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�
6XPPDU\�
�
3URMHFW�DQG�&OLHQW�
+RUL]RQV�5HJLRQDO�&RXQFLO��DFWLQJ�RQ�EHKDOI�RI�D�FRQVRUWLXP�RI����5HJLRQDO�DQG�8QLWDU\�
$XWKRULWLHV��58$V���DVNHG�/DQGFDUH�5HVHDUFK��WKURXJK�(QYLUROLQN�IXQGLQJ�+=/&����WR�GHVLJQ�DQG�
DQDO\VH�D�VXUYH\�RI�58$�DQLPDO�SHVW�PDQDJHPHQW�DFWLYLW\�DQG�LWV�DVVRFLDWHG�RSHUDWLRQDO�DQG�
RXWFRPH�PRQLWRULQJ��7KH�0LQLVWU\�RI�$JULFXOWXUH�DQG�)RUHVWU\�%LRVHFXULW\�1HZ�=HDODQG�
�0$)%1=��VXEVHTXHQWO\�IXQGHG�H[SDQVLRQ�RI�WKH�VXUYH\�WR�LQFOXGH�ZHHGV��DQG�WKH�VXUYH\�ZDV�
FRQGXFWHG�E\�/DQGFDUH�5HVHDUFK�ZLWK�MRLQW�IXQGLQJ�IURP�WKH�58$V�DQG�0$)%1=��
�
2EMHFWLYHV�
•� 7R�GHVLJQ��FRQGXFW��DQDO\VH��DQG�UHSRUW�RQ�D�VXUYH\�RI�DQLPDO�SHVW�DQG�ZHHG�FRQWURO�DQG�

DVVRFLDWHG�PRQLWRULQJ�XQGHUWDNHQ�E\����WHUULWRULDO�DXWKRULWLHV�GXULQJ�WKH�SHULRG���-XO\������±����
-XQH������

•� 7R�LGHQWLI\�LVVXHV�ZLWK�FXUUHQW�SUDFWLFH��DQG�SURYLGH�DGYLFH�RQ�LPSURYHPHQWV�
•� 7R�SUHVHQW�ILQGLQJV�WR�FRXQFLO�ELRVHFXULW\�PDQDJHUV�JURXS�DQG�0$)%1=�SHVW�PDQDJHPHQW�

JURXS�
�
0HWKRGV�
•� $�OLVW�RI�VXUYH\�TXHVWLRQV�ZDV�FRPSLOHG�IRU�XVH�DW�LQWHUYLHZV�ZLWK�FRXQFLO�VWDII��+RUL]RQV�

5HJLRQDO�&RXQFLO�DFWHG�DV�D�WHVW�FDVH�IRU�WKH�LQWHUYLHZ�SURFHVV��%DVHG�RQ�WKDW�LQWHUYLHZ�WKH�
TXHVWLRQQDLUH�ZDV�IXUWKHU�UHILQHG�EHIRUH�WKH�UHPDLQLQJ�SDUWLFLSDWLQJ�58$V�ZHUH�LQWHUYLHZHG��

•� 6XUYH\V�ZHUH�FRQGXFWHG�LQ�$XJXVW�������PRVWO\�E\�IDFH�WR�IDFH�LQWHUYLHZV�WR�HQVXUH�DFFXUDF\�
RI�GDWD�DQG�D�JRRG�OHYHO�RI�VXUYH\�SDUWLFLSDWLRQ��0HHWLQJV�ZLWK�%LRVHFXULW\�PDQDJHUV��RU�RQH�RI�
WKHLU�VWDII��DOVR�DOORZHG�IRU�GLVFXVVLRQ�RI�WKH�ORFDO�DQG�UHJLRQDO�LVVXHV�DVVRFLDWHG�ZLWK�HDFK�
58$��

•� )RU�HDFK�FRQWURO�RSHUDWLRQ�RU�SURJUDPPH��GHWDLOV�ZHUH�FROOHFWHG�DERXW�ZKDW�SHVWV�ZHUH�WDUJHWHG��
ZKDW�FRQWURO�ZRUN�ZDV�GRQH��E\�ZKRP��ZK\��ZKHUH��ZKHQ��DQG�KRZ��ZH�DOVR�FROOHFWHG�
LQIRUPDWLRQ�RQ�ZKDW�DVVRFLDWHG�RSHUDWLRQDO�DQG�RU�RXWFRPH�PRQLWRULQJ�ZDV�GRQH�DQG�KRZ�LW�
ZDV�GRQH��DQG�HVWLPDWHV�RI�HIIRUW�DQG�RU�FRVWV�RI�PRQLWRULQJ��

•� 2SHUDWLRQV�ZHUH�GHILQHG�DV�HLWKHU�µVSHFLHV�OHG¶�SURJUDPPHV��ZKHUH�WKH�DLP�RI�FRQWURO�LV�
WDUJHWHG�DW�LQGLYLGXDO�VSHFLHV��RU�µVLWH�OHG¶�SURJUDPPHV�ZKLFK�DLP�WR�FRQWURO�D�VXLWH�RI�VSHFLHV�
LQ�D�SDUWLFXODU�DUHD�IRU�D�EURDGHU�RYHUDOO�JRDO��0RVW�VLWH�OHG�SURJUDPPHV�DQG�VRPH�VSHFLHV�OHG�
SURJUDPPHV��H�J���SRVVXP�FRQWURO��KDG�PDQ\�RSHUDWLRQV�ZLWK�VLPLODU�WDUJHWV�DQG�PRQLWRULQJ��,Q�
VXFK�VLWXDWLRQV��GDWD�IURP�LQGLYLGXDO�RSHUDWLRQV�ZHUH�FRPELQHG��

•� $�0LFURVRIW�$FFHVV�GDWDEDVH�ZDV�FRQVWUXFWHG�WR�KROG�WKH�GDWD�DQG�IDFLOLWDWH�LWV�DQDO\VLV��6RPH�
GDWD�ZHUH�FRQYHUWHG�WR�FDWHJRULHV�WR�VLPSOLI\�DQDO\VLV��

�
5HVXOWV�
•� $QLPDO�DQG�SODQW�SHVW�IRFXVVHG�FRQWURO�RSHUDWLRQV��L�H��VSHFLHV�OHG��ZHUH�PXFK�PRUH�SUHYDOHQW�

WKDQ�VLWH�OHG�RSHUDWLRQV��
•� 7KH�SULPDU\�REMHFWLYH�� �JRDO��IRU�FRQWURO��DV�GHVFULEHG�E\�WKH�LQWHUYLHZHHV��ZDV�PRVWO\�IRU�

ELRGLYHUVLW\�RU�SURGXFWLRQ�SURWHFWLRQ��2WKHU�JRDOV�ZHUH�SURWHFWLRQ�RI�DPHQLW\��HQYLURQPHQWDO��
KXPDQ�KHDOWK�RU�FXOWXUDO�YDOXHV��2IWHQ��PRUH�WKDQ�RQH�MXVWLILFDWLRQ�ZDV�SURYLGHG�IRU�FRQWURO�
RSHUDWLRQV���
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�
•� &RQWURO�RSHUDWLRQV�ZHUH�FDUULHG�RXW�PRVWO\�E\�58$�VWDII�WKHPVHOYHV�RU�E\�H[WHUQDO�FRQWUDFWRUV��

58$V�IXQGHG�DSSUR[LPDWHO\�KDOI�RI�WKH�RSHUDWLRQV�UHTXLUHG�XQGHU�WKH�5HJLRQDO�3HVW�
0DQDJHPHQW�6WUDWHJLHV��5306V���0RVW�ODQGRZQHU�IXQGHG�SHVW�FRQWURO�ZDV�FRPSOLDQFH�UHODWHG���
DQG�XQGHUWDNHQ�WR�PHHW�FULWHULD�QRWLILHG�LQ�WKH�5306V��2I�WKH�����RSHUDWLRQV�LGHQWLILHG�LQ�WKH�
VXUYH\����ZHUH�LQLWLDWHG�WKURXJK�D�5306�YHUVXV�RWKHU�PHDQV��

•� 5306V�VSHFLI\�D�ODUJH�QXPEHU�RI�SHVWV��QDPHO\����DQLPDO�VSHFLHV�DQG�����SODQW�VSHFLHV��2QO\�
���DQLPDO�������DQG�����SODQW�SHVWV�������ZHUH�UHFRUGHG�DV�EHLQJ�WDUJHWHG�E\�58$�FRQWURO�
RSHUDWLRQV�LQ����������

•� 2I�WKHVH��SRVVXPV�ZHUH�WKH�PRVW�IUHTXHQW��IROORZHG�E\�PXVWHOLGV��UDWV��UDEELWV��JRDWV�DQG�URRNV��
)RU�SODQWV��&RQWRUWD�SLQH��ROG�PDQ¶V�EHDUG��$IULFDQ�IHDWKHU�JUDVV��JRUVH��1DVHOOD�WXVVRFN��
QRGGLQJ�WKLVWOH��ZRROO\�QLJKWVKDGH��DQG�EURRP�ZHUH�WDUJHWHG�PRVW�IUHTXHQWO\��

•� $YHUDJH�DQQXDO�H[SHQGLWXUH�RQ�SHVW�FRQWURO�RYHU�WKH�WKUHH�\HDUV�FRYHUHG�E\�WKH�VXUYH\�ZDV�
DERXW�����PLOOLRQ��ZLWK�URXJKO\�WKH�VDPH�VSHQW�RQ�GLUHFW�58$�VWDII�FRVWV�DQG�H[WHUQDO�FRVWV�
�GLUHFW�RSHUDWLQJ�H[SHQGLWXUH�DQG�RU�FRQWUDFWRU�IHHV���

•� $�ZLGH�UDQJH�RI�UHVXOWV�PRQLWRULQJ�WHFKQLTXHV�ZDV�XVHG�WR�PHDVXUH�WKH�SURJUHVV�RI�SHVW�FRQWURO��
$�VPDOOHU�VHW�RI�WKHVH�ZDV�XVHG�IRU�RXWFRPH�PRQLWRULQJ��

•� $ERXW�����RI�58$�IXQGLQJ�GHGLFDWHG�WR�SHVW�FRQWURO�ZDV�XVHG�IRU�PRQLWRULQJ��0RQLWRULQJ�IRU�
FRPSOLDQFH�SXUSRVHV�DFFRXQWHG�IRU�����RI�DOO�PRQLWRULQJ�E\�YDOXH��HYHQ�DOWKRXJK�LW�ZDV�RQO\�
GRQH�E\�RQO\�VL[�RXW�RI�WKH����58$V�VXUYH\HG��

•� 2XWFRPH�PRQLWRULQJ�DFFRXQWHG�IRU�DERXW����RI�WKH�WRWDO�PRQLWRULQJ�H[SHQGLWXUH��DQG�DERXW�
�����RI�WKH�WRWDO�VSHQW�RQ�FRXQFLO�IXQGHG�SHVW�FRQWURO��0RUH�WKDQ�KDOI�WKH�58$V�ZH�VXUYH\HG�
GLG�QR�RXWFRPH�PRQLWRULQJ�DQG�RQH�SURJUDPPH�IURP�(QYLURQPHQW�&DQWHUEXU\��µELRGLYHUVLW\�
VLWHV¶��DFFRXQWHG�IRU�DOPRVW�KDOI�WKH�WRWDO�H[SHQGLWXUH�������������

•� 0RVW�������FRQWURO�RSHUDWLRQV�KDG�VRPH�IRUP�RI�UHVXOWV�WDUJHW�RU�µJRDO¶��)RU�WKRVH�RSHUDWLRQV�
ZLWK�VSHFLILHG�WDUJHWV��WKH�PRVW�FRPPRQ�PHDVXUHV�ZHUH�D�VSHFLILHG���UHGXFWLRQ�LQ�SHVW�QXPEHUV�
�������D�WDUJHW�WKUHVKROG��H�J��QXPEHUV��DUHD��EHORZ�ZKLFK�SHVWV�ZHUH�WR�EH�UHGXFHG��������DQG�
]HUR�GHQVLW\��������1RQH�RI�WKH�RSHUDWLRQV�WKDW�KDG�DVVRFLDWHG�RXWFRPH�PRQLWRULQJ�KDG�
VSHFLILHG�RXWFRPH�WDUJHWV��

•� 2YHUDOO��DERXW�����RI�RSHUDWLRQV�KDG�VRPH�IRUP�RI�UHVXOWV�PRQLWRULQJ��FRPSDUHG�ZLWK�RQO\�
����ZLWK�VRPH�IRUP�RI�RXWFRPH�PRQLWRULQJ��1LQH�RSHUDWLRQV�������KDG�QR�PRQLWRULQJ�DW�DOO���

•� 7KH�PRVW�FRPPRQ�GHVLJQ�������ZDV�IRU�D�VLQJOH�WUHDWPHQW�DUHD��QR�QRQ�WUHDWPHQW�DUHD��DQG�
UHVXOWV�PRQLWRULQJ�RQO\��WKH�VHFRQG�OHDVW�UREXVW�RI�GHVLJQV��2QO\�WKUHH������RI�WKH����RSHUDWLRQV�
ZKHUH�PRQLWRULQJ�ZDV�FDUULHG�RXW�KDG�ERWK�WUHDWPHQW�DQG�QRQ�WUHDWPHQW�DUHDV�DQG�ERWK�UHVXOWV�
DQG�RXWFRPH�PRQLWRULQJ��

•� $OO�EXW�RQH�H[DPSOH�RI�RXWFRPH�PRQLWRULQJ�WKDW�ZDV�LGHQWLILHG�LQ�WKH�VXUYH\�KDG�ELRGLYHUVLW\�
SURWHFWLRQ�DV�LWV�SULPDU\�JRDO�±�WKHUH�ZDV�QR�UHSRUWHG�PRQLWRULQJ�IRU�HFRQRPLF�RXWFRPHV�RI�
58$�SHVW�PDQDJHPHQW�IRU�IRUHVWU\�RU�DJULFXOWXUDO�SURGXFWLRQ��

�
&RQFOXVLRQV�
•� 58$�SHVW�PDQDJHPHQW�LV�ODUJHO\�IRFXVVHG�RQ�VSHFLHV�OHG�SURJUDPPHV�EXW�ZLWK�D�GHYHORSLQJ�

PRYH�WRZDUGV�VLWH�OHG�RSHUDWLRQV��ZLWK�EHWWHU�LQWHJUDWHG�DQLPDO�DQG�SODQW�SHVW�FRQWURO�DLPHG�DW�
SURGXFLQJ�D�ZLGHU�UDQJH�RI�EHQHILWV�DW�NH\�VLWHV��0DQ\�RI�WKHVH�EHQHILWV��H�J���PRUH�ELUGOLIH��
EHWWHU�IRUHVW�LQWHJULW\��ZHUH��KRZHYHU��LPSOLFLW�H[SHFWDWLRQV�UDWKHU�WKDQ�H[SOLFLW�JRDOV��H�J���
JUHDWHU�QHVWLQJ�VXFFHVV�RI�ELUG�VSHFLHV����

•� &RPSDUHG�ZLWK�$XVWUDOLD��PDQ\�PRUH�SHVW�FRQWURO�RSHUDWLRQV�FRQGXFWHG�E\�58$V�LQ�1HZ�
=HDODQG�KDG�VRPH�IRUP�RI�PRQLWRULQJ�RI�HLWKHU�SHVW�RU�UHVRXUFH��%XW�WKH�GHVLJQ�XVHG�PRVW�
IUHTXHQWO\�IRU�PRQLWRULQJ�RI�SHVW�FRQWURO�RSHUDWLRQV�LQ�ERWK�FRXQWULHV��QDPHO\�D�VLQJOH�WUHDWPHQW�
DUHD��QR�QRQ�WUHDWPHQW�DUHD��DQG�UHVXOWV�PRQLWRULQJ�RQO\��KDV�YHU\�ORZ�UHOLDELOLW\�RI�LQIHUHQFH�
DQG�JHQHUDWHV�RQO\�µDQHFGRWHV¶�DERXW�WKH�HFRORJLFDO�RXWFRPHV�RI�SHVW�FRQWURO��

•� ,Q�DQ�LGHDO�ZRUOG��FRQWURO�XVLQJ�LQSXW�PRQLWRULQJ�ZRXOG�EH�VXIILFLHQW�WR�SURGXFH�WKH�GHVLUHG�
RXWFRPH��7KH�LPSOLFLW�DVVXPSWLRQ�LQ�WKH�VXFFHVVIXO�RSHUDWLRQ�RI�VXFK�D�SURFHVV�LV�WKDW�WKH�
UHODWLRQVKLS�EHWZHHQ�SHVW�LPSDFW�DQG�SHVW�GHQVLW\�LV�ZHOO�NQRZQ��DV�LV�WKH�UHODWLRQVKLS�EHWZHHQ��
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�
LQSXW�PRQLWRULQJ�DQG�SHVW�UHGXFWLRQ��8QIRUWXQDWHO\��WKHVH�UHODWLRQVKLSV�DUH�UHDVRQDEO\�ZHOO�
NQRZQ�IRU�RQO\�D�YHU\�OLPLWHG�QXPEHU�RI�SHVW�LPSDFW�V\VWHPV�LQ�1HZ�=HDODQG��DQG�WKH�XVH�RI�
LQSXW�PRQLWRULQJ�DV�D�VXUURJDWH�IRU�RXWFRPH�PRQLWRULQJ�LV�WKHUHIRUH�QRW�UHFRPPHQGHG�XQWLO�
PRUH�UREXVW�LQIRUPDWLRQ�LV�DYDLODEOH��

•� $GGLWLRQDOO\��YDULDWLRQ�EHWZHHQ�VLWHV�LQ�WKH�UHVSRQVH�RI�ELRGLYHUVLW\�RU�UHVRXUFHV�RI�HFRQRPLF�
YDOXH�WR�SHVW�PDQDJHPHQW�LV�SRRUO\�XQGHUVWRRG��:KHQ�DGGHG�WR�DOO�WKH�RWKHU�VRXUFHV�RI�
YDULDWLRQ��WKLV�PLJKW�SUHFOXGH�WKH�GHYHORSPHQW�RI�FURVV�UHJLRQ�RXWFRPH�PRQLWRULQJ�
SURJUDPPHV�EHFDXVH�RI�WKH�KLJK�FRVWV�RI�HVWDEOLVKLQJ�VXIILFLHQWO\�UREXVW�PRQLWRULQJ�V\VWHPV��
RU�OLPLW�WKHP�WR�LGHQWLILFDWLRQ�RI�WUHQGV��

•� /DFN�RI�RXWFRPH�PRQLWRULQJ�ZDV�GXH�WR�FRQFHUQV�DERXW�WKH�HIIHFWLYHQHVV�RI�DYDLODEOH�WRROV�
DQG�WKH�GHVLJQ�RI�PRQLWRULQJ�SURJUDPPHV��D�ODFN�RI�UHVRXUFHV��ERWK�VWDII�DQG�PRQH\��WR�
FRQGXFW�HIIHFWLYH�PRQLWRULQJ�SURJUDPPHV�DQG�RU�DQDO\VH�WKH�LQIRUPDWLRQ��
LQVWLWXWLRQDO�SROLWLFDO�LVVXHV�DERXW�VXSSRUW�IRU�ORQJ�WHUP�SURJUDPPHV��DQG�D�YLHZ�WKDW�NLOOLQJ�
SHVWV�ZDV�WKH�SULRULW\��DQG�RWKHU�LVVXHV�VXFK�DV�WKH�VKRUW�WHUP�F\FOH�RI�SODQQLQJ��ODFN�RI�
IRUZDUG�SODQQLQJ�SUHFOXGLQJ�EDVHOLQH�GDWD�FROOHFWLRQ��ODFN�RI�FODULW\�EHWZHHQ�VWUDWHJLF�DQG�
RSHUDWLRQDO�JRDOV�DQG�REMHFWLYHV��DQG�IDLOXUH�WR�VHW�VSHFLILF��60$57��ORQJ�WHUP�REMHFWLYHV�IRU�
SHVW�PDQDJHPHQW��

•� (QFRXUDJLQJ�FRPPXQLW\�JURXSV�WR�XQGHUWDNH�PRQLWRULQJ�WKHPVHOYHV�LV�OLNHO\�WR�EHFRPH�PRUH�
IUHTXHQW�LQ�WKH�IXWXUH��6XFK�JURXSV�ZLOO�QHHG�KHOS�WR�GHVLJQ�DGHTXDWH�PRQLWRULQJ�SURJUDPPHV�
DQG�WUDLQLQJ�LQ�LPSOHPHQWDWLRQ�WR�DYRLG�SRRU�TXDOLW\�GDWD��DQG�FRQIXVLRQ�RYHU�JRDOV�DQG�
UHDVRQV�IRU�PRQLWRULQJ��

•� 58$V�QHHG�WR�LQFUHDVH�WKH�SDFH�RI�WKHLU�PRYHV�WRZDUGV�EHVW�SUDFWLFH�PHWKRGRORJLHV�IRU�
FRQWURO�DQG�PRQLWRULQJ��DQG�WR�FRPPRQ�V\VWHPV�IRU�UHFRUGLQJ�DQG�DQDO\VLQJ�GDWD�IURP�UHVXOWV�
DQG�RXWFRPH�PRQLWRULQJ�DQG�WR�DQ�DJUHHG�DQG�FRQVLVWHQW�PHWKRGRORJ\�IRU�FRVWLQJ��7KLV�
DSSOLHV�WR�SHVW�PDQDJHPHQW�IRU�ERWK�SURGXFWLRQ�DQG�QRQ�SURGXFWLRQ�EHQHILWV��DQG�ZLOO�ERWK�
SUHSDUH�58$V�IRU�OLNHO\�IXWXUH�QDWLRQDO�UHSRUWLQJ�UHTXLUHPHQWV�DQG�HQDEOH�WKHP�WR�EHWWHU�
GHIHQG�H[SHQGLWXUH�RQ�SHVW�PDQDJHPHQW�DQG�WKH�SDUWLFXODU�PHWKRGRORJLHV�XVHG��

�
5HFRPPHQGDWLRQV�
•� 58$V�QHHG�WR�HQVXUH�WKDW�RXWFRPHV�RI�SHVW�PDQDJHPHQW�DUH�FOHDUO\�GHILQHG��ZLWK�

PHDQLQJIXO��PHDVXUDEOH�LQGLFDWRUV�RI�SURJUHVV�WKDW�FDQ�SURYLGH�WKH�EDVLV�IRU�DVVHVVPHQW�RI�
DFKLHYHPHQW�DJDLQVW�WKHVH�RXWFRPHV��$�ORJLF�IUDPHZRUN�DQG�60$57�REMHFWLYHV�VKRXOG�EH�
XVHG�WR�HQVXUH�DSSURSULDWH�DQG�TXDQWLWDWLYH�PHDVXUHV�DUH�VSHFLILHG��58$V�VKRXOG�UHYLHZ�WKHLU�
FXUUHQW�SURFHVVHV��JRDOV�DQG�REMHFWLYHV�DJDLQVW�VXFK�D�WHPSODWH��

•� 7KH�UHOLDELOLW\�RI�LQIHUHQFH�DQG�WKH�UXOHV�RI�WKXPE�GLVFXVVHG�LQ�WKH�UHSRUW�VKRXOG�EH�XVHG�WR�
JXLGH�WKH�GHVLJQ�RI�IXWXUH�PRQLWRULQJ�DVVRFLDWHG�ZLWK�58$�SHVW�FRQWURO�DFWLYLWLHV��

•� 58$V�VKRXOG�DLP�WR�VWDQGDUGLVH�UHVXOW��RXWSXW��DQG�RXWFRPH�PRQLWRULQJ�PHWKRGV��
SDUWLFXODUO\�SURWRFROV�IRU�)%,�DQG���PLQXWH�ELUG�FRXQWV��DQG�PDQDJHPHQW�RI�DOO�GDWD�
DVVRFLDWHG�ZLWK�SHVW�FRQWURO�RSHUDWLRQV��58$V�VKRXOG�LQYHVWLJDWH�WKH�XWLOLW\�RI�WKH�IUDPHZRUNV�
EHLQJ�GHYHORSHG�DW�SUHVHQW�E\�VRPH�FRXQFLOV�DQG�E\�'2&�WR�KHOS�WKHP�DFKLHYH�WKLV��

•� &RXQFLOORUV�QHHG�WR�EH�FRQYLQFHG�RI�WKH�QHHG�IRU�DQG�EHQHILWV�RI�RXWFRPH�PRQLWRULQJ�WR�
HQVXUH�WKH�UHTXLUHG�ORQJ�WHUP�FRPPLWPHQW�IRU�VXFK�UHSRUWLQJ��0$)%1=�VKRXOG�VXSSRUW�
58$V�LQ�WKLV�DGYRFDF\�WR�FRXQFLO�JRYHUQDQFH�DQG�SHVW�PDQDJHUV�WR�DVVLVW�ZLWK�LWV�FXUUHQW�
SURMHFWV�RQ�SHUIRUPDQFH�IUDPHZRUNV�IRU�SHVW�PDQDJHPHQW��ZKLFK�ZLOO�UHTXLUH�UREXVW�
PRQLWRULQJ�SURJUDPPHV���

•� &RXQFLO�SHVW�PDQDJHUV�QHHG�WR�GHFLGH�RQ�WKH�DSSURSULDWH�EDODQFH�EHWZHHQ�VWDWLVWLFDO�
UREXVWQHVV�RI�ERWK�UHVXOWV�DQG�RXWFRPH�PRQLWRULQJ�GHVLJQ�DQG�SUDFWLFDOLW\�LQ�WHUPV�RI�
UHVRXUFHV��VWDII�DQG�PRQH\���

•� 0RQLWRULQJ�RI�ODUJH��FRPPRQ�SHVW�FRQWURO�SURJUDPPHV��H�J���SRVVXPV��UDEELWV��URRNV��
&RQWRUWD�SLQH��1DVHOOD�WXVVRFN��VKRXOG�EH�FRRUGLQDWHG�QDWLRQDOO\�WR�SURYLGH�FRQVLVWHQF\�DQG�
LPSURYHG�UHSRUWLQJ��6XFK�QDWLRQDO�SURJUDPPHV�ZLOO�UHTXLUH�FURVV�58$�VXSSRUW�DQG�
UHVRXUFLQJ��DQ�LVVXH�DOVR�LGHQWLILHG�E\�WKH�0$)%1=�30)�SURMHFW��
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�
•� 7KH�PLQLPXP�GHIHQVLEOH�GHVLJQ�IRU�RXWFRPH�PRQLWRULQJ�RI�D�VSHFLHV�RU�VLWH�EDVHG�FRQWURO�

RSHUDWLRQ�IRU�ELRGLYHUVLW\�EHQHILW�VKRXOG�FRQVLVW�RI�HLWKHU�WZR�PDWFKHG�UHSOLFDWHG�WUHDWPHQW�
DQG�QRQ�WUHDWPHQW�DUHDV�PRQLWRUHG�IRU�DQ�DSSURSULDWH�SHULRG�DIWHU�FRQWURO��RU�WZR�WUHDWPHQW�
DQG�QRQ�WUHDWPHQW�DUHDV�PRQLWRUHG�IRU�DQ�DSSURSULDWH�SHULRG�EHIRUH�FRQWURO�DQG�DIWHU�FRQWURO�
�%$&,�PHWKRG���)XUWKHU�HYDOXDWLRQ�LV�QHHGHG�RI�WKH�GHVLJQ�RI�SRWHQWLDO�WUHQG�LQGLFDWRUV�DQG�
WKHLU�FRQWULEXWLRQ�WR�RXWFRPH�PHDVXUHPHQW��

•� 6WDQGDUG�SURWRFROV�VKRXOG�EH�XVHG�IRU�UHVXOWV�PRQLWRULQJ�DQG�IRU�)%,�DQG�RU���PLQXWH�ELUG�
FRXQWV�IRU�RXWFRPH�PRQLWRULQJ�RI�SRVVXP�DQG�SUHGDWRU�FRQWURO�IRU�ELRGLYHUVLW\�SURWHFWLRQ���
58$V�VKRXOG�UHYLHZ�RSWLRQV�IRU�RXWFRPH�PRQLWRULQJ�RI�UHSWLOHV�DQG�LQYHUWHEUDWHV�LQ�DGYDQFH�
RI�IXWXUH�QHHGV��

•� 0HWKRGV�WKDW�PHDVXUH�FKDQJHV�LQ�SDVWXUH�SURGXFWLRQ��H�J���GU\�PDWWHU�SURGXFWLRQ��VKRXOG�EH�
XVHG�IRU�RXWFRPH�PRQLWRULQJ�RI�UDEELW��SRVVXP��DQG�URRN�FRQWURO�IRU�SDVWXUH�SURWHFWLRQ��

•� )RU�FRQWURO�RI�ZHHGV��RXWFRPH�PHDVXUHV�VKRXOG�LQYROYH�DVVHVVPHQW�RI�UHSODFHPHQW�RI�ZHHGV�
ZLWK�QDWLYH�VSHFLHV��SDVWXUH��FURS�VSHFLHV�RU�\LHOG���

•� &RXQFLOV�VKRXOG�FRQVLGHU�D�UHYLHZ�RI�VRFLDO�RXWFRPHV�PRQLWRULQJ�DV�D�EDVLV�IRU�QDWLRQDO�
FRRUGLQDWLRQ�DQG�UHSRUWLQJ��6XFK�D�UHYLHZ�VKRXOG�GHDO�ZLWK�FXUUHQW�58$�DSSURDFKHV�WR�VRFLDO�
RXWFRPHV�DQG�IXWXUH�RSWLRQV�IRU�QDWLRQDO�EHVW�SUDFWLFH��DQG�LV�UHFRPPHQGHG�EHFDXVH�
FRPPXQLW\�YDOXHV�DQG�H[SHFWDWLRQV�DQG�QRQ�PDUNHW�YDOXDWLRQ�ZLOO�EH�LQFUHDVLQJO\�LPSRUWDQW�
LQSXWV�WR�5306V��6XFK�D�UHYLHZ�FRXOG�EH�IXQGHG�WKURXJK�(QYLUROLQN��

•� 58$V�VKRXOG�WDNH�D�OHDG�UROH�LQ�DVVLVWLQJ�FRPPXQLWLHV�LQYROYHG�LQ�SHVW�FRQWURO�WR�VHW�XS�DQG�
XQGHUWDNH�UREXVW�UHVXOWV�DQG�RXWFRPH�PRQLWRULQJ��

•� 58$V�VKRXOG�XQGHUWDNH�GHYHORSPHQW�RI�DQ�RXWFRPHV�PRQLWRULQJ�SODQ�IRU�HDFK�UHJLRQ�WKDW�
GHOLYHUV�UHJLRQDO�LQVLJKW�LQWR�UHJLRQDO�SURJUDPPHV�DQG�LV�FRRUGLQDWHG�FORVHO\�ZLWK�WKH�
SURSRVHG�QDWLRQDO�30)��7KLV�VKRXOG�EH�WDLORUHG�WR�DQG�GHOLYHU�LQVLJKWV�LQWR�UHJLRQDO�
SURJUDPPHV�DQG�EHQHILWV�IRU�UDWHSD\HUV��7KLV�FRXOG�EH�GRQH�IRU�RQH�58$�DV�DQ�(QYLUROLQN�
SURMHFW��DQG�WKH�SURMHFW�RXWFRPH�WKHQ�XVHG�DV�D�WHPSODWH�IRU�RWKHU�58$V��

•� %LRVHFXULW\�0DQDJHUV�*URXS�VKRXOG�LGHQWLI\�WKRVH�UHFRPPHQGDWLRQV�LW�ZLVKHV�WR�DGRSW�DQG�
WKHQ�GHYHORS�DQG�UHVRXUFH�DQ�LPSOHPHQWDWLRQ�SODQ���

�
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�
��� ,QWURGXFWLRQ�
�
8QGHU�WKH�%LRVHFXULW\�$FW���������/RFDO�DQG�8QLWDU\�$XWKRULWLHV��KHUHDIWHU�UHIHUUHG�WR�DV�58$V��LQ�
1HZ�=HDODQG�DUH�WDVNHG�ZLWK�FRQWUROOLQJ�SHVWV�ZLWKLQ�WKHLU�UHVSHFWLYH�UHJLRQV��6L[WHHQ�58$V�
WKURXJKRXW�1HZ�=HDODQG�KDYH�DGRSWHG�5HJLRQDO�3HVW�0DQDJHPHQW�6WUDWHJLHV��5306V��WKDW�SURYLGH�
D�VWUDWHJLF�DQG�VWDWXWRU\�IUDPHZRUN�IRU�PDQDJHPHQW�RI�SHVW�SODQWV�DQG�DQLPDOV�LQ�WKHLU�UHJLRQ��
&XUUHQWO\��WKHUH�DUH�D�WRWDO�RI�����SODQW�VSHFLHV�DQG����DQLPDO�VSHFLHV�OLVWHG�DV�SHVWV�XQGHU�5306V�
�0$)�%1=�ZHEVLWH���58$V�KDYH�OLPLWHG�UHVRXUFHV�WR�VSHQG�RQ�RSHUDWLRQDO�DQG�RXWFRPH�
PRQLWRULQJ�LQ�UHODWLRQ�WR�WKHLU�SHVW�PDQDJHPHQW�DFWLYLWLHV��DQG�VR�WKH\�QHHG�WR�DSSO\�WKRVH�UHVRXUFHV�
XVLQJ�WKH�PRVW�FRVW�HIIHFWLYH�DQG�UREXVW�PDQDJHPHQW�DQG�PRQLWRULQJ�PHWKRGV�WR�HQVXUH�WKH�EHQHILW�
WR�WKH�HQYLURQPHQW�LV�PD[LPLVHG��,QFUHDVLQJO\��58$V�DUH�OLNHO\�WR�EH�FDOOHG�XSRQ�WR�MXVWLI\�WKHLU�
SHVW�PDQDJHPHQW�DFWLYLWLHV�IURP�DQ�DQLPDO�ZHOIDUH�YLHZSRLQW��DQG�UHOLDEOH�HVWLPDWHV�RI�WKH�EHQHILWV�
RI�SHVW�PDQDJHPHQW�ZLOO�KHOS�WKHP�GR�WKDW���
�
+RUL]RQV�5HJLRQDO�&RXQFLO��DFWLQJ�RQ�EHKDOI�RI�D�FRQVRUWLXP�RI����58$V��VHH�$SSHQGL[�����
WKHUHIRUH�DVNHG�/DQGFDUH�5HVHDUFK��WKURXJK�(QYLUROLQN�IXQGLQJ�+=/&����WR�GHVLJQ�DQG�DQDO\VH�D�
VXUYH\�RI�58$�DQLPDO�SHVW�PDQDJHPHQW�DFWLYLW\�DQG�LWV�DVVRFLDWHG�RSHUDWLRQDO�DQG�RXWFRPH�
PRQLWRULQJ��LGHQWLI\�LVVXHV�ZLWK�FXUUHQW�SUDFWLFH��DQG�SURYLGH�DGYLFH�RQ�LPSURYHPHQWV��7KH�
0LQLVWU\�RI�$JULFXOWXUH�DQG�)RUHVWU\�%LRVHFXULW\�1HZ�=HDODQG��0$)%1=��VXEVHTXHQWO\�IXQGHG�
H[SDQVLRQ�RI�WKH�VXUYH\�WR�LQFOXGH�ZHHGV��DQG�WKH�VXUYH\�ZDV�FRQGXFWHG�E\�/DQGFDUH�5HVHDUFK�ZLWK�
MRLQW�IXQGLQJ�IURP�WKH�58$V�DQG�0$)%1=��
�
�
��� %DFNJURXQG�
�
3URMHFW�EDFNJURXQG�
58$V�DUH�FXUUHQWO\�UHYLHZLQJ�KRZ�WKH\�FDQ�DGGUHVV�WKHLU�QHHGV�IRU�HYLGHQFH�EDVHG�UHSRUWLQJ�RQ�
ELRGLYHUVLW\�EHQHILWV�RI�SHVW�PDQDJHPHQW�DFWLYLWLHV�WR��L��PHHW�REOLJDWLRQV�XQGHU�WKH�5HVRXUFH�
0DQDJHPHQW�$FW�DQG�WKH�%LRVHFXULW\�$FW��DQG��LL��MXVWLI\�DQG�SULRULWLVH�H[SHQGLWXUH�RQ�SHVW�
PDQDJHPHQW��7KLV�UHTXLUHV�D�FKDQJH�IURP�PDLQO\�RSHUDWLRQDO�PRQLWRULQJ�WR�ERWK�RSHUDWLRQDO�DQG�
RXWFRPH�IRFXVVHG�PRQLWRULQJ��
�
2SHUDWLRQDO��RU�UHVXOW��PRQLWRULQJ�DLPV�WR�SURYLGH�DQ�HVWLPDWH�RI�WKH�SURSRUWLRQDO�FKDQJHV�LQ�WKH�
SHVW�SRSXODWLRQ�DV�D�FRQVHTXHQFH�RI�WKH�FRQWURO�DFWLRQ��ZKHUHDV�RXWFRPH�PRQLWRULQJ�SURYLGHV�DQ�
HVWLPDWH�RI�WKH�HIIHFWLYHQHVV�RI�SHVW�PDQDJHPHQW�IRU�SURWHFWLQJ�D�GHILQHG�UHVRXUFH��H�J���QDWLYH�
ELRGLYHUVLW\�RU�FURS�\LHOG���2SHUDWLRQDO�PRQLWRULQJ�RI�SHVW�PDQDJHPHQW�DFWLYLWLHV�LV�FXUUHQWO\�
XQGHUWDNHQ�E\�FRXQFLOV�XVLQJ�YDULRXV�PHWKRGRORJLHV��IUHTXHQFLHV�DQG�LQWHQVLWLHV��2XWFRPH�
PRQLWRULQJ�LV�FXUUHQWO\�UDUHO\�FRQGXFWHG�E\�58$V�EXW�LV�LQFUHDVLQJO\�QHHGHG�WR�DVVHVV�WKH�
HIIHFWLYHQHVV�RI�SHVW�FRQWURO�RQ�UHVRXUFH�SURWHFWLRQ��7KLV�LV�SDUWLFXODUO\�WUXH�RI�ELRGLYHUVLW\�
IRFXVVHG�SHVW�FRQWURO��ZKHUH�DLPV�DUH�RIWHQ�FRPSOH[��H�J���SURWHFWLQJ�HFRV\VWHP�LQWHJULW\�DQG�
HQKDQFLQJ�QDWLYH�VSHFLHV�ELRGLYHUVLW\��FRPSDUHG�ZLWK�SURGXFWLRQ��IRFXVVHG�SHVW�FRQWURO��H�J���
LQFUHDVLQJ�JUDVV�RU�FURS�SURGXFWLRQ���
�
2QJRLQJ�UHYLVLRQ�RI�5306V�LV�SURYLGLQJ�58$V�ZLWK�DQ�RSSRUWXQLW\�WR�UH�H[DPLQH�WKH�EDODQFH�RI�
RSHUDWLRQDO�DQG�RXWFRPH�PRQLWRULQJ�DQG�WKH�LQIRUPDWLRQ�QHHGHG�IRU�JRRG�GHFLVLRQ�PDNLQJ��7KLV�
SURMHFW�DLPHG�WR�ZRUN�ZLWKLQ�WKDW�SURFHVV��%HFDXVH�WKH�VFRSH�RI�WKH�SURMHFW�ZDV�EH\RQG�WKH�FDSDFLW\�
RI�DQ\�LQGLYLGXDO�58$�����58$V�FRPPLWWHG�MRLQWO\�WR�WKLV�SURMHFW��58$V�DUH�DOVR�LQWHUHVWHG�LQ�
DGYLFH�WKDW�ZLOO�XOWLPDWHO\�OHDG�WR�QDWLRQDOO\�FRQVLVWHQW��EHVW�SUDFWLFH�V\VWHPV��,GHDOO\��WKHVH�ZRXOG�
EH�EDVHG�RQ�TXDOLW\�VFLHQFH�DGYLFH�ZLWK�RSHUDWLRQDO�DQG�RXWFRPH�PRQLWRULQJ�UREXVWO\��
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�
GHVLJQHG�WR�DGGUHVV�VSHFLILF�ORFDO�DQG�JHQHUDO�QDWLRQDO�LQIRUPDWLRQ�UHTXLUHPHQWV�IRU�EHWWHU�
HQYLURQPHQWDO�PDQDJHPHQW��
�
0$)%1=�LV�FRQFXUUHQWO\�GHYHORSLQJ�D�QDWLRQDO�SHUIRUPDQFH�PHDVXUHPHQW�IUDPHZRUN��30)��IRU�
SHVW�PDQDJHPHQW��-RQHV�����D�E���,QFRQVLVWHQW�PRQLWRULQJ�PHWKRGRORJLHV��IUHTXHQFLHV�DQG�OHYHOV�
RI�UHVROXWLRQ�DFURVV�WKH�UDQJH�RI�RUJDQL]DWLRQV�LQYROYHG�LQ�SHVW�PDQDJHPHQW��YDU\LQJ�XVH�RI�
WHUPLQRORJ\��DQG�GLIIHUHQFHV�LQ�SURFHVVHV�IRU�GHILQLQJ�RXWFRPHV�DUH�FRQVLGHUHG�DV�LPSHGLPHQWV�WR�
JDXJLQJ�WKH�SHUIRUPDQFH�RI�DJHQFLHV�WRZDUGV�DFKLHYLQJ�RXWFRPHV�LQ�DQ\�FRPPRQ�PHWULF�RU�DW�D�
QDWLRQDO�VFDOH��7KH�GHYHORSPHQW�RI�D�FRPPRQ��QDWLRQDO�SHUIRUPDQFH�PRQLWRULQJ�IUDPHZRUN�EDVHG�
RQ�D�WUDQVSDUHQW��ORJLFDO�VWUXFWXUH�LV�VHHQ�E\�0$)%1=�DV�HVVHQWLDO�IRU�WKH�VWUDWHJLF�PDQDJHPHQW�RI�
SRVW�ERUGHU�ELRVHFXULW\�LQ�1HZ�=HDODQG��-RQHV�����D���
�
7KH�0$)%1=�SURMHFW��L��FRYHUV�0$)��'2&��$+%��DQG�58$¶V�HIIRUWV�LQ�WHUUHVWULDO��IUHVK�ZDWHU��
DQG�PDULQH�HQYLURQPHQWV��ZKHUHDV�WKH�FXUUHQW�SURMHFW�ZDV�IRFXVHG�VROHO\�RQ�58$�RSHUDWLRQDO�ZRUN�
RQ�ZHHGV�DQG�DQLPDO�SHVWV�LQ�WHUUHVWULDO�DQG�IUHVKZDWHU�HQYLURQPHQWV��DQG��LL��IRFXVHV�SULQFLSDOO\�RQ�
KRZ�SHUIRUPDQFH�DJDLQVW�VWDWHG��KLJKHU�OHYHO��QDWLRQDO�RXWFRPHV��H�J���SROLF\�VWDWHPHQWV��LV�ERWK�
PHDVXUHG�DQG�UHSRUWHG��ZKHUHDV�WKH�FXUUHQW�SURMHFW�LV�UHJLRQDOO\�IRFXVHG�DQG�UHYLHZV�WKH�GHWDLOHG�
RSHUDWLRQDO�SHUIRUPDQFH�DJDLQVW�JRDOV�RI�WKH�5306V��ZLWK�D�YLHZ�WR�GHYHORSLQJ�EHVW�SUDFWLFH��7KH�
PDLQ�V\QHUJ\�EHWZHHQ�WKH�WZR�SURMHFWV�ZLOO�EH�LQ�LGHQWLI\LQJ�LVVXHV�WKDW�QHHG�WR�EH�DGGUHVVHG�MRLQWO\�
IRU�WKH�HIILFLHQW�RSHUDWLRQ�RI�ERWK�V\VWHPV��WKXV�HQDEOLQJ�HDFK�WR�PDNH�HIIHFWLYH�OLQNDJHV�EHWZHHQ�
WKH�PRUH�RSHUDWLRQDO�OHYHO�DQG�WKH�KLJKHU�OHYHO�UHSRUWLQJ��DQG�D�FOHDUHU�XQGHUVWDQGLQJ�RI�KRZ�
RSHUDWLRQDO�GHWDLO�FDQ�EHVW�EH�XVHG�WR�FRQWULEXWH�WR�D�QDWLRQDO�UHSRUWLQJ�IUDPHZRUN��
�
%HVW�SUDFWLFH�PRQLWRULQJ�±�DQ�RYHUYLHZ�
-RQHV�������D�E��UHFHQWO\�FRQGXFWHG�D�FRPSUHKHQVLYH�UHYLHZ�RI�SHUIRUPDQFH�PDQDJHPHQW�LQ�WKH�
FRQWH[W�RI�GHYHORSPHQW�RI�D�QDWLRQDO�V\VWHP�IRU�UHSRUWLQJ�RQ�SURJUHVV�ZLWK�SHVW�PDQDJHPHQW��
([FHUSWV�IURP�WKHVH�UHSRUWV�DUH�UHSURGXFHG�KHUH�EHFDXVH�WKH\�DUH�KLJKO\�UHOHYDQW�WR�GLVFXVVLRQV�
DERXW�EHVW�SUDFWLFH��SDUWLFXODUO\�LQ�UHODWLRQ�WR�ELRGLYHUVLW\�RXWFRPHV�ZKHUH�FKDQJH�LQ�UHVSRQVH�WR�
LQWHUYHQWLRQ�PD\�EH�VORZ�DQG�WKHUH�LV�D�QHHG�WR�HVWDEOLVK�FOHDU�LQWHUPHGLDWH�DQG�HQG�RXWFRPHV��
�
³7KH�3HUIRUPDQFH�0HDVXUHPHQW��30��SURFHVV�LV��LGHDOO\��VLPSOH�DQG�ORJLFDO�ZLWK�D�KLHUDUFKLFDO�VWUXFWXUH�RI�
LQSXWV�DQG�DFWLYLWLHV��RU�µLQWHUYHQWLRQV¶��OHDGLQJ�WR�PHDVXUDEOH�RXWSXWV��ZKLFK�LQ�WXUQ�LQIOXHQFH�LQWHUPHGLDWH�
DQG�ORQJHU�WHUP�FKDQJHV�LQ�WKH�VWDWH�RI�D�V\VWHP��RU�µRXWFRPHV¶���7KLV�VWUXFWXUH�LV�FRPPRQO\�HQYLVDJHG�LQ�
WKH�IRUP�RI�DQ�LQWHUYHQWLRQ�ORJLF�PRGHO�WKDW�FRQVLVWV�RI�D�JUDSKLFDO�UHSUHVHQWDWLRQ�RI�WKH�OLQNV�EHWZHHQ�
YDULRXV�OHYHOV�RI�WKH�KLHUDUFK\�DQG�FDQ�EH�DFFRPSDQLHG�E\�ZULWWHQ�GHWDLOV�RI�OLQNV�WR�DJHQF\�JRDOV��PHWKRGV�
WR�EH�XVHG��DQG�DQ\�ULVNV�DQG�DVVXPSWLRQV�DVVRFLDWHG�ZLWK�WKH�SURJUDPPH��
�
�,Q�VSLWH�RI�WKLV�ORJLFDO�VLPSOLFLW\��D�QXPEHU�RI�FKDOOHQJHV�PXVW�EH�DGGUHVVHG�LQ�GHVLJQLQJ�D�VHW�RI�
SHUIRUPDQFH�PHDVXUHV�IRU�D�SURJUDPPH��7ZR�RI�WKH�PRVW�VLJQLILFDQW�DUH�WLPH�ODJ�DQG�DWWULEXWLRQ��+LJK�OHYHO��
XOWLPDWH�RXWFRPHV�IRU�WKH�SXEOLF�VHFWRU�WHQG�WR�EH�DFKLHYHG�JUDGXDOO\��VRPHWLPHV�RYHU�PDQ\�\HDUV��2Q�WKH�
RWKHU�KDQG��SHUIRUPDQFH�UHSRUWLQJ�LV�XVXDOO\�QHHGHG�FRPSDUDWLYHO\�UHJXODUO\��H�J��TXDUWHUO\��DQQXDOO\���6R��
WKH�FKDOOHQJH�LV�KRZ�WR�VKRZ�PHDQLQJIXO�SURJUHVV�WRZDUGV�KLJK�OHYHO�RXWFRPHV�RYHU�UHODWLYHO\�VKRUW�WLPH�
IUDPHV��&KDQJHV�LQ�KLJK�OHYHO�LQGLFDWRUV�PD\�QRW�EH�HYLGHQW�RQ�D�\HDUO\�EDVLV��,Q�DGGLWLRQ��VKRUW�WHUP�
SDWWHUQV�LQ�GDWD�PD\�IOXFWXDWH�GXH�WR�EDFNJURXQG�µQRLVH¶�VXFK�DV�VHDVRQDO�FKDQJHV�DQG�RWKHU�H[WUDQHRXV�
IDFWRUV��$�JRRG�DSSURDFK�WR�DGGUHVV�WKLV�LV�WR�EUHDN�WKH�HQG�RXWFRPH�GRZQ�LQWR�GLIIHUHQW�OHYHOV��H�J��
LQWHUPHGLDWH�RXWFRPHV��WR�UHDFK�D�WHPSRUDO�VFDOH�DPHQDEOH�WR�GHPRQVWUDWLRQ�RI�VKRUWHU�WHUP�SURJUHVV��7KXV�
VKRUWHU�WHUP�PHDVXUHV�SURYLGH�LQIRUPDWLRQ�RQ�WKH�HIILFLHQF\�RI�D�SURJUDPPH�LQ�GHOLYHULQJ�RXWSXWV�DQG�
ORQJHU�WHUP�LQGLFDWRUV�LQIRUP�RQ�WKH�HIIHFWLYHQHVV�RI�RXWSXWV�LQ�FRQWULEXWLQJ�WR�RXWFRPHV��)LJ������
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)LJ�����6LPSOH�ORJLF�PRGHO�VWUXFWXUH�VKRZLQJ�WKH�OLQNV�EHWZHHQ�D�SURJUDPPH¶V�LQSXWV��IXQGLQJ��
HTXLSPHQW��DQG�WKH�LQWHQGHG�RXWFRPHV��
�
$Q�RUJDQLVDWLRQ��SURJUDPPH�DQG�RU�SROLF\�FDQQRW�EH�KHOG�DFFRXQWDEOH�IRU�RXWFRPHV�RYHU�ZKLFK�LW�KDV�OLWWOH�
RU�QR�FRQWURO��7KHUH�LV�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�DIIHFWLQJ�DQG�FRQWUROOLQJ�DQ�RXWFRPH��WKH�XQFHUWDLQW\�
FDQ�EH�H[SUHVVHG�RQ�WZR�OHYHOV��ZH�FDQ�UDUHO\�EH�FHUWDLQ�WKDW�WRGD\¶V�LQSXWV�DQG�RXWSXWV�ZLOO�OHDG�WR�WKH�
GHVLUHG�RXWFRPHV��DQG�HYHQ�LI�WKH�GHVLUHG�RXWFRPHV�RFFXU�ZH�FDQ�UDUHO\�EH�FHUWDLQ�WKDW�WKH�DJHQF\¶V�
LQWHUYHQWLRQ�ZDV�WKH�SULPDU\�FDXVH��2QH�RI�WKH�SUREOHPV�ZLWK�DWWULEXWLQJ�LQWHQGHG�RXWFRPHV�WR�WKH�
LQWURGXFWLRQ�RI�SHUIRUPDQFH�PHDVXUHV�LQ�SXEOLF�VHUYLFH�LV�WKH�ODFN�RI�H[SHULPHQWDWLRQ�LQ�JRYHUQPHQW�SROLF\��
3HUIRUPDQFH�PHDVXUHV�DUH�QRW�JHQHUDOO\�LQWURGXFHG�LQ�D�FRQWUROOHG�WULDO�PDQQHU��EXW�DV�D�UHVXOW�RI�D�SROLF\�
FKDQJH��2IWHQ�WKH\�DUH�DFFRPSDQLHG�E\�RWKHU�FKDQJHV�LQ�LQFHQWLYHV��VR�LW�FDQ�EH�GLIILFXOW�WR�LVRODWH�WKH�
LPSDFW�RI�LQWURGXFWLRQ�RI�30�IURP�RWKHU�SROLF\�FKDQJHV�WKDW�DUH�LPSOHPHQWHG�DW�WKH�VDPH�WLPH��%XUJHVV�HW�
DO���������7R�DGGUHVV�WKLV�µFKDOOHQJH�RI�FDXVDO�DWWULEXWLRQ¶��D�FOHDU�SHUIRUPDQFH�VWRU\�QHHGV�WR�EH�WROG��
ZKLFK��
•� $UJXHV�FRQYLQFLQJO\�WKDW�DFWLYLWLHV�DUH�OLNHO\�WR�FRQWULEXWH�WR�XOWLPDWH�RXWFRPHV��
•� 'HPRQVWUDWHV�WKDW�DFWLYLWLHV�DUH�DFKLHYLQJ�UHVXOWV�DW�VRPH�PHDQLQJIXO�OHYHO��LQWHUPHGLDWH�RXWFRPHV��
•� &RPPXQLFDWHV�WKH�SHUIRUPDQFH�VWRU\�HIIHFWLYHO\�WR�FOHDUO\�HOXFLGDWH�WKH�ORJLFDO�VWHSV�LQ�OLQNLQJ�LQSXWV�WR�

RXWFRPHV��
�
7KH�FDVH�VWXGLHV�LQFOXGHG�LQ�WKLV�UHYLHZ�XVH�GLIIHUHQW�IRUPV�RI�30�WR�GULYH�HLWKHU�SURJUDPPH�VHUYLFH�
LPSURYHPHQWV��FRVW�VDYLQJV�RU�D�FRPELQDWLRQ�RI�ERWK��$OWKRXJK�QRW�DOO�SURJUDPPHV�XVH�DQ�LQWHUYHQWLRQ�ORJLF�
DSSURDFK�H[SOLFLWO\��D�NH\�SRLQW�LV�WKDW�WKHUH�DUH�FOHDU�SDUDOOHOV�ZLWK�WKLV�WHFKQLTXH�LQ�DOO�RI�WKH�FDVHV��IRU�
H[DPSOH��
•� 3URJUDPPH�RXWFRPHV�DUH�GHILQHG�LQ�DGYDQFH�LQ�OLQH�ZLWK�DJHQF\�SROLFLHV�DQG�DLPV�
•� &OHDU�OLQNV�DUH�PDGH�EHWZHHQ�LQWHUYHQWLRQV�DQG�H[SHFWHG�RXWSXWV�DQG�RXWFRPHV�
•� ,QGLFDWRUV�DQG�PHDVXUHV�RI�SHUIRUPDQFH�DUH�XVHG�WR�JDXJH�SURJUDPPH�SURJUHVV�
•� 3HUIRUPDQFH�PHDVXUHV�DUH�XVHG�WR�SURYLGH�IHHGEDFN�ZKLFK��LQ�WXUQ��JXLGHV�SURJUDPPH�LPSURYHPHQWV��
�
$V�ZLWK�RWKHU�W\SHV�RI�SURJUDPPH��30�LV�DQ�LPSRUWDQW�WRRO�LQ�DVVHVVLQJ�WKH�SURJUHVV�RI�QDWXUDO�UHVRXUFH�
PDQDJHPHQW�SURJUDPPHV��,Q�FRQWUDVW�WR�PDQ\�RWKHU�PDQDJHPHQW�ILHOGV��WKHUH�DUH�IXUWKHU�FRPSOH[LWLHV�WR�
QDWXUDO�V\VWHPV�WKDW�FDQ�SRWHQWLDOO\�PDNH�ERWK�DWWULEXWLRQ�DQG�HIIHFWLYH�PHDVXUHPHQW�WRZDUGV�HQG�RXWFRPHV�
PRUH�GLIILFXOW��1DWXUDO�V\VWHPV�JHQHUDOO\�KDYH�PXOWLSOH�VFDOHV�RI�LQWHUDFWLRQ�DQG�UHVSRQVH��KLJK�IUHTXHQF\�RI�
QRQ�OLQHDULW\��L�H��UHODWLRQVKLSV�DUH�FRPSOH[���XQFHUWDLQW\��DQG�WLPH�ODJV��PXOWLSOH�VWDNHKROGHUV�ZLWK�
FRQWUDVWLQJ�REMHFWLYHV��DQG�KLJKO\�VSHFLILF�GHVLUHG�RXWFRPHV��&DPSEHOO�HW�DO���������7KLV�LVVXH�ZDV�
VXPPDULVHG�E\�WKH�$XVWUDOLDQ�1DWLRQDO�$XGLW�2IILFH��������DV��

«�GHWHUPLQLQJ�VXLWDEOH�SHUIRUPDQFH�LQIRUPDWLRQ�FDQ�EH�WHFKQLFDOO\�GLIILFXOW�ZKHQ�PHDVXULQJ�
FKDQJH�LQ�HQYLURQPHQWDO�FRQGLWLRQV��7KLV�LV�EHFDXVH�WKHUH�DUH�VXEVWDQWLDO� WLPH�ODJV�EHWZHHQ�
DQ� DFWLRQ� �VXFK� DV� UHYHJHWDWLRQ� LQ� D� FDWFKPHQW�� DQG� WKH� UHVXOW� H[SHFWHG� �IRU� H[DPSOH��
LQFUHDVHG�ELRGLYHUVLW\�DQG�RU�UHGXFWLRQV�LQ�WKH�OHYHO�RI�WKH�ZDWHU�WDEOH�WR�FRQWURO�VDOLQLW\���

7KXV��WLPH�ODJV�SUHVHQW�ERWK�ORQJ��DQG�VKRUW�WHUP�FKDOOHQJHV�WR�HIIHFWLYH�30��LQ�WKH�VKRUW�WHUP��UHSRUWLQJ�E\�
RXWSXWV�SURYLGHV�OLWWOH�LQIRUPDWLRQ�DERXW�SURJUHVV�WRZDUGV�GHVLUHG�RXWFRPHV�IRU�D�V\VWHP��(QG�RXWFRPHV�PD\�
QRW�EH�DSSDUHQW�ZLWKLQ�WKH�OLIHVSDQ�RI�D�SURJUDPPH�DQG�ZLOO�DOPRVW�FHUWDLQO\�QRW�EH�PHDVXUDEOH�DW�WKH�VFDOH�
DW�ZKLFK�SURJUDPPH�DVVHVVPHQW�DQG�UHSRUWLQJ�LV�FDUULHG�RXW��,W�LV�WKHUHIRUH�XVHIXO�WR�IRFXV�RQ�LQWHUPHGLDWH��

,QSXWV� $FWLYLWLHV� 2XWSXWV� ,QWHUPHGLDWH�
RXWFRPH�V��

(QG�
RXWFRPH�

(IILFLHQF\� (IIHFWLYHQHVV�
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RXWFRPHV�LQ�UHSRUWLQJ�RQ�QDWXUDO�UHVRXUFH�PDQDJHPHQW�SURJUDPPHV��7\SLFDO�W\SHV�RI�LQWHUPHGLDWH�RXWFRPH�
PD\�EH��
•� &KDQJHV�LQ�WKH�DWWLWXGHV�DQG�SUDFWLFHV�RI�UHVRXUFH�PDQDJHUV��H�J��UHVRXUFH�PDQDJHUV�DUH�GRLQJ�

VRPHWKLQJ�GLIIHUHQWO\�DV�D�UHVXOW�RI�SDUWLFLSDWLRQ�LQ�SURMHFWV��
•� 2YHUDOO�FKDQJHV�LQ�KRZ�D�UHJLRQ�RU�ORFDOLW\�LV�PDQDJHG��H�J��DV�D�UHVXOW�RI�UHVRXUFH�PDQDJHU�FKDQJH��D�

QXPEHU�RI�KHFWDUHV�RU�D�SHUFHQWDJH�RI�D�UHJLRQ�LV�PDQDJHG�LQ�D�GLIIHUHQW�ZD\�OHDGLQJ�WR�UHGXFHG�SHVW�
GDPDJH��PRUH�KHFWDUHV�RI�ODQG�SURWHFWHG��

•� &KDQJHV�LQ�WKH�IRFXV�RI�LQYHVWPHQW�WRZDUGV�D�FHUWDLQ�JURXS��FDWFKPHQW�RU�LQGXVWU\�FRPSRQHQW��&DUU�	�
:RRGKDPV�������

•� 0HDVXUDEOH�ELRORJLFDO�FKDQJHV�VXFK�DV�LQFUHDVHV�LQ�WKH�QXPEHUV�RI�D�YDOXDEOH�VSHFLHV�RU�PHDVXUDEOH�
KDELWDW�FKDQJHV�WKDW�PD\�UHDVRQDEO\�EH�DVVXPHG�WR�LQGLFDWH�D�VSHFLHV�RU�HFRV\VWHP�UHFRYHU\�LQ�WKH�ORQJ�
WHUP�´�

�
7KH�VLPSOH�ORJLF�PRGHO�VWUXFWXUH�GHVFULEHG�LQ�)LJ����KDV�SRWHQWLDO�DSSOLFDWLRQ�LQ�UHODWHG�DUHDV�RI�
58$�DFWLYLW\��SDUWLFXODUO\�WR�WKH�VWURQJHU�RXWFRPHV�IRFXV�DQG�PHDVXUHPHQW�WKDW�58$V�DUH�EHLQJ�
UHTXLUHG�WR�GHPRQVWUDWH�LQ�WKHLU�/RQJ�7HUP�&RXQFLO�&RPPXQLW\�3ODQV��/7&&3V���
�
7KH�LVVXH�RI�UHOLDELOLW\�RI�LQIHUHQFH��L�H���DWWULEXWLRQ��ZDV�DOVR�DGGUHVVHG�E\�5HGGLH[�DQG�)RUV\WK�
�������LQ�WKHLU�UHYLHZ�RI�WKH�GHVLJQ�RI�SHVW�FRQWURO�DFWLRQV�DQG�DVVRFLDWHG�PRQLWRULQJ�LQ�$XVWUDOLD��
7KH�FULWLFDO�GHVLJQ�IDFWRUV�WKH\�H[DPLQHG�ZHUH�LQFOXVLRQ�RI�QRQ�WUHDWPHQW�DUHDV�DV�FRQWUROV��WKH�
PRQLWRULQJ�RI�SHVWV�DQG�UHVRXUFHV��WKH�DVVLJQPHQW�RI�DUHDV�DV�WUHDWPHQW�RU�FRQWURO��DQG�UHSOLFDWLRQ�
RI�WUHDWPHQW�DQG�FRQWURO�DUHDV��2Q�WKH�EDVLV�RI�WKLV�DQDO\VLV�WKH\�RUGHUHG�WKH�YDULRXV�GHVLJQV�IRU�SHVW�
FRQWURO�DFWLRQV�LQ�UHODWLRQ�WR�VWDWLVWLFDO�UHOLDELOLW\�RI�WKH�LQIHUHQFHV�WKDW�FRXOG�EH�GUDZQ�IURP�WKH�GDWD�
FROOHFWHG��VHH�7DEOH�����7KHLU�UDWLRQDO�ZDV�DV�IROORZV��

•� $�SHVW�FRQWURO�DFWLRQ�WKDW�DLPV�WR�UHGXFH�WKH�DEXQGDQFH�RI�D�SHVW�WR�DFKLHYH�VRPH�VWDWHG�
REMHFWLYH�LV�D�WHVW�RI�D�K\SRWKHVLV�±�WKDW�LV��SHVW�FRQWURO�FDQ�EH�FRQVLGHUHG�DV�DQ�µH[SHULPHQWDO¶�
WUHDWPHQW��ZLWK�WKH�VWDWHG�REMHFWLYH�DV�WKH�µUHVSRQVH¶�YDULDEOH��
•� 7KH�ZHDNHVW�LQIHUHQFH�FRPHV�ZKHQ�SHVW�FRQWURO�LV�FRQGXFWHG�LQ�D�VLQJOH�DUHD�ZLWK�QR�
PRQLWRULQJ�RI�SHVW�RU�UHVRXUFH��5DQN�����
•� 0RUH�UHOLDEOH�LQIRUPDWLRQ�ZLOO�EH�JHQHUDWHG�LI�DQ�DSSURSULDWH�µUHVSRQVH¶�YDULDEOH�LV�
PHDVXUHG��+RZHYHU��DWWULEXWLRQ�RI�DQ\�FKDQJH�LQ�µUHVRXUFH¶�WR�WKH�SHVW�FRQWURO�DFWLRQ�UHTXLUHV�
WKDW�WKH�UHVXOWV�RI�SHVW�FRQWURO�DOVR�EH�PHDVXUHG��5DQN�����
•� %XW�HYHQ�LI�PRQLWRULQJ�UHYHDOV�D�GHFOLQH�LQ�SHVWV�DQG�DQ�LQFUHDVH�LQ�UHVRXUFH��VXFK�FKDQJHV�
PD\�KDYH�UHVXOWHG�IURP�RWKHU�IDFWRUV���H�J���FKDQJHV�LQ�IRRG�DYDLODELOLW\���DQG�WKH�RQO\�ZD\�WR�
GHWHUPLQH�ZKHWKHU�WKH�FKDQJH�LQ�UHVRXUFH�ZDV�UHDOO\�WKH�UHVXOW�RI�SHVW�FRQWURO�LV�WR�FRPSDUH�WKH�
WUHDWPHQW�DUHD�ZLWK�D�QRQ�WUHDWPHQW�DUHD��5DQN�����
•� %HFDXVH�LW�LV�QRW�SRVVLEOH�WR�SHUIHFWO\�PDWFK�WUHDWPHQW�DQG�QRQ�WUHDWPHQW�DUHDV��WKH�
UHOLDELOLW\�RI�LQIHUHQFHV�ZLOO�EH�IXUWKHU�LQFUHDVHG�E\�UDQGRPO\�DVVLJQLQJ�DUHDV�WR�WUHDWPHQW�RU�
QRQ�WUHDWPHQW��DQG�E\�KDYLQJ�PRUH�WKDQ�RQH�VHW�RI�VXFK�SDLUHG�DUHDV��L�H���UHSOLFDWLRQ���5DQN�����
•� 7KH�VWURQJHVW�SRVVLEOH�LQIHUHQFH�WKXV�FRPHV�IURP�DQ�RSHUDWLRQ�WKDW�KDV�PXOWLSOH�WUHDWPHQW�
DQG�FRQWURO�DUHDV��UDQGRP�DVVLJQPHQW�RI�WKRVH�WR�WUHDWPHQW�DQG�QRQ�WUHDWPHQW��DQG�PRQLWRULQJ�
RI�ERWK�SHVW�DQG�UHVRXUFH��5DQN������
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7DEOH���5HODWLRQVKLS�EHWZHHQ�UHOLDELOLW\�RI�LQIHUHQFHV�DQG�WKH�GHVLJQ�RI�SHVW�FRQWURO�DFWLRQV��IURP�
5HGGLH[�	�)RUV\WK��������5DQGRP�PHDQV�WUHDWPHQW�DQG�QRQ�WUHDWPHQWV�DVVLJQHG�DW�UDQGRP��1RWH��
VWDWLVWLFDO�LQIHUHQFHV�FDQQRW�EH�PDGH�IURP�GHVLJQV�WKDW�GR�QRW�LQFOXGH�UHSOLFDWLRQ�DQG�UDQGRP�
DOORFDWLRQ�RI�DUHDV��
�

5HOLDELOLW\�RI�
LQIHUHQFHV� 5DQN� 7UHDWPHQW�

DUHDV�
1RQ�

WUHDWPHQW�
DUHDV�

3HVW�
PRQLWRULQJ�

5HVRXUFH�
0RQLWRULQJ�

�� �� �� 1R� 1R�
�� �� �� <HV� 1R�
�� �� �� 1R� <HV�
�� �� �� <HV� <HV�
�� �� �� <HV� 1R�
�� �� �� 1R� <HV�
�� �� �� <HV� <HV�
�� ���UDQGRP� ���UDQGRP� <HV� <HV�
�� ��� ��� <HV� <HV�

/HDVW�UHOLDEOH�
�
�
�
�
�
�
�
�
0RVW�UHOLDEOH� ��� ����UDQGRP� ����UDQGRP� <HV� <HV�

�
0RQLWRULQJ�DSSURDFKHV�
�
'2&�KDV�UHFHQWO\�EHJXQ�WR�GHYHORS�D�FRPSUHKHQVLYH�LQYHQWRU\�DQG�PRQLWRULQJ�WRROER[��0F1XWW�HW�
DO�������WKDW�ZLOO�HVWDEOLVK�QDWLRQDO�VWDQGDUGV�DQG�VSHFLILFDWLRQV�IRU�LQYHQWRU\�DQG�PRQLWRULQJ�
PHWKRGV��,Q�DGGLWLRQ��WKH�WRROER[�KDV�GHFLVLRQ�VXSSRUW�IUDPHZRUNV�WR�KHOS�XVHUV�VHOHFW�DSSURSULDWH�
PHWKRGV��7KH�WRROER[�FXUUHQWO\�LQFOXGHV�PHWKRGV�IRU�FRXQWLQJ�SRSXODWLRQV�RI�ELUGV��EDWV��DQLPDO�
SHVWV��WKUHDWHQHG�SODQWV��DQG�IRU�DVVHVVLQJ�LPSDFWV�RI�DQLPDO�SHVWV�RQ�YHJHWDWLRQ��'2&¶V�LQWHQWLRQ�LV�
WR�H[WHQG�WKH�WRROER[�ZLWK�PHWKRGV�DSSOLFDEOH�WR�UHSWLOHV��DPSKLELDQV��LQYHUWHEUDWHV�DQG�IUHVKZDWHU�
VSHFLHV��'2&�LQWHQGV�WR�PDNH�WKH�WRROER[�DYDLODEOH�WR�H[WHUQDO�DJHQFLHV��LQFOXGLQJ�58$V��
�
5HVXOW�PRQLWRULQJ�±�DQLPDO�SHVWV�
�
7KHUH�KDYH�EHHQ�D�QXPEHU�RI�UHYLHZV�RI�PHWKRGV�IRU�PRQLWRULQJ�WKH�UHVXOWV�RI�FRQWURO�RSHUDWLRQV�
DJDLQVW�DQLPDO�SHVWV��)UDVHU��������UHYLHZHG�PRQLWRULQJ�PHWKRGV�IRU�PHGLXP�WR�ODUJH�VL]HG�ZLOG�
PDPPDOV��1RUEXU\�HW�DO���������UHYLHZHG�PRQLWRULQJ�PHWKRGV�IRU�VPDOO�WR�ODUJH�VL]HG�PDPPDO�
SHVWV�DQG�SURYLGHG�UHFRPPHQGDWLRQV�RQ�IUHTXHQF\�DQG�GHVLJQ�RI�PRQLWRULQJ��0DQ\�RI�WKH�
UHFRPPHQGHG�PHWKRGV�DUH�XVXDOO\�DSSOLHG�RQ�PHGLXP�WR�ODUJH�DUHDV�DQG�VR�PD\�QHHG�DGDSWDWLRQ�
IRU�VPDOO�UHVHUYHV��VHH�&RZDQ��������
�
7KH�VLPSOHVW�PHWKRG�RI�RSHUDWLRQDO�PRQLWRULQJ�LV�FKDQJH�LQ�µFDWFK¶�SHU�XQLW�HIIRUW��:KLOH�WKLV�RIWHQ�
UHIHUV�WR�WUDSSLQJ��H�J���FDWFK�����WUDS�QLJKWV��RU�KXQWLQJ��H�J���NLOOV�SHUVRQ�GD\��LW�FDQ�HTXDOO\�EH�
DSSOLHG�WR�RWKHU�LQGLFHV�VXFK�DV�QRQ�WR[LF�EDLW�LQWHUIHUHQFH��RU�WKH�SURSRUWLRQ�RI�WUDFNLQJ�WXQQHOV��
ZD[�WDJV�RU�FKHZ�FDUGV�PDUNHG�E\�WKH�SHVW��7KH�13&$�ZHE�VLWH��ZZZ�QSFD�RUJ�Q]��SURYLGHV�
SURWRFROV�IRU�XVH�RI�WUDSV�DQG�ZD[�WDJV�IRU�SRVVXP�PRQLWRULQJ��)RUV\WK��������GHWDLOV�D�SURWRFRO�IRU�
HVWLPDWLQJ�FKDQJHV�LQ�WKH�UHODWLYH�DEXQGDQFH�RI�GHHU�XVLQJ�D�IDHFDO�SHOOHW�LQGH[��*RDWV�DQG�SLJV�PD\�
EH�PRQLWRUHG�E\�D�VLPLODU�IDHFDO�SHOOHW�LQGH[��DOWKRXJK�IUHTXHQF\�RI�SLJ�VLJQ��H�J���URRWLQJ��LV�XVHG�
PRUH�RIWHQ�DV�D�PRQLWRULQJ�PHWKRG��+RQH��������5DEELWV�DQG�KDUH�QXPEHUV�DUH�XVXDOO\�PRQLWRUHG�
XVLQJ�VSRWOLJKW�FRXQWV�RU�DQ�LQGH[�EDVHG�RQ�VLJQ�DQG�IDHFDO�SHOOHWV��PRGLILHG�0F/HDQ�VFDOH���
7UDSSLQJ�LV�WKH�VWDQGDUG�PHWKRG�IRU�PRQLWRULQJ�PRVW�VPDOO�PDPPDOV��URGHQWV��PXVWHOLGV���XVXDOO\�
ZLWK�OLQHV�RI���±���WUDSV�DW�IL[HG�VSDFLQJ��ZLWK�GLVWDQFH�GHSHQGDQW�RQ�VSHFLHV��VHH�1RUEXU\�HW�DO��
�����IRU�VXJJHVWHG�VSDFLQJV���0HWKRGV�IRU�DQG�GHVLJQ�RI�DQW�PRQLWRULQJ�DUH�GHVFULEHG�E\�:DUG�
�����D�E���6SXUU��������������SURYLGHV�GHWDLOV�DERXW�WKH�DWWUDFWLYHQHVV�RI�GLIIHUHQW�EDLWV�IRU�ZDVSV��

�
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5HVXOWV�PRQLWRULQJ�±�SODQW�SHVWV�
�
$�FRPSUHKHQVLYH�RYHUYLHZ�RI�ZHHG�PRQLWRULQJ�UDWLRQDOH�DQG�PHWKRGRORJ\�ZDV�FRQGXFWHG�E\�
3DUWULGJH�HW�DO���������ZKR�GHYHORSHG�DQ�DQQRWDWHG�IORZ�FKDUW�WR�JXLGH�FKRLFH�RI�PRQLWRULQJ�
PHWKRGV�DQG�D�VHW�RI�PRQLWRULQJ�PRGXOHV�WKDW�FDQ�EH�DSSOLHG�LQ�WKH�ILHOG��7KH\�DGRSWHG�WKLV�
DSSURDFK��UDWKHU�WKDQ�D�SUHVFULEHG�VHW�RI�SUHIHUUHG�DSSURDFKHV��EHFDXVH�DJHQFLHV�PDNLQJ�GHFLVLRQV�
DERXW�ZHHG�PRQLWRULQJ�QHHG�WR�WDNH�LQWR�DFFRXQW�D�ZLGH�UDQJH�RI�IDFWRUV�UDQJLQJ�IURP�VLWH���ORFDO��
DQG�UHJLRQDO�VSHFLILF�LVVXHV�WR�WUDGH�RIIV�EHWZHHQ�VWDWLVWLFDOO\�LGHDO�DSSURDFKHV�DQG�UHVRXUFH�
DYDLODELOLW\��7HFKQLTXHV�IRU�PRQLWRULQJ�WKH�LPSDFWV�RI�ZHHG�ELRFRQWURO�DJHQWV�DUH�GLVFXVVHG�DW�
ZZZ�ODQGFDUHUHVHDUFK�FR�Q]�UHVHDUFK�ELRFRQV�ZHHGV�ERRN���DFFHVVHG����)HEUXDU\��������
�
,Q�VRPH�UHVSHFWV�WKH�QDWXUH�RI�RSHUDWLRQDO�PRQLWRULQJ�RI�ZHHG�PDQDJHPHQW�ZLOO�EH�GLFWDWHG�E\�WKH�
FODVVLILFDWLRQ�RI�VSHFLHV�XQGHU�WKH�5306V��)RU�ERXQGDU\�FRQWURO�SHVWV�DQG�FRQWDLQPHQW�SHVWV�WKH�
PDLQ�JRDO�LV�XVXDOO\�WKH�SUHYHQWLRQ�RI�VSUHDG��VR�PRQLWRULQJ�RI�ORFDO�DQG�UHJLRQDO�GLVWULEXWLRQ�ZLOO�
EH�LPSRUWDQW��)RU�SURJUHVVLYH�FRQWURO�SHVWV��SUHYHQWLRQ�RI�VSUHDG�LV�DOVR�LPSRUWDQW��EXW�VR�WRR�DUH�
UHGXFWLRQV�LQ�GHQVLW\�DQG�GLVWULEXWLRQ��)RU�WRWDO�FRQWURO�SHVWV�WKH�JRDO�LV�HUDGLFDWLRQ�DQG�VR�LQ�
DGGLWLRQ�WR�UHGXFWLRQV�LQ�RYHUDOO�GHQVLW\�DQG�GLVWULEXWLRQ��HOLPLQDWLRQ�IURP�LQGLYLGXDO�VLWHV�ZLOO�EH�
YLWDO��7KH�GLIIHULQJ�PRQLWRULQJ�UHTXLUHPHQWV�IRU�HDFK�RI�WKHVH�DSSURDFKHV�DUH�DGGUHVVHG�E\�
3DUWULGJH�HW�DO����������
�
2XWFRPH�PRQLWRULQJ�±�DQLPDO�SHVWV�
�
$QLPDO�SHVWV�KDYH�D�ZLGH�UDQJH�RI�LPSDFWV�RQ�QDWLYH�DQG�QRQ�QDWLYH�HFRV\VWHPV�DQG�WKHLU�
FRQVWLWXHQW�SODQW�DQG�DQLPDO�VSHFLHV�RU�FRPPXQLWLHV��7KH�JUHDWHVW�LPSDFWV�RI�DQLPDO�SHVWV�RQ�
ELRGLYHUVLW\�YDOXHV�DUH�OLNHO\�WR�EH�WKURXJK�SUHGDWLRQ�RI�QDWLYH�DQLPDOV�DQG�EURZVLQJ�GDPDJH�WR�
QDWLYH�YHJHWDWLRQ��,PSDFWV�RQ�QRQ�QDWLYH�HFRV\VWHPV��LQ�PRVW�FDVHV�SURGXFWLRQ�ODQGVFDSHV��DUH�
OLNHO\�WR�EH�JUHDWHVW�RQ�DJULFXOWXUDO�FURSV�DQG�RU�SDVWXUH�SURGXFWLRQ��
�
:KHUH�SUHGDWLRQ�RI�QDWLYH�DQLPDOV�LV�WKH�NH\�WKUHDW�DW�D�VLWH��WKH�QDWLYH�DQLPDO�VSHFLHV�PRVW�
FRPPRQO\�XVHG�IRU�PRQLWRULQJ�WKH�RXWFRPHV�RI�SHVW�PDQDJHPHQW�DUH�QDWLYH�ELUGV�DQG�QDWLYH�
LQVHFWV��SDUWLFXODUO\�ZHWD�DQG�EHHWOHV��8UH��������EULHIO\�UHYLHZV�WKH�PDLQ�PHWKRGV�IRU�PRQLWRULQJ�
QDWLYH�ELUGV��QDPHO\���PLQXWH�FRXQWV�DQG�GLVWDQFH�VDPSOLQJ��7KH�PDLQ�LVVXH�LQ�UHODWLRQ�WR�WKH�XVH�RI�
WKHVH�PHWKRGV�LQ�VPDOO�UHVHUYHV�LV�WKH�OLPLWHG�QXPEHU�RI�LQGHSHQGHQW�FRXQWLQJ�VWDWLRQV�WKDW�FDQ�EH�
ILWWHG�LQWR�VXFK�UHVHUYHV��ZKLFK�UHVXOWV�LQ�ORZ�SRZHU�WR�GHWHFW�VLJQLILFDQW�FKDQJH�DQG�D�ORQJHU�WLPH�
XQWLO�FKDQJH�FDQ�EH�GHWHFWHG��7KLV�PLJKW�EH�DGGUHVVHG�E\�XVLQJ�VORZ�ZDON�WUDQVHFWV��8UH�������LI�
WKHVH�ZHUH�GHVLJQHG�WR�SURYLGH�PD[LPDO�FRYHUDJH�RI�WKH�UHVHUYH�DQG�VR�SURYLGH�DQ�DSSUR[LPDWH�
WRWDO�FRXQW�RI�ELUGV�LQ�WKH�UHVHUYH��6SHFLHV�OLVWV�PLJKW�DOVR�EH�XVHIXO��RQ�WKH�DVVXPSWLRQ�WKDW�LQ�WKH�
DEVHQFH�RI�LQWURGXFHG�SUHGDWRUV�RI�ELUGV�D�ZLGHU�UDQJH�RI�QDWLYH�ELUGV�PLJKW�XVH�D�UHVHUYH��1XPEHUV�
RI�ZHWD�DQG�RWKHU�LQYHUWHEUDWHV�FDQ�EH�LQGH[HG�XVLQJ�DUWLILFLDO�UHIXJHV��ZHWD�µKRXVHV¶��6SXUU�	�
%HUEHQ��������:DWWV��������������GHVFULEHV�PHWKRGV�IRU�DVVHVVLQJ�EHQHILWV�RI�URGHQW�HUDGLFDWLRQ�IRU�
JURXQG�GZHOOLQJ�EHHWOHV��6RPH�WD[RQRPLF�H[SHUWLVH�LV�UHTXLUHG�IRU�EHHWOH�LGHQWLILFDWLRQ��EXW�VLPSOH�
NH\V�FRXOG�EH�GHYHORSHG�IRU�58$�XVH�
��H�J���ZZZ�ODQGFDUHUHVHDUFK�FR�Q]�VHUYLFHV�ELRV\VWHPDWLFV�ELRDVVLVW�LQGH[�DVS�DFFHVVHG����
)HEUXDU\��������
�
'DPDJH�WR�QDWLYH�YHJHWDWLRQ�LV�OLNHO\�WR�EH�PRVWO\�IURP�IROLDJH�DQG�VHHGOLQJ�EURZVLQJ��DQG�
FRQVXPSWLRQ�RI�IUXLWV�RU�VHHGV�RI�QDWLYH�SODQWV��8UH��������UHYLHZV�WKH�PRVW�FRPPRQO\�XVHG�
PHWKRGV�IRU�YHJHWDWLRQ�FRQGLWLRQ�DVVHVVPHQW�DW�ERWK�UHVHUYH��H�J���VDWHOOLWH�RU�DHULDO�SKRWRV��DQG�
PRUH�GHWDLOHG�VFDOHV��SKRWRSRLQWV��SHUPDQHQW�SORWV��H[FORVXUHV��IROLDU�EURZVH�LQGH[���&KRLFH�RI�
PRQLWRULQJ�PHWKRG�VKRXOG�EH�GLFWDWHG�E\�D�FRPELQDWLRQ�RI�WKH�DQLPDO�SHVWV�FDXVLQJ�GDPDJH��
�H�J���SRVVXPV�LPSDFW�RQ�FDQRS\��XQJXODWHV�RQ�ORZHU�YHJHWDWLRQ�WLHUV�DQG�VHHGOLQJV��URGHQWV�RQ�
VHHGOLQJV��VHHGV�DQG�LQYHUWHEUDWHV���WKH�W\SH�RI�GDPDJH��H�J���OHDI�RU�VHHGOLQJ�EURZVLQJ��DQG�WKH�VL]H�
RI�WKH�UHVHUYH��H�J���VHYHUDO�VPDOO�SORWV�PD\�SURYLGH�PRUH�UHSUHVHQWDWLYH�LQIRUPDWLRQ�WKDQ�D�VLQJOH��
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�
ODUJH����î����P�RU�5(&&(�SORW��+XUVW�	�$OOHQ�����D�E��LQ�D�VPDOO�RU�KLJKO\�KHWHURJHQHRXV�
UHVHUYH��7KH�LPSDFWV�RI�ZDVSV�DQG�LQYDVLYH�DQWV�DUH�PDLQO\�RQ�QDWLYH�LQYHUWHEUDWHV�VR�FKDQJHV�LQ�
QXPEHUV�RI�NH\�LQYHUWHEUDWHV�FRXOG�SURYLGH�DQ�DSSURSULDWH�PHWKRG�IRU�RXWFRPH�PRQLWRULQJ��)RU�
ZDVS�LPSDFWV��VWLFN�LQVHFWV�RU�RUE�ZHE�VSLGHUV�FRXOG�EH�PRQLWRUHG��ZKLOH�IRU�LQYDVLYH�DQW�LPSDFWV��
SDUWLFXODUO\�$UJHQWLQH�DQWV��FKDQJHV�LQ�WKH�RFFXUUHQFH�DQG�QXPEHUV�RI�QDWLYH�DQWV�PLJKW�SURYLGH�D�
VXLWDEOH�PRQLWRULQJ�PHWKRG��
�
7KH�PHDVXUHPHQW�RI�RXWFRPHV�UHODWHG�WR�WKH�LPSDFWV�RI�DQLPDO�SHVWV�RQ�WKH�SURGXFWLYH�VHFWRU�LV�
OLNHO\�WR�EH�IRFXVVHG�SULQFLSDOO\�RQ�FKDQJHV�RQ�WKH�HFRQRPLF�FRVWV�RI�WKRVH�LPSDFWV�UHODWLYH�WR�WKH�
FRVWV�RI�FRQWURO��IRU�H[DPSOH��D�UHGXFWLRQ�LQ�ORVVHV�IURP�ELUG�GDPDJH�WR�JUDSHV�IURP��[�KD�WR��\�KD��
0HWKRGV�IRU�GDPDJH�HVWLPDWLRQ�DUH�UHDVRQDEO\�ZHOO�HVWDEOLVKHG��$�UHFHQW�ERRN�E\�+RQH��������DQG�
DQ�HDUOLHU�DFFRXQW�E\�:DONHU��������SURYLGH�JRRG�RYHUYLHZV�RI�PHWKRGRORJLHV��
�
2XWFRPH�PRQLWRULQJ�±�SODQW�SHVWV��
�
7KH�YDULRXV�W\SHV�RI�WKUHDW�SRVHG�E\�ZHHGV�WR�FRQVHUYDWLRQ�YDOXHV�SURYLGH�WKH�FRQWH[W�IRU�RXWFRPH�
PRQLWRULQJ��2ZHQ��������OLVWHG�WKHVH�DV�WKUHDWV�WR��L��QDWLYH�SODQWV�IURP�VPRWKHULQJ��VKDGLQJ�RU�
RWKHU�IRUPV�RI�FRPSHWLWLRQ�DQG�H[FOXVLRQ���LL��QDWLYH�DQLPDOV�IURP�KDELWDW�GHJUDGDWLRQ�DIIHFWLQJ�
IRRG�VXSSO\��EUHHGLQJ�VLWHV��HWF��DQG��LLL��QDWLYH�FRPPXQLWLHV�IURP�GLVSODFHPHQW�RI�VSHFLHV��DOWHUHG�
VXFFHVVLRQDO�SURFHVVHV�DQG�FKDQJHV�WR�HQHUJ\�DQG�QXWULHQW�IORZV��2XWFRPHV�RI�ZHHG�PDQDJHPHQW�
DUH�WKHUHIRUH�OLNHO\�WR�EH�UHIOHFWHG�LQ�FKDQJHV�LQ�QXPEHUV�DQG�RU�GLVWULEXWLRQ�RI�WKUHDWHQHG�QDWLYH�
SODQWV�DQG�DQLPDOV��DQG�LQ�PHDVXUHV�RI�VSHFLHV�RFFXSDQF\��HQYLURQPHQWDO�UHSUHVHQWDWLRQ�DQG�QDWLYH�
GRPLQDQFH��/HH�HW�DO��������RI�QDWLYH�FRPPXQLWLHV��
�
8UH��������DQG�0\HU��������ERWK�UHFRPPHQGHG�SKRWR�SRLQWV�WR�PRQLWRU�EURDG�FKDQJHV�LQ�
YHJHWDWLRQ�FRYHU��&KDQJHV�LQ�QDWLYH�DQLPDO�QXPEHUV�DQG�RU�GLVWULEXWLRQ�FRXOG�EH�PRQLWRUHG�XVLQJ�
WHFKQLTXHV�GHVFULEHG�DERYH��EXW�WKH�DSSURSULDWH�WHFKQLTXH�ZRXOG�GHSHQG�WR�VRPH�H[WHQW�RQ�WKH�
SDUWLFXODU�VSHFLHV�WR�EH�PRQLWRUHG��&KDQJHV�LQ�QDWLYH�SODQW�QXPEHUV��FRQGLWLRQ�DQG�RU�GLVWULEXWLRQ�
FRXOG�EH�PRQLWRUHG�XVLQJ�WKH�VDPH�WHFKQLTXHV�GHVFULEHG�IRU�ZHHGV�E\�3DUWULGJH�HW�DO���������DQG�
DERYH�IRU�EURZVLQJ�DQLPDO�SHVWV��L�H���SHUPDQHQW�SORWV���
�
7KH�PHDVXUHPHQW�RI�RXWFRPHV�UHODWHG�WR�WKH�LPSDFWV�RI�SODQW�SHVWV�RQ�WKH�SURGXFWLYH�VHFWRU�LV��DV�
IRU�DQLPDO�SHVWV��OLNHO\�WR�EH�IRFXVVHG�SULQFLSDOO\�RQ�FKDQJHV�RQ�WKH�HFRQRPLF�FRVWV�RI�WKRVH�
LPSDFWV�UHODWLYH�WR�WKH�FRVWV�RI�FRQWURO��6XLWDEOH�PHWKRGV�DUH�GHVFULEHG�LQ�WKH�UHIHUHQFHV�QRWHG�
DERYH��
�
�
��� 2EMHFWLYHV�
�

•� 7R�GHVLJQ��FRQGXFW��DQDO\VH��DQG�UHSRUW�RQ�D�VXUYH\�RI�DQLPDO�SHVW�DQG�ZHHG�FRQWURO�DQG�
DVVRFLDWHG�PRQLWRULQJ�XQGHUWDNHQ�E\����WHUULWRULDO�DXWKRULWLHV�GXULQJ�WKH�SHULRG���-XO\������±�
���-XQH������

•� 7R�LGHQWLI\�LVVXHV�ZLWK�FXUUHQW�SUDFWLFH��DQG�SURYLGH�DGYLFH�RQ�LPSURYHPHQWV�
•� 7R�SUHVHQW�ILQGLQJV�WR�FRXQFLO�ELRVHFXULW\�PDQDJHUV�JURXS�DQG�0$)%1=�SHVW�PDQDJHPHQW�

JURXS�
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�
��� 0HWKRGV�
�
$�VXUYH\�ZDV�GHVLJQHG�WR�JDWKHU�LQIRUPDWLRQ�DERXW�ZKDW�DQLPDO�DQG�SODQW�SHVW�FRQWURO�DQG�
DVVRFLDWHG�PRQLWRULQJ�WKH�SDUWLFLSDWLQJ�58$V�KDG�XQGHUWDNHQ�GXULQJ�WKH�SHULRG���-XO\������±����
-XQH�������H[FOXGLQJ�$+%�RSHUDWLRQV��VHH�$SSHQGL[���IRU�SDUWLFLSDWLQJ�58$V���2SHUDWLRQV�
FRQGXFWHG�E\�WKH�$QLPDO�+HDOWK�%RDUG��$+%��ZHUH�H[FOXGHG�IURP�WKH�VXUYH\�EHFDXVH�WKH\�DUH�
SHUIRUPDQFH�EDVHG�FRQWUDFWV�GHVLJQHG�WR�DFKLHYH�D�VSHFLILF�UHVLGXDO�WUDS�FDWFK�LQGH[��DQG�WKH\�KDYH�
DQ�DVVRFLDWHG�LQGHSHQGHQW�PRQLWRULQJ�SURJUDPPH�WKDW�LV�FDUULHG�RXW�DFFRUGLQJ�WR�13&$�EHVW�
SUDFWLFH�JXLGHOLQHV��7KH�FXUUHQW�SURMHFW�ZDV�PDLQO\�IRFXVVHG�RQ�FRQWURO�FRQGXFWHG�DV�SDUW�RI�
5306V��EXW�DOVR�FROOHFWHG�LQIRUPDWLRQ�RQ�DQ\�RWKHU�VXEVWDQWLDO�SHVW�FRQWURO�LQYROYLQJ�FRXQFLO�
UHVRXUFHV��HLWKHU�VWDII�WLPH�RU�RSHUDWLQJ�H[SHQGLWXUH���IRU�H[DPSOH�FRPPXQLW\�SURJUDPPHV�ZLWK�
FRXQFLO�VXSSRUW��)RU�HDFK�FRQWURO�RSHUDWLRQ�RU�SURJUDPPH��GHWDLOV�ZHUH�FROOHFWHG�DERXW�ZKDW�SHVWV�
ZHUH�WDUJHWHG��ZKDW�FRQWURO�ZRUN�ZDV�GRQH��E\�ZKRP��ZK\��ZKHUH��ZKHQ��DQG�KRZ��LQIRUPDWLRQ�
ZDV�DOVR�FROOHFWHG�RQ�ZKDW�DVVRFLDWHG�RSHUDWLRQDO�DQG�RU�RXWFRPH�PRQLWRULQJ�ZDV�GRQH�DQG�KRZ�LW�
ZDV�GRQH��DQG�HVWLPDWHV�RI�HIIRUW�DQG�RU�FRVWV�RI�PRQLWRULQJ��
�
$�GUDIW�OLVW�RI�TXHVWLRQV�ZDV�FRPSLOHG�IRU�XVH�DW�LQWHUYLHZV�ZLWK�FRXQFLO�VWDII��7KLV�ZDV�EDVHG�LQ�
SDUW�RQ�D�VLPLODU�SURMHFW�FRQGXFWHG�LQ�$XVWUDOLD��5HGGLH[�HW�DO���������6HYHUDO�DQLPDO�SHVW�DQG�ZHHG�
UHVHDUFKHUV�DW�/DQGFDUH�5HVHDUFK�FRPPHQWHG�RQ�WKH�GUDIW�TXHVWLRQV�DQG��DIWHU�PRGLILFDWLRQ��WKHVH�
ZHUH�GLVFXVVHG�ZLWK�%��5HGGLH[�DQG�0��+DUUH��0$)%1=��RQ����-XQH�������DQG�IXUWKHU�FKDQJHV�
LQFRUSRUDWHG��+RUL]RQV�5HJLRQDO�&RXQFLO�DJUHHG�WR�DFW�DV�D�WHVW�FDVH�IRU�WKH�LQWHUYLHZ�SURFHVV��DQG�
DIWHU�PHHWLQJ�ZLWK�WKHP�RQ����-XO\�������WKH�TXHVWLRQQDLUH�ZDV�IXUWKHU�UHILQHG�EHIRUH�WKH�UHPDLQLQJ�
SDUWLFLSDWLQJ�58$V�ZHUH�LQWHUYLHZHG��7KH�ILQDO�VHW�RI�TXHVWLRQV�XVHG�LQ�WKH�VXUYH\�LV�JLYHQ�LQ�
$SSHQGL[����
�
.H\�FRQWDFWV�ZHUH�LGHQWLILHG�IURP����UHJLRQDO�FRXQFLOV�DQG�WKUHH�WHUULWRULDO��RU�XQLWDU\��DXWKRULWLHV�
�L�H��GLVWULFW�FRXQFLOV��ZKR�KDYH�WKH�VDPH�OHYHO�RI�UHVSRQVLELOLW\�IRU�DGPLQLVWHULQJ�WKH�5306�LQ�WKHLU�
UHJLRQV��$SSHQGL[�����6XUYH\V�ZHUH�FRQGXFWHG�LQ�$XJXVW�������PRVWO\�E\�IDFH�WR�IDFH�LQWHUYLHZV�
WR�HQVXUH�DFFXUDF\�RI�GDWD�DQG�D�JRRG�OHYHO�RI�VXUYH\�SDUWLFLSDWLRQ��UHFRPPHQGHG�E\�%�5HGGLH[��
0$)%1=���0HHWLQJV�ZLWK�%LRVHFXULW\�PDQDJHUV��RU�RQH�RI�WKHLU�VWDII��DOVR�DOORZHG�IRU�GLVFXVVLRQ�
RI�WKH�ORFDO�DQG�UHJLRQDO�LVVXHV�DVVRFLDWHG�ZLWK�HDFK�58$��7KH�RQO\�VXUYH\�QRW�FRQGXFWHG�LQ�SHUVRQ�
EXW�E\�SKRQH��ZDV�ZLWK�WKH�:HVW�&RDVW�5HJLRQDO�&RXQFLO��&��,QJOH��SHUV��FRPP����ZKR�KDYH�DOPRVW�
QR�LQYROYHPHQW�LQ�QRQ�$+%�SHVW�FRQWURO�DFWLYLWLHV��'DWD�IURP�WKH�:HVW�&RDVW�DUH�WKHUHIRUH�QRW�
FRQVLGHUHG�DQ\�IXUWKHU��6LPLODUO\��WKH�&KDWKDP�,VODQGV�&RXQFLO�KDV�D�5306�EXW�VFDQW�UHVRXUFHV�
GHYRWHG�WR�LWV�LPSOHPHQWDWLRQ�ZKHQ�FRPSDUHG�ZLWK�PDLQODQG�FRXQFLOV��VR�LW�ZDV�QRW�LQWHUYLHZHG��
1HOVRQ�&LW\�&RXQFLO�LV�D�58$�EXW�FRQWULEXWHV�WR�WKH�5306�IUDPHZRUN�WKURXJK�D�MRLQW�PDQDJHPHQW�
VWUDWHJ\�DGPLQLVWHUHG�E\�WKH�7DVPDQ�GLVWULFW�FRXQFLO��'XULQJ�GDWD�HQWU\�DQG�DQDO\VLV��RFFDVLRQDO�
FRQWDFW�ZDV�PDGH�ZLWK�LQWHUYLHZHHV�WR�FKHFN�DQG�FODULI\�VRPH�LQIRUPDWLRQ��
�
:H�GHILQHG�D�SHVW�FRQWURO�SURJUDPPH�DV�DQ\�W\SH�RI�SHVW�FRQWURO�WKDW�DQ�58$�HLWKHU�IXQGHG�GLUHFWO\�
YLD�UDWHV��RU�UHTXLUHG�ODQGRZQHUV�WR�GR�DQG�VSHQW�WLPH�FR�RUGLQDWLQJ�WKLV��L�H���HQVXULQJ�FRPSOLDQFH���
%RWK�VFHQDULRV�JHQHUDOO\�KDSSHQHG�WKURXJK�WKH�5306�OHJLVODWLRQ��,QWHUYLHZHHV�ZHUH�DVNHG�D�
YDULHW\�RI�TXHVWLRQV�UHODWLQJ�WR�WKH�DLPV��MXVWLILFDWLRQ��W\SHV�RI�FRQWURO�DQG�DGPLQLVWUDWLRQ�RI�
RSHUDWLRQV��7KH\�ZHUH�DOVR�DVNHG�DERXW�DOO�PRQLWRULQJ�FRQGXFWHG�LQ�DVVRFLDWLRQ�ZLWK�HDFK�
RSHUDWLRQ��:H�GHILQHG�UHVXOW�PRQLWRULQJ�DV�WHFKQLTXHV�XVHG�WR�PHDVXUH�WKH�VXFFHVV�RU�IDLOXUH�RI�WKH�
DFWXDO�FRQWURO�ZRUN�DQG�RXWFRPH�PRQLWRULQJ�DV�WHFKQLTXHV�XVHG�WR�PHDVXUH�WKH�UHVSRQVH�RI�WKH�
YDOXHV�WKDW�D�SHVW�FRQWURO�RSHUDWLRQ�ZDV�DWWHPSWLQJ�WR�SURWHFW��7KH�IXQGHU�RI�WKH�RSHUDWLRQ�ZDV�
FRQVLGHUHG�HLWKHU�WR�EH�WKH�FRXQFLO��WKH�ODQGRZQHU��RU�ERWK��,Q�VLWXDWLRQV�ZKHUH�WKH�ODQGRZQHU��RU�
ODQG�PDQDJHU��H�J���'2&��IXQGHG�FRQWURO��QR�IXUWKHU�ILQDQFLDO�GHWDLOV�ZHUH�VRXJKW��7HQXUH�RI�ODQG�
ZDV�FRQVLGHUHG�WR�EH�HLWKHU�SULYDWH��SXEOLF��PL[HG�RU�FRXQFLO�RZQHG��6XPPDU\�VWDWLVWLFV�RQ�WKH�
58$V�DUH�QRWHG�LQ�$SSHQGL[����
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�
/DERXU�FRVWV�ZHUH�GHILQHG�DV�SDLG�KRXUV�IRU�FRXQFLO�VWDII��DV�RSSRVHG�WR�DFWXDO�RSHUDWLRQDO�FRVWV��
ZKLFK�FRXOG�LQFOXGH�FRQWUDFWRU�WLPH�DQG�WKH�FRVW�RI�FKHPLFDOV�RU�GHYLFHV��,Q�VLWXDWLRQV�ZKHUH�VWDII�
JDYH�FRVWV�LQ�KRXUV��ZH�KDYH�XVHG�D�FRPPRQ�FRQYHUVLRQ�RI���������SHU�VWDII�PHPEHU�SHU�\HDU��
�����SHU�GD\�RU�����SHU�KRXU�RI�VWDII�WLPH��)RU�PRQLWRULQJ�FRVWV��ZH�REWDLQHG�RQH�ILJXUH�RQO\��
LQFRUSRUDWLQJ�ERWK�ODERXU�DQG�RSHUDWLQJ��
�
1HDUO\�DOO�SURJUDPPHV��!�����RQ�ZKLFK�ZH�FROOHFWHG�LQIRUPDWLRQ�ZHUH�FRQVLGHUHG�DV�RQJRLQJ�DQG�
KDG�EHHQ�LQ�RSHUDWLRQ�EHIRUH�WKH������ILQDQFLDO�\HDU��%HFDXVH�RI�WKLV�DQG�IRU�VLPSOLILFDWLRQ�RI�GDWD�
FROOHFWLRQ�DQG�DQDO\VHV��ZH�DYHUDJHG�WKH�FRVWV�RI�WKH���\HDUV�����±���WR�JLYH�D�VLQJOH�DQQXDO�
HVWLPDWH�UHIOHFWLYH�RI�WKH�ZKROH�SHULRG��
�
7R�VLPSOLI\�WKH�FDWHJRULHV�VHW�RXW�LQ�5306V��ZH�XVHG�WZR�EURDG�JURXSLQJV��EDVHG�RQ�WKH�JHQHUDO�
RYHUDOO�JRDOV�IRU�PDQDJHPHQW�RI�D�SHVW�DQG�WKH�UHFRPPHQGDWLRQV�RI�WKH�%LRVHFXULW\�*HQHULF�
*XLGHOLQHV�*URXS��%***�������±�³HUDGLFDWLRQ´��ZKHUH�WKH�DLP�LV�WR�UHPRYH�HYHU\�LQGLYLGXDO�IURP�
DQ�DUHD��VRPHWLPHV�UHIHUUHG�WR�DV�WRWDO�FRQWURO�RU�]HUR�GHQVLW\���DQG�³FRQWDLQPHQW´��ZKHUH�WKH�DLP�LV�
WR�UHGXFH�WKH�GHQVLW\�RI�D�SHVW�LQ�DQ�DUHD��LQFRUSRUDWHV�ERXQGDU\�FRQWURO��UHGXFWLRQ��VXVWDLQHG�
FRQWURO�DQG�VXSSUHVVLRQ���7KH�%***�DOVR�VXJJHVWHG�XVLQJ�VXUYHLOODQFH�DV�D�FDWHJRU\��EXW�ZH�GLG�
QRW�GR�WKLV�EHFDXVH�RQO\�SHVW�FRQWURO�SURJUDPPHV�ZHUH�WKH�VXEMHFW�RI�WKLV�UHYLHZ��
�
2SHUDWLRQV�ZHUH�GHILQHG�DV�HLWKHU�µVSHFLHV�OHG¶�SURJUDPPHV��ZKHUH�WKH�DLP�RI�FRQWURO�LV�WDUJHWHG�DW�
LQGLYLGXDO�VSHFLHV��RU�µVLWH�OHG¶�SURJUDPPHV�ZKLFK�DLP�WR�FRQWURO�D�VXLWH�RI�VSHFLHV�LQ�D�SDUWLFXODU�
DUHD�IRU�D�EURDGHU�RYHUDOO�JRDO��7KH�GDWD�IURP�PRVW�VLWH�OHG�SURJUDPPHV�DQG�VRPH�VSHFLHV�OHG�
SURJUDPPHV��H�J��SRVVXP�FRQWURO��KDYH�EHHQ�JURXSHG�XQGHU�WKHLU�EXGJHWV�EHFDXVH�RI�WKH�ODUJH�
QXPEHUV�RI�WKHVH�RSHUDWLRQV�LQ�VRPH�UHJLRQV��7KH�XVXDO�VFHQDULR�ZDV�WKDW�RQH�EXGJHW�ZDV�XVHG�WR�
ILQDQFH�PDQ\�GLIIHUHQW�SURJUDPPHV��H�J���LQ�WKH�%D\�RI�3OHQW\�PRUH�WKDQ�����VLWHV�DUH�PDQDJHG�
ZLWK�D�JRDO�RI�SURWHFWLQJ�ELRGLYHUVLW\�DQG�LQ�WKH�+RUL]RQV�0DQDZDWX�UHJLRQ�WKHUH�DUH����SRVVXP�
FRQWURO�RSHUDWLRQV�HDFK�ZLWK�D�WDUJHW�RI�����57&���:H�WRRN�WKLV�SUDJPDWLF�DSSURDFK�EHFDXVH�
GHWDLOHG�LQIRUPDWLRQ�ZDV�QRW�QHHGHG�RQ�HDFK�RSHUDWLRQ�ZKHQ�RYHUDOO�JRDOV��DSSURDFK�DQG�
DGPLQLVWUDWLRQ�ZHUH�WKH�VDPH�DQG��PRUH�LPSRUWDQWO\�IRU�WKLV�SURMHFW��LI�WKHUH�ZHUH�YHU\�IHZ�
GLIIHUHQFHV�EHWZHHQ�RSHUDWLRQV�LQ�WKHLU�DVVRFLDWHG�PRQLWRULQJ��
�
(YHU\�DWWHPSW�KDV�EHHQ�PDGH�WR�HQVXUH�DFFXUDWH�GDWD��EXW�LQ�VRPH�FDVHV�WKHUH�ZHUH�LQFRQVLVWHQFLHV�
EHWZHHQ�WKH�DQVZHUV�WKDW�LQWHUYLHZHHV�JDYH�DQG�WKH�VWDWHG�JRDOV�RI�D�5306��:KHUH�WKLV�ZDV�WKH�
FDVH��ZH�KDYH�XVHG�WKH�YHUEDO�YHUVLRQ��:H�DOVR�KDG�VRPH�GLIILFXOW\�UHFRQFLOLQJ�ILQDQFLDO�
LQIRUPDWLRQ�DQG�HQVXULQJ�FRQVLVWHQF\�EHWZHHQ�GLIIHUHQW�UHJLRQDO�FRXQFLOV��RIWHQ�EHFDXVH�RI�GLIIHUHQW�
LQWHUQDO�UHSRUWLQJ�VWUXFWXUHV��ERWK�ILQDQFLDO�DQG�RSHUDWLQJ���7KH�ILJXUHV�UHSRUWHG�WR�XV�DUH�DVVXPHG�
WR�UHIOHFW�WKH�DFWXDO�GROODUV�VSHQW�RQ�FRQWURO��5HVSRQVLELOLWLHV�DQG�IXQGLQJ�IRU�SURJUDPPHV�DUH�RIWHQ�
VKDUHG�EHWZHHQ�58$V�DQG�RU�ZLWK�RWKHU�JRYHUQPHQW��RU�QRQ�JRYHUQPHQW��RUJDQL]DWLRQV��KRZHYHU��
DQG�VR�WKH�FRQWULEXWLRQV�RI�LQGLYLGXDO�58$V�PD\�KDYH�EHHQ�XQGHUHVWLPDWHG�EHFDXVH�RI�WKH�ZD\�
LQIRUPDWLRQ�ZDV�JDWKHUHG��
�
$�0LFURVRIW�$FFHVV�GDWDEDVH�ZDV�FRQVWUXFWHG�WR�KROG�WKH�GDWD�DQG�IDFLOLWDWH�LWV�DQDO\VLV��6RPH�GDWD�
ZHUH�FRQYHUWHG�WR�FDWHJRULHV�WR�VLPSOLI\�DQDO\VLV��'HWDLOV�RI�WKH�GDWDEDVH�DQG�FDWHJRULHV�XVHG�DUH�
SURYLGHG�LQ�$SSHQGL[����DQG�IXUWKHU�GHWDLOV�FDQ�EH�REWDLQHG�IURP�5LFKDUG�&OD\WRQ�
�FOD\WRQU#ODQGFDUHUHVHDUFK�FR�Q]���6DPSOH�VL]HV�YDU\�EHWZHHQ�VRPH�DQDO\VHV�EHFDXVH�VRPH�
LQWHUYLHZHHV�GLG�QRW�SURYLGH�DQVZHUV�WR�DOO�TXHVWLRQV��
�
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�
��� 5HVXOWV�
�
6XPPDU\�RI�FRQWURO�RSHUDWLRQV�
$QLPDO�DQG�SODQW�SHVW�IRFXVVHG�FRQWURO�RSHUDWLRQV��L�H��VSHFLHV�OHG��ZHUH�PXFK�FRPPRQHU�WKDQ�VLWH�
OHG�RSHUDWLRQV��7DEOH�����7KLV�LV�SDUWO\�D�UHIOHFWLRQ�RI�WKH�ZD\�LQ�ZKLFK�ZH�WUHDWHG�VRPH�RI�WKH�
LQIRUPDWLRQ��3ODQW�SHVW�OHG�RSHUDWLRQV�ZHUH�RIWHQ�FROOHFWLRQV�RI�VSHFLHV��UDWKHU�WKDQ�LQGLYLGXDO�
VSHFLHV�OHG�RSHUDWLRQV��PDQDJHG�DV�D�VXLWH�ZLWK�D�SDUWLFXODU�IRFXV��H�J��FRQWDLQPHQW��ERXQGDU\�
FRQWURO��WRWDO�FRQWURO��HWF���7KHUH�ZDV�XVXDOO\�D�VLQJOH�EXGJHW�IRU�VXFK�VXLWHV�RI�SODQW�SHVWV��DQG�LW�
ZRXOG�KDYH�EHHQ�GLIILFXOW�RU�PLVOHDGLQJ�WR�EUHDN�LW�GRZQ�LQWR�VPDOOHU�JURXSV��6RPH�RI�WKH�VLWH�OHG�
SURJUDPPHV�ZHUH�LQGLYLGXDO�VLWHV�EXW�PRVW��DV�DERYH��UHSUHVHQW�D�FROOHFWLRQ�RI�DUHDV�PDQDJHG�ZLWK�
WKH�VDPH�RYHUDOO�JRDOV�DQG�EXGJHW��
�
7DEOH���1XPEHU�RI�FRQWURO�RSHUDWLRQV�GXULQJ���������IRFXVVHG�RQ�DQLPDO�RU�SODQW�SHVW�RU�VLWH�
IRFXVVHG��'DWD�IURP�ODUJH�JURXSV�RI�VLWH�OHG�SURJUDPPHV�ZLWKLQ�UHJLRQV�ZHUH�SRROHG�WR�FUHDWH�RQH�
HQWU\��7ZR�VSHFLHV�OHG�SURJUDPPHV�KDG�VLJQLILFDQW�FRPSRQHQWV�RI�VLWH�OHG�RSHUDWLRQV��DQG�VR�ZHUH�
FRXQWHG�LQ�ERWK�FDWHJRULHV��
�

58$� $QLPDO�
SHVWV�

3ODQW�
SHVWV� 6LWH�OHG�

1RUWKODQG�� �� �� ��
$XFNODQG� �� �� ��
%D\�RI�3OHQW\� �� �� ��
:DLNDWR� �� �� ��
*LVERUQH� �� �� ��
7DUDQDNL� �� �� ��
+DZNHV�%D\� �� �� ��
+RUL]RQV� �� �� ��
*UHDWHU�:HOOLQJWRQ� �� �� ��
7DVPDQ� �� �� ��
0DUOERURXJK� �� �� ��
:HVW�&RDVW� �� �� ��
&DQWHUEXU\� �� �� ��
2WDJR� �� �� ��
6RXWKODQG� �� �� ��
727$/� ��� ��� ���

�
�
7KH�SULPDU\�REMHFWLYH�� �JRDO��IRU�FRQWURO��DV�GHVFULEHG�E\�WKH�LQWHUYLHZHHV��ZDV�PRVWO\�IRU�
ELRGLYHUVLW\�RU�SURGXFWLRQ�SURWHFWLRQ��������ZLWK�����IRU�DPHQLW\�DQG�HQYLURQPHQWDO�SURWHFWLRQ�
�7DEOH�����2IWHQ��PRUH�WKDQ�RQH�MXVWLILFDWLRQ�ZDV�SURYLGHG�IRU�FRQWURO�RSHUDWLRQV��7DEOH�����
%LRGLYHUVLW\�DQG�SURGXFWLRQ�SURWHFWLRQ�ZHUH�E\�IDU�WKH�PRVW�FRPPRQ�KLJKHVW�SULRULW\�MXVWLILFDWLRQV��
0DQ\�RSHUDWLRQV�������KDG�D�VHFRQGDU\�MXVWLILFDWLRQ��ZLWK�ELRGLYHUVLW\�SURWHFWLRQ�EHLQJ�WKH�PRVW�
FRPPRQ��
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�
7DEOH���1XPEHU�RI�FRQWURO�RSHUDWLRQV�ZLWKLQ�HDFK�58$�FDWHJRUL]HG�E\�SULPDU\�REMHFWLYH��
(QYLURQPHQWDO�SURWHFWLRQ�LQFOXGHG�RSHUDWLRQV�WR�SUHYHQW�RU�UHGXFH�VRLO�HURVLRQ�RU�PDLQWDLQ�ZDWHU�
TXDOLW\��
�

5HJLRQ� $PHQLW\� %LRGLYHUVLW\� (QYLURQPHQWDO�
SURWHFWLRQ� +HDOWK� 3URGXFWLRQ� 5HVHDUFK�

$XFNODQG� �� �� � � �� �
%D\�RI�
3OHQW\� � �� �� � �� �
&DQWHUEXU\� � �� � � �� �
*LVERUQH� � �� � � �� �
+DZNHV�%D\� � �� � � �� ��
+RUL]RQV� � �� � � �� �
0DUOERURXJK� � �� � � �� �
1RUWKODQG� � �� � � �� �
2WDJR� �� �� � � �� �
6RXWKODQG� �� �� � � �� �
7DUDQDNL� �� �� � � �� �
7DVPDQ� �� �� � � �� �
:DLNDWR� � �� �� � �� �
:HOOLQJWRQ� �� �� � �� �� �
7RWDO� �� ��� �� �� ��� ��

�
�
7DEOH���1XPEHU�RI�FRQWURO�RSHUDWLRQV�FDWHJRUL]HG�E\�SULRULW\�DVVLJQHG�WR�WKH�MXVWLILFDWLRQ��
�

� 3ULRULW\� �
-XVWLILFDWLRQ� �� �� �� �� 7RWDO�
3URGXFWLRQ� ��� ��� �� �� ���
%LRGLYHUVLW\� ��� ��� �� �� ���
$PHQLW\� �� �� �� �� ���
(QYLURQPHQWDO�3URWHFWLRQ� �� �� �� �� ���
+XPDQ�+HDOWK� �� �� �� �� ��
&XOWXUDO�9DOXHV� �� �� �� �� ��
5HVHDUFK� �� �� �� �� ��

�
�
)RU�ELRGLYHUVLW\�DQG�SURGXFWLRQ�SURWHFWLRQ�MXVWLILFDWLRQV��LQWHUYLHZHHV�LQGLFDWHG�D�ZLGH�UDQJH�RI�
GHVLUHG�RXWFRPHV�IURP�SHVW�FRQWURO�RSHUDWLRQV��7DEOH�����)RU�ELRGLYHUVLW\�SURWHFWLRQ��PRVW�
LQWHUYLHZHHV�LQGLFDWHG�WKDW�JHQHUDO�SURWHFWLRQ�RI�IRUHVW��VKUXEODQG�RU�JUDVVODQG��DQG�LQFUHDVLQJ�ELUG�
QXPEHUV�DQG�QDWLYH�GRPLQDQFH�ZHUH�NH\�JRDOV��)RU�SURGXFWLRQ�VHFWRU�SHVW�FRQWURO�WKH�PRVW�GHVLUHG�
RXWFRPHV�ZHUH�SDVWXUH�SURWHFWLRQ�DQG�FURS�SURWHFWLRQ�LQFUHDVHG�FURS�\LHOG��



���

/DQGFDUH�5HVHDUFK�1HZ�=HDODQG�/LPLWHG�

�
7DEOH���1XPEHU�RI�FRQWURO�RSHUDWLRQV�IRU�DOO�58$V�ZLWK�MXVWLILFDWLRQV�WDEXODWHG�DJDLQVW�GHVLUHG�
RXWFRPHV��7KLV�WDEOH�LQFOXGHV�DOO�MXVWLILFDWLRQV�IRU�HDFK�SURMHFW��UHJDUGOHVV�RI�WKHLU�SULRULW\�RUGHU��
�
� -XVWLILFDWLRQ�
'HVLUHG�2XWFRPH� $PHQLW\� %LRGLY� &XOWXUDO�

9DOXHV�
(QYLU�
SURWQ�

+XPDQ�
+HDOWK� 3URGQ� 5HVHDUFK�

(FRV\VWHP�SURWHFWLRQ� � �� � �� � �� �
)RUHVW�LQWHJULW\� � ��� � � � � �
*UDVVODQG�LQWHJULW\� � �� � � � � �
,QFUHDVH�QDWLYH�
GRPLQDQFH� � ��� � � � � �
,QFUHDVHG�FURS�\LHOG� � � � � � �� �
/DNH�LQWHJULW\� � � � �� � � �
0RUH�ELUGV� � ��� � � � � �
0RUH�ILVK� � � � � � �� �
0RUH�SDVWXUH� � � � � � ��� �
3UHYHQW�DOOHUJLHV� � � � � �� � �
3UHYHQW�7%� � � � � � �� �
3URWHFW�EDWV� � �� � � � � �
3URWHFW�FURS�
SURGXFWLRQ� � � � � � �� �
3URWHFW�QDWLYH�LQYHUWV� � �� � � � � �
3URWHFW�SODQWLQJV� � � � �� � �� �
6KUXEODQG�LQWHJULW\� � �� � � � � �
6RLO�&RQVHUYDWLRQ� � � � � � �� �
5HGXFH�LPSDFWV�RQ�
OLIHVW\OH� �� � � � �� � �
:HWODQG�LQWHJULW\� � �� � � � � �
8QVSHFLILHG� ��� �� �� � �� �� ��
7RWDO� ��� ��� �� ��� �� ��� ��
�
&RQWURO�RSHUDWLRQV�ZHUH�XQGHUWDNHQ�DW�D�UDQJH�RI�VFDOHV��5RXJKO\�HTXDO�QXPEHUV�RI�RSHUDWLRQV�ZHUH�
DSSOLHG�WR�WKH�ZKROH�UHJLRQ������DV�WR�SDUW�RI�WKH�UHJLRQ�������DOWKRXJK�VRPH�GHWDLO�ZDV�ORVW�KHUH�DV�
RSHUDWLRQV�RIWHQ�DSSHDUHG�WR�EH�GHVFULEHG�DV�UHJLRQ�ZLGH�IRU�FRQYHQLHQFH�±�IRU�H[DPSOH��WKH�VWDWHG�
DLP�RI�URRN�SURJUDPPHV�ZDV�DOZD\V�WR�HUDGLFDWH�URRNV�IURP�D�UHJLRQ�DOWKRXJK�WKH�DFWXDO�FRQWURO�
KDSSHQHG�RYHU�D�SDUW�RI�WKH�UHJLRQ��
�
&RQWURO�RSHUDWLRQV�ZHUH�FDUULHG�RXW�PRVWO\�E\�58$�VWDII�WKHPVHOYHV�RU�E\�H[WHUQDO�FRQWUDFWRUV��DQG�
OHVV�IUHTXHQWO\�E\�ERWK��RU�E\�ODQGRZQHUV�WKHPVHOYHV��7DEOH�����:KHQ�FRQWURO�ZDV�FRQGXFWHG�E\�D�
ODQGRZQHU��XVXDOO\�DV�D�UHTXLUHPHQW�RI�FRPSOLDQFH�ZLWK�5306�UXOHV��IXUWKHU�GDWD�ZHUH�QRW�XVXDOO\�
FROOHFWHG��
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�
7DEOH���1XPEHU�RI�SHVW�FRQWURO�RSHUDWLRQV�FRQGXFWHG�E\�58$�VWDII��E\�FRQWUDFWRUV��E\�ERWK��RU�E\�
ODQGRZQHUV��
�

�� 2SHUDWLRQ�&RQWUROOHU�
5HJLRQ� %RWK� &RQWUDFWRU� 58$� /DQGRZQHUV�
$XFNODQG� �� �� �� ��
%D\�RI�3OHQW\� �� �� �� �
&DQWHUEXU\� �� �� �� ��
+DZNHV�%D\� �� �� �� �
*LVERUQH� � �� �� ��
+RUL]RQV� �� �� �� �
0DUOERURXJK� �� �� �� ��
1RUWKODQG� �� �� �� �
2WDJR� �� �� �� ��
6RXWKODQG� � �� �� ��
7DUDQDNL� �� �� � ��
7DVPDQ� �� � �� ��
:DLNDWR� � �� �� ��
:HOOLQJWRQ� �� �� �� �
7RWDO� ��� ��� ��� ���

�
�
&RXQFLOV�IXQGHG�DSSUR[LPDWHO\�KDOI�RI�WKH�RSHUDWLRQV�UHTXLUHG�XQGHU�WKH�5306��7DEOH�����0RVW�
ODQGRZQHU�IXQGHG�SHVW�FRQWURO�ZDV�FRPSOLDQFH�UHODWHG��DQG�XQGHUWDNHQ�WR�PHHW�FULWHULD�QRWLILHG�LQ�
WKH�5306V��
�
7DEOH���1XPEHU�RI�RSHUDWLRQV�IXQGHG�E\�58$V��SULYDWH��ODQGKROGHU���RU�VKDUHG�
�

�� 58$� /DQGRZQHU� 6KDUHG�
5HJLRQ� � � �
$XFNODQG� �� � ��
%D\�RI�3OHQW\� �� �� ��
&DQWHUEXU\� �� �� ��
*LVERUQH� �� �� �
+DZNHV�%D\� �� � �
+RUL]RQV� �� � ��
0DUOERURXJK� �� �� ��
1RUWKODQG� �� � ��
2WDJR� �� �� ��
6RXWKODQG� �� �� ��
7DUDQDNL� �� �� ��
7DVPDQ� �� �� ��
:DLNDWR� �� �� ��
:HOOLQJWRQ� �� � ��
7RWDO� ��� ��� ���

�
0RUH�WKDQ�KDOI�RI�RSHUDWLRQV�ZHUH�FRQGXFWHG�RQ�ODQG�RI�PL[HG�WHQXUH��L�H��LQ�ERWK�SULYDWH�DQG�SXEOLF�
RZQHUVKLS��7DEOH�����6HFRQGDULO\��FRQWURO�ZDV�XQGHUWDNHQ�RQ�SULYDWH�ODQG��ZLWK�RQO\�D�IHZ�
H[DPSOHV�RI�RSHUDWLRQV�VROHO\�RQ�FRXQFLO�ODQG��DQG�WKHVH�ZHUH�LQ�UHJLRQV�ZKHUH�FRXQFLOV�FRXOG�
DIIRUG�LW��L�H���$XFNODQG�DQG�:HOOLQJWRQ��ZLWK�ODUJH�QHWZRUNV�RI�UHJLRQDO�SDUNV��RU�IRU�REMHFWLYHV�
VXFK�DV�IORRG�SURWHFWLRQ��H�J���+DZNHV�%D\���2I�WKH�����RSHUDWLRQV����ZHUH�LQLWLDWHG�WKURXJK�D��
�
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�
5306�YHUVXV�RWKHU�PHDQV�H�J��VHOI�KHOS�JURXSV��6R�FDOOHG�µVHOI�KHOS¶�SURMHFWV�FRXOG�DOVR�EH�
FRQVLGHUHG�DV�5306�LQLWLDWHG��DV�WKH\�DUH�DOORZHG�IRU�LQ�WKH�UHOHYDQW�OHJLVODWLRQ��
�
7DEOH���1XPEHU�RI�RSHUDWLRQV�FRQGXFWHG�RQ�FRXQFLO��SULYDWH��SXEOLF�RU�PL[HG�WHQXUH�ODQG��
�

� 3URJUDPPH�FRQWUROOHU�
5HJLRQ� &RXQFLO� 0L[HG� 3ULYDWH� 3XEOLF�
$XFNODQG� �� �� � ��
%D\�RI�3OHQW\� � �� �� �
&DQWHUEXU\� � �� �� �
*LVERUQH� � �� �� �
+DZNHV�%D\� � �� �� �
+RUL]RQV� � �� �� ��
0DUOERURXJK� � �� �� �
1RUWKODQG� � �� �� �
2WDJR� � �� �� �
6RXWKODQG� �� �� �� ��
7DUDQDNL� � �� �� �
7DVPDQ� � �� � �
:DLNDWR� � �� �� �
:HOOLQJWRQ� �� �� �� �
7RWDO� �� ��� ��� ��

�
�
5306V�VSHFLI\�D�ODUJH�QXPEHU�RI�SHVWV��QDPHO\����DQLPDO�VSHFLHV�DQG�����SODQW�VSHFLHV��1RW�DOO�RI�
WKHVH�ZHUH�LGHQWLILHG�E\�LQWHUYLHZHHV�DV�EHLQJ�WDUJHWHG�IRU�FRQWURO�LQ�WKH���������SHULRG��2QO\����
DQLPDOV�������ZHUH�UHFRUGHG�DV�EHLQJ�WDUJHWHG�E\�58$�FRQWURO�RSHUDWLRQV�LQ����������7DEOH�����
3RVVXPV�ZHUH�WKH�PRVW�IUHTXHQW�RI�WKHVH��IROORZHG�E\�PXVWHOLGV��UDWV��UDEELWV��JRDWV�DQG�URRNV��
�
7DEOH���3HVW�DQLPDOV�OLVWHG�ZLWK�WKH�QXPEHU�RI�RSHUDWLRQV�LQ�ZKLFK�WKH\�ZHUH�VSHFLILFDOO\�WDUJHWHG�
�LQ�EUDFNHWV���
�

6SHFLHV�DQG�WRWDO�QXPEHU�RI�RSHUDWLRQV�WDUJHWLQJ�WKDW�VSHFLHV�
3RVVXP�������0XVWHOLGV�������5DW�������5DEELW�������*RDW�������5RRN�������)HUDO�FDW�
�����$UJHQWLQH�DQW�����
�
'HHU��0DJSLHV�����
�
'DPD�ZDOODE\��'DUZLQV�DQW�����
�
&DWILVK��+DUH��.RL�FDUS��3LJ�����
�
%HQQHWW¶V�:DOODE\��%ODFN�+RXVH�$QW��%UXVKWDLOHG�URFN�ZDOODE\��)DOORZ�GHHU��
*DPEXVLD��+HGJHKRJ��+RXVH�PRXVH��3DUPD�ZDOODE\��3HUFK��5HG�GHHU��5XGG��6LND�
GHHU��6ZDPS�ZDOODE\��7HQFK��:DSLWL��:DVSV��:KLWH�IRRWHG�$QW�����

�
2QH�KXQGUHG�DQG�WKLUW\�WZR�SODQW�SHVWV�ZHUH�UHFRUGHG�DV�EHLQJ�WDUJHWHG�LQ����������7DEOH������PRUH�
WKDQ�IRXU�WLPHV�WKH�QXPEHU�RI�DQLPDO�SHVWV�DQG�DOVR�D�KLJKHU�SHUFHQWDJH�������RI�WKRVH�OLVWHG�LQ�WKH�
5306V�WKDQ�IRU�DQLPDO�SHVWV��������)RU�SODQWV��&RQWRUWD�SLQH��ROG�PDQ¶V�EHDUG��$IULFDQ�IHDWKHU�
JUDVV��JRUVH��1DVHOOD�WXVVRFN��QRGGLQJ�WKLVWOH��ZRROO\�QLJKWVKDGH��DQG�EURRP�ZHUH�WDUJHWHG�PRVW�
IUHTXHQWO\��
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�
7DEOH����3HVW�SODQWV�OLVWHG�ZLWK�WKH�QXPEHU�RI�RSHUDWLRQV�LQ�ZKLFK�WKH\�ZHUH�VSHFLILFDOO\�WDUJHWHG�
�LQ�EUDFNHWV��
�

6SHFLHV�DQG�WRWDO�QXPEHU�RI�RSHUDWLRQV�WDUJHWLQJ�WKDW�VSHFLHV�
&RQWRUWD�SLQH�������2OG�PDQ
V�EHDUG�������$IULFDQ�IHDWKHU�JUDVV�������*RUVH�������
1DVHOOD�WXVVRFN������1RGGLQJ�WKLVWOH������:RROO\�QLJKWVKDGH������%URRP������&OLPELQJ�
VSLQGOHEHUU\������5DJZRUW������%RQHVHHG������0RWK�SODQW������6SDUWLQD������6HQHJDO�WHD�
�����9DULHJDWHG�WKLVWOH������:HHGV������:LOG�JLQJHU������%DQDQD�SDVVLRQIUXLW������
'DUZLQ¶V�EDUEHUU\�����
�
$XVWUDOLDQ�6HGJH��%DWKXUVW�EXU��&DWKHGUDO�EHOOV��&KLOHDQ�QHHGOH�JUDVV��(YHUJUHHQ�
EXFNWKRUQ��/DJDURVLSKRQ��/DQWDQD��0DQFKXULDQ�ZLOG�ULFH��0LJQRQHWWH�YLQH��6DIIURQ�
WKLVWOH��6PLOD[��:KLWH�HGJHG�QLJKWVKDGH�����
�
%R[WKRUQ��&KLQHVH�SHQQLVHWXP��&OLPELQJ�DVSDUDJXV��&RWRQHDVWHU��(JHULD��+RUQZRUW��
0DGHLUD�YLQH��3DPSDV��3ULYHW��3XUSOH�ORRVHVWULIH��5HHG�VZHHW�JUDVV��:DWHU�SRSS\�����
�
$OOLJDWRU�ZHHG��$VLDWLF�NQRWZHHG��%ODFNEHUU\��%XU�GDLV\��&KLOHDQ�IODPH�FUHHSHU��(HO�
JUDVV��(OGHUEHUU\��*LDQW�QHHGOHJUDVV��*XQQHUD��+DZNZHHG��+DZWKRUQ��+LPDOD\DQ�
KRQH\VXFNOH��+ROO\��-DSDQHVH�KRQH\VXFNOH��.XG]X�YLQH��0DUVKZRUW��0LVW�IORZHU��
3KUDJPLWHV��3OXPHOHVV�WKLVWOH��5KDPQXV��5R\DO�IHUQ��6SLQ\�HPH[��6ZHHW�SHD�VKUXE��
6\FDPRUH�����
�
$FPHQD��$IULFDQ�FOXE�PRVV��$JDSDQWKXV��$SSOH�RI�VRGRP��$VSDUDJXV��%DOORRQ�YLQH��
%DUEHUU\��%RPHULD��%LWWHUVZHHW��%OXH�SDVVLRQ�IORZHU��%OXH�OHDYHG�ZDWWOH��
%URRPVHGJH��%UXVK�ZDWWOH��%XUGRFN��%XVK\�DVSDUDJXV��&DOLIRUQLDQ�WKLVWOH��&KLQHVH�
SULYHW��&RPPRQ�LY\��&RWWRQ�WKLVWOH��&UDFN�ZLOORZ��'HYLO
V�ILJ��'HYLO
V�WDLO��(ODHDJQXV��
(ORGHD��(QWLUH�PDUVKZRUW��*HUPDQ�LY\��*LDQW�EXWWHUFXS��*LDQW�JXQQHUD��JLDQW�UHHG��
*RDWV�UXH��*UHDW�UHHGPDFH��*UHHQ�FHVWUXP��*UH\�ZLOORZ��+HDWKHU��+HPORFN��+RUVH�
QHWWOH��+RXWWX\QLD��-DSDQHVH�VSLQGOHEHUU\��-DVPLQH��.DQJDURR�JUDVV��.QRWZHHGV��
0H[LFDQ�IHDWKHU�JUDVV��0RQWEUHWLD��0RXQWDLQ�SLQH��1RRJRRUD�EXU��3DUURWV�IHDWKHU��
3XUSOH�QXWVHGJH��3XUSOH�SDPSDV��5HG�FHVWUXP��5HHG�FDQDU\�JUDVV��6DJLWWDULD��6FRWFK�
WKLVWOH��6FUDPEOLQJ�OLO\��6LEHULDQ�O\PH�JUDVV��6SDQLVK�KHDWK��6WRQHFURS��6ZHHW�EULDU��
7XWVDQ��8QGDULD��:KLWH�EU\RQ\��:LOG�NLZLIUXLW��:LOG�WXUQLS��<HOORZ�ZDWHU�OLO\�����

�
3HVW�SODQW�FRQWURO�RSHUDWLRQV�ZHUH�FRQGXFWHG�XVLQJ�KHUELFLGHV�RU�RWKHU�FKHPLFDOV��PHFKDQLFDO�
PHDQV��RU�ELRORJLFDO�FRQWURO��XVXDOO\�LQ�FRPELQDWLRQ��)RU�DQLPDO�SHVWV��WKH�WRROV�HPSOR\HG�LQFOXGHG�
WR[LQV�������DHULDO�DQG�JURXQG�EDLWLQJ��SLQGRQH��EURGLIDFRXP��GLSKDFLQRQH��IHUDWR[�F\DQLGH�DQG�
FKROHFDOFLIHURO�IRU�PDPPDOV��'5&�����IRU�URRNV��;�WLQJXLVK�EDLW�IRU�DQWV���VKRRWLQJ��WUDSSLQJ��
HOHFWULF�ILVKLQJ��GUDLQLQJ��DTXDWLF�ILVK�SHVWV���DQG�GH�VH[LQJ��FDWV�RQO\���$�QXPEHU�RI�58$V�DOVR�
XVHG�UHOHDVHV�RI�5DEELW�+DHPRUUKDJLF�'LVHDVH�YLUXV�WR�FRQWURO�UDEELWV��
�
$YHUDJH�DQQXDO�H[SHQGLWXUH�RQ�DQLPDO�DQG�SODQW�SHVW�FRQWURO�ZDV�DERXW�����PLOOLRQ��ZLWK�URXJKO\�
WKH�VDPH�VSHQW�RQ�58$�GLUHFW�VWDII�FRVWV�DQG�H[WHUQDO�FRVWV��GLUHFW�RSHUDWLQJ�H[SHQGLWXUH�DQG�RU�
FRQWUDFWRU�IHHV���7DEOH������
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�
7DEOH����(VWLPDWHG�FRVWV�RI�DQLP�DQG�SODQW�SHVW�FRQWURO�RSHUDWLRQV��7KH�ILJXUHV�DUH�WKH�DYHUDJH�
DQQXDO�FRVW�IRU���������GHULYHG�IURP�VXSSOLHG�GDWD�RQ�VWDII�WLPHV��RSHUDWLQJ�FRVWV�DQG�FRQWUDFWRU�
IHHV��ZLWK�VWDII�WLPH�YDOXHG�XVLQJ�VWDQGDUG�UDWHV��
�

5HJLRQ� /DERXU�FRVWV� 2SHUDWLQJ�FRVWV�
$XFNODQG� ���������� ����������
%D\�RI�3OHQW\� ���������� ��������
&DQWHUEXU\� ������� ����������
*LVERUQH� �������� �������
+DZNHV�%D\� �������� ��������
+RUL]RQV� ���������� ����������
0DUOERURXJK� ������� �������
1RUWKODQG� �������� ��������
2WDJR� �������� ��������
6RXWKODQG� ������� ��������
7DUDQDNL� �������� ��������
7DVPDQ� ������� ��
:DLNDWR� ���������� ����������
:HOOLQJWRQ� ���������� ��������
7RWDO� ���������� �����������

�
�
5HVXOWV�DQG�RXWFRPH�PRQLWRULQJ�
$�ZLGH�UDQJH�RI�PRQLWRULQJ�WHFKQLTXHV�ZDV�XVHG�WR�PHDVXUH�WKH�SURJUHVV�RI�SHVW�FRQWURO��)RU�
DQLPDOV�WKHVH�LQFOXGHG��ZLWK�IUHTXHQF\�RI�XVH�LQ�EUDFNHWV��ILYH�PLQXWH�ELUG�FRXQWV������WUDQVHFW�ELUG�
FRXQWV������EDLW�WDNH������IROLDU�EURZVH�LQGH[������KXQWHU�UHWXUQV��LQFOXGLQJ�XVH�RI�-XGDV�JRDWV�������
PRGLILHG�0DF/HDQ�UDEELW�LQGH[������VSRWOLJKW�FRXQWV������SLWIDOO�WUDSV������ZD[�WDJV������UHVLGXDO�WUDS�
FDWFK�SUH�FRQWURO������57&�SRVW�FRQWURO������57&�SUH��DQG�SRVW�FRQWURO�������IDHFDO�SHOOHW�FRXQWV������
WUDFNLQJ�WXQQHOV������EDLWHG�YLDOV��IRU�DQWV�������
�
)RU�SODQWV��PHWKRGV�XVHG�ZHUH�DHULDO�SKRWRJUDSKV������DQQXDO�VLWH�LQVSHFWLRQV�RQO\�������VLWH�
LQVSHFWLRQ�ZLWK�IROORZ�XS�DIWHU�WUHDWPHQW�������VLWH�LQVSHFWLRQ�ZLWK�*,6�������SHUPDQHQW�YHJHWDWLRQ�
SORWV�����[����P�������SKRWRSRLQWV������EHOW�WUDQVHFWV������SORWV�RQ�WUDQVHFWV������5(&&(�SORWV������
VSHFLHV�OLVW�ZLWK�DEXQGDQFH�������
�
$�VPDOOHU�VHW�RI����RI�WKHVH�ZDV�XVHG�IRU�RXWFRPH�PRQLWRULQJ��7DEOH������
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�
([SHQGLWXUH�RQ�PRQLWRULQJ��FDOFXODWHG�LQ�WKH�VDPH�ZD\�DV�IRU�H[SHQGLWXUH�RQ�SHVW�FRQWURO�
RSHUDWLRQV��LV�VXPPDUL]HG�LQ�7DEOH�����
�
7DEOH����7RWDO�IXQGLQJ�IRU�PRQLWRULQJ�E\�UHJLRQ��
�

5HJLRQ�
2XWFRPH�

PRQLWRULQJ�

5HVXOW�PRQLWRULQJ�
�H[FOXGLQJ�

FRPSOLDQFH��

&RPSOLDQFH���
UHODWHG�UHVXOW�
PRQLWRULQJ� 7RWDO�

$XFNODQG� ������� �������� �� ��������
%D\�RI�3OHQW\� ������� ������ �� �������
&DQWHUEXU\� �������� �������� ���������� ����������
*LVERUQH� �� �������� �� ��������
+DZNHV�%D\� ������� �������� �� ��������
+RUL]RQV� �� �������� �� ��������
0DUOERURXJK� �� ������� �������� ��������
1RUWKODQG� �� ������� �� �������
2WDJR� �� ������� �������� ��������
6RXWKODQG� ������ ������� ������� �������
7DUDQDNL� �� ������� �������� ��������
7DVPDQ� �� ������� �������� ��������
:DLNDWR� �� �������� �� ��������
:HOOLQJWRQ� ������� �������� ��� ��������
7RWDO� �������� ���������� ���������� ����������
��
�
$ERXW�����RI�58$�IXQGLQJ�GHGLFDWHG�WR�SHVW�FRQWURO�ZDV�XVHG�IRU�PRQLWRULQJ��0RQLWRULQJ�IRU�
FRPSOLDQFH�SXUSRVHV�DFFRXQWHG�IRU�����RI�DOO�PRQLWRULQJ�H[SHQGLWXUH��HYHQ�WKRXJK�LW�ZDV�RQO\�
GRQH�E\�VL[�RI�WKH�58$V��7KH�YHU\�ODUJH�H[SHQGLWXUH�RQ�FRPSOLDQFH�PRQLWRULQJ�E\�(QYLURQPHQW�
&DQWHUEXU\�LV�D�GHOLEHUDWH�SROLF\�WR�HQVXUH�WKDW�SHVW�PDQDJHPHQW�LV�XQGHUWDNHQ��,W�LV�IRFXVVHG�
SULQFLSDOO\�RQ�UDEELWV�������������1DVHOOD�WXVVRFN�������������ROG�PDQ¶V�EHDUG�������������DQG�
FRQWDLQPHQW�SODQWV�������������
�
2XWFRPH�PRQLWRULQJ�DFFRXQWHG�IRU�DERXW����RI�WKH�WRWDO�PRQLWRULQJ�H[SHQGLWXUH��DQG�DERXW������
RI�WKH�WRWDO�VSHQW�RQ�FRXQFLO�IXQGHG�SHVW�FRQWURO��0RUH�WKDQ�KDOI�RI�WKH�ORFDO�DXWKRULWLHV�ZH�VXUYH\HG�
GLG�QR�RXWFRPH�PRQLWRULQJ�DQG�RQH�SURJUDPPH�IURP�(QYLURQPHQW�&DQWHUEXU\��µELRGLYHUVLW\�VLWHV¶��
DFFRXQWHG�IRU�DOPRVW�KDOI�RI�WKH�WRWDO�H[SHQGLWXUH�������������7KH�RQO\�RWKHU�VXEVWDQWLDO��
FRPPLWPHQW�WR�RXWFRPH�PRQLWRULQJ�FDPH�IURP�*UHDWHU�:HOOLQJWRQ�5HJLRQDO�&RXQFLO�ZKRVH�
µUHJLRQDO�SDUNV¶�KDG�DQ�RXWFRPH�PRQLWRULQJ�EXGJHW�RI�DERXW����������
�
0RVW�������FRQWURO�RSHUDWLRQV�KDG�VRPH�IRUP�RI�UHVXOWV�WDUJHW�RU�µJRDO¶��)RU�WKRVH�RSHUDWLRQV�ZLWK�
VSHFLILHG�WDUJHWV��WKH�PRVW�FRPPRQ�PHDVXUHV�ZHUH�D�VSHFLILHG���UHGXFWLRQ�LQ�SHVW�QXPEHUV��������
D�WDUJHW�WKUHVKROG��H�J��QXPEHUV��DUHD��EHORZ�ZKLFK�SHVWV�ZHUH�WR�EH�UHGXFHG��������DQG�]HUR�
GHQVLW\��������1RQH�RI�WKH�RSHUDWLRQV�WKDW�KDG�DVVRFLDWHG�RXWFRPH�PRQLWRULQJ�KDG�VSHFLILHG�
RXWFRPH�WDUJHWV��
�
7DEOH����VXPPDULVHV�WKH�GHVLJQ�RI�DQLPDO�DQG�SODQW�SHVW�FRQWURO�DQG�DVVRFLDWHG�PRQLWRULQJ�DVVHVVHG�
XVLQJ�WKH�UHOLDELOLW\�RI�LQIHUHQFH�IUDPHZRUN�GHYHORSHG�E\�5HGGLH[�DQG�)RUV\WK���������1LQHWHHQ�
FRQWURO�RSHUDWLRQV�WKDW�ZHUH�FRQGXFWHG�VROHO\�IRU�FRPSOLDQFH�SXUSRVHV�ZHUH�H[FOXGHG�IURP�WKH�
DQDO\VLV��2YHUDOO��DERXW�����RI�RSHUDWLRQV�KDG�VRPH�IRUP�RI�UHVXOWV�PRQLWRULQJ��FRPSDUHG�ZLWK�
RQO\�����ZLWK�VRPH�IRUP�RI�RXWFRPH�PRQLWRULQJ��1LQH�RSHUDWLRQV�������KDG�QR�PRQLWRULQJ�DW�DOO��
:H�GLG�QRW�H[DPLQH�WKH�GHWDLOHG�GHVLJQ�RI�PRQLWRULQJ��DQG�VR�FDQQRW�FRPPHQW�RQ�WKH�DGHTXDF\�RI�
PRQLWRULQJ�ZKHUH�LW�ZDV�XQGHUWDNHQ��
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�
7DEOH����6XPPDU\�RI�GHVLJQ�RI�DQLPDO�DQG�SODQW�SHVW�FRQWURO�DQG�DVVRFLDWHG�PRQLWRULQJ��FI��7DEOH�
����
�
7UHDWPHQW�

DUHDV�

1RQ�
WUHDWPHQW�
DUHDV�

5HVXOW�
PRQLWRULQJ�

2XWFRPH�
PRQLWRULQJ�

�
�

5DQN� 1XPEHU� ��
�� �� 1R� 1R� �� �� �����
�� �� <HV� 1R� �� ��� �����
�� �� 1R� <HV� �� �� ����
�� �� <HV� <HV� �� �� ����
�� �� <HV� 1R� �� �� ����
�� �� 1R� <HV� �� �� ����
�� �� <HV� <HV� �� �� ����

�
7KH�PRVW�FRPPRQ�GHVLJQ�������ZDV�IRU�D�VLQJOH�WUHDWPHQW�DUHD��QR�QRQ�WUHDWPHQW�DUHD��DQG�UHVXOWV�
PRQLWRULQJ�RQO\��WKH�VHFRQG�OHDVW�UREXVW�RI�GHVLJQV�LQ�WKH�IUDPHZRUN�DERYH��2QO\�WKUHH�RSHUDWLRQV�
�����RI�WKH����WKDW�KDG�PRQLWRULQJ�KDG�ERWK�WUHDWPHQW�DQG�QRQ�WUHDWPHQW�DUHDV�DQG�ERWK�UHVXOWV�DQG�
RXWFRPH�PRQLWRULQJ��DQG�QR�RSHUDWLRQV�ZHUH�FRQGXFWHG�WR�WKH�KLJKHVW�VWDQGDUG�LQ�7DEOH����
�
2SHUDWLRQV�ZLWK�ERWK�WUHDWPHQW�DQG�QRQ�WUHDWPHQW�DUHDV�DQG�ERWK�UHVXOWV�DQG�RXWFRPH�PRQLWRULQJ�
ZHUH�

•� D�VPDOO�ELRGLYHUVLW\�IRFXVVHG�RSHUDWLRQ�WKDW�WDUJHWHG�SRVVXP��UDWV��PXVWHOLGV��HOGHUEHUU\�DQG�
KDZWKRUQ��5HVXOW�PRQLWRULQJ�ZDV�GRQH�E\�EHOW�WUDQVHFW�IRU�ZHHGV��SUH�FRQWURO�57&�IRU�
SRVVXPV��DQG�WUDFNLQJ�WXQQHOV�IRU�PXVWHOLGV�DQG�UDWV��2XWFRPH�PRQLWRULQJ�ZDV�GRQH�E\�
5(&&(�SORWV�DQG���PLQXWH�ELUG�FRXQWV��

•� D�VPDOO�ELRGLYHUVLW\�IRFXVVHG�RSHUDWLRQ�WKDW�WDUJHWHG�SRVVXPV��UDWV��PXVWHOLGV��PDJSLHV��KROO\��
FRWRQHDVWHU�DQG�'DUZLQ¶V�EDUEHUU\��5HVXOW�PRQLWRULQJ�ZDV�GRQH�E\�SUH��DQG�±SRVW�FRQWURO�
57&�IRU�SRVVXPV��DQG�WUDFNLQJ�WXQQHOV�IRU�PXVWHOLGV�DQG�UDWV��2XWFRPH�PRQLWRULQJ�ZDV�GRQH�
E\�SKRWRSRLQWV�IRU�ZHHGV��DQG���PLQXWH�ELUG�FRXQWV�DQG�IROLDU�EURZVH�LQGH[�IRU�DQLPDO�SHVWV��

•� D�ODUJH�SURGXFWLRQ�IRFXVVHG�SRVVXP�FRQWURO�RSHUDWLRQ�IRU�7E�DQG�SDVWXUH�SURWHFWLRQ��ZLWK�
ELRGLYHUVLW\�SURWHFWLRQ�DV�D�VHFRQG�SULRULW\���2XWFRPH�PRQLWRULQJ�ZDV�E\�IROLDU�EURZVH�LQGH[��
EXW�QR�PHDVXUHV�RI�FKDQJHV�LQ�LPSDFW�RQ�SDVWXUH�SURGXFWLRQ�ZHUH�PDGH��

�
)LYH�RWKHU�RSHUDWLRQV����VLWH�OHG����VSHFLHV�OHG��DOO�ELRGLYHUVLW\�IRFXVVHG��KDG�UHVXOWV�DQG�RXWFRPH�
PRQLWRULQJ�RQ�WKH�WUHDWPHQW�DUHD�EXW�ODFNHG�D�QRQ�WUHDWPHQW�DUHD��2XWFRPH�PRQLWRULQJ�ZDV�E\�
SKRWRSRLQWV��������PLQXWH�ELUG�FRXQWV������IROLDU�EURZVH�LQGH[������SHUPDQHQW�YHJHWDWLRQ�SORWV������
DQG�SLWIDOO�WUDSV�������
�
$OO�RXWFRPH�PRQLWRULQJ�WKDW�ZDV�LGHQWLILHG�LQ�WKH�VXUYH\�H[FHSW�RQH�RSHUDWLRQ�KDG�ELRGLYHUVLW\�
SURWHFWLRQ�DV�LWV�SULPDU\�JRDO�±�WKHUH�DSSHDUHG�WR�EH�QR�PRQLWRULQJ�IRU�HFRQRPLF�RXWFRPHV�RI�SHVW�
PDQDJHPHQW�IRU�IRUHVWU\�RU�DJULFXOWXUDO�SURGXFWLRQ��
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�
��� 'LVFXVVLRQ�DQG�&RQFOXVLRQV�
�
3URMHFW�ILQGLQJV�
7KH�SULPDU\�REMHFWLYH�RI�WKLV�SURMHFW�ZDV�WKH�FROOHFWLRQ�DQG�V\QWKHVLV�RI�EDVHOLQH�LQIRUPDWLRQ�WR�
KHOS�LGHQWLI\�DUHDV�RI�LPSURYHPHQW��SDUWLFXODUO\�ZLWK�UHVSHFW�WR�RXWFRPH�PRQLWRULQJ��DQG�VR�WKDW�WKH�
EHQHILWV�RI�IXWXUH�FKDQJHV�WR�58$�SHVW�PDQDJHPHQW�FDQ�EH�PHDVXUHG�DJDLQVW�WKLV�EDVHOLQH��
�
58$V�GLIIHUHG�LQ�WKH�H[WHQW�WR�ZKLFK�WKHLU�LQYROYHPHQW�ZLWK�SHVW�PDQDJHPHQW�ZDV�PDLQO\�
UHJXODWRU\��RU�µFRPSOLDQFH�EDVHG¶���RU�XQGHUWDNHQ�E\�58$V�WKHPVHOYHV��0RVW�58$V�FRPELQH�WKHVH�
WZR�DSSURDFKHV��EXW�VRPH�OHDQ�VWURQJO\�WRZDUGV�RQH�RU�WKH�RWKHU��)RU�H[DPSOH��PRVW�VWDII�WLPH�LQ�
&DQWHUEXU\��7DUDQDNL�DQG�2WDJR��SDUWLFXODUO\�IRU�ZHHGV���LV�VSHQW�RQ�VLWH�LQVSHFWLRQV��LVVXLQJ�
QRWLFHV�DQG�FKHFNLQJ�WKDW�ODQGKROGHUV�KDYH�XQGHUWDNHQ�WKH�UHTXLUHG�ZRUN��,Q�WKH�FDVH�RI�UDEELW�
PDQDJHPHQW�LQ�2WDJR��RQH�WKLUG�RI�WKH�HVWLPDWHG�FRVW�RI�FRQWURO�RI�����0�DQQXDOO\�LV�VSHQW�E\�WKH�
FRXQFLO�DQG�WKHQ�ELOOHG�WR�WKH�UHOHYDQW�ODQGKROGHUV��7KLV�FRQWUDVWV�ZLWK�$XFNODQG��*LVERUQH�DQG�
:HOOLQJWRQ�ZLWK�ODUJH�WHDPV�RI�ILHOG�VWDII�XQGHUWDNLQJ�WKH�ZRUN�WKHPVHOYHV��
�
58$�SHVW�PDQDJHPHQW�LV�VWLOO�ODUJHO\�IRFXVVHG�RQ�VSHFLHV�OHG�SURJUDPPHV��+RZHYHU��PRVW�58$�
PDQDJHUV�FRPPHQWHG�RQ�WKH�WUHQG�WRZDUGV�VLWH�OHG�RSHUDWLRQV��ZLWK�EHWWHU�LQWHJUDWHG�DQLPDO�DQG�
SODQW�SHVW�FRQWURO�DLPHG�WR�SURGXFH�D�ZLGHU�UDQJH�RI�EHQHILWV�DW�NH\�VLWHV��DOWKRXJK�PDQ\�RI�WKH�
EHQHILWV�ZHUH�LPSOLFLW�H[SHFWDWLRQV�UDWKHU�WKDQ�H[SOLFLW�JRDOV���
�
7KH�SULPDU\�JRDO�IRU�58$�SHVW�FRQWURO�ZDV�VSOLW�HTXDOO\�EHWZHHQ�ELRGLYHUVLW\�DQG�SURGXFWLYH�VHFWRU�
SURWHFWLRQ��3URGXFWLYH�VHFWRU�IRFXVVHG�RSHUDWLRQV�XVHG�ELRGLYHUVLW\�SURWHFWLRQ�DV�D�NH\�VXSSRUWLQJ�
MXVWLILFDWLRQ�PXFK�PRUH�RIWHQ�WKDQ�YLFH�YHUVD��ZKLFK�LV�SHUKDSV�D�UHIOHFWLRQ�RI�WKH�LQFUHDVLQJ�
HPSKDVLV�RQ�MXVWLI\LQJ�PXOWLSOH�EHQHILWV�RI�SHVW�FRQWURO��+RZHYHU��WKH�HFRQRPLF�HPSKDVLV�ZDV�QRW�
UHIOHFWHG�LQ�DFWXDO�PHDVXUHPHQW�±�WKHUH�ZDV�QR�RXWFRPH�PRQLWRULQJ�RI�WKH�HFRQRPLF�EHQHILWV�RI�
SHVW�PDQDJHPHQW�IRU�SURGXFWLYH�VHFWRU�SURWHFWLRQ��7KLV�PD\�EH�EHFDXVH�58$V�FRQVLGHU�WKH�
SDUWLFXODU�LQGXVWULHV�LQYROYHG�VKRXOG�EH�UHVSRQVLEOH��LW�PD\�EH�SDUWO\�EHFDXVH�RI�LPSOLFLW�
DVVXPSWLRQV�RI�D�GLUHFW�OLQN�EHWZHHQ�SHVW�UHGXFWLRQ�DQG�UHGXFHG�ORVVHV�EDVHG�RQ�SULRU�NQRZOHGJH���
RU�LW�PD\�UHIOHFW�DQ�XQVWDWHG�DSSOLFDWLRQ�RI�WKH�SUHFDXWLRQDU\�SULQFLSOH��LQ�WKH�DEVHQFH�RI�SULRU�
NQRZOHGJH��UHGXFH�SHVW�WR�DV�ORZ�QXPEHUV�DV�SRVVLEOH���,W�PD\�DOVR�EH�EHFDXVH�WKH�FROOHFWLRQ�RI��
UREXVW�GDWD�RQ�SURGXFWLRQ�RXWFRPHV�ZRXOG�UHTXLUH�IXQGLQJ�RI�D�OHYHO�DQG�GXUDWLRQ�ZHOO�EH\RQG�WKH�
DELOLW\�RI�DQ\�LQGLYLGXDO�58$�WR�IXQG��&��/HFNLH��SHUV��FRP���
�
:LWKLQ�ELRGLYHUVLW\�IRFXVVHG�RSHUDWLRQV��WKHUH�ZDV�D�ZLGH�UDQJH�RI�GHVLUHG�RXWFRPHV��EXW�WKH�WKUHH�
PRVW�IUHTXHQW�������ZHUH�LPSURYHG�RU�VXVWDLQHG�IRUHVW�LQWHJULW\��LQFUHDVHG�QXPEHUV�RI�QDWLYH�ELUGV��
DQG�LQFUHDVHG�GRPLQDQFH�RI�QDWLYH�VSHFLHV��0RVW�SURGXFWLRQ�VHFWRU�IRFXVVHG�RSHUDWLRQV�KDG�WKH�
GHVLUHG�RXWFRPH�RI�LQFUHDVHG�SDVWXUH�SURGXFWLRQ�������RU�UHGXFLQJ�FURS�ORVVHV��������6RPH�58$V�
DOVR�GLUHFWHG�UHVRXUFHV�WR�SHVW�FRQWURO�IRU�WKH�SUHYHQWLRQ�RI�ERYLQH�7E�������SUHVXPDEO\�DQ�DGMXQFW�
WR�H[LVWLQJ�$+%�RSHUDWLRQV�DV�D�ULVN�PDQDJHPHQW�VWUDWHJ\�LQ�DUHDV�ZKHUH�$+%�FRQWURO�KDV�QRZ�
FHDVHG��RU�WR�VXVWDLQ�RWKHU�SHUFHLYHG�EHQHILWV�RI�FRQWURO�RI�ZLOGOLIH�IRU�ERYLQH�7E��,Q�JHQHUDO��DOO�
WKHVH�JRDOV�ZHUH�RQO\�ORRVHO\�GHILQHG��
�
,Q�PRVW�58$V�ODQGRZQHUV�HLWKHU�FRQGXFWHG�VRPH�FRQWURO�WKHPVHOYHV�RU�VKDUHG�FRVWV�ZLWK�58$V��
/DQGRZQHUV�FRQGXFWHG�DERXW�����RI�FRQWURO�RSHUDWLRQV�WKHPVHOYHV��PDLQO\�IRU�FRPSOLDQFH�
UHDVRQV���EXW�D�VLJQLILFDQWO\�KLJKHU�SURSRUWLRQ�RI�FRQWURO�RSHUDWLRQV�������ZDV�HLWKHU�ZKROO\�RU�
SDUWO\�IXQGHG�E\�ODQGRZQHUV��7KLV�UHVXOW�ODUJHO\�UHIOHFWV�WKH�GLIIHUHQFH�LQ�HPSKDVLV�EHWZHHQ�
FRXQFLOV�RQ�UHJXODWRU\�DV�RSSRVHG�WR�LQWHUQDOO\�SURDFWLYH�DSSURDFKHV��
�
58$�SHVW�FRQWURO�WDUJHWHG�D�YHU\�ODUJH�QXPEHU�RI�VSHFLHV��LQFOXGLQJ����DQLPDO�DQG�����SODQW�SHVWV��
+RZHYHU��WKHVH�UHSUHVHQW�RQO\�����RI�DQLPDO�DQG�����RI�SODQW�SHVWV�OLVWHG�LQ�WKH�5306V���
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VXJJHVWLQJ�QR�FRQWURO�LV�EHLQJ�XQGHUWDNHQ�RI�VRPH�GHVLJQDWHG�SHVWV��$�ZLGH�UDQJH�RI�FRQWURO�
PHWKRGV�ZDV�DOVR�XVHG��&RQYHUVDWLRQV�ZLWK�VRPH�LQWHUYLHZHHV�VXJJHVWHG�UHJLRQDO�GLIIHUHQFHV�LQ�
PHWKRGRORJ\�WKDW�FRXOG�FRPSOLFDWH�UHSRUWLQJ�RQ�SHVW�PDQDJHPHQW�DW�QDWLRQDO�OHYHOV��'2&�LV�
FXUUHQWO\�GHYHORSLQJ�EHVW�SUDFWLFH�FRQWURO�PHWKRGRORJLHV�XQGHU�LWV�623�IUDPHZRUN��IRU�H[DPSOH�IRU�
UDW�FRQWURO��PXVWHOLG�FRQWURO��IHUDO�FDW�FRQWURO��JRDW�FRQWURO��DV�ZHOO�DV�SRVVXPV��.��%URRPH�SHUV��
FRP����7KH�GHYHORSPHQW�DQG�FRQVLVWHQW�XVH�RI�EHVW�SUDFWLFH�FRQWURO�PHWKRGRORJLHV�E\�58$V�ZRXOG�
OHDG�WR�PRUH�HIIHFWLYH�SHVW�PDQDJHPHQW�ERWK�ZLWKLQ�DQG�EHWZHHQ�58$V�DQG�DOVR�IDFLOLWDWH�WKH�
GHYHORSPHQW�DQG�XVH�RI�EHVW�SUDFWLFH�PRQLWRULQJ�PHWKRGRORJLHV��
�
$�ZLGH�UDQJH�RI�PHWKRGV�DQG�PHWKRGRORJLHV�ZDV�XVHG�IRU�UHVXOWV�PRQLWRULQJ��$SDUW�IURP�57&�DQG�
ZD[�WDJ�PRQLWRULQJ�RI�SRVVXP�FRQWURO��WKHUH�DUH�QR�EHVW�SUDFWLFH�SURWRFROV�XVHG�DFURVV�58$V��
DOWKRXJK�DV�LQGLFDWHG�HDUOLHU�WKHVH�DUH�EHLQJ�GHYHORSHG�E\�'2&�DV�SDUW�RI�WKHLU�LQYHQWRU\�DQG�
PRQLWRULQJ�IUDPHZRUN�DQG�WRROER[��H�J���WUDFNLQJ�WXQQHOV���
�
2XWFRPH�PRQLWRULQJ�ZDV�UDUHO\�FDUULHG�RXW�E\�58$V��2QO\����RXW�RI����RSHUDWLRQV�KDG�RXWFRPH�
PRQLWRULQJ�DQG�RI�WKHVH��RQO\���KDG�ERWK�WUHDWPHQW�DQG�QRQ�WUHDWPHQW�DUHDV��
�
$ERXW�����RI�WRWDO�IXQGLQJ�IRU�SHVW�FRQWURO�ZDV�VSHQW�RQ�PRQLWRULQJ��EXW�����RI�WKDW�ZDV�VSHQW�RQ�
PRQLWRULQJ�IRU�FRPSOLDQFH�SXUSRVHV�LQ�UHVSRQVH�WR�WDUJHWV�RU�WKUHVKROGV�VHW�LQ�WKH�5306V��H�J���
PRQLWRULQJ�RI�UDEELWV�WR�HQIRUFH�D�UHTXLUHPHQW�LQ�WKH�5306�IRU�ODQGRZQHU�FRQWURO�LI�WKH�0F/HDQ�
LQGH[�RI�UDEELW�QXPEHUV�H[FHHGHG�D�VSHFLILHG�OHYHO���([FOXGLQJ�FRPSOLDQFH�PRQLWRULQJ��DERXW����
RI�WRWDO�IXQGLQJ�IRU�SHVW�FRQWURO�ZDV�VSHQW�RQ�UHVXOW�DQG�RXWFRPH�PRQLWRULQJ��7KLV�LV�VLJQLILFDQWO\�
OHVV�WKDQ�WKH���±����UHFRPPHQGHG�E\�&KRTXHQRW�DQG�:DUEXUWRQ���������
�
&RPSDUHG�ZLWK�$XVWUDOLD��5HGGLH[�	�)RUV\WK��������PDQ\�PRUH�SHVW�FRQWURO�RSHUDWLRQV�FRQGXFWHG�
E\�58$V�LQ�1HZ�=HDODQG�KDG�VRPH�IRUP�RI�PRQLWRULQJ�RI�HLWKHU�SHVW�RU�UHVRXUFH��%XW�FRQVLGHULQJ�
RQO\�RSHUDWLRQV�ZKHUH�VRPH�IRUP�RI�PRQLWRULQJ�ZDV�XQGHUWDNHQ��WKH�GHVLJQ�XVHG�PRVW�IUHTXHQWO\�
IRU�PRQLWRULQJ�RI�SHVW�FRQWURO�RSHUDWLRQV��QDPHO\�D�VLQJOH�WUHDWPHQW�DUHD��QR�QRQ�WUHDWPHQW�DUHD��
DQG�UHVXOWV�PRQLWRULQJ�RQO\��ZDV�WKH�VDPH�LQ�1HZ�=HDODQG�������DQG�$XVWUDOLD��������$V�5HGGLH[��
DQG�)RUV\WK��������SRLQW�RXW��VXFK�D�GHVLJQ�KDV�YHU\�ORZ�UHOLDELOLW\�RI�LQIHUHQFH�DQG�JHQHUDWHV�RQO\�
µDQHFGRWHV¶�DERXW�WKH�HFRORJLFDO�HIIHFWV�RI�SHVW�FRQWURO��0F$UGOH��������
�
6XSSRVHG�LQDGHTXDFLHV�LQ�H[SHULPHQWDO�GHVLJQ�RI�RXWFRPH�DVVHVVPHQW�RI�SRVVXP�FRQWURO��
FRQGXFWHG�ERWK�E\�PDQDJHPHQW�DJHQFLHV�DQG�UHVHDUFKHUV��ZHUH�D�VLJQLILFDQW�FRPSRQHQW�RI�VRPH�
VXEPLVVLRQV�WR�(50$�LQ�UHODWLRQ�WR�WKH�VXSSRVHG�EHQHILWV�RI�SRVVXP�FRQWURO�ZLWK������
�ZZZ�HUPDQ]�JRYW�Q]�QHZV�HYHQWV�IRFXV������LQGH[�KWPO�FRQVXOWHG���)HEUXDU\��������6XFK�
FKDOOHQJHV�WR�HYLGHQFH�LQ�VXSSRUW�RI�EHQHILWV�IURP�XVH�RI�QRQ�VSHFLILF�WR[LQV�IRU�SHVW�PDQDJHPHQW�
DUH�RQO\�OLNHO\�WR�LQFUHDVH��DQG�58$V�DUH�OLNHO\�WR�QHHG�LQFUHDVLQJO\�UREXVW�GDWD�WR�VXSSRUW�IXWXUH�
SHVW�PDQDJHPHQW�XVLQJ�VXFK�PHWKRGV��
�
5HGGLH[�DQG�)RUV\WK��������LQ�WUDQVODWLQJ�WKH�UHOLDELOLW\�RI�LQIHUHQFH�IUDPHZRUN�LQ�7DEOH���WR�
SUDFWLFDO�DSSOLFDWLRQ�VXJJHVWHG�ILYH�UXOHV�RI�WKXPE�IRU�GHVLJQLQJ�SHVW�FRQWURO�RSHUDWLRQV�DQG�
DVVRFLDWHG�PRQLWRULQJ��

•� ,I�WKHUH�LV�QR�SULRU�µUHOLDEOH�NQRZOHGJH¶�DERXW�WKH�SHVW�RU�UHVRXUFH�RXWFRPHV�RI�WKH�LQWHQGHG�
SHVW�FRQWURO��WKHQ�WKH�GHVLJQ�VKRXOG�DLP�WR�JDLQ�WKH�PRVW�UHOLDEOH�NQRZOHGJH��L�H���GHVLJQ�
UDQN����7DEOH�����

•� ,I�WKHUH�LV�UHOLDEOH�NQRZOHGJH�WKDW�SHVW�FRQWURO�SURGXFHV�WKH�GHVLUHG�FKDQJH�LQ�WKH�UHVRXUFH��
WKHQ�OHVV�VWULQJHQW�GHVLJQV�PD\�EH�DFFHSWDEOH��H�J���UDQN��������DOWKRXJK�LI�WKH�UHVRXUFH�GRHV�
QRW�UHVSRQG�DV�SUHGLFWHG�WKHQ�D�GHVLJQ�IRU�VXEVHTXHQW�SHVW�FRQWURO�VKRXOG�EH�XVHG�WKDW�
JHQHUDWHV�PRUH�UHOLDEOH�V\VWHP�NQRZOHGJH��

•� ,I�D�FKRLFH�LV�QHFHVVDU\��H�J���ILQDQFLDO�FRQVWUDLQWV���LW�LV�EHWWHU�WR�PRQLWRU�WKH�UHVRXUFH�WKDQ�
WKH�SHVW��



���

/DQGFDUH�5HVHDUFK�1HZ�=HDODQG�/LPLWHG�

�
•� 5HSOLFDWLRQ�LV�PRUH�LPSRUWDQW�WKDQ�UDQGRPLVDWLRQ��
•� 7KH�PRQLWRULQJ�GHVLJQ�PXVW�KDYH�LQVWLWXWLRQDO�VXSSRUW�IRU�WKH�SHULRG�RI�DFWLYLW\�DJUHHG�DW�WKH�

RXWVHW�RI�WKH�RSHUDWLRQ��
�
(QFRXUDJHPHQW�RI�FRPPXQLW\�JURXSV�WR�XQGHUWDNH�PRQLWRULQJ�WKHPVHOYHV�ZDV�UHDVRQDEO\�FRPPRQ�
DQG�OLNHO\�WR�EHFRPH�PRUH�IUHTXHQW�LQ�WKH�IXWXUH�DV�IRFXV�VKLIWV�WRZDUGV�WKHVH�FRPPXQLW\�IRFXVVHG�
HIIRUWV��+RZHYHU��FRPPXQLWLHV�QHHG�KHOS�WR�GHVLJQ�DGHTXDWH�PRQLWRULQJ�SURJUDPPHV�DQG�WUDLQLQJ�
LQ�LPSOHPHQWDWLRQ�WR�DYRLG�SRRU�TXDOLW\�GDWD��DQG�FRQIXVLRQ�RYHU�JRDOV�DQG�UHDVRQV�IRU�PRQLWRULQJ��
,VVXHV�ZLWK�ODFN�RI�ORQJ�WHUP�FRPPLWPHQW��UHVRXUFHV�DQG�DGKHUHQFH�WR�EHVW�SUDFWLFH�DUH�OLNHO\�WR�EH�
H[DFHUEDWHG�LI�VXFK�UHVSRQVLELOLW\�LV�KDQGHG�RYHU�WR�FRPPXQLWLHV�ZLWKRXW�RQJRLQJ�SDUWQHUVKLS�ZLWK�
58$V��:H�VXJJHVW�58$�VWDII�VKRXOG�SURYLGH�JXLGDQFH�RQ�PRQLWRULQJ�GHVLJQ�DW�WKH�HDUOLHVW�VWDJHV�
RI�VXFK�SURMHFWV��
�
+DUULV��������LQ�D�FDVH�VWXG\�UHYLHZ�RI�UHJLRQDO�LPSOHPHQWDWLRQ�RI�WKH�%LRVHFXULW\�$FW�PDGH�D�
QXPEHU�RI�UHFRPPHQGDWLRQV�VRPH�RI�ZKLFK�UHPDLQ�SHUWLQHQW�LQ�WKH�FRQWH[W�RI�WKLV�SURMHFW��7KHVH�
LQFOXGH��

•� &ROOHFWLRQ�DQG�FROODWLRQ�RI�LQIRUPDWLRQ�RQ�WKH�FRVWV�DQG�EHQHILWV�RI�SHVW�FRQWURO�DW�WKH�IDUP�
RU�SURSHUW\�OHYHO��SDUWLFXODUO\�RI�WKH�PRUH�H[WHQVLYH�DQG�FRPPRQ�ZHHG�DQG�DQLPDO�SHVWV�
LQFOXGHG�LQ�5306V��

•� 'HYHORSPHQW�RI�D�GHFLVLRQ�PDNLQJ�IUDPHZRUN�IRU�SHVWV�RI�OLPLWHG�VFDOH�GLVWULEXWLRQ��DQG�IRU�
ZKLFK�OLPLWHG�LQIRUPDWLRQ�LV�DYDLODEOH�RQ�LWV�OLNHO\�HIIHFW�RQ�WKH�UHJLRQ��

•� 'HYHORSPHQW�RI�DSSURSULDWH�PRQLWRULQJ�WHFKQLTXHV�LQ�RUGHU�IRU�FRXQFLOV�WR�EH�EHWWHU�
SUHSDUHG�IRU�WKH�QH[W�URXQG�RI�VWUDWHJLHV��

•� ,QFOXVLRQ�RI�JUHDWHU�GDWD�JDWKHULQJ�ZLWKLQ�WKH�PRQLWRULQJ�SURJUDPPHV��LQFOXGLQJ�
LQIRUPDWLRQ�RQ�WKH�DFWXDO�FRVWV�RI�SHVW�FRQWURO��DQG�WKH�HIIHFWLYHQHVV�RI�UHJLRQDO�
LQWHUYHQWLRQ��

�
,Q�WKH�FRQWH[W�RI�WKHVH�UHFRPPHQGDWLRQV��58$V�QHHG�WR�PRYH�WR�EHVW�SUDFWLFH�PHWKRGRORJLHV�IRU�
FRQWURO�DQG�PRQLWRULQJ��WR�FRPPRQ�V\VWHPV�IRU�UHFRUGLQJ�DQG�DQDO\VLQJ�GDWD�IURP�UHVXOWV�DQG�
RXWFRPH�PRQLWRULQJ��DQG�WR�DQ�DJUHHG�DQG�FRQVLVWHQW�PHWKRGRORJ\�IRU�FRVWLQJ��7KLV�DSSOLHV�WR�SHVW�
PDQDJHPHQW�IRU�ERWK�SURGXFWLRQ�DQG�QRQ�SURGXFWLRQ�EHQHILWV��7KLV�ZLOO�ERWK�SUHSDUH�58$V�IRU�
OLNHO\�IXWXUH�QDWLRQDO�UHSRUWLQJ�UHTXLUHPHQWV�DQG�HQDEOH�WKHP�WR�EHWWHU�GHIHQG�H[SHQGLWXUH�RQ�SHVW��
PDQDJHPHQW�DQG�WKH�SDUWLFXODU�PHWKRGRORJLHV�XVHG��7KH�0$)%1=�30)�SURMHFW�SURSRVHV�WR�GR�WKLV�
DV�RQH�RI�LWV�PHGLXP�WHUP�DLPV��&�-RQHV�SHUV��FRP���
�
:K\�LV�RXWFRPH�PRQLWRULQJ�XQFRPPRQ"�
$OWKRXJK�LW�ZDV�QRW�SDUW�RI�WKH�RULJLQDO�VXUYH\��DW�WKH�VXJJHVWLRQ�RI�RQH�58$�PDQDJHU�ZH�IROORZHG�
XS�WKH�VXUYH\�ZLWK�D�VLPSOH�TXHVWLRQ�±�ZKDW�ZHUH�WKH�NH\�LVVXHV�RU�EDUULHUV�LQ�\RXU�UHJLRQ�WR�WKH�XVH�
RI�RXWFRPH�PRQLWRULQJ"�7KHUH�ZHUH�IRXU�JHQHUDO�FDWHJRULHV�RI�UHVSRQVHV��&RQFHUQV�ZHUH�H[SUHVVHG�
DERXW��

•� PHWKRGV�IRU�RXWFRPH�PRQLWRULQJ�±�WKH�HIIHFWLYHQHVV�RI�DYDLODEOH�WRROV�DQG�WKH�GHVLJQ�RI�
PRQLWRULQJ�SURJUDPPHV��

•� UHVRXUFHV��ERWK�VWDII�DQG�PRQH\��ZHUH�RIWHQ�ODFNLQJ�WR�FRQGXFW�HIIHFWLYH�PRQLWRULQJ�
SURJUDPPHV�DQG�RU�DQDO\VH�WKH�LQIRUPDWLRQ��

•� LQVWLWXWLRQDO�SROLWLFDO�LVVXHV�DERXW�VXSSRUW�IRU�ORQJ�WHUP�SURJUDPPHV��DQG�D�YLHZ�IURP�
FRXQFLOORUV�WKDW�NLOOLQJ�SHVWV�ZDV�WKH�SULRULW\��

•� RWKHU�LVVXHV�VXFK�DV�WKH�VKRUW�WHUP�F\FOH�RI�SODQQLQJ��XVXDOO\���\HDUO\���ODFN�RI�IRUZDUG�
SODQQLQJ�SUHFOXGLQJ�EDVHOLQH�GDWD�FROOHFWLRQ��ODFN�RI�FODULW\�EHWZHHQ�VWUDWHJLF�DQG�
RSHUDWLRQDO�JRDOV�DQG�REMHFWLYHV��DQG�IDLOXUH�WR�VHW�VSHFLILF��60$57��VSHFLILF��PHDVXUDEOH��
DFKLHYDEOH��UHDOLVWLF��WLPHERXQG��ORQJ�WHUP�REMHFWLYHV�IRU�SHVW�PDQDJHPHQW��
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0DQ\�RI�WKHVH�FRQFHUQV�FDQ�EH�DGGUHVVHG��EXW�ODFN�RI�FRPPLWPHQW�DW�YDULRXV�OHYHOV�LQ�FRXQFLOV�WR�
ORQJ�WHUP�PRQLWRULQJ�DQG�EHWWHU�VSHFLILFDWLRQ�RI�JRDOV�DQG�PHDVXUDEOH�RXWFRPHV�QHHGV�WR�EH�
DGGUHVVHG��
�
&URVV�58$�RXWFRPH�PRQLWRULQJ�
7KH�UHDO�EHQHILW�RI�RXWFRPH�PRQLWRULQJ�FRPHV�IURP�GHPRQVWUDWLRQ�RI�D�GLUHFW�OLQN�EHWZHHQ�WKH�SHVW�
PDQDJHPHQW�DFWLYLW\�DQG�FKDQJH�LQ�WKH�UHVRXUFH�DIIHFWHG�E\�WKH�SHVW��7KH�ILUVW�VWHS�PXVW�DOZD\V��
WKHUHIRUH��EH�GHILQLWLRQ�RI�FOHDU�DQG�PHDVXUDEOH�RXWFRPHV��5REXVW�GHPRQVWUDWLRQ�RI�SURJUHVV�
WRZDUGV�RU�DFKLHYHPHQW�RI�WKHVH�RXWFRPHV�DOVR�UHTXLUHV�ZHOO�GHILQHG�REMHFWLYHV��LQWHUPHGLDWH�
RXWFRPHV��DQG�ORQJ�WHUP�FRPPLWPHQW�WR�ULJRURXV�PRQLWRULQJ�SURJUDPPHV��$�WKRURXJK�DVVHVVPHQW�
RI�H[LVWLQJ�PRQLWRULQJ�SURJUDPPHV�VKRXOG�EH�XQGHUWDNHQ�DJDLQVW�WKH�UHOLDELOLW\�RI�LQIHUHQFH�FULWHULD�
DQG�UXOHV�RI�WKXPE�RI�5HGGLH[�DQG�)RUV\WK��������DV�SDUW�RI�JHQHUDO�LPSURYHPHQWV�LQ�RXWFRPH�DQG�
REMHFWLYH�GHILQLWLRQ��'HFLVLRQV�DERXW�DFFHSWDEOH�OHYHO�RI�XQFHUWDLQW\�DURXQG�UHVXOW�DQG�RXWFRPH�
PRQLWRULQJ�UHVW��KRZHYHU��XOWLPDWHO\�ZLWK�58$�PDQDJHUV��
�
6LWHV�ZKHUH�SHVW�FRQWURO�LV�XQGHUWDNHQ�DUH�OLNHO\�WR�YDU\�LQ�ZD\V�WKDW�SRWHQWLDOO\�LQIOXHQFH�WKH�
RXWFRPHV�RI�SHVW�FRQWURO��)RU�H[DPSOH��WKHUH�DUH�VLWH�GLIIHUHQFHV�LQ�WKH�VXVFHSWLELOLW\�RI�IXFKVLD�DQG�
NDPDKL�WR�SRVVXP�EURZVLQJ�DQG�ZKDWHYHU�LV�UHVSRQVLEOH�IRU�WKHVH�VLWH�GLIIHUHQFHV��H�J���VRLO�
IHUWLOLW\��PD\�LQIOXHQFH�WKH�SDWWHUQ�DQG�UDWH�RI�UHFRYHU\�RI�IROLDJH�DIWHU�SRVVXP�FRQWURO��6XFK�
YDULDWLRQ�EHWZHHQ�VLWHV�LV�XVXDOO\�SRRUO\�XQGHUVWRRG��EXW�LW�PD\�EH�VXIILFLHQW��ZKHQ�DGGHG�WR�DOO�WKH�
RWKHU�VRXUFHV�RI�YDULDWLRQ��WR�SUHFOXGH�WKH�GHYHORSPHQW�RI�FURVV�UHJLRQ�RXWFRPH�PRQLWRULQJ�
SURJUDPPHV�EHFDXVH�RI�WKH�FRVWV�LQ�HVWDEOLVKLQJ�UREXVW�PRQLWRULQJ�V\VWHPV��RU�OLPLW�PRQLWRULQJ�WR�
LGHQWLILFDWLRQ�RI�WUHQGV��
�
2XWFRPH�PRQLWRULQJ�IRU�ELRGLYHUVLW\�EHQHILWV�
7KLV�SURMHFW�H[DPLQHG�ZKHUH�SRWHQWLDO�PRQLWRULQJ�V\QHUJLHV�H[LVW�EHWZHHQ�58$V�WDFNOLQJ�VLPLODU�
DQLPDO�RU�SODQW�SHVWV�WR�DVVHVV�SRVVLELOLWLHV�IRU�LQFUHDVLQJ�WKH�UREXVWQHVV�RI�LQGLYLGXDO�UHJLRQDO�
RXWFRPH�PRQLWRULQJ�UHVXOWV��7KHRUHWLFDOO\��RSHUDWLRQV�ZKHUH�WKH�VDPH�SHVW�VSHFLHV�LV�FRQWUROOHG�
XVLQJ�WKH�VDPH�FRQWURO�PHWKRGV��DQG�WKH�VDPH�RXWFRPH�PRQLWRULQJ�PHWKRG�LV�XVHG��FRXOG�EH�
FRQVLGHUHG�DV�UHSOLFDWHV��ZKLFK�ZRXOG�VWUHQJWKHQ�LQIHUHQFH��,QIHUHQFH�ZRXOG�EH�IXUWKHU�VWUHQJWKHQHG�
LI�HDFK�LQGLYLGXDO�RSHUDWLRQ�KDG�PDWFKHG�WUHDWPHQW�DQG�QRQ�WUHDWPHQW�DUHDV��DQG�VWUHQJWKHQHG�DJDLQ�
LI�DUHDV�ZHUH�PDWFKHG�DFURVV�UHJLRQV��0DWFKLQJ�RSHUDWLRQV�DQG�RSHUDWLRQDO�VLWHV��KRZHYHU��LV�
GLIILFXOW�HYHQ�ZLWKLQ�UHJLRQV��DQG�LV�XVXDOO\�DGGUHVVHG�VWDWLVWLFDOO\�E\�LQFUHDVLQJ�UHSOLFDWLRQ��
0DWFKLQJ�FRQWURO�PHWKRG�LV�LPSRUWDQW�±�IRU�H[DPSOH��DHULDO�SRLVRQLQJ�ZLWK������NLOOV�UDWV�DV�ZHOO�DV��
SRVVXPV�DQG�VR�ZRXOG�EH�H[SHFWHG�WR�UHVXOW�LQ�D�GLIIHUHQW�RXWFRPH�PHDVXUHG�E\���PLQXWH�ELUG�
FRXQWV�WKDQ�JURXQG�FRQWURO�RI�SRVVXPV��%RWK�)%,��3D\WRQ�HW�DO�������DQG���PLQXWH�ELUG�FRXQWV�
�'DZVRQ�	�%XOO�������DOVR�UHTXLUH�HIIRUWV�WR�EH�PDGH�WR�PLQLPLVH�YDULDELOLW\�RI�GDWD��H�J���WUDLQHG�
REVHUYHUV��IL[HG�WLPH�RI�\HDU���,GHDOO\�D�SRZHU�DQDO\VLV�VKRXOG�EH�FDUULHG�RXW�RQ�DOO�H[SHULPHQWDO�
GHVLJQV�WR�GHGXFH�ZKDW�HIIHFW�VL]H�D�JLYHQ�GHVLJQ�LV�DEOH�WR�GHWHFW��7KLV�ZLOO�QHFHVVDULO\�LQYROYH�WKH�
XVH�RI�SLORW�VWXGLHV�WR�REWDLQ�DQ�HVWLPDWH�RI�YDULDWLRQ�LQ�WKH�V\VWHP�EHLQJ�VWXGLHG��
�
2QO\�WKUHH�H[DPSOHV�RI�RXWFRPH�PRQLWRULQJ�ZLWK�ERWK�WUHDWPHQW�DQG�QRQ�WUHDWPHQW�DUHDV�ZHUH�
UHSRUWHG�LQ�WKH�VXUYH\��DQG�RQO\�WZR�RI�WKRVH�VKDUHG�D�FRPPRQ�RXWFRPH�PRQLWRULQJ�PHWKRG��)ROLDU�
%URZVH�,QGH[���7KH�FXUUHQW�VXUYH\�GLG�QRW�H[DPLQH�WKH�GHWDLOV�RI�GHVLJQ�RI�RXWFRPH�PRQLWRULQJ��
DQG�VR�FDQQRW�FRPPHQW�RQ�WKH�DGHTXDF\�RI�PRQLWRULQJ�WR�GHWHFW�FKDQJH��7KLV�KLJKOLJKWV�DQRWKHU�
DVSHFW�RI�PRQLWRULQJ��QDPHO\�WKH�QHHG�WR�GHFLGH�WKH�PLQLPXP�DPRXQW�RI�FKDQJH�LW�LV�GHVLUHG�WR�
GHWHFW�DQG�ZLWK�ZKDW�OHYHO�RI�UHOLDELOLW\��QRUPDOO\�HVWLPDWHG�XVLQJ�D�SRZHU�DQDO\VLV��7KHUH�PD\�DOVR�
EH�SUDFWLFDO�LVVXHV�±�LQ�VPDOO�UHVHUYHV�WKH�OLPLWHG�QXPEHU�RI�LQGHSHQGHQW�FRXQWLQJ�VWDWLRQV�RU�
YHJHWDWLRQ�SORWV�WKDW�FDQ�EH�ILWWHG�LQ�SURYLGHV�ORZ�SRZHU�WR�GHWHFW�VLJQLILFDQW�FKDQJH�DQG�UHVXOWV�LQ�D�
ORQJHU�WLPH�XQWLO�FKDQJH�FDQ�EH�GHWHFWHG���
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�
3RVVXPV�DQG�NH\�SUHGDWRUV�RI�QDWLYH�DQLPDOV��PXVWHOLGV�DQG�URGHQWV��ZHUH�WKH�PRVW�FRPPRQ�
PDPPDOV�FRQWUROOHG��7KH�PRVW�FRPPRQO\�XVHG�WHFKQLTXHV�IRU�PHDVXULQJ�RXWFRPHV�RI�PDPPDO�
FRQWURO�ZHUH�)%,�DQG���PLQXWH�ELUG�FRXQWV��%LUG�FRXQWV�FDQ�EH�XVHG�WR�PHDVXUH�UHVSRQVHV�WR�FRQWURO�
RI�D�UDQJH�RI�SUHGDWRUV�ZKHUHDV�)%,�LV�XVHG�SULPDULO\�WR�DVVHVV�UHVSRQVHV�WR�SRVVXP�FRQWURO��)%,�
DQG���PLQXWH�ELUG�FRXQWV�DUH�UHDVRQDEO\�ZHOO�UHVHDUFKHG�LQ�WHUPV�RI�GHVLJQ�DQG�IDFWRUV�WKDW�QHHG�WR�
EH�WDNHQ�LQWR�DFFRXQW�WR�UHGXFH�YDULDELOLW\�LQ�GDWD�FROOHFWLRQ��7KHVH�SHVW�VSHFLHV�DQG�PRQLWRULQJ�
PHWKRGV�ZRXOG�WKXV�VHHP�WR�SURYLGH�WKH�VWURQJHVW�EDVLV�IRU�DQ�LQWHJUDWHG�58$�RXWFRPH�PRQLWRULQJ�
SURJUDPPH��:LWK�WLPH�D�ZLGHU�VXLWH�RI�RXWFRPH�PHDVXUHV�PD\�EH�QHHGHG�E\�58$V��LQFOXGLQJ�
PHDVXUHV�IRU�JURXSV�VXFK�DV�UHSWLOHV�DQG�LQYHUWHEUDWHV��5HJDUGOHVV�RI�PHWKRG��RXWFRPH�PRQLWRULQJ�
LQ�VXFK�D�SURJUDPPH�QHHGV�WR�EH�GRQH�XVLQJ�VWDQGDUG�SURWRFROV�EHVW�SUDFWLFH�PHWKRGRORJ\�WR�
PLQLPLVH�YDULDELOLW\��
�
,Q�DQ�LGHDO�ZRUOG��58$V�ZRXOG�FRQGXFW�FRQWURO�XVLQJ�LQSXW�PRQLWRULQJ�RQ�WKH�XQGHUVWDQGLQJ�WKDW�
WKH�OHYHO�RI�SHVW�UHGXFWLRQ�DFKLHYHG�ZRXOG�EH�VXIILFLHQW�WR�SURGXFH�WKH�GHVLUHG�RXWFRPH�LQ�WHUPV�RI�
)%,�RU���PLQXWH�ELUG�FRXQWV��7KH�LPSOLFLW�DVVXPSWLRQ�LQ�WKH�VXFFHVVIXO�RSHUDWLRQ�RI�VXFK�D�SURFHVV�
LV�WKDW�WKH�UHODWLRQVKLS�EHWZHHQ�SHVW�LPSDFW�DQG�SHVW�GHQVLW\�LV�ZHOO�NQRZQ��DV�LV�WKH�UHODWLRQVKLS�
EHWZHHQ�LQSXW�PRQLWRULQJ�DQG�SHVW�UHGXFWLRQ��8QIRUWXQDWHO\��WKHVH�UHODWLRQVKLSV�DUH�UHDVRQDEO\�ZHOO�
NQRZQ�IRU�YHU\�IHZ�SHVW�UHVRXUFH�V\VWHPV��)RU�H[DPSOH��WKH�57&,�UHTXLUHG�IRU�SURWHFWLRQ�IURP�
SRVVXP�EURZVLQJ�KDV�EHHQ�VKRZQ�WR�YDU\�IURP�DV�ORZ�DV����IRU�PLVWOHWRH�DW�+DXKXQJDURD�
�6ZHHWDSSOH�HW�DO�����������±���IRU�1RUWKHUQ�UDWD�IRUHVW�FDQRS\�DW�:DLSRXD��3D\WRQ�HW�DO���������
�����IRU�NRKHNRKH�DW�0RWDWDX��WR������IRU�FRPPRQ�EURDGOHDI�VSHFLHV�DW�0DWDPDWHDRQJD��1XJHQW�
HW�DO���������7KH�XVH�RI�LQSXW�PRQLWRULQJ�DV�D�VXUURJDWH�IRU�RXWFRPH�PRQLWRULQJ�LV�WKHUHIRUH�QRW�
UHFRPPHQGHG�XQWLO�PRUH�UREXVW�LQIRUPDWLRQ�LV�DYDLODEOH��
�
7R�RYHUFRPH�WKLV�VKRUWDJH�RI�LQIRUPDWLRQ�58$V�FRXOG�PDNH�PRUH�XVH�RI�DGDSWLYH�PDQDJHPHQW�
DSSURDFKHV��7KH�IROORZLQJ�H[DPSOH�IURP�RQH�58$�LV�LQIRUPDWLYH���
�
³)ROLDU�EURZVH�PRQLWRULQJ�ZDV�VWDUWHG�WR�VKRZ�WKHUH�ZDV�SRVVXP�GDPDJH�WR�WUHHV�DQG�WR�MXVWLI\�FRQWURO��EXW�
QRW�WR�MXVWLI\�FRQWURO�WDUJHW����7KH����57&�WDUJHW�ZDV�SLFNHG�EHFDXVH�LW�IROORZHG�WKH�$+%�ZD\�RI�GRLQJ�
WKLQJV�DQG�WKH�SRVVXP�FRQWURO�RSHUDWRUV�ZHUH�IDPLOLDU�ZLWK�WKH�LQWHQVLW\�RI�FRQWURO�QHHGHG�����:H�VDZ�
WKDW�ZKHQ�ZH�NHHS�SRVVXP�57&V�EHORZ�����LW�LV�KDUG�WR�GHWHFW�SRVVXP�GDPDJH�LQ�WKH�WUHHV��$W�WKH�VDPH�WLPH�
�DQHFGRWDOO\��ZDV�WKH�LQFUHDVH�LQ�ELUG�QXPEHUV���7KH�RXWFRPH�EDVHG�GHFLVLRQ�ZDV�PDLQWDLQ�SRVVXPV�WR�VXE�
���EHFDXVH�LW�LPSURYHV�WKH�FDQRS\�DQG�EULQJV�EDFN�WKH�ELUGV���7KHUH�LV�QR�ORQJHU�DQ\�YDOXH�LQ�ORRNLQJ�DW�WKH�
FDQRS\�DQ\PRUH��MXVW�ORRNLQJ�DW�57&V��7KRXJK�D�ELW�RI�)%,�PLJKW�VWLOO�EH�GRQH�WR��NHHS�DQG�H\H�RQ�WKLQJV��LW�
ZDV�QRW�QHHGHG�EHFDXVH�57&�ZDV�D�PRUH�HIILFLHQW�PHDVXUH�DQG�)%,�GLGQ
W�WHOO�XV�ZKDW�WKH��ELRGLYHUVLW\��ZDV��
GRLQJ���,W�ZDV�WRR�ODWH�WR�ERWKHU�PRQLWRULQJ�ELUG�DEXQGDQFH�EHFDXVH�ZH�KDG�QR�SUH�WUHDWPHQW�GDWD���:H�GLG�
LW�DQ\ZD\�RQ�WKH�RII�FKDQFH�D�QHZ�VSHFLHV�WXUQHG�XS�RU�WR�SURYLGH�VRPH�EDFN�XS�GDWD�LI�WKH�SROLWLFLDQV�GHFLGH�
WR�SXOO�RXW�RI�WKH�SURJUDPPH��L�H��VKRZ�D�VXEVHTXHQW�GHFOLQH�LQ�ELUGV�SRVW�FHVVDWLRQ�RI�SRVVXP�FRQWURO����
3RVVXP�FRQWURO�FRQWLQXHG���$V�DQ�DVLGH��WKH�ELUG�GDWD�FRQWULEXWHV�WR�WKH�2UQLWKRORJLFDO�6RF�ELUG�DWODV���7KH�
FKDQJH�LQ�ELUG�GLVWULEXWLRQV�EHWZHHQ�WKH�WZR�$WODV
�LQ�VRPH�JULG�VTXDUHV�RI�LQWHUHVW�KLQWV�WKDW�LQWHJUDWHG�SHVW�
FRQWURO�RI�UDWV�DQG�SRVVXPV�LV�WKH�NH\�WR�NHHSLQJ�WKH�ELUGV���:H�FDUU\�RQ�XVLQJ�EURGLIDFRXP�LQ�EDLW�VWDWLRQV�
EHFDXVH�LW�NLOOV�WKH�UDWV�WRR���)RUWXQDWHO\�ZH�ZHUH�GRLQJ�UDW�PRQLWRULQJ�WRR��VR�HYLGHQFH�LV�PRUH�WKDQ�
DQHFGRWDO�´��
�
6XFK�DQ�DSSURDFK�KDV�DQ�LQWXLWLYH�DWWUDFWLRQ��EXW�WR�SURYLGH�UREXVW�HYLGHQFH�RI�RXWFRPHV�LW�UHTXLUHV�
WKH�VDPH�ULJRXU�LQ�GHVLJQ�DQG�PRQLWRULQJ�DV�LQ�WKH�UHSOLFDWHG�PDWFKHG�VLWHV�DSSURDFK�GHVFULEHG�
DERYH��
�
$�WKLUG�DSSURDFK��ZKLFK�LV�GHSHQGHQW�RQ�IRUZDUG�SODQQLQJ��LV�WKH�%$&,�GHVLJQ��EHIRUH�DIWHU�
FRQWURO�LQWHUYHQWLRQ��7KLV�LQYROYHV�DW�OHDVW�RQH�SDLU�RI��SUHIHUDEO\��PDWFKHG�WUHDWPHQW�DQG�QRQ�
WUHDWPHQW�VLWHV��ZKHUH�WKH�PHDVXUH�RI�LQWHUHVW��H�J���)%,����PLQXWH�ELUG�FRXQWV��LV�WDNHQ�DW�ERWK�VLWHV���
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IRU�VRPH�SHULRG�EHIRUH�SHVW�FRQWURO�LV�DSSOLHG�DW�WKH�WUHDWPHQW�VLWH��DQG�WKHQ�IRU�VRPH�SHULRG�
DIWHUZDUGV��7LPH��EHIRUH�DIWHU��SURYLGHV�D�PHDQV�RI�FRQWUROOLQJ�WHPSRUDO�YDULDELOLW\���
�
$�IRXUWK�DSSURDFK�LQYROYHV�RXWFRPH�PRQLWRULQJ�RQ�D�ODUJH�QXPEHU�RI�WUHDWPHQW�VLWHV�UHFHLYLQJ�
VLPLODU�SHVW�PDQDJHPHQW��DQG�WKH�FROOHFWLRQ�RI�GDWD�RQ�VLWH�RU�RWKHU�IDFWRUV�WKDW�PD\�DOVR�LQIOXHQFH�
WKH�RXWFRPH��H�J���KDELWDW�W\SH���)RU�H[DPSOH��)%,�ZRXOG�EH�XQGHUWDNHQ�RQ�DOO�VLWHV�ZKHUH�SRVVXP�
FRQWURO�ZDV�XQGHUWDNHQ��6WDWLVWLFDO�DQDO\VLV���H�J���UHJUHVVLRQ��FRXOG�WKHQ�EH�XVHG�WR�H[DPLQH�WKH�
UHODWLRQVKLS�EHWZHHQ�)%,�RXWFRPH�DQG�WKRVH�IDFWRUV�UHFRUGHG��LQFOXGLQJ�SHVW�PDQDJHPHQW���
�
0DQ\�RI�WKHVH�LVVXHV�DUH�GLVFXVVHG�E\�5HGGLH[�DQG�3DUNHV��������LQ�UHODWLRQ�WR�WKH�H[SHULPHQWDO�
GHVLJQ�RI�D�SURMHFW�WR�PHDVXUH�WKH�FRQVHUYDWLRQ�EHQHILWV�RI�$+%�SRVVXP�FRQWURO�RQ�SXEOLF�
FRQVHUYDWLRQ�ODQGV��7KHLU�FRQFOXVLRQV�JHQHUDOO\�PDWFK�WKRVH�GLVFXVVHG�DERYH�LQ�QRWLQJ�FRQVWUDLQWV�
RQ�GHVLJQ�IURP�QRQ�UDQGRP�DOORFDWLRQ�RI�WUHDWPHQW�DQG�QRQ�WUHDWPHQW�DUHDV��WUHDWPHQW�YDULDELOLW\��
DQG�WUDGH�RIIV�EHWZHHQ�UHSOLFDWLRQ�DQG�WKH�QXPEHU�DQG�TXDOLW\�RI�UHVSRQVH�YDULDEOHV��7KH\�
UHFRPPHQGHG�WKH�XVH�57&�IRU�DVVHVVPHQW�SRVVXP�QXPEHUV��5(&&(�SORWV�IRU�PDWFKLQJ�VLWHV��DQG�
WZR�RXWFRPH�PRQLWRULQJ�PHWKRGV��)%,�DQG���PLQXWH�ELUG�FRXQWV��IRU�DVVHVVLQJ�ELRGLYHUVLW\�FKDQJH��
�
2XWFRPH�PRQLWRULQJ�IRU�SURGXFWLRQ�EHQHILWV�
�
7DEOH���VXJJHVWV�WKDW�PLWLJDWLRQ�RI�GDPDJH�WR�SDVWXUH�DQG�FURSV�LV�WKH�PDLQ�IRFXV�RI�SHVW�
PDQDJHPHQW�IRU�WKH�SURGXFWLYH�VHFWRU��,W�LV�QRW��KRZHYHU��VXIILFLHQW�MXVW�WR�IRFXV�RQ�WKH�SHUFHLYHG�
EHQHILWV�RI�GDPDJH�UHGXFWLRQ��8QOHVV�SHVW�PDQDJHPHQW�SURGXFHV�D�QHW��XVXDOO\�HFRQRPLF��EHQHILW�
WKHQ�LW�LV�QRW�FRVW�HIIHFWLYH��7KLV�PHDQV�WKDW�PRQHWDU\�FRVWV�RI�SHVW�PDQDJHPHQW�PXVW�DOVR�EH�
PHDVXUHG�DQG�UHODWHG�WR�WKH�PRQHWDU\�EHQHILWV�RI�LQFUHDVHG�SURGXFWLRQ��WDNLQJ�LQWR�DFFRXQW�DQ\�
LQGLUHFW�EHQHILWV��H�J���SRVVXP�FRQWURO�IRU�SDVWXUH�SURWHFWLRQ�PD\�DOVR�FRQWULEXWH�WR�PDQDJHPHQW�RI�
ERYLQH�7E���0HDVXULQJ�WKH�FRVWV�RI�SHVW�FRQWURO�LV�D�VLPSOH�PDWWHU�RI�UHFRUG�NHHSLQJ��0HDVXULQJ�WKH�
EHQHILWV�LV�VRPHZKDW�PRUH�FRPSOH[��1HYHUWKHOHVV��LW�LV�LPSRUWDQW�WKDW�DOO�DVSHFWV�RI�ERWK�DUH�WDNHQ�
LQWR�DFFRXQW�LQ�HYDOXDWLQJ�FRVW�HIIHFWLYHQHVV���
�
)RU�SDVWXUH��WKHUH�DUH�WZR�SRWHQWLDO�DSSURDFKHV�WR�PHDVXULQJ�RXWFRPH�EHQHILWV�DV�D�UHVXOW�RI�SHVW�
PDQDJHPHQW��ILUVWO\��PHDVXULQJ�FKDQJHV�LQ�SDVWXUH�SURGXFWLRQ��H�J���ZHW�RU�GU\�PDWWHU�SURGXFWLRQ��
DQG�VHFRQGO\��PHDVXULQJ�FKDQJHV�LQ�JUD]LQJ�OLYHVWRFN�SURGXFWLRQ��H�J��ERG\�ZHLJKW��PLON�
SURGXFWLRQ��HWF���7KH�DVVXPSWLRQ�LQ�WKH�ILUVW�PHWKRG�LV�WKDW�PRUH�SDVWXUH�WUDQVODWHV�LQWR�LQFUHDVHG�
DQLPDO�SURGXFWLRQ��ZKLFK�PD\�QRW�DOZD\V�EH�WKH�FDVH���3RVVXPV�DQG�UDEELWV�DUH�WKH�NH\�DQLPDO�
VSHFLHV�WKDW�FRPSHWH�ZLWK�OLYHVWRFN�IRU�SDVWXUH��ZKLOH�URRNV�DUH�FRQVLGHUHG�WR�GDPDJH�SDVWXUH�ZKLOH�
VHDUFKLQJ�IRU�LQYHUWHEUDWHV��DV�ZHOO�DV�FDXVLQJ�GDPDJH�WR�D�ZLGH�YDULHW\�RI�FURSV���7KH�HFRQRPLF��
FRVWV�RI�SRVVXP��UDEELW�DQG�URRN�GDPDJH�WR�SDVWXUH�DUH�QRW�ZHOO�TXDQWLILHG��1RUEXU\�	�5HGGLH[�
������13&$�������&RZDQ��������
�
0XFK�WKH�VDPH�FRQVLGHUDWLRQ�QHHGV�WR�EH�JLYHQ�WR�GHVLJQ�SULQFLSOHV�RI�RXWFRPH�PRQLWRULQJ�IRU�
SURGXFWLYH�VHFWRU�DV�IRU�ELRGLYHUVLW\��&KDQJHV�LQ�SDVWXUH�SURGXFWLRQ�FDQ�EH�DVVHVVHG�E\�PRZLQJ�RU�
FOLSSLQJ�SDVWXUH�XVLQJ�D�VWDQGDUG�SURWRFRO�IURP�IL[HG�RU�UDQGRP�SORWV�RI�NQRZQ�DUHD�IURP�ZKLFK�
OLYHVWRFN��EXW�QRW�SRVVXPV�RU�UDEELWV��DUH�H[FOXGHG��DQG�WKHQ�GU\LQJ�PDWHULDO�WR�REWDLQ�DQ�HVWLPDWH�
RI�GU\�PDWWHU�SURGXFWLRQ�SHU�XQLW�DUHD��$OWHUQDWLYHO\��SURGXFWLRQ�LQ�SORWV�WKDW�H[FOXGH�OLYHVWRFN�DQG�
SHVWV�FDQ�EH�FRPSDUHG�ZLWK�WKRVH�WKDW�H[FOXGH�RQO\�OLYHVWRFN��5HSOLFDWLRQ�LV�LPSRUWDQW�WR�FRQWURO�IRU�
YDULDWLRQ�EHWZHHQ�SDGGRFNV�DQG�VLWHV��DV�SORWV�DUH�XVXDOO\�VPDOO��,W�LV�SRVVLEOH�WR�EXLOG�H[FORVXUHV�
WKDW�H[FOXGH�UDEELWV�EXW�QRW�SRVVXPV�DQG�WKHVH�FRXOG�EH�XVHG�ZKHUH�ERWK�SHVWV�ZHUH�SUHVHQW�DW�D�VLWH�
DQG�RQO\�RQH�ZDV�FRQWUROOHG��1RUEXU\�DQG�1RUEXU\��������SURYLGH�DQ�H[DPSOH�RI�PHDVXULQJ�FKDQJH�
LQ�SURGXFWLRQ�RI�SDVWXUH�IROORZLQJ�UDEELW�FRQWURO��
�
)RU�URRNV��D�VLPLODU�DSSURDFK�FRXOG�EH�DGRSWHG�EXW�SORWV�ZRXOG�QHHG�WR�EH�VLWHG�LQ�DUHDV�RI�SDVWXUH�
DOUHDG\�GDPDJHG�E\�URRNV�EHIRUH�FRQWURO�ZDV�XQGHUWDNHQ��)RU�URRNV��WKH�LVVXH�LV�DOVR�WKH�DUHD�RI�
GDPDJHG�SDVWXUH��0HWKRGV�XVHG�WR�DVVHVV�SLJ�URRWLQJ��H�J���+RQH�������EHIRUH�DQG�DIWHU�SLJ�FRQWURO��
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�
FRXOG�EH�DGDSWHG�WR�PHDVXUH�EURDG�VFDOH�FKDQJHV�LQ�WKH�H[WHQW�RI�URRN�GDPDJH��ZKLFK�FRXOG�WKHQ�EH�
FRPELQHG�ZLWK�LQIRUPDWLRQ�IURP�SORWV�DERXW�FKDQJHV�LQ�SDVWXUH�SURGXFWLRQ�WR�HVWLPDWH�RYHUDOO�
FKDQJHV�LQ�SDVWXUH�SURGXFWLRQ�IURP�URRN�FRQWURO��
�
)RU�ZHHG�LPSDFWV�RQ�SDVWXUH��LW�LV�QHFHVVDU\�WR�PHDVXUH�WKH�DUHD�RI�LQIHVWDWLRQ�EHIRUH�DQG�DIWHU�
FRQWURO��ZKLFK�PLJKW�EH�GRQH�DV�SDUW�RI�UHVXOWV�PRQLWRULQJ��DQG�WKH�H[WHQW�WR�ZKLFK�ZHHGV�KDYH�
EHHQ�UHSODFHG�E\�SDVWXUH��DV�ZHOO�DV�DQ\�ORFDO�HIIHFW�RQ�SDVWXUH�SURGXFWLRQ��
�
$OWHUQDWLYHO\��SURGXFWLRQ�GDWD��VXFK�DV�OLYHVWRFN�ERG\�ZHLJKWV�RU�PLON�SURGXFWLRQ��FRXOG�EH�
REWDLQHG�IURP�IDUPHUV�DQG�H[DPLQHG�IRU�WUHQGV�RYHU�D�QXPEHU�RI�\HDUV��DVVXPLQJ�WKDW�WKHUH�ZDV�
DGHTXDWH�GDWD�IURP�VHYHUDO�\HDUV�EHIRUH�FRQWURO��:LWK�D�ODUJH�HQRXJK�QXPEHU�RI�IDUPV�DQG�VHYHUDO�
\HDUV�RI�SUH��DQG�SRVW�FRQWURO�GDWD��WUHQGV�VKRXOG�EH�GHWHFWHG��$�PRUH�SRZHUIXO�FRPSDULVRQ��WR�
FRQWURO�IRU�QDWXUDO�DQQXDO�YDULDWLRQ�LQ�SURGXFWLRQ�DQG�RWKHU�IDFWRUV��ZRXOG�EH�EHWZHHQ�VLPLODU�IDUPV�
ZLWK�DQG�ZLWKRXW�SHVW�PDQDJHPHQW��7KH�XVH�RI�SURGXFWLRQ�GDWD�KDV�WKH�DGYDQWDJH�RI�DGGUHVVLQJ�WKH�
XOWLPDWH�RXWFRPH�IURP�SHVW�PDQDJHPHQW��DQG�WKH�SRWHQWLDO�WR�GR�VR�DW�D�UHJLRQDO�VFDOH���
�
$VVHVVLQJ�FKDQJHV�LQ�GDPDJH�WR�FURSV�IURP�DQLPDO�SHVWV�LV�OHVV�FRPSOH[��DVVXPLQJ�WKDW�GDPDJH�
IURP�GLIIHUHQW�SHVWV�FDQ�EH�GLVFULPLQDWHG��7DEOH���LQGLFDWHG�WKDW�RQO\�URRNV�DQG�PDJSLHV�DUH�
WDUJHWHG��DQG�WKH�ODWWHU�SUREDEO\�IRU�ELRGLYHUVLW\�UDWKHU�WKDQ�SURGXFWLRQ�UHDVRQV��VR�SRVVXP�DQG�
UDEELWV�DUH�SUREDEO\�WKH�VSHFLHV�RI�PRVW�FRQFHUQ��$V�LQGLFDWHG�DERYH��WKHUH�DUH�VWDQGDUG�PHWKRGV�IRU�
PHDVXULQJ�WKH�H[WHQW�DQG�HFRQRPLF�FRVWV�RI�GDPDJH�WR�FURSV��XVXDOO\�RQ�D�EHIRUH�DQG�DIWHU�FRQWURO�
EDVLV��&URS�GDPDJH�RIWHQ�YDULHV�JUHDWO\�IURP�IDUP�WR�IDUP�DQG�LV�PRVWO\�UHODWHG�WR�ORFDO�SHVW�
SRSXODWLRQV��H�J���IDUPV�DGMRLQLQJ�EXVK�RU�IRUHVW�DUH�PRUH�YXOQHUDEOH���$V�IRU�SDVWXUH��WKHUH�DUH�IHZ�
UHOLDEOH�HVWLPDWHV�RI�PDPPDO�SHVW�GDPDJH�WR�FURSV�LQ�1HZ�=HDODQG��.LQJ��������
�
6RFLDO�RXWFRPHV�PRQLWRULQJ�
5HYLHZ�RI�PRQLWRULQJ�RI�VRFLDO�RXWFRPHV�ZDV�QRW�SDUW�RI�WKLV�SURMHFW��DOWKRXJK�LW�LV�XQGHUWDNHQ�E\�
DOO�FRXQFLOV��RIWHQ�LQ�WKH�IRUP�RI�FXVWRPHU�VDWLVIDFWLRQ�VXUYH\V�RU�V\VWHPV�WKDW�DVVHVV�SHUIRUPDQFH�
DJDLQVW�VSHFLILHG�VWDQGDUGV�IRU�UHVSRQVHV�WR�HQTXLULHV��7KHVH�GDWD��LI�FROODWHG�DFURVV�58$V��FRXOG�EH�
XVHG�WR�LGHQWLI\�UDWHSD\HU�XQGHUVWDQGLQJ�RI�SHVW�LVVXHV�DQG�FRQFHUQV��
�
)XWXUH�LVVXHV�
0HWKRGV�DQG�DSSURDFKHV�IRU�PHDVXULQJ�ELRGLYHUVLW\�EHQHILWV�RI�SHVW�PDQDJHPHQW�DUH�QRW�ZHOO�
GHYHORSHG��DQG�WKH�PRVW�FRPPRQO\�XVHG�RQHV�VXFK�DV�)%,�DQG���PLQXWH�ELUG�FRXQWV�KDYH�ERWK�
SUDFWLFDO�DQG�WKHRUHWLFDO�OLPLWDWLRQV��7KUHH�LQLWLDWLYHV�PD\�FKDQJH�WKLV�VLWXDWLRQ�LQ�WKH�QH[W�IHZ�
\HDUV��)LUVWO\��'2&¶V�1DWXUDO�+HULWDJH�0DQDJHPHQW�6\VWHP��1+06��ZLOO�FRPH�LQWR�XVH��1+06�LV�
EHLQJ�GHYHORSHG�WR�FUHDWH�D�QDWLRQDOO\�FRQVLVWHQW��VFLHQWLILFDOO\�VRXQG�V\VWHP�RI�QDWXUDO�KHULWDJH�
PDQDJHPHQW��HQDEOLQJ�SULRULWLVDWLRQ��SODQQLQJ�DQG�PRQLWRULQJ�RI�DFKLHYHPHQW��'2&�6WDWHPHQW�RI�
,QWHQW�����±�������7R�VXSSRUW�WKLV�V\VWHP��WKH�'HSDUWPHQW�LV�ZRUNLQJ�WR�LPSURYH�WKH�DFFXUDF\�DQG�
HIILFLHQF\�RI�LWV�GDWD�FROOHFWLRQ��LQFOXGLQJ�ILHOG�GDWD���DQG�WR�GHYHORS�D�JUHDWHU�DELOLW\�WR�LQWHJUDWH�
GDWD�ERWK�LQWHUQDOO\�DQG�ZLWK�RWKHU�DJHQFLHV��VXFK�DV�UHJLRQDO�DQG�ORFDO�DXWKRULWLHV���7KHUH�LV�
RQJRLQJ�GHYHORSPHQW�RI�QDWLRQDOO\�FRQVLVWHQW�LQYHQWRULHV��FODVVLILFDWLRQ�V\VWHPV��SULRULWLVDWLRQ�
SURFHVVHV��DQG�PRQLWRULQJ�DQG�UHSRUWLQJ�PHWKRGV��7KH�ORQJHU�WHUP�DLP�LV�WR�GHYHORS�WKH�QDWXUDO�
KHULWDJH�PDQDJHPHQW�V\VWHP�LQWR�D�V\VWHP�WKDW�LV�VKDUHG�ZLWK�RWKHUV�WR�FRQWULEXWH�WRZDUGV�QDWLRQDO�
SODQQLQJ�DQG�UHSRUWLQJ�RQ�WKH�VWDWH�RI�1HZ�=HDODQG¶V�ELRGLYHUVLW\��
�
6HFRQGO\��WKH�GHDUWK�RI�VXLWDEOH�PHWKRGV�IRU�ELRGLYHUVLW\�DVVHVVPHQW�DQG�PRQLWRULQJ�LV�UHFRJQL]HG�
DV�D�KLJK�SULRULW\�UHVHDUFK�JDS��VRPH�UHVHDUFK�LV�XQGHUZD\��H�J���'2&�&'53�SURMHFW���DQG�
DGGLWLRQDO�SURSRVDOV�WR�DGGUHVV�WKLV�LVVXH�DUH�EHLQJ�SXW�XS�IRU�IXQGLQJ��
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�
7KLUGO\��0$)%1=�LV�GHYHORSLQJ�D�30)�IRU�1HZ�=HDODQG�SHVW�PDQDJHPHQW��-RQHV�����D�E��WKDW�
HQFRPSDVVHV�QDWLRQDO�UHSRUWLQJ��6XFK�D�V\VWHP�ZLOO�UHTXLUH�DJUHHPHQW�ZLWK�58$V�RQ�RXWFRPHV�DQG�
PHDVXUHV�IRU�UHJLRQDO�DQG�QDWLRQDO�UHSRUWLQJ��ERWK�RI�UHVXOWV�RI�SHVW�PDQDJHPHQW�DQG�D�YDULHW\�RI�
RXWFRPHV��H�J��ELRGLYHUVLW\��SURGXFWLRQ���'HYHORSPHQW�RI�RXWFRPHV�E\�58$V�QHHGV�WR�WDNH�SODFH�LQ�
FROODERUDWLRQ�ZLWK�WKH�GHYHORSPHQW�RI�WKH�30)��
�
)LQDOO\��58$V�DUH�XQGHUWDNLQJ�SURDFWLYH�VWHSV�VXFK�DV�VWUHDPOLQLQJ�WKHLU�UHSRUWLQJ�V\VWHPV��VKDULQJ�
*,6�HQDEOHG�GDWDEDVH�V\VWHPV�DQG�SURSRVLQJ�WKH�FUHDWLRQ�RI�D�ELRGLYHUVLW\�PDQDJHUV�JURXS���
'HYHORSLQJ�DQG�VXSSRUWLQJ�V\VWHPV�VXFK�DV�WKHVH�ZLOO�XQGRXEWHGO\�KHOS�ZLWK�WKH�RYHUDOO�EHWWHU�
PDQDJHPHQW�RI�SHVWV�LQ�WKH�ORFDO�JRYHUQPHQW�VHFWRU���2YHUDOO��WKH�FRPSOH[LW\�RI�WKH�WDVNV�
DVVRFLDWHG�ZLWK�EHWWHU�TXDOLW\�PRQLWRULQJ�ZLOO�UHTXLUH�GHGLFDWLRQ�IURP�58$V�DQG�D�ORQJ�WHUP�
FRPPLWPHQW�IURP�DOO�VWDII�DVVRFLDWHG�ZLWK�SHVW�FRQWURO���2QH�ILQDO�VXJJHVWLRQ�LV�WKDW�FRQVLGHUDWLRQ�
VKRXOG�EH�JLYHQ�E\�HDFK�58$�WR�DVVLJQLQJ�VSHFLILF�UHVSRQVLELOLW\�WR�WKH�FR�RUGLQDWLRQ�DQG�
LPSURYHPHQW�RI�DOO�UHVXOW�DQG�RXWFRPH�PRQLWRULQJ��
�
�
��� 5HFRPPHQGDWLRQV�
�
•� 58$V�QHHG�WR�HQVXUH�WKDW�RXWFRPHV�RI�SHVW�PDQDJHPHQW�DUH�FOHDUO\�GHILQHG��ZLWK�

PHDQLQJIXO��PHDVXUDEOH�LQGLFDWRUV�RI�SURJUHVV�WKDW�FDQ�SURYLGH�WKH�EDVLV�IRU�DVVHVVPHQW�RI�
DFKLHYHPHQW�DJDLQVW�WKHVH�RXWFRPHV��7KH�ORJLF�IUDPHZRUN�LQ�)LJ����DQG�60$57�LQGLFDWRUV�RI�
SURJUHVV�VKRXOG�EH�XVHG�WR�HQVXUH�DSSURSULDWH�DQG�TXDQWLWDWLYH�PHDVXUHV�DUH�VSHFLILHG��58$V�
VKRXOG�UHYLHZ�WKHLU�FXUUHQW�SURFHVVHV��JRDOV�DQG�REMHFWLYHV�DJDLQVW�VXFK�D�WHPSODWH��

•� 7KH�UHOLDELOLW\�RI�LQIHUHQFH�DQG�WKH�UXOHV�RI�WKXPE�GLVFXVVHG�DERYH�VKRXOG�EH�XVHG�WR�JXLGH�
WKH�GHVLJQ�RI�IXWXUH�PRQLWRULQJ�DVVRFLDWHG�ZLWK�58$�SHVW�FRQWURO�DFWLYLWLHV��

•� 58$V�VKRXOG�VWDQGDUGLVH�UHVXOW��RXWSXW��DQG�RXWFRPH�PRQLWRULQJ�PHWKRGV��SDUWLFXODUO\�
SURWRFROV�IRU�)%,�DQG���PLQXWH�ELUG�FRXQWV��DQG�PDQDJHPHQW�RI�DOO�GDWD�DVVRFLDWHG�ZLWK�SHVW�
FRQWURO�RSHUDWLRQV��58$V�VKRXOG�LQYHVWLJDWH�WKH�XWLOLW\�RI�WKH�IUDPHZRUNV�EHLQJ�GHYHORSHG�DW�
SUHVHQW�E\�VRPH�FRXQFLOV�DQG�E\�'2&�WR�KHOS�WKHP�DFKLHYH�WKLV��

•� &RXQFLOORUV�QHHG�WR�EH�FRQYLQFHG�RI�WKH�QHHG�IRU�DQG�EHQHILWV�RI�RXWFRPH�PRQLWRULQJ�WR�
HQVXUH�WKH�UHTXLUHG�ORQJ�WHUP�FRPPLWPHQW��0$)%1=�VKRXOG�VXSSRUW�58$V�LQ�WKLV�DGYRFDF\�
WR�FRXQFLO�JRYHUQDQFH�DQG�SHVW�PDQDJHUV�WR�DVVLVW�ZLWK�LWV�FXUUHQW�SURMHFWV�RQ�SHUIRUPDQFH�
IUDPHZRUNV�IRU�SHVW�PDQDJHPHQW��ZKLFK�ZLOO�UHTXLUH�UREXVW�PRQLWRULQJ�SURJUDPPHV���

•� &RXQFLO�SHVW�PDQDJHUV�QHHG�WR�GHFLGH�RQ�WKH�DSSURSULDWH�EDODQFH�EHWZHHQ�VWDWLVWLFDO�
UREXVWQHVV�RI�RXWFRPH�PRQLWRULQJ�GHVLJQ�DQG�SUDFWLFDOLW\�LQ�WHUPV�RI�UHVRXUFHV��VWDII�DQG�
PRQH\���

•� 2XWFRPH�PRQLWRULQJ�RI�ODUJH��FRPPRQ�SHVW�FRQWURO�SURJUDPPHV��H�J���SRVVXPV��UDEELWV�DQG�
URRNV��VKRXOG�EH�FRRUGLQDWHG�QDWLRQDOO\�WR�SURYLGH�FRQVLVWHQF\�DQG�LPSURYHG�UHSRUWLQJ��6XFK�
QDWLRQDO�SURJUDPPHV�ZLOO�UHTXLUH�FURVV�58$�VXSSRUW�DQG�UHVRXUFLQJ��DQ�LVVXH�DOVR�LGHQWLILHG�
E\�WKH�0$)%1=�30)�SURMHFW��

•� 7KH�PLQLPXP�GHIHQVLEOH�GHVLJQ�IRU�RXWFRPH�PRQLWRULQJ�RI�D�VLQJOH�RSHUDWLRQ�RU�VLWH�IRU�
ELRGLYHUVLW\�EHQHILW�VKRXOG�FRQVLVW�RI�HLWKHU�WZR�PDWFKHG�UHSOLFDWHG�WUHDWPHQW�DQG�QRQ�
WUHDWPHQW�DUHDV�PRQLWRUHG�IRU�DQ�DSSURSULDWH�SHULRG�DIWHU�FRQWURO��RU�WZR�WUHDWPHQW�DQG�QRQ�
WUHDWPHQW�DUHDV�PRQLWRUHG�IRU�DQ�DSSURSULDWH�SHULRG�EHIRUH�FRQWURO�DQG�DIWHU�FRQWURO��%$&,�
PHWKRG���)XUWKHU�HYDOXDWLRQ�LV�QHHGHG�RI�WKH�GHVLJQ�RI�SRWHQWLDO�RI�WUHQG�LQGLFDWRUV�DQG�WKHLU�
FRQWULEXWLRQ�WR�RXWFRPH�PHDVXUHPHQW����

•� 6WDQGDUG�SURWRFROV�IRU�)%,�DQG�RU���PLQXWH�ELUG�FRXQWV�VKRXOG�EH�XVHG�IRU�RXWFRPH�
PRQLWRULQJ�RI�SRVVXP�DQG�SUHGDWRU�FRQWURO�IRU�ELRGLYHUVLW\�SURWHFWLRQ��58$V�VKRXOG�UHYLHZ�
RSWLRQV�IRU�RXWFRPH�PRQLWRULQJ�RI�UHSWLOHV�DQG�LQYHUWHEUDWHV�LQ�DGYDQFH�RI�IXWXUH�QHHGV��
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•� 0HWKRGV�WKDW�PHDVXUH�FKDQJHV�LQ�SDVWXUH�SURGXFWLRQ�VKRXOG�EH�XVHG�IRU�RXWFRPH�PRQLWRULQJ�
RI�UDEELW��SRVVXP��DQG�URRN�FRQWURO�IRU�SDVWXUH�SURWHFWLRQ��)RU�ZHHG�FRQWURO��RXWFRPH�
PHDVXUHV�PXVW�LQYROYH�DVVHVVPHQW�RI�UHSODFHPHQW�RI�ZHHGV�ZLWK�QDWLYH�VSHFLHV�RU�SDVWXUH���

•� &RXQFLOV�VKRXOG�FRQVLGHU�D�UHYLHZ�RI�VRFLDO�RXWFRPHV�PRQLWRULQJ�DV�EDVLV�IRU�QDWLRQDO�
FRRUGLQDWLRQ�DQG�UHSRUWLQJ��6XFK�D�UHYLHZ�VKRXOG�GHDO�ZLWK�FXUUHQW�58$�DSSURDFKHV�WR�VRFLDO�
RXWFRPHV�DQG�IXWXUH�RSWLRQV�IRU�QDWLRQDO�EHVW�SUDFWLFH��DQG�LV�UHFRPPHQGHG�EHFDXVH�
FRPPXQLW\�YDOXHV�DQG�H[SHFWDWLRQV�DQG�QRQ�PDUNHW�YDOXDWLRQ�ZLOO�EH�LQFUHDVLQJO\�LPSRUWDQW�
LQSXWV�WR�5306V��6XFK�D�UHYLHZ�FRXOG�EH�IXQGHG�WKURXJK�(QYLUROLQN��

•� 58$V�VKRXOG�XQGHUWDNH�GHYHORSPHQW�RI�DQ�RXWFRPHV�PRQLWRULQJ�SODQ�IRU�HDFK�UHJLRQ�WKDW�
GHOLYHUV�UHJLRQDO�LQVLJKW�LQWR�UHJLRQDO�SURJUDPPHV�DQG�LV�FRRUGLQDWHG�FORVHO\�ZLWK�WKH�
SURSRVHG�QDWLRQDO�30)��7KLV�VKRXOG�EH�WDLORUHG�WR�DQG�GHOLYHU�LQVLJKWV�LQWR�UHJLRQDO�
SURJUDPPHV�DQG�EHQHILWV�IRU�UDWHSD\HUV��7KLV�FRXOG�EH�GRQH�IRU�RQH�58$�DV�DQ�(QYLUROLQN�
SURMHFW��DQG�WKH�SURMHFW�RXWFRPH�WKHQ�XVHG�DV�D�WHPSODWH�IRU�RWKHU�58$V��

•� %LRVHFXULW\�0DQDJHUV�*URXS�VKRXOG�LGHQWLI\�WKRVH�UHFRPPHQGDWLRQV�LW�ZLVKHV�WR�DGRSW�DQG�
WKHQ�GHYHORS�DQG�UHVRXUFH�DQ�LPSOHPHQWDWLRQ�SODQ���

�
�
��� $FNQRZOHGJHPHQWV�
�
7KLV�SURMHFW�ZRXOG�QRW�KDYH�EHHQ�DFKLHYDEOH�ZLWKRXW�WKH�KHOS�DQG�SDWLHQFH�RI�PDQ\�VWDII�LQ�WKH�
UHJLRQDO�DQG�GLVWULFW�FRXQFLOV��SDUWLFXODUO\�%LOO�0DUW\Q��-DPHV�/DPELH�DQG�&DPSEHOO�/HFNLH��DQG�WKH�
VXSSRUW�RI�DOO�WKH�ELRVHFXULW\�PDQDJHUV��%HQ�5HGGLH[�DQG�0LNH�+DUUH��0$)%1=��SURYLGHG�PXFK�
KHOSIXO�DGYLFH�DQG�JXLGDQFH��0DUN�)XJOHVWDG�KHOSHG�FUHDWH�WKH�GDWDEDVH��*X\�)RUUHVWHU�DQG�*UHJ�
$UQROG�SURYLGHG�VWDWLVWLFDO�DGYLFH��&KULV�-RQHV�DQG�%UXFH�:DUEXUWRQ�FRPPHQWHG�RQ�WKH�UHSRUW�
ZKLFK�ZDV�HGLWHG�E\�$QQH�$XVWLQ��
�
�
��� 5HIHUHQFHV�
�
%LRVHFXULW\�*HQHULF�*XLGHOLQHV�*URXS��%***��������$Q�RYHUYLHZ�SDSHU��0RQLWRULQJ�UHJLRQDO�SHVW�

PDQDJHPHQW�VWUDWHJLHV�IRU�SHUIRUPDQFH�DQG�UHYLHZ��5HSRUW�IRU�%LRVHFXULW\�7HFKQLFDO�$GYLVRU\�
*URXS��1HZ�=HDODQG�����SS��

&KRTXHQRW�'��:DUEXUWRQ�%�������+RZ�PXFK�SHVW�PRQLWRULQJ�LV�HQRXJK"�$OORFDWLRQ�RI�PRQLWRULQJ�
UHVRXUFHV�LQ�SHVW�PDQDJHPHQW�SURJUDPPHV��/DQGFDUH�5HVHDUFK�&RQWUDFW�5HSRUW�/&��������IRU�
'HSDUWPHQW�RI�&RQVHUYDWLRQ��

&RZDQ�3�������+RZ�PDQ\�SRVVXPV�PDNH�D�FRZ"�1HZ�=HDODQG�-RXUQDO�RI�(FRORJ\���������������
&RZDQ�3(�������1HOVRQ�&LW\�(VSODQDGH�DQG�)RUHVKRUH�5HVHUYHV�±�PD[LPLVLQJ�WKH�HIIHFWLYHQHVV�RI�

ELRVHFXULW\�PDQDJHPHQW��(QYLUROLQN�3URMHFW�����1/&&����/DQGFDUH�5HVHDUFK�&RQWUDFW�5HSRUW�
/&����������

'DZVRQ�'*��%XOO�3&�������&RXQWLQJ�ELUGV�LQ�1HZ�=HDODQG�IRUHVWV��1RWRUQLV�������������
)RUV\WK�'0�������3URWRFRO�IRU�HVWLPDWLQJ�FKDQJHV�LQ�WKH�UHODWLYH�DEXQGDQFH�RI�GHHU�LQ�1HZ�

=HDODQG�IRUHVWV�XVLQJ�WKH�)DHFDO�3HOOHW�,QGH[��)3,���/LQFROQ��1HZ�=HDODQG��0DQDDNL�:KHQXD�
3UHVV��

)UDVHU�.:�������$VVHVVPHQW�RI�LQWURGXFHG�ZLOG�PDPPDO�SRSXODWLRQV��D�PDQXDO�IRU�PRQLWRULQJ�
DQG�HVWLPDWLQJ�UHODWLYH�DQG�DEVROXWH�GHQVLWLHV�DQG�VHOHFWHG�LPSDFWV�RI�PHGLXP�WR�ODUJH�VL]HG�
LQWURGXFHG�ZLOG�PDPPDOV��/DQGFDUH�5HVHDUFK�&RQWUDFW�5HSRUW�/&����������

+DUULV�6�������5HJLRQDO�LPSOHPHQWDWLRQ�RI�WKH�%LRVHFXULW\�$FW�������0$)�3ROLF\�7HFKQLFDO�3DSHU�
������0$)��:HOOLQJWRQ��

+RQH�-��������6SDWLDO�DQG�WHPSRUDO�DVSHFWV�RI�YHUWHEUDWH�SHVW�GDPDJH�ZLWK�HPSKDVLV�RQ�IHUDO�SLJV��
-RXUQDO�RI�$SSOLHG�(FRORJ\�������������
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+RQH�-�������:LOGOLIH�'DPDJH�&RQWURO��3ULQFLSOHV�IRU�0DQDJLQJ�9HUWHEUDWH�3HVWV��0HOERXUQH��
&6,52�3XEOLVKLQJ��

+XUVW�-0��$OOHQ�5%�����D��$�SHUPDQHQW�SORW�PHWKRG�IRU�PRQLWRULQJ�LQGLJHQRXV�IRUHVWV���ILHOG�
SURWRFROV��/LQFROQ��&DQWHUEXU\��1HZ�=HDODQG��0DQDDNL�:KHQXD�/DQGFDUH�5HVHDUFK����S���

+XUVW�-0��$OOHQ�5%�����E��7KH�5HHFH�PHWKRG�IRU�GHVFULELQJ�1HZ�=HDODQG�YHJHWDWLRQ���ILHOG�
SURWRFROV��/LQFROQ��&DQWHUEXU\��1HZ�=HDODQG��0DQDDNL�:KHQXD�/DQGFDUH�5HVHDUFK�����S��

-RQHV�&�����D��3HUIRUPDQFH�0HDVXUHPHQW�LQ�1HZ�=HDODQG�3HVW�0DQDJHPHQW��$�UHYLHZ�RI�QDWLRQDO�
DQG�LQWHUQDWLRQDO�SURFHVVHV�DQG�UHTXLUHPHQWV�IRU�D�QDWLRQDO�SHUIRUPDQFH�PHDVXUHPHQW�
IUDPHZRUN��/DQGFDUH�5HVHDUFK�&RQWUDFW�5HSRUW��/&���������IRU�0$)�%LRVHFXULW\�1HZ�
=HDODQG��

-RQHV�&�����E��'HPRQVWUDWLQJ�WKH�9DOXH�RI�3HUIRUPDQFH�0HDVXUHPHQW��D�6HULHV�RI�&DVH�6WXGLHV��
/DQGFDUH�5HVHDUFK�&RQWUDFW�5HSRUW��/&���������IRU�0$)�%LRVHFXULW\�1HZ�=HDODQG��

.LQJ�&0�������+DQGERRN�RI�1HZ�=HDODQG�0DPPDOV��2[IRUG�8QLYHUVLW\�3UHVV��$XFNODQG��
/HH�:*��0F*ORQH�0��:ULJKW�(�������%LRGLYHUVLW\�,QYHQWRU\�DQG�0RQLWRULQJ��D�UHYLHZ�RI�QDWLRQDO�

DQG�LQWHUQDWLRQDO�V\VWHPV�DQG�D�SURSRVHG�IUDPHZRUN�IRU�IXWXUH�ELRGLYHUVLW\�PRQLWRULQJ�E\�WKH�
'HSDUWPHQW�RI�&RQVHUYDWLRQ��/DQGFDUH�5HVHDUFK�&RQWUDFW�5HSRUW�/&����������

0F$UGOH�%+�������/HYHOV�RI�HYLGHQFH�LQ�VWXGLHV�RI�FRPSHWLWLRQ��SUHGDWLRQ�DQG�GLVHDVH��1HZ�
=HDODQG�-RXUQDO�RI�(FRORJ\�����������

0F1XWW�.��:ULJKW�(��*UHHQH�7��2¶'RQQHOO�&�������'2&¶V�LQYHQWRU\�DQG�PRQLWRULQJ�WRROER[�±�
ZK\�DUH�ZH�VWDQGDUGLVLQJ�PRQLWRULQJ�PHWKRGV"�'2&�6FLHQFH�3RVWHU�����'2&�6FLHQFH�DQG�
7HFKQLFDO�3XEOLVKLQJ��'HSDUWPHQW�RI�&RQVHUYDWLRQ��:HOOLQJWRQ��

0\HU�%�������1HOVRQ�&LW\�&RXQFLO�:DWHUZRUNV�5HVHUYHV�3HVW�3ODQW�0DQDJHPHQW�6WUDWHJ\��5HSRUW�
WR�1HOVRQ�&LW\�&RXQFLO�E\�7H�1JDKHUH����S��

1RUEXU\��'��1RUEXU\��*��������6KRUW�WHUP�HIIHFWV�RI�UDEELW�JUD]LQJ�RQ�D�GHJUDGHG�VKRUW�WXVVRFN�
JUDVVODQG�LQ�&HQWUDO�2WDJR��1HZ�=HDODQG�-RXUQDO�RI�(FRORJ\��������������

1RUEXU\�*��5HGGLH[�%�������(XURSHDQ�UDEELW��,Q��+DQGERRN�RI�1HZ�=HDODQG�0DPPDOV��.LQJ�&0�
�HG���SS����������2[IRUG�8QLYHUVLW\�3UHVV��$XFNODQG��

1RUEXU\�'��:DUEXUWRQ�%��:HEVWHU�5�������/RQJ�WHUP�PRQLWRULQJ�RI�PDPPDOLDQ�SHVW�DEXQGDQFH�LQ�
&DQWHUEXU\��/DQGFDUH�5HVHDUFK�&RQWUDFW�5HSRUW�/&���������IRU�'HSDUWPHQW�RI�&RQVHUYDWLRQ��

13&$�������3HVW�5RRNV��0RQLWRULQJ�DQG�FRQWURO��13&$��:HOOLQJWRQ��
1XJHQW�*��:KLWIRUG�-��,QQHV�-��3ULPH�.�������5DSLG�UHFRYHU\�RI�NRKHNRKH��'\VR[\OXP�VSHFWDELOH��

IROORZLQJ�SRVVXP�FRQWURO��1HZ�=HDODQG�-RXUQDO�RI�(FRORJ\������������
2ZHQ�6�������'HSDUWPHQW�RI�&RQVHUYDWLRQ�6WUDWHJLF�3ODQ�IRU�0DQDJLQJ�,QYDVLYH�:HHGV��

:HOOLQJWRQ��'HSDUWPHQW�RI�&RQVHUYDWLRQ��
3DUWULGJH�75��:KDOH\�.-��+XQWHU�**�������3HVW�SODQW�FRQWURO�PRQLWRULQJ�WHFKQLTXHV�IRU�UHJLRQDO�

DQG�GLVWULFW�FRXQFLOV��3DUW���0RQLWRULQJ�)UDPHZRUN��/DQGFDUH�5HVHDUFK�&RQWUDFW�5HSRUW�
/&���������IRU�5HJLRQDO�&RXQFLO�%LRVHFXULW\�0DQDJHUV�*URXS��

3D\WRQ�,-��)RUUHVWHU�/��)UDPSWRQ�&-��7KRPDV�0'�������5HVSRQVH�RI�VHOHFWHG�WUHH�VSHFLHV�WR�FXOOLQJ�
RI�LQWURGXFHG�$XVWUDOLDQ�EUXVKWDLO�SRVVXPV�7ULFKRVXUXV�YXOSHFXOD�DW�:DLSRXD�)RUHVW��
1RUWKODQG��1HZ�=HDODQG��%LRORJLFDO�&RQVHUYDWLRQ��������������

3D\WRQ�,-��3HNHOKDULQJ�&-��)UDPSWRQ�&0�������)ROLDU�%URZVH�,QGH[���$�PHWKRG�IRU�PRQLWRULQJ�
SRVVXP��7ULFKRVXUXV�YXOSHFXOD��GDPDJH�WR�SODQW�VSHFLHV�DQG�IRUHVW�FRPPXQLWLHV��0DQDDNL�
:KHQXD�/DQGFDUH�5HVHDUFK��/LQFROQ��1HZ�=HDODQG�����S���

5HGGLH[�%��3DUNHV�-�������&RQVHUYDWLRQ�EHQHILWV�RI�$QLPDO�+HDOWK�%RDUG�SRVVXP�FRQWURO�RQ�SXEOLF�
FRQVHUYDWLRQ�ODQGV��,��([SHULPHQWDO�GHVLJQ��/DQGFDUH�5HVHDUFK�&RQWUDFW�5HSRUW�/&���������IRU�
GHSDUWPHQW�RI�&RQVHUYDWLRQ��

5HGGLH[�%��)RUV\WK�'0��0F'RQDOG�0DGGHQ�(��(LQRGHU�/'��*ULIILRHQ�3$��&KLFN�55��5REOH\�$-�
����D��&RQWURO�RI�SHVW�PDPPDOV�IRU�ELRGLYHUVLW\�SURWHFWLRQ�LQ�$XVWUDOLD��,��3DWWHUQV�RI�FRQWURO�
DQG�PRQLWRULQJ��:LOGOLIH�5HVHDUFK��������±�����

5HGGLH[�%��)RUV\WK�'0������E��&RQWURO�RI�SHVW�PDPPDOV�IRU�ELRGLYHUVLW\�SURWHFWLRQ�LQ�$XVWUDOLD��
,,��5HOLDELOLW\�RI�NQRZOHGJH��:LOGOLIH�5HVHDUFK��������±�����

6SXUU�(%�������3URWHLQ�EDLW�SUHIHUHQFHV�RI�ZDVSV��9HVSXOD�YXOJDULV�DQG�9��JHUPDQLFD��DW�0W�
7KRPDV��&DQWHUEXU\��1HZ�=HDODQG��1HZ�=HDODQG�-RXUQDO�RI�=RRORJ\��������±�����
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/DQGFDUH�5HVHDUFK�1HZ�=HDODQG�/LPLWHG�

6SXUU�(%�������&DUERK\GUDWH�EDLW�SUHIHUHQFHV�RI�ZDVSV��9HVSXOD�YXOJDULV�DQG�9��JHUPDQLFD��
�+\PHQRSWHUD��9HVSLGDH��LQ�1HZ�=HDODQG��1HZ�=HDODQG�-RXUQDO�RI�=RRORJ\��������±�����

6SXUU��(%��%HUEHQ��3+�������$VVHVVPHQW�RI�QRQ�WDUJHW�LPSDFW�RI������SRLVRQLQJ�IRU�YHUWHEUDWH�
SHVW�FRQWURO�RQ�ZHWD��2UWKRSWHUD���$QRVWRVWRPDWLGDH�DQG�5KDSKLGRSKRULGDH��DQG�RWKHU�
LQYHUWHEUDWHV�LQ�DUWLILFLDO�UHIXJHV��1HZ�=HDODQG�-RXUQDO�RI�(FRORJ\�������±����

6ZHHWDSSOH�3-��1XJHQW�*��:KLWIRUG�-��.QLJKWEULGJH�3,�������0LVWOHWRH��7XSHLD�DQWDUFWLFD��
UHFRYHU\�DQG�GHFOLQH�IROORZLQJ�SRVVXP�FRQWURO�LQ�D�1HZ�=HDODQG�IRUHVW��1HZ�=HDODQG�-RXUQDO�
RI�(FRORJ\������������

8UH�*�������1HOVRQ�&LW\�&RXQFLO�:DWHUZRUNV�5HVHUYH��1DWXUDO�YDOXHV�DQG�FRQGLWLRQ�DVVHVVPHQW��
5HSRUW�IRU�1HOVRQ�&LW\�&RXQFLO����SS��

:DONHU�37�������&URS�ORVVHV��WKH�QHHG�WR�TXDQWLI\�WKH�HIIHFWV�RI�SHVWV��GLVHDVHV�DQG�ZHHGV�RQ�
DJULFXOWXUDO�SURGXFWLRQ��$JULFXOWXUH��(FRV\VWHPV��DQG�(QYLURQPHQW�������������

:DUG�')�����D��0HDVXULQJ�WKH�UHGXFWLRQ�LQ�SHVW�DQWV��(QYLUROLQN�3URMHFW�15/&����/LQFROQ��1HZ�
=HDODQG��/DQGFDUH�5HVHDUFK��

:DUG�')�����E��3ULRULWLVHG�VXUYHLOODQFH�IRU�LQYDVLYH�DQW�VSHFLHV�LQ�6RXWKODQG��(QYLUROLQN�3URMHFW�
(65&�����/LQFROQ��1HZ�=HDODQG��/DQGFDUH�5HVHDUFK���

:DWWV�&+�������*URXQG�GZHOOLQJ�EHHWOHV�LQ�.DURUL�:LOGOLIH�6DQFWXDU\�EHIRUH�DQG�DIWHU�PDPPDO�
SHVW�HUDGLFDWLRQ��/DQGFDUH�5HVHDUFK�FRQWUDFW�UHSRUW�/&����������

:DWWV�&+�������%HHWOH�FRPPXQLW\�UHVSRQVHV�WR�PDPPDO�HUDGLFDWLRQ�LQ�WKH�VRXWKHUQ�H[FORVXUH�RI�
0DXQJDWDXWDUL��/DQGFDUH�5HVHDUFK�&RQWUDFW�5HSRUW�/&���������IRU�0DXQJDWDXWDUL�(FRORJLFDO�
,VODQG�7UXVW���
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�
��� $SSHQGLFHV�
�
$SSHQGL[��� /LVW�RI�SDUWLFLSDWLQJ�UHJLRQDO�DXWKRULWLHV�
�
5HJLRQDO�DXWKRULW\� %LRVHFXULW\�0DQDJHU� (�OLQN�SURMHFW�FRQWDFW��
� � �
1RUWKODQG�5HJLRQDO�&RXQFLO� 'RQ�0F.HQ]LH� GRQP#QUF�JRYW�Q]�

��������������
$XFNODQG�5HJLRQDO�&RXQFLO� -DFN�&UDZ�� 'U�1LFN�:DLSDUD�

������������H[W������
QLFN�ZDLSDUD#DUF�JRYW�Q]�

(QYLURQPHQW�:DLNDWR� -RKQ�6LPPRQV� $GHOH�%LUG��
DGHOH�ELUG#HZ�JRYW�Q]�
������������

(QYLURQPHQW�%D\�RI�3OHQW\� -RKQ�0DWKHU� MRKQ�PDWKHU#HQYERS�JRYW�Q]�
�������������

*LVERUQH�'LVWULFW�&RXQFLO� 7UHYRU�)UHHPDQ� WUHYRU#JGF�JRYW�Q]�
������������

+DZNHV�%D\�5HJLRQDO�&RXQFLO� &DPSEHOO�/HFNLH� $OODQ�%HHU�������������
DOODQ#KEUF�JRYW�Q]�

7DUDQDNL�5HJLRQDO�&RXQFLO� 5RE�3KLOOLSV� URE�SKLOOLSV#WUF�JRYW�Q]�
��������������

+RUL]RQV�5HJLRQDO�&RXQFLO� %LOO�0DUW\Q�-DPHV�
/DPELH�

%LOO�0DUW\Q#KRUL]RQV�JRYW�Q]�
-DPHV�/DPELH#KRUL]RQV�JRYW�Q]�
������������

*UHDWHU�:HOOLQJWRQ�5HJLRQDO�
FRXQFLO�

:D\QH�2¶'RQQHOO� VDUD�PR\ODQ#JZ�JRYW�Q]�
������������

0DUOERURXJK�'LVWULFW�&RXQFLO� $ODQ�-RKQVRQ� DMR#PDUOERURXJK�JRYW�Q]�
������������

7DVPDQ�'LVWULFW�&RXQFLO� /LQGVD\�9DXJKDQ� OLQGVD\�YDXJKDQ#WGF�JRYW�Q]�
��������������

(QYLURQPHQW�&DQWHUEXU\� *UDKDP�6XOOLYDQ� *UDKDP�6XOOLYDQ#HFDQ�JRYW�Q]�
��������������

:HVW�&RDVW�5HJLRQDO�&RXQFLO� &KULV�,QJOH� FKULV�LQJOH#ZFUF�JRYW�Q]�
������������

2WDJR�5HJLRQDO�&RXQFLO� -HII�'RQDOGVRQ� MHII�GRQDOGVRQ#RUF�JRYW�Q]�
������������

(QYLURQPHQW�6RXWKODQG� 5LFKDUG�%RZPDQ� ULFKDUG�ERZPDQ#HV�JRYW�Q]�
��������������

�
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�
$SSHQGL[��� 6XUYH\�TXHVWLRQQDLUH�
�
2UJDQL]DWLRQ�
,QWHUYLHZHU�
,QWHUYLHZHH��V��
2SHUDWLRQ�QDPH�
&RQWURO�DUHD�VL]H��
/RFDWLRQ�RI�DUHD�FRQWUROOHG�
/DQG�WHQXUH�
$JHQF\�V��IXQGLQJ�FRQWURO�
$JHQF\�V��FRQGXFWLQJ�FRQWURO�
1DWXUH�RI�FRQWURO��
3HVW�VSHFLHV�WDUJHWHG�
6SHFLHV�OHG�RU�VLWH�OHG�FRQWURO"�
$LP�V��RI�FRQWURO�
-XVWLILFDWLRQ�IRU�FRQWURO��
,I�ELRGLYHUVLW\�SURWHFWLRQ��ZKDW�RXWFRPH"�
,I�SURGXFWLYH�VHFWRU�SURWHFWLRQ��ZKDW�RXWFRPH"�
:DV�RSHUDWLRQDO�WDUJHW�VSHFLILHG"�
LI�\HV��VSHFLI\�
:DV�2XWFRPH�PHDVXUH�VSHFLILHG"�
,I�\HV��VSHFLI\�
&RQWURO�VWDUW�GDWH�
&RQWURO�HQG�GDWH�
7\SH�V��RI�FRQWURO��
,QWHQVLW\�DQG�IUHTXHQF\�RI�FRQWURO��
(IIRUW�VSHQW�RQ�FRQWURO�
2SHUDWLRQDO�FRVWV��
3UH�FRQWURO�RSHUDWLRQDO�PRQLWRULQJ��
0RQLWRULQJ�GHVLJQ�
0RQLWRULQJ�PHWKRGV�
0RQLWRULQJ�LQWHQVLW\�DQG�IUHTXHQF\�
0RQLWRULQJ�FRVW��
3RVW�FRQWURO�RSHUDWLRQDO�PRQLWRULQJ��
0RQLWRULQJ�GHVLJQ�
0RQLWRULQJ�PHWKRGV��
0RQLWRULQJ�LQWHQVLW\�DQG�IUHTXHQF\�
:DV�WKH�DUHD�VWUDWLILHG�DQG�LI�VR�KRZ"�
0RQLWRULQJ�FRVW��
1RQ�WUHDWPHQW�DUHD�PRQLWRUHG��
1RQ�WUHDWPHQW�PRQLWRULQJ�GHVLJQ�DQG�PHWKRGV�VDPH�DV�WUHDWPHQW�DUHD��
,I�12��GHVFULEH�QRQ�WUHDWPHQW�PRQLWRULQJ�GHVLJQ��VDPSOLQJ�SURFHGXUH��DQG�
PHWKRGV�
0RQLWRULQJ�FRVW��
2XWFRPH�PRQLWRULQJ��
0RQLWRULQJ�GHVLJQ�
0RQLWRULQJ�PHWKRGV�
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�
0RQLWRULQJ�LQWHQVLW\�DQG�IUHTXHQF\�
&RVW�
1RQ�WUHDWPHQW�DUHD�PRQLWRUHG��
1RQ�WUHDWPHQW�PRQLWRULQJ�GHVLJQ�DQG�PHWKRGV�VDPH�DV�WUHDWPHQW�DUHD�
,I�12��GHVFULEH�RQ�WUHDWPHQW�PRQLWRULQJ�GHVLJQ��VDPSOLQJ�SURFHGXUH�
0RQLWRULQJ�FRVW�����VWDII�WLPH�RU�RSHUDWLQJ�
0RQLWRULQJ�UHVXOWV���RSHUDWLRQDO�UDZ�GDWD�DYDLODEOH��
0RQLWRULQJ�UHVXOWV���RSHUDWLRQDO�UHSRUW�DYDLODEOH��
0RQLWRULQJ�UHVXOWV���RXWFRPH�UDZ�GDWD�DYDLODEOH��
0RQLWRULQJ�UHVXOWV���RXWFRPH�UHSRUW�DYDLODEOH��
�
�
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$SSHQGL[��� 'DWDEDVH�LQIRUPDWLRQ�FDWHJRULHV�DQG�FRGHV�±�VDPSOH�SDJH�
�

�
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�
$SSHQGL[����6XPPDU\�VWDWLVWLFV�IRU�58$V��SRSXODWLRQ��WRWDO�VWDII�QXPEHUV�DQG�WRWDO�RSHUDWLQJ�
EXGJHWV�WDNHQ�IURP�ORFDO�JRYHUQPHQW�ZHEVLWH�ZZZ�ORFDOFRXQFLOV�JRYW�Q]�OJLS�QVI�DFFHVVHG����
'HFHPEHU��������
�
�

$XWKRULW\� 3RSXODWLRQ�
7RWDO�

FRXQFLO�
VWDII�

3HVW�
SODQW�
VWDII�

3HVW�
DQLPDO�

VWDII�

3HVW�
SROLF\�
VWDII�

7RWDO�
DQQXDO�

SHVW�
EXGJHW�
�������

3HVW�
EXGJHW�
DV���RI�

WRWDO�
EXGJHW�

3HVW�VWDII�
DV���RI�

WRWDO�VWDII�

1RUWKODQG� �������� ���� �� ���� ���� ������ ���� ����
$XFNODQG� ���������� ���� ��� �� �� ������ ���� ����
%D\�RI�
3OHQW\� �������� ���� �� �� �� ������ ����� ����
:DLNDWR� �������� ���� ���� ���� �� ������ ���� ����
*LVERUQH� ������� ���� �� �� �� ���� ���� ����
7DUDQDNL� �������� ��� �� ��� �� ������ ����� �����
+DZNH
V�%D\�� �������� ���� �� �� �� ������ ���� ����
+RUL]RQV�� �������� ���� ��� �� �� ������ ����� ����
:HOOLQJWRQ�� �������� ���� ��� �� �� ������ ���� ����
7DVPDQ� ������� ���� �� �� �� ���� ���� ����
0DUOERURXJK�� ������� ���� �� �� �� ������ ���� ����
&DQWHUEXU\�� �������� ���� ��� �� �� ������ ���� ����
2WDJR�� �������� ���� �� �� �� ���� ���� ����
6RXWKODQG� ������� ��� ���� �� ���� ������ ���� ����
�
�
�


