��$ORFDVLD�PDFURUUKL]D���
SODQWDLQV��0XVD�FXOWLYDUV���DQG�WDUR��&RORFDVLD�
HVFXOHQWD���$ORQJ�WKH�ERUGHUV��VZHHW�\DPV�
�'LRVFRUHD�HVFXOHQWD��DUH�RIWHQ�SODQWHG�QH[W�WR�
WKH�IHQFH�SRVWV��DQG�SDQGDQXV�IRU�ZHDYLQJ��
6XJDUFDQH�RU�EXVK�KLELVFXV�VSLQDFK�
�$EHOPRVFKXV�PDQLKRW���D�YHU\�LPSRUWDQW�OHDI\�
JUHHQ�YHJHWDEOH��DUH�RIWHQ�SODQWHG�DORQJ�WKH�
ERUGHUV�RU�IHQFH�OLQHV�RI�WKH�JDUGHQ��7KH�OLYLQJ�
IHQFHV�DUH�RIWHQ�FDQGHOQXW�WUHH��$OHXULWHV�
PROXFFDQD���EHDFK�KLELVFXV��+LELVFXV�WLOLDFHXV��
RU�FRUDO�WUHH��(U\WKULQD�YDULHJDWD���,Q�VRPH�
FDVHV��WLPEHU�WUHHV��VXFK�DV�&DVXDULQD�HTXLVHWL�
IROLD�RU�LQWURGXFHG�VSHFLHV��VXFK�DV�$XVWUDOLDQ�

NDXUL��$JDWKLV�UREXVWD��RU�:HVW�,QGLDQ�PDKRJDQ\��6ZLHWHQLD�PDFURSK\OOD���DUH�
SODQWHG�LQ�D�IHZ�URZV�DORQJ�WKH�SHULPHWHU�RU�DORQJ�WKH�URDGVLGH�ERUGHU�RI�WKH�
DOORWPHQW��RU�VRPHWLPHV�DV�D�VPDOO�ZRRGORW�RQ�SDUW�RI�WKH�DOORWPHQW��2WKHU�VKRUW�
WHUP�FURSV�VXFK�DV�JUHHQ�RQLRQV��$OOLXP�ILVWXORVXP�DQG�$��DVFDORQLFXP���
&KLQHVH�FDEEDJH��%UDVVLFD�FKLQHQVLV���DQG�FRUQ��=HD�PD\V��DUH�RIWHQ�SODQWHG��RU�
ELUG�VRZQ�FKLOL�SHSSHUV��&DSVLFXP�IUXWHVFHQV��DUH�SURWHFWHG�LQ�WKH�JDUGHQ�
$IWHU�WKH�\DPV�DUH�KDUYHVWHG��WDUR�RU�WDQQLD��;DQWKRVRPD�VSHFLHV��LV�SODQWHG�DV�

WKH�QH[W�FURS�LQ�WKH�VRIW�VRLO�OHIW�RYHU�DIWHU�WKH�\DP�KDUYHVW��7KH�JLDQW�WDUR�DQG�
WDUR�WKDW�ZHUH�SODQWHG�ZLWK�WKH�\DPV�DUH�WKHQ�KDUYHVWHG��7KH�VHFRQG�FURS�RI�WDUR�
RU�WDQQLD�DQG�WKH�EDQDQDV�UHPDLQ��$IWHU�WKLV�FURS�LV�KDUYHVWHG��VZHHW�SRWDWRHV�DUH�
SODQWHG��$QRWKHU�FURS��XVXDOO\�FDVVDYD��LV�SODQWHG�DIWHU�VZHHW�SRWDWR��FRPSOHWLQJ�
WKH�WKUHH�WR�IRXU�\HDU�VKLIWLQJ�DJULFXOWXUDO�F\FOH��
6RPHWLPHV��WKH�F\FOH�LV�H[WHQGHG�IRU�D�IXUWKHU�

WKUHH�WR�ILYH�\HDUV�E\�SODQWLQJ�NDYD��3LSHU�
PHWK\VWLFXP���WKH�LPSRUWDQW�VRFLDO�EHYHUDJH�
SODQW��RU�SDSHU�PXOEHUU\��%URXVVRQHWLD�
SDS\ULIHUD���VR�LPSRUWDQW�IRU�WKH�PDNLQJ�RI�WDSD�
FORWK��:KHUHDV�PHQ�SODQW�PRVW�FURSV��WKH�ZRPHQ�
XVXDOO\�ORRN�DIWHU�WKH�SDSHU�PXOEHUU\��6RPHWLPHV�
QHZ�FRFRQXW�SDOPV�DUH�DOVR�SODQWHG�DV�SDUW�RI�WKH�
FURSSLQJ�F\FOH�WR�HQVXUH�WKDW�WKHUH�ZLOO�EH�\RXQJ�
SURGXFWLYH�SDOPV�LQ�WKH�IXWXUH��$V�WKH�JDUGHQ�LV�
DOORZHG�WR�VORZO\�UHWXUQ�WR�IDOORZ�IRU�IRXU�WR�XS�
WR�WHQ�\HDUV��WKH�SODQWDLQV�FRQWLQXH�WR�EHDU�IUXLW��
WKH�IUXLW�WUHHV�DQG�RWKHU�PXOWLSXUSRVH�WUHHV�

7L��&RUG\OLQH�WHUPLQDOLV�

&DQGOHQXW�$OHXULWHV�PROXFFDQD�
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FRQWLQXH�WR�SURYLGH�IRRG��PHGLFLQHV��DQG�RWKHU�SURGXFWV��2WKHU�SLRQHHU�WUHH�DQG�
VKUXE�VSHFLHV�WKDW�ZHUH�FOHDUHG�RU�FXW�GRZQ�ZKHQ�WKH�JDUGHQ�ZDV�SUHSDUHG�EHJLQ�
WR�JURZ�DJDLQ�RU�UHFRORQL]H�WKH�JDUGHQ��DQG�DORQJ�ZLWK�WKRVH�WUHHV�WKDW�ZHUH�
SURWHFWHG��DJDLQ�SURYLGH�RUJDQLF�PDWHULDO�DQG�UHF\FOH�QXWULHQWV�LQ�WKH�JDUGHQ��7KH�
WUHHV�DOVR�SURYLGH�PHGLFLQHV��ILUHZRRG��DQG�RWKHU�SURGXFWV�RI�YDOXH�WR�WKH�
7RQJDQ�SHRSOH�
0DUTXHVDQ�$JURIRUHVWU\�([DPSOH
9LOODJH�RU�KRPH�JDUGHQ�DJURIRUHVWU\�LQ�WKH�0DUTXHVDV�,VODQGV�RI�)UHQFK�3RO\QH�
VLD�LV�DQRWKHU�H[DPSOH�RI�06$�FKDUDFWHUL]HG�E\�D�JUHDW�GLYHUVLW\�RI�PDLQO\�
H[RWLF�SODQWV�WKDW�KDYH�EHHQ�LQWURGXFHG�GXULQJ�WKH�������\HDUV�VLQFH�WKH�ILUVW�
DUULYDO�RI�SHRSOH��'HFNHU��������0DQ\�RI�WKHVH�SODQWV�KDYH�EHHQ�DGGHG�VLQFH�
(XURSHDQ�FRQWDFW��'RPLQDQW�VSHFLHV�LQFOXGH�WKH�LPSRUWDQW�VWDSOH�IRRG�WUHHV�
FRFRQXW��EUHDGIUXLW��PDQJR��DQG�NDSRN��&HLED�SHQWDQGUD��ZKLFK�DUH�ERWK�YHU\�
FRPPRQ��DQG�WKH�XELTXLWRXV�EHDFK�KLELVFXV�WUHH��+LELVFXV�WLOLDFHXV���ZKLFK�
IRUPV�SDUW�RI�WKH�EDFNGURS�RI�HYHU\�YLOODJH��&RPPRQ�VSUHDGLQJ�RUQDPHQWDO�
VKDGH�WUHHV�LQFOXGH�WKH�UDLQWUHH��$OEL]LD�VDPDQ���DQG�WKH�IODPH�WUHH��'HORQL[�
UHJLD���ZLWK�DOEL]LD��$OEL]LD�OHEEHFN��DOVR�SUHVHQW�LQ�GZHOOLQJ�DUHDV��
+RPH�JDUGHQV�DOVR�LQFOXGH�D�ZLGH�YDULHW\�RI�VWDSOH�SODQWV�DQG�LPSRUWDQW�IUXLW�

WUHHV��7KHVH�LQFOXGH�EDQDQD�FXOWLYDUV��PDQJR��SDSD\D��OLPH��DYRFDGR��VRXUVRS��
DQG�VZHHWVRS��$QQRQD�PXULFDWD�DQG�$��VTXDPRVD���JXDYD��DQG�WDPDULQG��
6XJDUFDQH�LV�DOVR�FRPPRQ��7KH�FXOWLYDWHG�SDQGDQXV��3DQGDQXV�WHFWRULXV�YDU��
ODHYLV���VR�LPSRUWDQW�LQ�WKH�SURGXFWLRQ�RI�SODLWHG�ZDUH��DQG�NDSRN�DUH�DOVR�
FRPPRQ�LQ�KRPH�JDUGHQV��2UQDPHQWDOV�SODQWHG�DV�KHGJHV�RU�DORQJ�ERUGHUV��
ZKLFK�DUH�FRPPRQO\�XVHG�IRU�JDUODQGV�DQG�IUDJUDQW�IORZHUV��LQFOXGH�*DUGHQLD�
WDLWHQVLV��\ODQJ�\ODQJ��&DQDQJD�RGRUDWD���WKH�FRPPRQ�KLELVFXV��+LELVFXV�URVD�
VLQHQVLV���DQG�WKH�KHGJH�SDQD[��3RO\VFLDV�JXLOIR\OHL���
,PPHGLDWHO\�VXUURXQGLQJ�GZHOOLQJ�DUHDV�DQG�LQ�IDOORZ�SODFHV�RQ�WKH�LVODQGV�RI�

1XNXKLYD�DQG�8DSRX��DUH�H[WHQVLYH�VWDQGV�RI�OHXFDHQD��/HXFDHQD�OHXFR�
FHSKDOD���7KHVH�VWDQGV�RI�WUHHV�SURYLGH�WKH�PDLQ�VRXUFH�RI�ORZODQG�IRGGHU�IRU�
KRUVHV��ZKLFK�DUH�KLJKO\�XVHIXO�DQG�DEXQGDQW�GUDXJKW�DQLPDOV�LQ�WKH�0DUTXHVDV��
7KH�KRUVHV�DUH�JUD]HG�RQ�OLPLWHG�DUHDV�RI�XSODQG�SDVWXUH��DQG�WKHLU�GLHW�LV�VXSSOH�
PHQWHG�E\�URWDWLRQDOO\�IHHGLQJ�RQ�OHXFDHQD�LQ�WKH�ORZODQGV�

5HVWRULQJ�06$�6\VWHPV�DQG�6SHFLHV
$V�GLVFXVVHG�LQ�WKH�H[DPSOHV�DERYH��WUDGLWLRQDO�06$�LV�DFWLYHO\�SUDFWLFHG�LQ�
PDQ\�UHJLRQV�RI�WKH�3DFLILF�,VODQGV��,Q�RWKHU�DUHDV��KRZHYHU��06$�PD\�RQO\�EH�
IRXQG�LQ�OLPLWHG�DUHDV��VXUURXQGHG�E\�D�VHD�RI�PRGHUQ�VLQJOH�VSHFLHV�DJULFXOWXUH�
�VXFK�DV�VXJDUFDQH�ILHOGV��RU�XUEDQ�GHYHORSPHQW��6RPHWLPHV�WKH�RQO\�HYLGHQFH�RI�
WUDGLWLRQDO�06$�PD\�EH�LQGLYLGXDO�VSHFLHV�LQ�WKH�ODQGVFDSH�RU�D�KRPH�JDUGHQ��
7KHVH�UHPDLQLQJ�WUHHV�RU�DJURIRUHVWU\�V\VWHPV�DUH�XVXDOO\�IRXQG�LQ�KRPH�JDUGHQV�
RU�RQ�WKH�IDUPV�RI�ROGHU�RU�PRUH�WUDGLWLRQDO�PHPEHUV�RI�WKH�FRPPXQLW\��RU�LQ�
DEDQGRQHG�DUHDV�VXFK�DV�LQ�UDYLQHV�LQ�JUDVVODQGV�RU�QHDU�DEDQGRQHG�YLOODJH�VLWHV��
7KH�SUHVHQFH�RI�WKHVH�UHPDLQLQJ�WUHHV�DQG�ROG�SODQWLQJV�FDQ�SURYLGH�LPSRUWDQW�

LQIRUPDWLRQ�DERXW�VXFFHVVIXO�06$�V\VWHPV��7KH\�PD\�DOVR�EH�D�NH\�VRXUFH�RI�
SODQW�PDWHULDOV�IRU�IXWXUH�SODQWLQJV��7KHVH�H[LVWLQJ�V\VWHPV�FDQ�EH�LGHQWLILHG��
SURWHFWHG��DQG�UHKDELOLWDWHG�VR�WKH\�FDQ�FRQWLQXH�WR�EH�SURGXFWLYH�DQG�XVHIXO�IRU�
WKH�IXWXUH��
3XUSRVH��7R�LGHQWLI\��SURWHFW��DQG�UHKDELOLWDWH�H[LVWLQJ�06$�V\VWHPV�RU�VSH�
FLHV�WR�HQKDQFH�WKHLU�XVH�DQG�SURGXFWLYLW\
� )LHOG�6XUYH\V��&RQGXFW�LQ�WKH�ILHOG�VXUYH\V�RI�WKH�ORFDO�HQYLURQPHQW��

H[LVWLQJ�JDUGHQV��DQG�DJURIRUHVWV�DQG�FRPPXQLWLHV�WR�VHH�ZKDW�WUHHV�DOUHDG\�
VXFFHVVIXOO\�JURZ�LQ�D�JLYHQ�DUHD��DQG�ZKDW�WUHHV�DUH�DOUHDG\�NQRZQ�DQG�
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FXOWXUDOO\�DFFHSWDEOH�WR�WKH�ORFDO�FRPPXQLW\�
� ,QYHQWRU\��&UHDWH�DQ�LQYHQWRU\�RU�OLVWLQJ�RI�H[LVWLQJ�WUHHV��WKHLU�KDELWDWV��

DVVRFLDWHG�WUHHV��SODQWV��DQLPDOV��DQG�XVHV�RU�IXQFWLRQV��7KLV�LV��SHUKDSV�WKH�
EHVW�ZD\�RI�ILQGLQJ�RXW�ZKDW�WUHHV�ZLOO�ZRUN�EHVW��$OVR�LQFOXGH�DQ�LQYHQWRU\�
RI�VHHGOLQJV�DQG�SODQWLQJ�PDWHULDOV�WKDW�PLJKW�EH�DYDLODEOH�IRU�SODQWLQJ�RU�
WUDQVSODQWLQJ�

� 7UDGLWLRQDO�.QRZOHGJH��&ROOHFW�WUDGLWLRQDO�NQRZOHGJH�IURP�ERWK�PHQ�DQG�
ZRPHQ�LQ�ORFDO�FRPPXQLWLHV�DERXW�WKH�FKDUDFWHULVWLFV�DQG�XVH�RI�GLIIHUHQW�
WUHHV�DQG�WKHLU�HQYLURQPHQWDO�UHTXLUHPHQWV�DQG�SHVWV�RU�GLVHDVHV��7KLV�VKRXOG�
DOVR�LQFOXGH�LQIRUPDWLRQ�DERXW�LPSRUWDQW�ORFDO�WUHH�VSHFLHV�RU�YDULHWLHV�WKDW�
WKH�SHRSOH�ZRXOG�OLNH�WR�VHH�SODQWHG�DQG�SURWHFWHG�DQG�VSHFLHV�RU�YDULHWLHV�WKDW�
DUH�QRZ�UDUH��HQGDQJHUHG��ORFDOO\�H[WLQFW�RU�LQ�VKRUW�VXSSO\��WKH�UHDVRQV�IRU�
WKH�ORVV�RI�WKHVH�WUHHV��DQG�SRVVLEOH�DFWLRQV�WKDW�FDQ�EH�WDNHQ�WR�SURWHFW�RU�UH�
HVWDEOLVK�WKHVH�WUHHV�

� 6SHFLHV�3RWHQWLDO��'HWHUPLQH�ZKDW�H[LVWLQJ�VSHFLHV�FRXOG�SURYLGH�IRU�
VRPH�FXUUHQW�RU�IXWXUH�QHHGV�RI�WKH�ORFDO�FRPPXQLW\��,V�WKHUH�VRPH�SURGXFW�
WKDW�LV�FXUUHQWO\�EHLQJ�SXUFKDVHG�WKDW�FRXOG�EH�SURYLGHG�LQVWHDG�E\�WKLV�WUHH"�
,V�WKHUH�DQ�LPSRUWDQW�IXQFWLRQ�WKLV�WUHH�FRXOG�VHUYH�RQ�WKH�IDUP"�&RXOG�WKLV�
WUHH�EH�PDQDJHG�WR�SURYLGH�D�IXWXUH�HFRQRPLF�SURGXFW��VXFK�DV�VHHGV��WLPEHU��
KDQGLFUDIWV��DQLPDO�IHHG��ILUHZRRG��HWF�"��8VH�WDEOHV�LQ�WKLV�JXLGH�DV�DQ�DLG�

� 3ULRULWL]H��%DVHG�RQ�WKH�UHVXOWV�RI�VWHSV���±���LGHQWLI\�WKH�SULRULWLHV�ZLWK�
UHVSHFW�WR�ZKDW�WUHHV�VKRXOG�EH�SURWHFWHG��UHKDELOLWDWHG��SODQWHG�RU�UH�LQWUR�
GXFHG�LQWR�D�JLYHQ�DUHD��

� ,GHQWLI\�&RQVWUDLQWV��,GHQWLI\�WKH�WKUHDWV�RU�FRQVWUDLQWV�WR�WKH�SURWHFWLRQ�
DQG�SODQWLQJ�UHKDELOLWDWLRQ�RI�WKHVH�VSHFLHV�RU�V\VWHPV��$UH�WKHUH�FRPSHWLWLRQ�
SUREOHPV�IURP�LQYDGLQJ�ZHHGV��JUDVVHV�RU�ZHHG\�WUHH�VSHFLHV�WKDW�DUH�LQKLE�
LWLQJ�WKH�SURGXFWLYLW\�RI�WKH�WUHH"�$UH�WKHUH�DQLPDOV��VXFK�DV�OLYHVWRFN��WKDW�DUH�
GDPDJLQJ�WKH�WUHH"�$UH�WKH�WUHHV�LQ�GHFOLQH�GXH�WR�ODFN�RI�PDLQWHQDQFH�VXFK�DV�
SUXQLQJ��ZHHGLQJ��PXOFKLQJ��RU�IHUWLOL]LQJ"�$UH�WKHUH�QHZ�SHVWV��GLVHDVHV��
FOLPDWLF�FKDQJHV��HWF��WKDW�FRXOG�DIIHFW�WKH�WUHHV"

� ,PSOHPHQW��&RQGXFW�WKH�PDLQWHQDQFH�QHFHVVDU\�WR�HQKDQFH�SURGXFWLYLW\�DQG�
UHPRYH�WKUHDWV�

� 6XSSOHPHQW�(QKDQFH��,GHQWLI\�VSHFLHV�WKDW�FDQ�EH�DGGHG�WR�HQKDQFH�WKH�
H[LVWLQJ�V\VWHP�DQG�LPSURYH�LWV�SURGXFWLYLW\��3HUKDSV�VRPH�WUDGLWLRQDO�SODQWV�
FDQ�EH�DGGHG�WR�WKH�XQGHUVWRU\�IRU�JDUODQGV��OHLV��RU�RWKHU�RUQDPHQWDO�
PDWHULDOV��HWF��

� 7ULDOV� 7HVW�VSHFLHV��QHZ�YDULHWLHV��DQG�WKH�GLIIHUHQW�PL[WXUHV�RI�PXOWLSXUSRVH�
VSHFLHV�WR�VHH�ZKDW�ZRUNV�EHVW�

��([SDQG�RQ�6XFFHVVHV��6KDUH�VSHFLHV�DQG�VWUDWHJLHV�ZLWK�QHLJKERUV�DQG�
WKH�FRPPXQLW\��SXEOLFL]H�WKHP�WR�WKH�SXEOLF��,W�PD\�EH�YDOXDEOH�WR�KLJKOLJKW�D�
³WDUJHW�DJURIRUHVWU\�V\VWHP´�WKDW�LV�DSSURSULDWH�IRU�D�JLYHQ�HQYLURQPHQWDO�
VHWWLQJ�RU�D�JLYHQ�VL]H�RI�XUEDQ�RU�UXUDO�SLHFH�RI�ODQG�

6HOHFWLQJ�7UHHV�IRU�1HZ�06$�6\VWHPV
6RPH�3DFLILF�,VODQG�UHJLRQV�PD\�KDYH�H[SHULHQFHG�D�JUHDW�UHGXFWLRQ�RU�HYHQ�WRWDO�
ORVV�RI�WKH�06$�V\VWHPV�WKDW�WKULYHG�WKHUH�LQ�WKH�SDVW��6HYHUH�DJURGHIRUHVWDWLRQ�
KDV�SUREDEO\�RFFXUUHG�LQ�WKHVH�DUHDV��XVXDOO\�WR�PDNH�URRP�IRU�LQGXVWULDO�DJULFXO�
WXUH�RU�XUEDQ�GHYHORSPHQW��,Q�WKHVH�DUHDV��YHU\�IHZ�WUHHV�UHPDLQ��DQG�ORFDO�
NQRZOHGJH�RI�WKH�HIIHFWLYH�VSHFLHV�DQG�V\VWHPV�IRU�WKH�DUHD�PD\�DOVR�KDYH�EHHQ�
JUHDWO\�UHGXFHG��
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,Q�VXFK�FDVHV��ORFDO�JURZHUV�DQG�IDUPHUV�PXVW�VHOHFW�DQG�WHVW�VSHFLHV�DQG�VWUDW�
HJLHV�LQ�RUGHU�WR�GHWHUPLQH�KRZ�WR�EHVW�GHYHORS�06$�V\VWHPV��7KH\�VKRXOG�DOVR�
WDON�WR�WKH�IHZ�UHPDLQLQJ�PHQ�DQG�ZRPHQ�LQ�WKH�ORFDO�FRPPXQLW\�ZKR�VWLOO�KDYH�
NQRZOHGJH�DERXW�WKH�WUHHV�DQG�WUDGLWLRQDO�V\VWHPV�WKDW�PD\�KDYH�EHHQ�LPSRUWDQW�
LQ�WKH�SDVW��EHIRUH�DJURGHIRUHVWDWLRQ�WRRN�SODFH��
3XUSRVH��7R�FUHDWH�DQ�06$�V\VWHP�LQ�DQ�DUHD�ZKHUH�WUDGLWLRQDO�SODQWLQJV�
DQG�NQRZOHGJH�KDYH�EHHQ�UHGXFHG�RU�GHSOHWHG�
7KH�SURFHVV�RI�VHOHFWLQJ�DSSURSULDWH�PXOWLSXUSRVH�WUHH�VSHFLHV�IRU�D�VSHFLILF�

QHHG��VLWH��DQG�VLWXDWLRQ�LV�ERWK�LQWHUHVWLQJ�DQG�FKDOOHQJLQJ��)RU�06$��WKH�JRDO�LQ�
WKH�VHOHFWLRQ�SURFHVV�LV�QRW�WR�QDUURZ�GRZQ�WKH�FKRLFHV�WR�RQH�LGHDOL]HG�³SHUIHFW´�
WUHH��5DWKHU��WKH�JRDO�LV�WR�FKRRVH�D�GLYHUVLW\�RI�WUHH�VSHFLHV�ZKRVH�SURGXFWV��
IXQFWLRQV��DQG�VHDVRQV�PD\�RYHUODS�WR�SURYLGH�D�UDQJH�RI�SURGXFWV�DQG�VHUYLFHV�
WKDW�VDWLVI\�WKH�HQYLURQPHQWDO��VRFLDO��DQG�HFRQRPLF�QHHGV�RI�WKH�IDPLO\�RU�ORFDO�
FRPPXQLW\��
)RU�QHZ�SODQWLQJV�LQYROYLQJ�PXOWLSXUSRVH�WUHHV��WKHUH�DUH�VHYHUDO�JHQHUDO�VWHSV�

WKDW�FRXOG�EH�IROORZHG�WR�VHOHFW�DQG�SURSHUO\�PDQDJH�WKH�WUHHV�WKDW�FDQ�EHVW�
VDWLVI\�WKH�ORFDO�QHHGV��JRDOV��DQG�VLWH�FRQGLWLRQV��$V�VWUHVVHG�DERYH��WKHVH�VDPH�
WUHHV�VKRXOG�DOVR�UHFHLYH�WKH�KLJKHVW�SULRULW\�IRU�SURWHFWLRQ�
� 'HWHUPLQH�1HHGV��7KH�ILUVW�VWHS�LV�WR�GHWHUPLQH�WKH�SURGXFWV�RU�VHUYLFHV�

WKDW�DUH�GHVLUHG�IURP�WKH�WUHHV��3URGXFWV�PD\�LQFOXGH�IUXLWV��QXWV��RU�RWKHU�IRRG�
SURGXFWV��WLPEHU��DQLPDO�IRGGHU��ILUHZRRG��PHGLFLQHV��JDUODQGV��WRROV��KDQGL�
FUDIWV��DQG�RWKHU�HFRQRPLF�RU�IDUP�SURGXFWV��6HUYLFHV�IURP�WUHHV�LQFOXGH�WKH�
NLQGV�RI�FRQQHFWLRQV�WKDW�FDQ�EH�IRUPHG�EHWZHHQ�WKH�WUHHV�DQG�WKH�RWKHU�
HOHPHQWV�RI�WKH�V\VWHP��VXFK�DV�SURYLGLQJ�DQLPDO�VKHOWHU��LPSURYLQJ�VRLO��
SURWHFWLQJ�IRRG�JDUGHQV�IURP�VDOW�VSUD\�DQG�VWRUP�ZDYHV��VWRSSLQJ�VRLO�
HURVLRQ��SURYLGLQJ�PDWHULDOV�IRU�KDQGLFUDIWV�IRU�VRFLDO�RFFDVLRQV��HWF�

� 6LWH�$VVHVVPHQW� 1H[W��WKH�VLWH�FRQGLWLRQV�VKRXOG�EH�FRQVLGHUHG��DV�WKHVH�
ZLOO�DIIHFW�WKH�JURZWK�RI�WKH�WUHHV��6LWH�FRQGLWLRQV�LQFOXGH�UDLQIDOO��ZLQGLQHVV��
WHPSHUDWXUH��IUHTXHQF\�RI�GURXJKW��DQG�WURSLFDO�F\FORQHV��KXUULFDQHV�RU�
W\SKRRQV���VRLO�FRQGLWLRQV��GLVWDQFH�WR�WKH�VHD��DQG�H[SRVXUH�WR�VDOW�VSUD\��
QDWXUH�RI�JURXQG�ZDWHU�UHVRXUFHV��W\SHV�RI�ZHHGV��SHVWV��DQG�GLVHDVHV�
�LQFOXGLQJ�ZLOG�RU�IHUDO�DQLPDOV���DQG�RWKHU�HQYLURQPHQWDO�IDFWRUV�

� ,QYHQWRU\� 7KLUG��DQG�SHUKDSV�PRVW�LPSRUWDQW��LV�WKH�QHHG�IRU�LQ�WKH�ILHOG�
VXUYH\V�RI�WKH�ORFDO�HQYLURQPHQW�DQG�FRPPXQLWLHV�WR�VHH�ZKDW�WUHHV�DOUHDG\�
VXFFHVVIXOO\�JURZ�LQ�D�JLYHQ�DUHD��RU�ZKDW�WUHHV�DUH�DOUHDG\�NQRZQ�DQG�
FXOWXUDOO\�DFFHSWDEOH�WR�WKH�ORFDO�FRPPXQLW\��7KLV�FDQ�LQFOXGH�DQ�LQYHQWRU\�RU�
OLVWLQJ�RI�H[LVWLQJ�WUHHV��WKHLU�KDELWDWV��DVVRFLDWHG�WUHHV��SODQWV��DQLPDOV��DQG�
XVHV�RU�IXQFWLRQV��7KLV�LV��SHUKDSV�WKH�EHVW�ZD\�WR�ILQG�RXW�ZKDW�WUHHV�ZLOO�
ZRUN�EHVW��7KLV�VKRXOG�LQFOXGH�WKH�FROOHFWLRQ�RI�WUDGLWLRQDO�NQRZOHGJH�RI�ORFDO�
FRPPXQLWLHV�DERXW�WKH�FKDUDFWHULVWLFV�DQG�XVH�RI�GLIIHUHQW�WUHHV�DQG�WKHLU�
HQYLURQPHQWDO�UHTXLUHPHQWV��,W�VKRXOG�DOVR�LQFOXGH�LQIRUPDWLRQ�DERXW�
LPSRUWDQW�ORFDO�WUHH�VSHFLHV�RU�YDULHWLHV�WKDW�WKH�SHRSOH�ZRXOG�OLNH�WR�VHH�
SODQWHG�DQG�SURWHFWHG��6SHFLHV�RU�YDULHWLHV�WKDW�DUH�QRZ�UDUH��HQGDQJHUHG��
ORFDOO\�H[WLQFW�RU�LQ�VKRUW�VXSSO\��WKH�UHDVRQV�IRU�WKH�ORVV�RI�WKHVH�WUHHV��DQG�
SRVVLEOH�DFWLRQV�WKDW�FDQ�EH�WDNHQ�WR�SURWHFW�RU�UH�HVWDEOLVK�WKHVH�WUHHV�VKRXOG�
EH�WDNHQ�LQWR�DFFRXQW�

� 5HVHDUFK�:KHQ�SRVVLEOH��LQIRUPDWLRQ�DERXW�VXFFHVVIXO�SODQWLQJV�RI�
SRWHQWLDO�VSHFLHV�IURP�VLPLODU�HQYLURQPHQWV��H�J���RQ�RWKHU�3DFLILF�,VODQGV��
VKRXOG�EH�JDWKHUHG�WKURXJK�OLWHUDWXUH�UHYLHZV��WKH�LQWHUQHW��FRQVXOWDWLRQ�ZLWK�
DSSURSULDWH�SHUVRQV�RU�IURP�RWKHU�VRXUFHV�RI�LQIRUPDWLRQ��VHH�5HVRXUFHV�DQG�
5HFRPPHQGHG�5HDGLQJ�

� 3RWHQWLDO�6SHFLHV��$IWHU�WKLV�LQIRUPDWLRQ�LV�REWDLQHG��L�H���DIWHU�VWHSV��±��
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DUH�FRPSOHWHG���D�SUHOLPLQDU\�OLVW�RI�SRWHQWLDO�WUHH�VSHFLHV�FDQGLGDWHV�VKRXOG�
EH�SUHSDUHG��7KLV�LQLWLDO�OLVW�PD\�EH�TXLWH�ORQJ��2QFH�LW�LV�FRPSLOHG��WKH�
IDUPHU�RU�ORFDO�FRPPXQLW\�FDQ�WKHQ�FKRRVH�ZKLFK�RI�WKHVH�VSHFLHV�KDYH�WKH�
PRVW�SRWHQWLDO�IRU�D�JLYHQ�VLWXDWLRQ��2IWHQ��WKH�OLVW�FDQ�EH�QDUURZHG�GRZQ�
VLJQLILFDQWO\�EDVHG�RQ�ORFDO�DYDLODELOLW\�RI�WKH�SODQWLQJ�PDWHULDOV��FRVWV��ORFDO�
H[SHULHQFH��HWF���8VH�HQFORVHG�WDEOHV�DV�DQ�DLG��

� 6SHFLHV�7ULDOV��)LQDOO\��LI�GHVLUHG��D�IHZ�SURPLVLQJ�QHZ�VSHFLHV�FDQ�EH�
WULDOHG�RQ�D�VPDOO�VFDOH�IRU�D�\HDU�RU�PRUH��$OWHUQDWLYHO\��D�WHPSRUDU\�RU�
SHUPDQHQW�ORFDO�QXUVHU\�FDQ�EH�HVWDEOLVKHG�IRU�WKH�SURSDJDWLRQ�RI�VHOHFWHG�
WUHH�VSHFLHV��7KH�PRVW�VXFFHVVIXO�VSHFLHV�IURP�WKHVH�WULDOV�FDQ�EH�GLVWULEXWHG��
VROG�RU�RXWSODQWHG�WR�LQGLYLGXDO�IDUPV�RU�DSSURSULDWH�VLWHV�

3ODQQLQJ�IRU�WKH�)XWXUH��$�1RWH�RQ�*HQHWLF�'LYHUVLW\�
$IWHU�VHOHFWLQJ�WKH�WUHH�VSHFLHV�WKDW�DUH�PRVW�SURPLVLQJ��D�IDUPHU�ZLOO�QHHG�WR�
REWDLQ�WKH�SODQWLQJ�PDWHULDOV��7KLV�PD\�LQYROYH�WKH�SXUFKDVH�RU�ORFDO�FROOHFWLRQ�
RI�VHHGV��VHHGOLQJV�RU�VPDOO�WUHHV��,W�LV�LPSRUWDQW�WR�ZRUN�WRZDUG�VHOHFWLQJ�WUHHV�
DQG�SODQWLQJ�PDWHULDOV�WKDW�ZLOO�SUHVHUYH�JHQHWLF�GLYHUVLW\��7UHH�VSHFLHV�QHHG�D�
ZLGH��ULJRURXV��JHQHWLFDOO\�GLYHUVH�EDVH�LI�WKH�VSHFLHV�LV�WR�WKULYH�DQG�EH�YDOXDEOH�
WR�IXWXUH�JHQHUDWLRQV��
7KH�JHQHWLF�TXDOLW\�RI�WUHH�VHHG�XVHG�LQ�

SODQWLQJV�LV�D�PDMRU�IDFWRU�LQ�WKH�HFRQRPLF�
VXFFHVV�DQG�SURGXFWLYLW\�RI�D�SURMHFW��+LJK�
TXDOLW\�VHHG�PD\�SURGXFH�SODQWV�WKDW�DUH�PRUH�
SURGXFWLYH��EHWWHU�DGDSWHG�WR�ORFDO�VLWH�FRQGL�
WLRQV��DQG�EHWWHU�VXLWHG�WR�DFKLHYH�WKH�UHVXOWV�
SODQQHG�IRU�WKH�SURMHFW��3URMHFWV�VKRXOG�FRQWDLQ�
HQRXJK�GLYHUVLW\�RI�PRWKHU�WUHHV�WR�UHSURGXFH�
KHDOWK\�DQG�SURGXFWLYH�RIIVSULQJ�IRU�IXWXUH�
JHQHUDWLRQV��ZKLOH�UHPDLQLQJ�UHVLVWDQW�WR�
HQYLURQPHQWDO�VWUHVVHV��7KH�VKRUW�DQG�ORQJ�WHUP�
LPSDFWV�RI�JHQHWLF�VHHG�TXDOLW\��DQG�WKH�LGHQWLIL�
FDWLRQ�RI�GLIIHUHQW�FXOWLYDUV�RU�JHQHWLF�W\SHV�
UHTXLUHV�FDUHIXO�FRQVLGHUDWLRQ�DQG�SODQQLQJ�ZKHQ�
FROOHFWLQJ�RU�SXUFKDVLQJ�VHHGV��
8QIRUWXQDWHO\��PXFK�JHQHWLF�GLYHUVLW\�KDV�EHHQ�ORVW�WKURXJK�GHIRUHVWDWLRQ�DQG�

DJURGHIRUHVWDWLRQ��0RGHUQ�DJULFXOWXUH�DQG�IRUHVWU\�GHYHORSPHQW�KDYH�RYHUHP�
SKDVL]HG�WKH�SODQWLQJ�RI�PRQRFXOWXUHV�RI�D�VLQJOH�YDULHW\�RI�IRRG�RU�WLPEHU�WUHH��
$V�D�UHVXOW��KXQGUHGV�RI�IRUHVWU\�DQG�DJURIRUHVWU\�WUHH�VSHFLHV�KDYH�VXIIHUHG�
VHYHUH�JHQHWLF�ORVV��)RU�H[DPSOH��LPSRUWDQW�WUDGLWLRQDO�YDULHWLHV�KDYH�EHHQ�ORVW�
IRU�PDQ\�VSHFLHV��VXFK�DV�FRFRQXWV��SDQGDQXV��EUHDGIUXLW��EDQDQDV��DQG�SODQWDLQV��
2QFH�ORVW��WKHVH�YDULHWLHV�FDQ�SUREDEO\�QHYHU�EH�GHYHORSHG�DJDLQ��,W�LV�LPSRVVLEOH�
WR�NQRZ�KRZ�PDQ\�QDPHG�YDULHWLHV�RI�WUDGLWLRQDO�DJURIRUHVWU\�WUHH�VSHFLHV�KDYH�
EHHQ�ORVW�RYHU�WKH�SDVW�FHQWXU\��
,W�LV��WKXV��LPSRUWDQW�WKDW�06$�SURMHFWV�LQFOXGH�HIIRUWV�WR�LPSURYH�WKH�JHQH�

SRRO�E\�SURSDJDWLQJ�VHHG�IURP�FDUHIXOO\�VHOHFWHG�WUHHV��DQG�E\�HQVXULQJ�WKDW�D�
ZLGH�UDQJH�RI�JHQHWLF�W\SHV�RU�FXOWLYDUV�DUH�SODQWHG��%\�XWLOL]LQJ�WKH�KLJKHVW�
TXDOLW\�VHOHFWHG�VHHG�DQG�SODQWLQJ�PDWHULDOV��DQG�E\�SODQWLQJ�PRUH�WKDQ�RQH�
YDULHW\�RU�JHQHWLF�W\SH�RI�D�JLYHQ�VSHFLHV��SHRSOH�FDQ�EHJLQ�WR�UHYHUVH�WKH�WUHQGV�
RI�JHQHWLF�GHJUDGDWLRQ�ZKLOH�LPSURYLQJ�WKH�SURGXFWLYLW\�DQG�KHDOWK�RI�RXU�
SODQWLQJV�

$�1RWH�RQ�3RWHQWLDOO\�,QYDVLYH�6SHFLHV
,GHDOO\��VSHFLHV�FKRVHQ�IRU�DJURIRUHVWU\�SODQWLQJV�DUH�RI�WUDGLWLRQDO�LPSRUWDQFH�LQ�
WKH�UHJLRQ��DQG�KDYH�ORQJ�EHHQ�SDUW�RI�WKH�LVODQG�HQYLURQPHQW��+RZHYHU��LQ�VRPH�
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3URGXFWV�8VH�7DEOH
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,VODQG�ODQG�XVH�V\VWHPV
�� �YHU\�LPSRUWDQW�WKURXJKRXW�PRVW�LVODQG�FRXQWULHV�
�� �YHU\�LPSRUWDQW�LQ�VRPH�FRXQWULHV��RU�RI�VRPH�LPSRUWDQFH�LQ�PDQ\�LVODQG�
FRXQWULHV��
�� �LPSRUWDQW�LQ�VRPH�LVODQG�FRXQWULHV�RU�RI�PLQRU�LPSRUWDQFH�LQ�D�QXPEHU�RI�
LVODQG�FRXQWULHV��
�� �PLQRU�LPSRUWDQFH�LQ�VRPH�FRXQWULHV��
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,QGH[�E\�(QJOLVK�FRPPRQ�QDPHV
DERULJLQDO�EDPERR 6FKL]RVWDFK\XP�VSS�
$IULFDQ�WXOLS�WUHH� 6SDWKRGHD�FDPSDQXODWD
DOEL]LD $OEL]LD�OHEEHFN�
DOEL]LD 3DUDVHULDQWKHV�IDOFDWDULD
$OH[DQGULDQ�ODXUHO� &DORSK\OOXP�LQRSK\OOXP
$PHULFDQ�PDQJURYH� 5KL]RSKRUD�VSS�
$XVWUDOLDQ�UHG�FHGDU 7RRQD�FLOLDWD�YDU��DXVWUDOLV
DYRFDGR 3HUVHD�DPHULFDQD
DYRFDGR�SHDU� 3HUVHD�DPHULFDQD
%DJUDV�HXFDO\SWXV (XFDO\SWXV�GHJOXSWD�
EDPERR 6FKL]RVWDFK\XP�VSS�
EDQDQD 0XVD�VSS�
EDQ\DQ )LFXV�EHQJDOHQVLV
ED\�UXP�WUHH� 3LPHQWD�UDFHPRVD
EHDFK�DOPRQG 7HUPLQDOLD�FDWDSSD
EHDFK�FRUGLD &RUGLD�VXEFRUGDWD
EHDFK�KHOLRWURSH� 7RXUQHIRUWLD�DUJHQWHD
EHDFK�KLELVFXV�WUHH +LELVFXV�WLOLDFHXV
EHDFK�PDOORZ� +LELVFXV�WLOLDFHXV
EHDFK�PXOEHUU\� 0RULQGD�FLWULIROLD�
EHDFK�YLWH[� 9LWH[�QHJXQGR�WULIROLD
%HQMDPLQ�WUHH )LFXV�EHQMDPLQD
EHWHO�QXW $UHFD�FDWHFKX
EHWHO�QXW�SDOP� $UHFD�FDWHFKX
%RUQHR�WHDN� ,QWVLD�ELMXJD
EUHDGIUXLW� $UWRFDUSXV�DOWLOLV�
EURZQ�PDQJURYH� %UXJXLHUD�J\PQRUUKL]D
EURZQ�VDOZRRG $FDFLD�PDQJLXP
FDLPLWR &KU\VRSK\OOXP�FDLQLWR
FDODPRQGLQ &LWUXV�PLWLV
FDODPRQGLQ�RUDQJH� &LWUXV�PLWLV
FDOOLDQGUD &DOOLDQGUD�FDORWK\UVXV
FDQDULXP�DOPRQG &DQDULXP�KDUYH\L
FDQGOHQXW� $OHXULWHV�PROXFFDQD
FDUDPEROD $YHUUKRD�FDUDPEROD
&DULEEHDQ�SLQH� 3LQXV�FDULEDHD�
FDVXDULQD� &DVXDULQD�HTXLVHWLIROLD
FDVKHZ� $QDFDUGLXP�RFFLGHQWDOH
&KLQDEHUU\ 0HOLD�D]HGDUDFK
&KLQHVH�ODQWHUQ�WUHH� +HUQDQGLD�Q\PSKDHLIROLD
FRFRQXW &RFRV�QXFLIHUD
FRFRQXW�SDOP &RFRV�QXFLIHUD
FRPPRQ�EDPERR %DPEXVD�YXOJDULV�
FRUDO�WUHH (U\WKULQD�YDULHJDWD
FRUNZRRG�WUHH 6HVEDQLD�JUDQGLIORUD
FXW�QXW %DUULQJWRQLD�HGXOLV
GDR 'UDFRQWRPHORQ�YLWLHQVH
GUXPVWLFN�WUHH 0RULQJD�ROHLIHUD
'\HU
V�ILJ� )LFXV�WLQFWRULD
HYHUJUHHQ�IUDQJLSDQL� 3OXPHULD�REWXVD
ILJ )LFXV�FDULFD
)LML�IDQ�SDOP 3ULWFKDUGLD�SDFLILFD
)LML�NDXUL� $JDWKLV�YLWLHQVLV
ILVK�SRLVRQ�WUHH� %DUULQJWRQLD�DVLDWLFD
IODPER\DQW 'HORQL[�UHJLD
IORRGHG�JXP (XFDO\SWXV�VDOLJQD
IRUHVW�UHG�JXP� (XFDO\SWXV�WHUHWLFRUQLV

IUDQJLSDQL 3OXPHULD�UXEUD
JOLULFLGLD *OLULFLGLD�VHSLXP�
JQHWXP *QHWXP�JQHPRQ
JROGHQ�VKRZHU�WUHH &DVVLD�ILVWXOD
JUDSHIUXLW &LWUXV�SDUDGLVL
JXDYD� 3VLGLXP�JXDMDYD
JXHVW�WUHH� .OHLQKRYLD�KRVSLWD
JXHWWDUGD� *XHWWDUGD�VSHFLRVD
KHGJH�SDQD[� 3RO\VFLDV�VSS�
+RQGXUDV�PDKRJDQ\ 6SDWKRGHD�FDPSDQXODWD
KRRS�SLQH $UDXFDULD�FXQQLQJKDPLL
KRUVH�FDVVLD� &DVVLD�JUDQGLV
KRUVHUDGLVK�WUHH 0RULQJD�ROHLIHUD
LFH�FUHDP�EHDQ ,QJD�HGXOLV
,QGLDQ�DOPRQG 6\]\JLXP�PDODFFHQVH�
,QGLDQ�EDQ\DQ� )LFXV�EHQJDOHQVLV
,QGLDQ�FRUDO�WUHH� (U\WKULQD�YDULHJDWD
,QGLDQ�ODEXUQXP� &DVVLD�ILVWXOD
,QGLDQ�OLODF 0DQJLIHUD�LQGLFD
,QGLDQ�PDKRJDQ\ 7HUPLQDOLD�VDPRHQVLV�OLWWRUDOLV
,QGLDQ�PXOEHUU\ 0RULQGD�FLWULIROLD�
LQJD ,QJD�HGXOLV
LSLO ,QWVLD�ELMXJD
LSLO�LSLO� /HXFDHQD�OHXFRFHSKDOD�
LURQZRRG &DVXDULQD�HTXLVHWLIROLD
LVODQG�O\FKHH� 3RPHWLD�SLQQDWD
LYRU\�QXW�SDOP� 0HWUR[\ORQ�VSS�
MDFNIUXLW� $UWRFDUSXV�KHWHURSK\OOXV�
MDNIUXLW $UWRFDUSXV�KHWHURSK\OOXV�
MDPERODQ 6\]\JLXP�FXPLQL
-DYD�DOPRQG &DQDULXP�KDUYH\L
-DYD�FHGDU� %LVFKRILD�MDYDQLFD
-DYD�SOXP� 6\]\JLXP�FXPLQL
MRLQW�ILU� *QHWXP�JQHPRQ
NDIILU�OLPH &LWUXV�K\VWUL[
NDPDUHUH (XFDO\SWXV�GHJOXSWD�
NDSRN�WUHH &HLED�SHQWDQGUD
NDVVRG 6HQQD�VLDPHD
NDXUL $JDWKLV�PDFURSK\OOD
NDXUL�SLQH $JDWKLV�PDFURSK\OOD
NDYD 3LSHU�PHWK\VWLFXP
NDYD�URRW 3LSHU�PHWK\VWLFXP
NOHLQKRYLD .OHLQKRYLD�KRVSLWD
NRD $FDFLD�NRD
NRDLD $FDFLD�NRDLD
ODQWHUQ�WUHH +HUQDQGLD�Q\PSKDHLIROLD
ODUJH�OHDYHG�PDKRJDQ\ 6ZLHWHQLD�PDFURSK\OOD�
OHPRQ� &LWUXV�OLPRQ
OHPRQ�VFHQWHG�JXP (XFDO\SWXV�FLWULRGRUD�
OHWWXFH�WUHH� 3LVRQLD�JUDQGLV
OHXFDHQD /HXFDHQD�OHXFRFHSKDOD�
OLPH &LWUXV�DXUDQWLIROLD
OLWFKL /LWFKL�VLQHQVLV
O\FKHH /LWFKL�VLQHQVLV
0DFDGDPLD�QXW 0DFDGDPLD�LQWHJULIROLD
PDFDUDQJD 0DFDUDQJD�VSS��
PDGUH�GH�FDFDR *OLULFLGLD�VHSLXP�
0DODEDU�SOXP� 6\]\JLXP�MDPERV
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0DOD\�DSSOH 6\]\JLXP�PDODFFHQVH�
PDOXQJJD\� 0RULQJD�ROHLIHUD
PDQGDULQ�RUDQJH� &LWUXV�UHWLFXODWD
PDQJLXP $FDFLD�PDQJLXP
PDQJR 0DQJLIHUD�LQGLFD
0DQLOD�SDOP��9��PHULOOLL�� 9HLWFKLD�VSS�
0DQLOD�WDPDULQG 3LWKHFHOORELXP�GXOFH
0H[LFDQ�OLODF� *OLULFLGLD�VHSLXP�
PLOR� 7KHVSHVLD�SRSXOQHD
0LQGDQDR�JXP (XFDO\SWXV�GHJOXSWD�
PRQNH\SRG� $OEL]LD�VDPDQ�
0RUHWRQ�%D\�SLQH $UDXFDULD�FXQQLQJKDPLL
PRXQWDLQ�DSSOH� 6\]\JLXP�PDODFFHQVH�
QDUUD 3WHURFDUSXV�LQGLFXV
QDWLYH�EDPERR� 6FDHYROD�WDFFDGD
QDWLYH�KRS�EXVK� 'RGRQHD�YLVFRVD
QHHP $]DGDULFKWD�LQGLFD
1HZ�*XLQHD�URVHZRRG 3WHURFDUSXV�LQGLFXV
1HZ�*XLQHD�ZDOQXW 'UDFRQWRPHORQ�YLWLHQVH
QLXVDZD�SDOP��9��MRDQQLV�� 9HLWFKLD�VSS�
QRQH� /XPQLW]HUD�OLWWRUHD
QRQH� 3LSWXUXV�DUJHQWHXV
1RUIRON�,VODQG�SLQH $UDXFDULD�KHWHURSK\OOD
1RUWKHUQ�EODFN�ZDWWOH $FDFLD�DXULFXOLIRUPLV
2FHDQLF�O\FKHH 3RPHWLD�SLQQDWD
RUDQJH &LWUXV�VLQHQVLV�
2ULHQWDO�PDQJURYH %UXJXLHUD�J\PQRUUKL]D
3DFLILF�IDQ�SDOP� 3ULWFKDUGLD�SDFLILFD
3DFLILF�URVHZRRG 7KHVSHVLD�SRSXOQHD
SDGRXN� 3VLGLXP�JXDMDYD
SDQD[ 3RO\VFLDV�VSS�
SDQGDQXV 3DQGDQXV�WHFWRULXV
SDSD\D &DULFD�SDSD\D
SDSHU�PXOEHUU\� %URXVVRQHWLD�SDS\ULIHUD�
3DSXD�ZDWWOH� $FDFLD�DXULFXOLIRUPLV
SDZSDZ� &DULFD�SDSD\D
SHPSKLV 3HPSKLV�DFLGXOD
SHUIXPH�WUHH� &DQDQJD�RGRUDWD
SKHDVDQWZRRG 6HQQD�VLDPHD
SLOL�QXW &DQDULXP�KDUYH\L
SLQN�DQG�ZKLWH�VKRZHU�WUHH &DVVLD�MDYDQLFD
SLQN�VKRZHU�WUHH &DVVLD�JUDQGLV
SLQN�VKRZHU�WUHH� &DVVLD�MDYDQLFD
SLVRQLD 3LVRQLD�JUDQGLV
SOXPHULD 3OXPHULD�UXEUD
SRLQFLDQD 'HORQL[�UHJLD
3RO\QHVLDQ�SOXP� 6SRQGLDV�GXOFLV
SRPHOR &LWUXV�PD[LPD
SRUWLD�WUHH &DORSK\OOXP�LQRSK\OOXP
SULGH�RI�,QGLD 0HOLD�D]HGDUDFK
SXD�WUHH� )DJUDHD�EHUWHULDQD
SXPPHOR &LWUXV�PD[LPD
4XHHQVODQG�NDXUL $JDWKLV�UREXVWD
4XHHQVODQG�QXW 0DFDGDPLD�LQWHJULIROLD
UDLQ�WUHH $OEL]LD�VDPDQ�
UHG�EHDG�WUHH� $GHQDQWKHUD�SDYRQLQD
UHG�FDQDULXP &DQDULXP�LQGLFXP
UHG�PDQJURYH 5KL]RSKRUD�VSS�

UHG�VDQGDOZRRG $GHQDQWKHUD�SDYRQLQD
URVH�DSSOH 6\]\JLXP�MDPERV
URXJK�OHPRQ� &LWUXV�K\VWUL[
UR\DO�SRLQFLDQD 'HORQL[�UHJLD
VDJR�SDOP 0HWUR[\ORQ�VSS�
VDOWEUXVK� 6FDHYROD�WDFFDGD
VDQGDOZRRG 6DQWDOXP�VSS�
VFDHYROD 6FDHYROD�WDFFDGD
VFUHZ�SLQH� 3DQGDQXV�GXELXV
VFUHZ�SLQH� 3DQGDQXV�WHFWRULXV
VFUHZ�SLQH�FXOWLYDUV 3DQGDQXV�FXOWLYDUV
VHD�WUXPSHW� &RUGLD�VXEFRUGDWD
VHVEDQ 6HVEDQLD�VHVEDQ
VHVEDQLD 6HVEDQLD�JUDQGLIORUD
6HYLOOH�RUDQJH� &LWUXV�DXUDQWLXP
VKH�RDN &DVXDULQD�HTXLVHWLIROLD
VLON�FRWWRQ�WUHH� &HLED�SHQWDQGUD
VLULV�WUHH $OEL]LD�OHEEHFN�
VRXU�RUDQJH &LWUXV�DXUDQWLXP
VRXUVRS $QQRQD�PXULFDWD
VSRWWHG�JXP� (XFDO\SWXV�FLWULRGRUD�
VWDU�IUXLW� $YHUUKRD�FDUDPEROD
VWDUDSSOH� &KU\VRSK\OOXP�FDLQLWR
VXJDUDSSOH $QQRQD�VTXDPRVD
VXULDQ 7RRQD�FLOLDWD�YDU��DXVWUDOLV
VZHHW�LQJD� 3LWKHFHOORELXP�GXOFH
VZHHWVRS� $QQRQD�VTXDPRVD
6\GQH\�EOXH�JXP� (XFDO\SWXV�VDOLJQD
7DKLWLDQ�FKHVWQXW� ,QRFDUSXV�IDJLIHU
WDPDULQG� 7DPDULQGXV�LQGLFD
WDQJHULQH &LWUXV�UHWLFXODWD
WRL� $OSKLWRQLD�]L]\SKRLGHV
WURSLFDO�DOPRQG 7HUPLQDOLD�FDWDSSD
WURSLFDO�DOPRQG� 7HUPLQDOLD�VDPRHQVLV�OLWWRUDOLV
YL�DSSOH 6SRQGLDV�GXOFLV
YLWH[ 9LWH[�QHJXQGR�WULIROLD
ZHHSLQJ�ILJ )LFXV�EHQMDPLQD
:HVW�,QGLDQ�OLPH� &LWUXV�DXUDQWLIROLD
:HVW�,QGLDQ�PDKRJDQ\ 6ZLHWHQLD�PDFURSK\OOD�
ZKLWH�DOEL]LD� 3DUDVHULDQWKHV�IDOFDWDULD
\ODQJ�\ODQJ� &DQDQJD�RGRUDWD
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6SHFLHV�/LVWV�E\�3URGXFW
)UXLW�1XW�VSHFLHV
$GHQDQWKHUD�SDYRQLQD *QHWXP�JQHPRQ
$OEL]LD�VDPDQ� ,QJD�HGXOLV
$OHXULWHV�PROXFFDQD ,QRFDUSXV�IDJLIHU
$QDFDUGLXP�RFFLGHQWDOH /HXFDHQD�OHXFRFHSKDOD�
$QQRQD�PXULFDWD /LWFKL�VLQHQVLV
$QQRQD�VTXDPRVD 0DFDGDPLD�LQWHJULIROLD
$UHFD�FDWHFKX 0DQJLIHUD�LQGLFD
$UWRFDUSXV�DOWLOLV� 0RULQGD�FLWULIROLD�
$UWRFDUSXV�KHWHURSK\OOXV� 0RULQJD�ROHLIHUD
$YHUUKRD�FDUDPEROD 0XVD�VSS�
%DUULQJWRQLD�HGXOLV 1HLVRVSHUPD�RSSRVLWLIROLXP
%UXJXLHUD�J\PQRUUKL]D 3DQGDQXV�GXELXV
&DQDULXP�LQGLFXP 3DQGDQXV�WHFWRULXV
&DQDULXP�VSS��KDUYH\L 3HPSKLV�DFLGXOD
&DULFD�SDSD\D 3HUVHD�DPHULFDQD
&KU\VRSK\OOXP�FDLQLWR 3LSWXUXV�DUJHQWHXV
&LWUXV�DXUDQWLIROLD 3LWKHFHOORELXP�GXOFH
&LWUXV�DXUDQWLXP 3RPHWLD�SLQQDWD
&LWUXV�K\VWUL[ 3UHPQD�VHUUDWLIROLD
&LWUXV�OLPRQ 3ULWFKDUGLD�SDFLILFD
&LWUXV�PD[LPD 3VLGLXP�JXDMDYD
&LWUXV�PLWLV 6SRQGLDV�GXOFLV
&LWUXV�SDUDGLVL 6\]\JLXP�FXPLQL
&LWUXV�UHWLFXODWD 6\]\JLXP�MDPERV
&LWUXV�VLQHQVLV� 6\]\JLXP�PDODFFHQVH�
&RFRV�QXFLIHUD 7DPDULQGXV�LQGLFD
'UDFRQWRPHORQ�YLWLHQVH 7HUPLQDOLD�FDWDSSD
)LFXV�FDULFD 7HUPLQDOLD�VDPRHQVLV�

OLWWRUDOLV
)LFXV�WLQFWRULD 9HLWFKLD�VSS�

/HDI�9HJHWDEOH
$GHQDQWKHUD�SDYRQLQD 3RO\VFLDV�VSS�
$QDFDUGLXP�RFFLGHQWDOH 3UHPQD�VHUUDWLIROLD
$UWRFDUSXV�DOWLOLV� 3WHURFDUSXV�LQGLFXV
$UWRFDUSXV�KHWHURSK\OOXV� 6FDHYROD�WDFFDGD
&DULFD�SDSD\D 6HVEDQLD�JUDQGLIORUD
&HLED�SHQWDQGUD 6HVEDQLD�VHVEDQ
*QHWXP�JQHPRQ 6SRQGLDV�GXOFLV
/HXFDHQD�OHXFRFHSKDOD� 6\]\JLXP�PDODFFHQVH�
0DQJLIHUD�LQGLFD 7KHVSHVLD�SRSXOQHD
0RULQJD�ROHLIHUD 7RRQD�FLOLDWD�YDU��DXVWUDOLV
3DQGDQXV�WHFWRULXV 7RXUQHIRUWLD�DUJHQWHD
3LSWXUXV�DUJHQWHXV 9HLWFKLD�VSS�
3LVRQLD�JUDQGLV 9LWH[�QHJXQGR�WULIROLD

:RRG�7LPEHU
$FDFLD�DXULFXOLIRUPLV *\URFDUSXV�DPHULFDQXV
$FDFLD�NRD +HUQDQGLD�Q\PSKDHLIROLD
$FDFLD�NRDLD +LELVFXV�WLOLDFHXV
$FDFLD�PDQJLXP ,QRFDUSXV�IDJLIHU
$GHQDQWKHUD�SDYRQLQD ,QWVLD�ELMXJD

$JDWKLV�PDFURSK\OOD .OHLQKRYLD�KRVSLWD
$JDWKLV�UREXVWD /HXFDHQD�OHXFRFHSKDOD�
$JDWKLV�YLWLHQVLV /LWFKL�VLQHQVLV
$OEL]LD�OHEEHFN� /XPQLW]HUD�OLWWRUHD
$OEL]LD�VDPDQ� 0DFDGDPLD�LQWHJULIROLD
$OHXULWHV�PROXFFDQD 0DFDUDQJD�VSS�
$OSKLWRQLD�]L]\SKRLGHV 0HOLD�D]HGDUDFK
$UDXFDULD�FXQQLQJKDPLL 0RULQGD�FLWULIROLD�
$UDXFDULD�KHWHURSK\OOD 1HLVRVSHUPD�RSSRVLWLIROLXP
$UHFD�FDWHFKX 3DQGDQXV�GXELXV
$UWRFDUSXV�DOWLOLV� 3DQGDQXV�WHFWRULXV
$UWRFDUSXV�KHWHURSK\OOXV� 3DUDVHULDQWKHV�IDOFDWDULD
$]DGDULFKWD�LQGLFD 3HPSKLV�DFLGXOD
%DPEXVD�YXOJDULV� 3LQXV�FDULEDHD�
%DUULQJWRQLD�DVLDWLFD 3LSWXUXV�DUJHQWHXV
%DUULQJWRQLD�HGXOLV 3LVRQLD�JUDQGLV
%LVFKRILD�MDYDQLFD 3RPHWLD�SLQQDWD
%UXJXLHUD�J\PQRUUKL]D 3UHPQD�VHUUDWLIROLD
&DORSK\OOXP�LQRSK\OOXP 3ULWFKDUGLD�SDFLILFD
&DQDQJD�RGRUDWD 3VLGLXP�JXDMDYD
&DQDULXP�LQGLFXP 3WHURFDUSXV�LQGLFXV
&DQDULXP�VSS��KDUYH\L 5KL]RSKRUD�VSS�
&DVXDULQD�HTXLVHWLIROLD 6FDHYROD�WDFFDGD
&KU\VRSK\OOXP�FDLQLWR 6FKL]RVWDFK\XP�VSS�
&RFRV�QXFLIHUD 6HQQD�VLDPHD
&RUGLD�VXEFRUGDWD 6HVEDQLD�JUDQGLIORUD
'HORQL[�UHJLD 6SDWKRGHD�FDPSDQXODWD
'RGRQHD�YLVFRVD 6SRQGLDV�GXOFLV
'UDFRQWRPHORQ�YLWLHQVH 6ZLHWHQLD�PDFURSK\OOD�
(XFDO\SWXV�FLWULRGRUD� 6\]\JLXP�FXPLQL
(XFDO\SWXV�GHJOXSWD� 6\]\JLXP�MDPERV
(XFDO\SWXV�VDOLJQD 6\]\JLXP�PDODFFHQVH�
(XFDO\SWXV�WHUHWLFRUQLV 7HUPLQDOLD�FDWDSSD
)DJUDHD�EHUWHURDQD 7HUPLQDOLD�VDPRHQVLV�

OLWWRUDOLV
)LFXV�WLQFWRULD 7KHVSHVLD�SRSXOQHD
)OXHJJHD�IOH[XRVD 7RRQD�FLOLDWD�YDU��DXVWUDOLV
*OLULFLGLD�VHSLXP� 7RXUQHIRUWLD�DUJHQWHD
*ORFKLGLRQ�UDPLIORUXP�VSS� 9HLWFKLD�VSS�
*XHWWDUGD�VSHFLRVD 9LWH[�QHJXQGR�WULIROLD

1LWURJHQ�)L[LQJ
$FDFLD�DXULFXOLIRUPLV *OLULFLGLD�VHSLXP�
$FDFLD�NRD ,QJD�HGXOLV
$FDFLD�NRDLD ,QRFDUSXV�IDJLIHU
$FDFLD�PDQJLXP ,QWVLD�ELMXJD
$OEL]LD�OHEEHFN� /HXFDHQD�OHXFRFHSKDOD�
$OEL]LD�VDPDQ� 3DUDVHULDQWKHV�IDOFDWDULD
&DOOLDQGUD�FDORWK\UVXV 3LWKHFHOORELXP�GXOFH
&DVXDULQD�HTXLVHWLIROLD 3WHURFDUSXV�LQGLFXV
(U\WKULQD�VXEXPEUDQV� 6HVEDQLD�VHVEDQ
(U\WKULQD�YDULHJDWD
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:LQGEUHDN
$FDFLD�DXULFXOLIRUPLV *\URFDUSXV�DPHULFDQXV
$FDFLD�NRD +HUQDQGLD�Q\PSKDHLIROLD
$FDFLD�NRDLD +LELVFXV�WLOLDFHXV
$FDFLD�PDQJLXP ,QRFDUSXV�IDJLIHU
$GHQDQWKHUD�SDYRQLQD ,QWVLD�ELMXJD
$OEL]LD�OHEEHFN� .OHLQKRYLD�KRVSLWD
$OEL]LD�VDPDQ� /HXFDHQD�OHXFRFHSKDOD�
$OHXULWHV�PROXFFDQD /XPQLW]HUD�OLWWRUHD
$QDFDUGLXP�RFFLGHQWDOH 0DFDGDPLD�LQWHJULIROLD
$QQRQD�PXULFDWD 0DFDUDQJD�VSS�
$QQRQD�VTXDPRVD 0DQJLIHUD�LQGLFD
$UDXFDULD�FXQQLQJKDPLL 0RULQJD�ROHLIHUD
$UDXFDULD�KHWHURSK\OOD 0XVD�VSS�
$UWRFDUSXV�DOWLOLV� 3DQGDQXV�FXOWLYDUV
$UWRFDUSXV�KHWHURSK\OOXV� 3DUDVHULDQWKHV�IDOFDWDULD
$]DGDULFKWD�LQGLFD 3HPSKLV�DFLGXOD
%DPEXVD�YXOJDULV� 3LQXV�FDULEDHD�
%DUULQJWRQLD�DVLDWLFD 3LVRQLD�JUDQGLV
%LVFKRILD�MDYDQLFD 3LWKHFHOORELXP�GXOFH
%UXJXLHUD�J\PQRUUKL]D 3RO\VFLDV�VSS�
&DOOLDQGUD�FDORWK\UVXV 3RPHWLD�SLQQDWD
&DORSK\OOXP�LQRSK\OOXP 3VLGLXP�JXDMDYD
&DVXDULQD�HTXLVHWLIROLD 3WHURFDUSXV�LQGLFXV
&HLED�SHQWDQGUD 5KL]RSKRUD�VSS�
&KU\VRSK\OOXP�FDLQLWR 6FDHYROD�WDFFDGD
&RFRV�QXFLIHUD 6FKL]RVWDFK\XP�VSS�
&RUGLD�VXEFRUGDWD 6HQQD�VLDPHD
'HORQL[�UHJLD 6HVEDQLD�VHVEDQ
'RGRQHD�YLVFRVD 6SDWKRGHD�FDPSDQXODWD
(U\WKULQD�VXEXPEUDQV� 6ZLHWHQLD�PDFURSK\OOD�
(U\WKULQD�YDULHJDWD 6\]\JLXP�FXPLQL
)LFXV�EHQJDOHQVLV 6\]\JLXP�MDPERV
)LFXV�EHQMDPLQD 7DPDULQGXV�LQGLFD
*OLULFLGLD�VHSLXP� 7HUPLQDOLD�FDWDSSD
*ORFKLGLRQ�UDPLIORUXP�VSS� 7KHVSHVLD�SRSXOQHD
*XHWWDUGD�VSHFLRVD 7RXUQHIRUWLD�DUJHQWHD

3URWHFWLRQ�IURP�VDOW�VSUD\
$OEL]LD�OHEEHFN� ,QWVLD�ELMXJD
$UDXFDULD�KHWHURSK\OOD /XPQLW]HUD�OLWWRUHD
%DUULQJWRQLD�DVLDWLFD 0DFDUDQJD�VSS�
&DORSK\OOXP�LQRSK\OOXP 0RULQGD�FLWULIROLD�
&DVXDULQD�HTXLVHWLIROLD 1HLVRVSHUPD�RSSRVLWLIROLXP
&RFRV�QXFLIHUD 3DQGDQXV�FXOWLYDUV
&RUGLD�VXEFRUGDWD 3DQGDQXV�WHFWRULXV
'HORQL[�UHJLD 3HPSKLV�DFLGXOD
(U\WKULQD�YDULHJDWD 3LVRQLD�JUDQGLV
)LFXV�EHQJDOHQVLV 3RO\VFLDV�VSS�
)LFXV�EHQMDPLQD 3UHPQD�VHUUDWLIROLD
)LFXV�WLQFWRULD 5KL]RSKRUD�VSS�
*OLULFLGLD�VHSLXP� 6FDHYROD�WDFFDGD
*ORFKLGLRQ�UDPLIORUXP�VSS� 7HUPLQDOLD�FDWDSSD
*XHWWDUGD�VSHFLRVD 7HUPLQDOLD�VDPRHQVLV�

OLWWRUDOLV
*\URFDUSXV�DPHULFDQXV 7KHVSHVLD�SRSXOQHD
+HUQDQGLD�Q\PSKDHLIROLD 7RXUQHIRUWLD�DUJHQWHD
+LELVFXV�WLOLDFHXV 9LWH[�QHJXQGR�WULIROLD
/HXFDHQD�OHXFRFHSKDOD�
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7KDPDQ�(OHYLWFK�:LONLQVRQ 0XOWLSXUSRVH�7UHHV�IRU�$JURIRUHVWU\�LQ�WKH�3DFLILF�,VODQGV

5HVRXUFHV�DQG�5HFRPPHQGHG�5HDGLQJ
/RFDO�$VVLVWDQFH

7KHUH�LV�QR�VXEVWLWXWH�IRU�GLUHFW��ORFDOO\�DSSURSULDWH�H[SHULHQFH��/DQGRZQHUV�DUH�
HQFRXUDJHG�WR�FRQWDFW�WKH�ORFDO�RIILFHV�RI�WKH�1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�
6HUYLFH�DQG�RU�&RRSHUDWLYH�([WHQVLRQ�6HUYLFH�IRU�SHUVRQDO�DVVLVWDQFH�
7KH�1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH��15&6��IRUPHUO\�WKH�
6RLO�&RQVHUYDWLRQ�6HUYLFH��SURYLGHV�DVVLVWDQFH�ZLWK�FRQVHUYDWLRQ�SUDFWLFHV�
VXFK�DV�ZLQGEUHDNV�DQG�FRQWRXU�SODQWLQJV��7KH\�DOVR�KDYH�D�)RUHVW�,QFHQWLYH�3UR�
JUDP��WR�LQFUHDVH�WKH�VXSSO\�RI�WLPEHU�SURGXFWV�IURP�QRQLQGXVWULDO�SULYDWH�IRUHVW�
ODQGV��7KH\�KDYH�RIILFHV�WKURXJKRXW�WKH�$PHULFDQ�DIILOLDWHG�3DFLILF��7R�ILQG�WKH�
RQH�QHDUHVW�\RX��FRQWDFW�
15&6�6WDWH�2IILFH
3�2��%R[��������+RQROXOX��+,������������
7HO����������������)D[���������������RU����������
:HE�VLWH��KWWS���ZZZ�KL�QUFV�XVGD�JRY

7KH�&RRSHUDWLYH�([WHQVLRQ�6HUYLFH��&(6��RI�WKH�8QLYHUVLW\�RI�+DZDLL�
FDQ�DVVLVW�ODQGRZQHUV�ZLWK�IXUWKHU�LQIRUPDWLRQ��7KHUH�DUH�&(6�RIILFHV�WKURXJKRXW�
WKH�6WDWH�RI�+DZDLL��WR�ORFDO�RQH�QHDU�\RX�FRQWDFW�
&RRSHUDWLYH�([WHQVLRQ�6HUYLFH�0DLQ�2IILFH
�����0DLOH�:D\��*LOPRUH�+DOO������+RQROXOX��+,�������
7HO����������������)D[��������������
(�PDLO��H[WHQVLRQ#FWDKU�KDZDLL�HGX
:HE�VLWH��KWWS���ZZZ��FWDKU�KDZDLL�HGX

7KH�6WDWH�RI�+DZDLL�'HSDUWPHQW�RI�/DQG�DQG�1DWXUDO�5HVRXUFHV�
'LYLVLRQ�RI�)RUHVWU\�DQG�:LOGOLIH�SURYLGHV�LQIRUPDWLRQ��HGXFDWLRQ��DQG�VXS�
SRUW�IRU�IRUHVWU\��6RPH�FRVW�VKDULQJ�DQG�RWKHU�SDUWQHUVKLSV�ZLWK�SULYDWH�ODQGRZQ�
HUV�DUH�DYDLODEOH��&RQWDFW�
'LYLVLRQ�RI�)RUHVWU\�DQG�:LOGOLIH
�����3XQFKERZO�6W��5RRP������+RQROXOX��+,�����������
7HO����������������)D[���������������
:HE�VLWH��KWWS���ZZZ�KDZDLL�JRY�GOQU�GRIDZ�

5HVRXUFHV�IRU�)XUWKHU�5HDGLQJ
%RRNV�RQ�0XOWLSXUSRVH�6SHFLHV�
$EERWW��,�$��������/DCDX�+DZDLCL��7UDGLWLRQDO�+DZDLLDQ�8VHV�RI�3ODQWV��%LVKRS�
0XVHXP�3UHVV��+RQROXOX�

$'$3�3URMHFW��������3DFLILF�,VODQGV�)DUP�0DQXDO��$'$3�3URMHFW��7URSLFDO�
(QHUJ\�+RXVH��8QLYHUVLW\�RI�+DZDLL��+RQROXOX��+DZDLL�������

&ODUNH��:�&���DQG�5�5��7KDPDQ��������$JURIRUHVWU\�LQ�WKH�3DFLILF�,VODQGV��
6\VWHPV�IRU�6XVWDLQDELOLW\��8QLWHG�1DWLRQV�8QLYHUVLW\�3UHVV��7RN\R�

)DFFLROD��6��������&RUQXFRSLD�,,��$�6RXUFH�%RRN�RI�(GLEOH�3ODQWV��.DPSRQJ�
3XEOLFDWLRQV��9LVWD��&DOLIRUQLD�

+DQG\��(�6�&���(�*��+DQG\��ZLWK�0�.��3XNXL��������1DWLYH�3ODQWHUV�RI�2OG�
+DZDLµL��7KHLU�/LIH��/RUH��DQG�(QYLURQPHQW��%HUQLFH�3��%LVKRS�0XVHXP��
+RQROXOX��+DZDLL�

.UDXVV��%�+��������3ODQWV�LQ�+DZDLLDQ�&XOWXUH��8QLYHUVLW\�RI�+DZDLL�3UHVV��
+RQROXOX��

/HPPHQV��5�+�0�-���,��6RHULDQHJDUD��DQG�:�&��:RQJ��HGV��������3ODQW�
5HVRXUFHV�RI�6RXWKHDVW�$VLD�1R��������7LPEHU�7UHHV��0LQRU�&RPPHUFLDO�
7LPEHUV��3526($��%RJRU��,QGRQHVLD�
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0DUWLQ��)�:���5�0��5XEHUWp��DQG�/�6��0HLW]QHU��������(GLEOH�/HDYHV�RI�WKH�
7URSLFV��(GXFDWLRQDO�&RQFHUQV�IRU�+XQJHU�2UJDQL]DWLRQ��,QF���1RUWK�)RUW�
0\HUV��)ORULGD��

0RUWRQ��-�)��������)UXLWV�RI�:DUP�&OLPDWHV��-XOLD�0RUWRQ��0HGLD��,QFRUSRUDWHG��
*UHHQVERUR��1RUWK�&DUROLQD��

1DWLRQDO�$FDGHP\�RI�6FLHQFHV��������7URSLFDO�/HJXPHV��5HVRXUFHV�IRU�WKH�
)XWXUH��1DWLRQDO�$FDGHP\�3UHVV��:DVKLQJWRQ��'&

1DWLRQDO�$FDGHP\�RI�6FLHQFHV��������6DOLQH�$JULFXOWXUH²6DOW�7ROHUDQW�3ODQWV�
IRU�'HYHORSLQJ�&RXQWULHV��1DWLRQDO�$FDGHP\�3UHVV��:DVKLQJWRQ��'&�

1HDO��0�&��������,Q�*DUGHQV�RI�+DZDLL��%HUQLFH�3��%LVKRS�0XVHXP��+RQROXOX��
+DZDLL��

6PLWK��$�&�������������)ORUD�9LWLHQVLV�1RYD��$�1HZ�)ORUD�RI�)LML��6SHUPDWR�
SK\WHV�2QO\���9RO������3DFLILF�7URSLFDO�%RWDQLFDO�*DUGHQ��/DZDL��.DXDL��
+DZDLL��

6RHULDQHJDUD��,���DQG�5�+�0�-��/HPPHQV��(GV��������3ODQW�5HVRXUFHV�RI�
6RXWKHDVW�$VLD�1R��������7LPEHU�7UHHV��0DMRU�&RPPHUFLDO�7LPEHUV��
3526($��%RJRU��,QGRQHVLD�

7KDPDQ��5�5���DQG�:�$��:KLVWOHU��������$�5HYLHZ�RI�8VHV�DQG�6WDWXV�RI�7UHHV�
DQG�)RUHVWV�LQ�/DQG�8VH�6\VWHPV�LQ�6DPRD��7RQJD��.LULEDWL�DQG�7XYDOX�ZLWK�
5HFRPPHQGDWLRQV�IRU�)XWXUH�$FWLRQ��6RXWK�3DFLILF�)RUHVWU\�'HYHORSPHQW�
3URJUDPPH��6XYD��)LML��

9HUKHLM��(�:�0���DQG�5�(��&RURQHO��(GV��������3ODQW�5HVRXUFHV�RI�6RXWKHDVW�
$VLD�1R�����(GLEOH�)UXLWV�DQG�1XWV��3526($��%RJRU��,QGRQHVLD��

7KDPDQ��5�5���DQG�:�$��:KLVWOHU��������$�5HYLHZ�RI�8VHV�DQG�6WDWXV�RI�7UHHV�
DQG�)RUHVWV�LQ�/DQG�8VH�6\VWHPV�LQ�6DPRD��7RQJD��.LULEDWL�DQG�7XYDOX�ZLWK�
5HFRPPHQGDWLRQV�IRU�)XWXUH�$FWLRQ��6RXWK�3DFLILF�)RUHVWU\�'HYHORSPHQW�
3URJUDPPH��6XYD��)LML��

:KLVWOHU��:��$��������7KH�(WKQRERWDQ\�RI�7RQJD��7KH�3ODQWV��7KHLU�7RQJDQ�
1DPHV��DQG�7KHLU�8VHV��%LVKRS�0XVHXP�3UHVV��+RQROXOX�

9HUKHLM��(�:�0���DQG�5�(��&RURQHO��(GV��������3ODQW�5HVRXUFHV�RI�6RXWKHDVW�
$VLD�1R�����(GLEOH�)UXLWV�DQG�1XWV��3526($��%RJRU��,QGRQHVLD��

%RRNV�RQ�$JURIRUHVWU\��6\VWHPV�'HVLJQ��DQG�7UHH�6HOHFWLRQ
&ODUNH��:�&���DQG�5�5��7KDPDQ��������$JURIRUHVWU\�LQ�WKH�3DFLILF�,VODQGV��
6\VWHPV�IRU�6XVWDLQDELOLW\��8QLWHG�1DWLRQV�8QLYHUVLW\�3UHVV��7RN\R�

,QWHUQDWLRQDO�,QVWLWXWH�RI�5XUDO�5HFRQVWUXFWLRQ��������$JURIRUHVWU\�7HFKQRORJ\�
,QIRUPDWLRQ�.LW��,,55��5RRP�����������5LYHUVLGH�'U���1HZ�<RUN��1<�������

/DQGDXHU��.���DQG�0��%UD]LO��(GV��������7URSLFDO�+RPH�*DUGHQV��8QLWHG�1DWLRQV�
8QLYHUVLW\�3UHVV��7RN\R��

0ROOLVRQ��%��������3HUPDFXOWXUH��$�3UDFWLFDO�*XLGH�IRU�D�6XVWDLQDEOH�)XWXUH��
,VODQG�3UHVV��:DVKLQJWRQ��'&�

0ROOLVRQ��%���DQG�5�0��6OD\��������,QWURGXFWLRQ�WR�3HUPDFXOWXUH��7DJDUL�3XEOLFD�
WLRQV��7\DOJXP��$XVWUDOLD�

1DLU��3�.�5��������$Q�,QWURGXFWLRQ�WR�$JURIRUHVWU\��.OXZHU�$FDGHPLF�
3XEOLVKHUV��'RUGUHFKW��7KH�1HWKHUODQGV��

5HLG��5���DQG�*��:LOVRQ��������$JURIRUHVWU\�LQ�$XVWUDOLD�DQG�1HZ�=HDODQG��
*RGGDUG�	�'REVRQ��9LFWRULD��$XVWUDOLD�

5RFKHOHDX��'���)��:HEHU��DQG�$��)LHOG�-XPD��������$JURIRUHVWU\�LQ�'U\ODQG�
$IULFD��,QWHUQDWLRQDO�&RXQFLO�IRU�5HVHDUFK�LQ�$JURIRUHVWU\��1DLUREL��.HQ\D��

:RRG��3�-���DQG�-��%XUOH\��������$�7UHH�IRU�$OO�5HDVRQV��7KH�,QWURGXFWLRQ�DQG�
(YDOXDWLRQ�RI�0XOWLSXUSRVH�7UHHV�IRU�$JURIRUHVWU\��,QWHUQDWLRQDO�&RXQFLO�IRU�
5HVHDUFK�LQ�$JURIRUHVWU\��1DLUREL��.HQ\D�

<RXQJ��$��������$JURIRUHVWU\�IRU�6RLO�0DQDJHPHQW²�QG�(GLWLRQ��&$%�,QWHUQD�
WLRQDO��1HZ�<RUN��1HZ�<RUN�



��

7KDPDQ�(OHYLWFK�:LONLQVRQ 0XOWLSXUSRVH�7UHHV�IRU�$JURIRUHVWU\�LQ�WKH�3DFLILF�,VODQGV

2UJDQL]DWLRQV
(GXFDWLRQDO�&RQFHUQV�IRU�+XQJHU�2UJDQL]DWLRQ��(&+2��KDV�PDQ\�
RQOLQH�SXEOLFDWLRQV�UHODWHG�WR�DJURIRUHVWU\��LQFOXGLQJ�DQ�H[WHQVLYH�RIIHULQJ�RI�
KDUG�WR�ILQG�SXEOLFDWLRQV�LQ�LWV�RQOLQH�ERRNVWRUH��$GGUHVV��(&+2��������'XU�
UDQFH�5G���1��)W��0\HUV��)/��������86$��7HO����������������)D[����������
������(�PDLO��HFKR#HFKRQHW�RUJ��:HE�VLWH��KWWS���ZZZ�HFKRQHW�RUJ�
)DUP��&RPPXQLW\��DQG�7UHH�1HWZRUN��)$&7�1HW��LV�GHGLFDWHG�WR�VWLPX�
ODWLQJ�WKH�XVH�RI�PXOWLSXUSRVH�WUHHV��)$&7�1HW�RIIHUV�PDQ\�SXEOLFDWLRQV�DW�D�UHD�
VRQDEOH�FRVW��LQFOXGLQJ�FRPSUHKHQVLYH�IDFW�VKHHWV�RQ�PDQ\�LPSRUWDQW�
DJURIRUHVWU\�WUHH�VSHFLHV��$GGUHVV��)$&7�1HW��:LQURFN�,QWHUQDWLRQDO�����:LQ�
URFN�'ULYH��0RUULOWRQ��$UNDQVDV�������������86$��7HO����������������)D[��
��������������(�PDLO��IRUHVWU\#ZLQURFN�RUJ��:HE�VLWH��
KWWS���ZZZ�ZLQURFN�RUJ�IRUHVWU\�IDFWQHW�KWP
7KH�)RUHVW�*DUGHQ�,QLWLDWLYH�3URJUDP�VXSSRUWHG�E\�&RXQWHUSDUW�,QWHUQD�
WLRQDO�LV�GHYHORSLQJ�D�PRGHO�VLOYLFXOWXUDO�V\VWHP�WKDW�IRVWHUV�WKH�UHVWRUDWLRQ�RI�
GHJUDGHG�ODQG�WKURXJK�WKH�GHYHORSPHQW�RI�IDPLO\�RZQHG�IRUHVW�UXUDO�JDUGHQV�
DURXQG�WKH�ZRUOG��$GGUHVV��&RXQWHUSDUW�,QWHUQDWLRQDO��,QF����������WK�6WUHHW�1:��
6XLWH�������:DVKLQJWRQ��'&��������86$��7HO����������������)D[����������
������(�PDLO��LQIR#FRXQWHUSDUW�RUJ��:HE�VLWHV��KWWS���ZZZ�IRUHVWJDUGHQ�RUJ���
KWWS���ZZZ�FRXQWHUSDUW�RUJ�
7KH�)RUHVWU\�3URJUDPPH�RI�WKH�)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ�RI�WKH�
8QLWHG�1DWLRQV��)$2��DGGUHVVHV�KRZ�WR�XVH�WUHHV��IRUHVWV��DQG�UHODWHG�UHVRXUFHV�
WR�LPSURYH�SHRSOH
V�HFRQRPLF��HQYLURQPHQWDO��VRFLDO��DQG�FXOWXUDO�FRQGLWLRQV�
ZKLOH�HQVXULQJ�WKDW�UHVRXUFHV�PHHW�WKH�QHHGV�RI�IXWXUH�JHQHUDWLRQV��0DQ\�XVHIXO�
SXEOLFDWLRQV�DUH�DYDLODEOH�RQOLQH��$GGUHVV��3XEOLFDWLRQV�DQG�,QIRUPDWLRQ�&RRUGL�
QDWRU��)RUHVWU\�'HSDUWPHQW��)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ�RI�WKH�8QLWHG�
1DWLRQV��9LDOH�GHOOH�7HUPH�GL�&DUDFDOOD��������5RPH��,WDO\��7HO���������
����������)D[�������������������(�PDLO��)RUHVWU\�ZZZ#IDR�RUJ��:HE�VLWH��
KWWS���ZZZ�IDR�RUJ�IR�
,QWHUQDWLRQDO�&HQWHU�IRU�5HVHDUFK�LQ�$JURIRUHVWU\��,&5$)��KDV�H[WHQ�
VLYH�ZRUOGZLGH�SURJUDPV�LQ�DJURIRUHVWU\�UHVHDUFK�DQG�WUDLQLQJ��$GGUHVV��,&5$)��
3�2��%R[��������1DLUREL��.HQ\D��7HO����������������RU������������������)D[��
��������������RU������������������(�PDLO��,&5$)#FJLDU�RUJ��:HE�VLWH��
KWWS���ZZZ�FJLDU�RUJ�LFUDI�
7KH�,QWHUQDWLRQDO�,QVWLWXWH�RI�5XUDO�5HFRQVWUXFWLRQ��,,55��FRQGXFWV�
ZRUNVKRSV�DQG�SXEOLVKHV�SRSXODU�SUDFWLFDO�ZRUNV�HPSKDVL]LQJ�SDUWLFLSDWRU\�
DSSURDFKHV�WR�GHYHORSPHQW�DQG�DJURIRUHVWU\��$GGUHVV��<HQ�&HQWHU�DQG�+HDGTXDU�
WHUV��6LODQJ��&DYLWH��3KLOLSSLQHV�������7HO�������������������)D[����������
���������(�PDLO��LLUU#FDY�SZRUOG�QHW�SK��:HE�VLWH��
KWWS���ZZZ�FDY�SZRUOG�QHW�SK�aLLUU�
7KH�1DWLRQDO�$JURIRUHVWU\�&HQWHU��1$&��RI�WKH�86�'HSDUWPHQW�RI�$JUL�
FXOWXUH�VXSSRUWV�SUDFWLFHV�ZKLFK�LQWHJUDWH�WUHHV�DQG�DJULFXOWXUH�DQG�SXEOLVKHV�
PDQ\�SUDFWLFDO�DJURIRUHVWU\�PDWHULDOV�LQFOXGLQJ�,QVLGH�$JURIRUHVWU\��D�QHZVOHWWHU�
IRU�QDWXUDO�UHVRXUFH�SURIHVVLRQDOV�ZLWK�D�WHPSHUDWH�IRFXV��$GGUHVV��86'$�)RUHVW�
6HUYLFH�1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH��(DVW�&DPSXV±81/��/LQFROQ��
1HEUDVND�������������86$��7HO����������������)D[����������������:HE�VLWH��
KWWS���ZZZ�XQO�HGX�QDF�
3DFLILF�,VODQGV�)RUHVWV�	�7UHHV�6XSSRUW�3URJUDPPH��3,)	763��
ZRUNV�WR�VWUHQJWKHQ�QDWLRQDO�FDSDELOLWLHV�LQ�3DFLILF�,VODQG�FRXQWULHV�WR�PDQDJH��
FRQVHUYH��XVH��DQG�GHYHORS�WKHLU�IRUHVW�DQG�WUHH�UHVRXUFHV�VXVWDLQDEO\��$GGUHVV��



��

$JURIRUHVWU\�*XLGHV�IRU�3DFLILF�,VODQGV ZZZ�DJURIRUHVWU\�QHW

63&�81'3�$XV$,'�)$2�63&��3ULYDWH�0DLO�%DJ��6XYD��)LML��
:HE�VLWH��KWWS���ZZZ�VSF�RUJ�QF�(Q�IRUHVWU\�KWP
7KH�3HRSOH�DQG�3ODQWV�,QLWLDWLYH�FDUULHV�RXW�DSSOLHG�UHVHDUFK�SURMHFWV��FRP�
PXQLW\�ZRUNVKRSV��H[FKDQJHV��DQG�WUDLQLQJ�FRXUVHV�ZLWK�\RXQJ�HWKQRERWDQLVWV�
IURP�GHYHORSLQJ�FRXQWULHV�DQG�GLVVHPLQDWHV�UHVXOWV�DQG�LQIRUPDWLRQ�WKURXJK�WKHLU�
3HRSOH�DQG�3ODQWV�2QOLQH�3URJUDP��
:HE�VLWH��KWWS���ZZZ�UEJNHZ�RUJ�XN�SHRSOHSODQWV�LQGH[�KWPO
3HUPDQHQW�$JULFXOWXUH�5HVRXUFHV��3$5��FDUULHV�RXW�DJURIRUHVWU\�HGXFD�
WLRQ�DQG�UHVHDUFK�LQ�WKH�3DFLILF��SURYLGHV�ZRUNVKRSV��DQG�SXEOLVKHV�$JURIRUHVWU\�
*XLGHV�IRU�3DFLILF�,VODQGV�DQG�7KH�2YHUVWRU\��D�IUHH�H�PDLO�MRXUQDO��$GGUHVV��3HU�
PDQHQW�$JULFXOWXUH�5HVRXUFHV��3�2��%R[������+ROXDORD��+,��������86$��7HO��
��������������)D[����������������(�PDLO��SDU#DJURIRUHVWU\�QHW��:HE�VLWH��
KWWS���ZZZ�DJURIRUHVWU\�QHW

3HULRGLFDOV
$JURIRUHVWU\�7RGD\�FDUULHV�SUDFWLWLRQHU�RULHQWHG�UHSRUWV�IURP�DURXQG�WKH�
ZRUOG�RQ�WUHHV�DQG�FURSV�RQ�IDUPV��DQG�RQ�WKH�SHRSOH�ZKR�SODQW�WKHP��3XEOLVKHG�
E\�,QWHUQDWLRQDO�&HQWUH�IRU�5HVHDUFK�LQ�$JURIRUHVWU\��,&5$)���$GGUHVV��$JUR�
IRUHVWU\�7RGD\��3�2��%R[��������1DLUREL��.HQ\D��)D[�����������������(�PDLO��
DIWRGD\#FJLDU�RUJ
$3$1HZV��WKH�QHZVOHWWHU�RI�WKH�$VLD�3DFLILF�$JURIRUHVWU\�1HWZRUN��$3$1���LV�
GHGLFDWHG�WR�WKH�H[FKDQJH�RI�LQIRUPDWLRQ�RQ�DJURIRUHVWU\�UHVHDUFK��GHYHORSPHQW��
DQG�WUDLQLQJ�LQ�WKH�$VLD�3DFLILF�UHJLRQ��$GGUHVV��$3$1HZV��)$2�5HJLRQDO�
2IILFH�IRU�$VLD�DQG�WKH�3DFLILF�����3KUD�$WLW�5RDG��%DQJNRN��������7KDLODQG��
)D[������������������(�PDLO��IDR�UDS#IDR�RUJ
,/(,$�1HZVOHWWHU�FRYHUV�WHFKQLFDO�DQG�VRFLDO�RSWLRQV�IRU�HFRORJLFDO�DQG�VXV�
WDLQDEOH�DJULFXOWXUH��DQG�KDV�IUHTXHQW�DUWLFOHV�RQ�WUHH�EDVHG�V\VWHPV��$GGUHVV��
/(,6$��3�2��%R[����������$%�/HXVGHQ��7KH�1HWKHUODQGV��7HO����������������
����)D[��������������������(�PDLO��LOLHD#LOLHD�QO
7KH�,QGLJHQRXV�.QRZOHGJH�	�'HYHORSPHQW�0RQLWRU�IRFXVHV�RQ�WKH�UROH�
WKDW�LQGLJHQRXV�NQRZOHGJH�FDQ�SOD\�LQ�SDUWLFLSDWRU\�DSSURDFKHV�WR�VXVWDLQDEOH�
GHYHORSPHQW��:HE�VLWH��KWWS���ZZZ�QXIILF�QO�FLUDQ�LNGP�
1RQ�ZRRG�1HZV�LV�DQ�LQIRUPDWLRQ�ULFK�QHZVOHWWHU�SURGXFHG�E\�)$2
V�:RRG�
DQG�1RQ�ZRRG�3URGXFWV�8WLOL]DWLRQ�%UDQFK��SURYLGLQJ�UHDGHUV�ZLWK�FXUUHQW�
LQIRUPDWLRQ�RQ�QRQWLPEHU�IRUHVW�SURGXFWV�DQG�WKHLU�FRQWULEXWLRQ�WR�WKH�
VXVWDLQDEOH�GHYHORSPHQW�RI�WKH�ZRUOG
V�IRUHVW�UHVRXUFHV��$GGUHVV��1RQ�:RRG�
1HZV��)RUHVW�3URGXFWV�'LYLVLRQ��)RUHVWU\�'HSDUWPHQW��)$2��9LDOH�GHOOH�7HUPH�
GL�&DUDFDOOD��������5RPH��,WDO\��7HO��������������������)D[�������������
�������:HE�VLWH��KWWS���ZZZ�IDR�RUJ�IRUHVWU\�)23�)23:�1:)3�QHZVOH�H�VWP
7KH�2YHUVWRU\��SURGXFHG�E\�3HUPDQHQW�$JULFXOWXUH�5HVRXUFHV��3$5���LV�D�IUHH�
H�PDLO�MRXUQDO�FRYHULQJ�FRQFHSWV�FHQWUDO�WR�DJURIRUHVWU\�SUDFWLFHV�LQ�WKH�WURSLFV�
LQFOXGLQJ�XS�WR�GDWH�UHIHUHQFHV�DQG�ZHE�OLQNV��$GGUHVV��7KH�2YHUVWRU\��3�2��%R[�
�����+ROXDORD��+,��������86$��7HO����������������)D[����������������(�PDLO��
RYHUVWRU\#DJURIRUHVWHU�FRP��:HE�VLWH��KWWS���ZZZ�RYHUVWRU\�FRP



��

7KDPDQ�(OHYLWFK�:LONLQVRQ 0XOWLSXUSRVH�7UHHV�IRU�$JURIRUHVWU\�LQ�WKH�3DFLILF�,VODQGV

$FNQRZOHGJPHQWV
6SHFLDO�WKDQNV�DUH�GXH�WR�WKH�H[SHULHQFHG�UHVRXUFH�SURIHVVLRQDOV�ZKR�SURYLGHG�
YDOXDEOH�UHYLHZ�DQG�IHHGEDFN�IRU�WKLV�SXEOLFDWLRQ�LQFOXGLQJ��,DQ�$UPLWDJH��)RU�
HVWU\�FRQVXOWDQW��:HOOLQJWRQ��1HZ�=HDODQG��3HWHU�9DQ�'\NH��0DQDJHU��$P\�%�+��
*UHHQZHOO�(WKQRERWDQLFDO�*DUGHQ��%LVKRS�0XVHXP��.HDODNHNXD��+DZDLL��2GR�
3ULPDYHVL��$JURQRPLVW��%UD]LOLDQ�$JULFXOWXUDO�5HVHDUFK�&RUSRUDWLRQ²
(0%5$3$��%UD]LO��%LOO�5D\QRU��)LHOG�2IILFH�'LUHFWRU��7KH�1DWXUH�&RQVHUYDQF\��
3RKQSHL��)HGHUDWHG�6WDWHV�RI�0LFURQHVLD��6WHYH�6NLSSHU��'LVWULFW�&RQVHUYDWLRQLVW��
86'$�15&6��.HDODNHNXD��+DZDLL��2UOR�&ROLQ�6WHHOH��$PHULFDQ�6DPRD�&RP�
PXQLW\�&ROOHJH�&RRSHUDWLYH�([WHQVLRQ�6HUYLFH�$+15�)RUHVWU\��3DJR�3DJR��
$PHULFDQ�6DPRD��DQG�$UW�:KLVWOHU��%RWDQLVW��,VOH�%RWDQLFD��+RQROXOX��+DZDLL�
7KH�DXWKRUV�DFFHSW�IXOO�UHVSRQVLELOLW\�IRU�DQ\�HUURUV�RU�RPLVVLRQV�
%RWDQLFDO�LOOXVWUDWLRQV�DUH�GUDZQ�DIWHU�WKH�RULJLQDOV�IRXQG�LQ�WKH�86'$�)RUHVW�

6HUYLFH�SXEOLFDWLRQ��&RPPRQ�)RUHVW�7UHHV�RI�+DZDLL��/LWWOH�DQG�6NROPDQ�������
$ERXW�WKH�$XWKRUV

'U��5DQGROI�5��7KDPDQ�LV�3URIHVVRU�RI�3DFLILF�,VODQG�%LRJHRJUDSK\�DW�WKH�
8QLYHUVLW\�RI�WKH�6RXWK�3DFLILF��6XYD��)LML��+H�DOVR�VHUYHV�DV�FKDLUPDQ�RI�WKH�)LML�
1DWLRQDO�)RRG�DQG�1XWULWLRQ�&RPPLWWHH��7KDPDQ�LV�WKH�DXWKRU�RI�VHYHUDO�
LPSRUWDQW�ERRNV�LQFOXGLQJ��$JUR±)RUHVWU\�LQ�WKH�3DFLILF�,VODQGV��6\VWHPV�IRU�
6XVWDLQDELOLW\�
&UDLJ�5��(OHYLWFK�LV�DQ�DJURIRUHVWU\�VSHFLDOLVW�ZLWK�PRUH�WKDQ�WHQ�\HDUV�RI�
SXEOLF�DQG�SULYDWH�VHFWRU�H[SHULHQFH�LQ�WURSLFDO�DJURIRUHVW�DQG�IRUHVW�
PDQDJHPHQW��+H�KDV�D�0�6��GHJUHH�LQ�(OHFWULFDO�(QJLQHHULQJ��'\QDPLFDO�
6\VWHPV��IURP�&RUQHOO�8QLYHUVLW\�
.LP�0��:LONLQVRQ�LV�WKH�(GXFDWLRQ�'LUHFWRU�IRU�3HUPDQHQW�$JULFXOWXUH�
5HVRXUFHV�DQG�HGLWRU�RI�7KH�2YHUVWRU\��DQ�LQWHUQDWLRQDO�WURSLFDO�DJURIRUHVWU\�
MRXUQDO��6KH�KDV�%�$��GHJUHHV�LQ�$QWKURSRORJ\�DQG�(FRORJ\�IURP�(PRU\�
8QLYHUVLW\�
&KULVWL�$��6REHO��LV�D�IUHHODQFH�VFLHQWLILF�LOOXVWUDWRU�DQG�DUWLVW�ZKR�KDV�EHHQ�
SXEOLVKHG�E\�WKH�5R\DO�%RWDQLF�*DUGHQV��.HZ��DQG�(GXFDWLRQDO�&RQFHUQV�IRU�
+XQJHU�2UJDQL]DWLRQ��(&+2���6KH�KROGV�D�JUDGXDWH�GHJUHH�LQ�6FLHQWLILF�,OOXVWUD�
WLRQ�IURP�8QLYHUVLW\�RI�&DOLIRUQLD��6DQWD�&UX]�

5HIHUHQFHV
&ODUNH��:�&��������3HRSOH�DQG�SODFH��$Q�HFRORJ\�RI�D�1HZ�*XLQHDQ�FRPPXQLW\��
8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV��%HUNHOH\��/RV�$QJHOHV�DQG�/RQGRQ��3�����±
����

&ODUNH��:�&��������7KH�VWUXFWXUH�RI�SHUPDQHQFH��7KH�UHOHYDQFH�RI�VHOI�VXEVLV�
WHQFH�FRPPXQLWLHV�IRU�ZRUOG�HFRV\VWHP�PDQDJHPHQW��,Q��7��%D\OLVV�6PLWK�DQG�
5��)HDFKHP��(GV��6XEVLVWHQFH�DQG�6XUYLYDO��5XUDO�(FRORJ\�LQ�WKH�3DFLILF��
$FDGHPLF�3UHVV��1HZ�<RUN��1HZ�<RUN�

&ODUNH��:�&���DQG�5�5��7KDPDQ��������$JURIRUHVWU\�LQ�WKH�3DFLILF�,VODQGV��
6\VWHPV�IRU�VXVWDLQDELOLW\��8QLWHG�1DWLRQV�8QLYHUVLW\�3UHVV��7RN\R�

&ODUNH��:�&���DQG�5�5��7KDPDQ��������,QFUHPHQWDO�DJURIRUHVWU\��(QULFKLQJ�
3DFLILF�ODQGVFDSHV��&RQWHPSRUDU\�3DFLILF�����������±����
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