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��/DQGFDUH�5HVHDUFK�1HZ�=HDODQG�/WG������
�
7KLV�LQIRUPDWLRQ�PD\�EH�FRSLHG�DQG�GLVWULEXWHG�WR�RWKHUV�ZLWKRXW�OLPLWDWLRQ�SURYLGHG�
/DQGFDUH�5HVHDUFK�1HZ�=HDODQG�/LPLWHG�DQG�WKH�VRXUFH�RI�WKH�LQIRUPDWLRQ�DUH�
DFNQRZOHGJHG��8QGHU�QR�FLUFXPVWDQFHV�PD\�D�FKDUJH�EH�PDGH�WR�WKLV�LQIRUPDWLRQ�ZLWKRXW�WKH�
ZULWWHQ�SHUPLVVLRQ�RI�/DQGFDUH�5HVHDUFK�1HZ�=HDODQG�/LPLWHG��
�
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��� ,QWURGXFWLRQ�

�
/DQG�GHYHORSPHQW�DQG�DVVRFLDWHG�YHJHWDWLRQ�FOHDUDQFH�KDV�UHVXOWHG�LQ�WKH�WUDQVIRUPDWLRQ�
RI�QDWXUDO�HFRV\VWHPV�DORQJ�ULSDULDQ�PDUJLQV�WR�SUHGRPLQDQWO\�SDVWXUH��5LSDULDQ�PDUJLQV�
DUH�WKH�LQWHUIDFH�EHWZHHQ�WHUUHVWULDO�DQG�DTXDWLF�HFRV\VWHPV�DQG�WKHLU�YHJHWDWLRQ�SHUIRUPV�
DQ�LPSRUWDQW�UROH�LQ�PDLQWDLQLQJ�DQG�HQKDQFLQJ�ZDWHU�TXDOLW\�DQG�SURYLGLQJ�KDELWDW�LQ�
WKHVH�HFRV\VWHPV��&RQVHTXHQWO\��UHJLRQDO�FRXQFLOV�KDYH�LQYHVWHG�VLJQLILFDQW�UHVRXUFHV�
LQWR�ULSDULDQ�UHYHJHWDWLRQ�SURJUDPPHV�WR�KHOS�ODQGRZQHUV�PLWLJDWH�WKH�HIIHFWV�RI�LQWHQVLYH�
ODQG�XVH�RQ�ZDWHU�TXDOLW\�DQG�ORVV�RI�LQGLJHQRXV�YHJHWDWLRQ��2QH�SUREOHP�WKH\�DUH�
HQFRXQWHULQJ�LV�WKH�LQYDVLRQ�RI�WKHVH�VLWHV�E\�ORZ�JURZLQJ�FOLPELQJ�YLQHV�±�SULQFLSDOO\�
WKH�DGYHQWLYH�JUHDW�ELQGZHHG��&DO\VWHJLD�VLOYDWLFD���SLQN�ELQGZHHG��&��VHSLXP��DQG�ROG�
PDQ¶V�EHDUG��&OHPDWLV�YLWDOED��±�DQG�WKH�QDWLYH�ODUJH�OHDYHG�PXHKOHQEHFNLD�
�0XHKOHQEHFNLD�DXVWUDOLV���
�
+DZNH¶V�%D\�5HJLRQDO�&RXQFLO�DVNHG�/DQGFDUH�5HVHDUFK�WR�VXPPDULVH�WKHVH�VSHFLHV¶�
ELRORJ\�DQG�HFRORJ\�IURP�WKH�OLWHUDWXUH�DQG�PDNH�VXJJHVWLRQV�IRU�WKHLU�FRQWURO�DQG�
SRVVLEOH�IXWXUH�UHVHDUFK�WR�LPSURYH�FRQWURO�PHWKRGV��7KLV�(QYLUROLQN�UHSRUW�GHDOV�ZLWK�WKH�
ELRORJ\�DQG�HFRORJ\�RI�WKHVH�SODQWV��DQG�D�VHFRQG�UHSRUW�ZLOO�FRYHU�FRQWURO�PHWKRGV��
�

��� 2EMHFWLYH�

�
•� 3URYLGH�D�VXPPDU\�IURP�WKH�OLWHUDWXUH�RI�WKH�HFRORJ\�DQG�ELRORJ\�RI�&DO\VWHJLD�

VSHFLHV��&OHPDWLV�YLWDOED��DQG�0XHKOHQEHFNLD�DXVWUDOLV��
�

��� 0HWKRGV�DQG�'DWD�6RXUFHV�

�
7KH�SULPDU\�GDWD�VRXUFHV�XVHG�ZHUH�RQOLQH�GDWDEDVHV�DQG�IORUDV��7KH�GDWD�VKHHWV�IRU�
LQGLYLGXDO�VSHFLHV�ZHUH�SUHSDUHG�IROORZLQJ�WKH�IRUPDW�RI�(VOHU�HW�DO����������$OWKRXJK�
0��DXVWUDOLV�LV�D�QDWLYH�VSHFLHV�VRPH�ZRXOG�FRQVLGHU�LW�VXUSULVLQJ�WR�VHH�LW�GHVFULEHG�LQ�WKH�
VDPH�ZD\�DV�ZHOO�UHFRJQLVHG�QRQ�QDWLYH�ZHHGV��KRZHYHU��WKLV�IRUPDW�RIIHUV�D�FRQYHQLHQW�
ZD\�WR�VXPPDULVH�WKH�ELRORJ\�DQG�LPSDFWV�RI�WKH�VSHFLHV��7KH�UHDGHU�LV�UHIHUUHG�WR�(VOHU�
HW�DO���������IRU�WKH�GHWDLOV�RI�WKH�VFRULQJ�V\VWHP��,Q�HVVHQFH��WKHUH�DUH����FDWHJRULHV�WKDW�
VXPPDULVH�WKH�SHUIRUPDQFH�RI�D�SODQW�IRU�FKDUDFWHULVWLFV�WKDW�GHWHUPLQH�HLWKHU�LWV�
ELRORJLFDO�VXFFHVV��PD[LPXP�����RU�KDUPIXO�LPSDFWV��L�H��LWV�ZHHGLQHVV��PD[LPXP������
�
,Q�PRVW�FDVHV��GDWD�VRXUFHV�RU�VFLHQWLILF�SDSHUV�RU�RWKHU�UHSRUWV�DUH�LQFOXGHG�LQ�WKH�
ELELRJUDSK\�IROORZLQJ�WKH�VFRUHV�IRU�WKH�UHOHYDQW�VSHFLHV��7KH�VFRUH�VKHHW�IRU�&OHPDWLV�
YLWDOED�LV�GLUHFWO\�IURP�:LOOLDPV�	�&KDPSLRQ��������ZLWKRXW�PRGLILFDWLRQ��
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�

��� 5HVXOWV�

�
���� &DO\VWHJLD�WD[RQRP\�DQG�ZHHGLQHVV�
,Q�1HZ�=HDODQG�WKHUH�DUH�ILYH�VSHFLHV�RI�&DO\VWHJLD�OLVWHG�E\�:HEE�HW�DO����������
&��VROGDQHOOD��&��PDUJLQDWD�DQG�&��WXJXULRUXP�DUH�QDWLYH��DQG�&��VLOYDWLFD�DQG�&��VHSLXP�
DUH�DGYHQWLYH��+RZHYHU��WKH�WD[RQRP\�DQG�JHRJUDSKLF�RULJLQV�RI�&DO\VWHJLD�DUH�FRQIXVHG�
�2JGHQ��������7KHUH�DUH�DW�OHDVW�WZR�UHFRJQLVDEOH�IRUPV�RI�&��VHSLXP��D�µSLQN�IORZHUHG�
ELQG�ZHHG¶�WKDW�LV�SUREDEO\�QDWLYH�EXW�DOVR�SDUW�RI�D�ZLGH�FRVPRSROLWDQ�VSHFLHV��DQG�D�
µVPDOO�ZKLWH�IORZHUHG�ELQGZHHG¶�WKDW�LV�SUREDEO\�LQWURGXFHG��:HEE�HW�DO���������7KHVH�
DXWKRUV�JLYH�YHU\�VLPLODU�GHVFULSWLRQV�IRU�ERWK�VSHFLHV��EXW�SRLQW�RXW�WKDW�LQ�1HZ�=HDODQG�
&��VLOYDWLFD�FDQ�EH�GLVWLQJXLVKHG�IURP�&��VHSLXP�E\�LWV�ODUJHU�IORZHUV��+\EULGLVDWLRQ�LV�
DOVR�UHSRUWHG��ERWK�LQ�(XURSH��ZKHUH�&��VHSLXP�DQG�&��VLOYDWLFD�DUH�FRQVLGHUHG�RQO\�
VXEVSHFLHV�RI�HDFK�RWKHU�E\�VRPH�DXWKRUV��DQG�LQ�1HZ�=HDODQG��ZKHUH�WKH\�DUH�WUHDWHG�DV�
GLVWLQFW�VSHFLHV��&��VHSLXP�LV�QDWLYH�WR����(XURSHDQ�FRXQWULHV�LQ�FRQWUDVW�WR����IRU�
&��VLOYDWLFD��DQG�WKH�ODWWHU�LV�DOVR�FRQVLGHUHG�QDWXUDOLVHG�LQ�WKH�%ULWLVK�,VOHV�
�KWWS���ZZZ�HFRIORUD�FR�XN����
�
2XWVLGH�RI�DJULFXOWXUH��PRVW�1HZ�=HDODQG�DXWKRUV�UHIHUULQJ�WR�DQ�HQYLURQPHQWDO�ZHHG�RI�
WKLV�JURXS�KDYH�XVHG�WKH�QDPH�&RQYROYXOXV�DUYHQVLV��ZKHUHDV�WKH�FRUUHFW�QDPH�IRU�WKH�
VSHFLHV�WR�ZKLFK�WKH\�KDYH�JHQHUDOO\�EHHQ�UHIHUULQJ�LV�&DO\VWHJLD�VLOYDWLFD��+RZHOO��������
3RUWHRXV��������LV�D�QRWDEOH�H[FHSWLRQ��,W�VKRXOG�EH�QRWHG�WKDW�ILHOG�ELQGZHHG�
�&RQYROYXOXV�DUYHQVLV��LV�D�YHU\�LPSRUWDQW�DJULFXOWXUH�ZHHG�DERXW�ZKLFK�D�JUHDW�GHDO�KDV�
EHHQ�ZULWWHQ��
�
%RWK�&DO\VWHJLD�VHSLXP�DQG�&��VLOYDWLFD�DUH�OLVWHG�DV�ZHHGV�IRU�$XVWUDOLD�E\�5DQGDOO�
��������EXW�RQO\�E\�QDPH��7KHUH�DUH�QR�DFFRXQWV�RI�HLWKHU�VSHFLHV�DV�HQYLURQPHQWDO�ZHHGV�
DQ\ZKHUH�LQ�WKH�ZRUOG�WKDW�,�FDQ�ILQG��+RZHYHU��EHFDXVH�&��VHSLXP�LV�D�ZHHG�RI�
DJULFXOWXUH��WKHUH�LV�VRPH�UHIHUHQFH�WR�LW�LQ�WKH�ZHHG�OLWHUDWXUH��,Q�WKH�DEVHQFH�RI�DQ\�
VLJQLILFDQW�ELRORJLFDO�RU�ZHHG�LQIRUPDWLRQ�LQ�WKH�OLWHUDWXUH�UHOHYDQW�WR�WKH�SUHVHQW�DFFRXQW��
LW�LV�WDNHQ�WKDW�GDWD�IRU�&��VHSLXP�LV�UHOHYDQW�WR�&��VLOYDWLFD��,Q�WKLV�DFFRXQW��WKH�WHUP�
ELQGZHHG�LV�XVHG�WR�FRYHU�ERWK�WKHVH�VSHFLHV��+RZHYHU��WKHUH�PD\�EH�RQH�LPSRUWDQW�
GLIIHUHQFH�EHWZHHQ�WKHVH�WZR�VSHFLHV��,Q�%ULWDLQ��&��VHSLXP�LV�W\SLFDOO\�µGRPLQDQW¶�
ZKHUHDV�&��VLOYDWLFD�LV�RQO\�µFRPPRQ¶��)XUWKHU��&��VHSLXP�LV�UHSRUWHG�DV�KDYLQJ�ERWK�
VKRUW�WHUP�DQG�ORQJ�WHUP�SHUVLVWHQW�VHHG�EDQNV��KWWS���ZZZ�HFRIORUD�FR�XN��ZKHUHDV�
&��VLOYDWLFD�LV�UHFRUGHG�DV�KDYLQJ�RQO\�D�VKRUW�WHUP�VHHG�EDQN�
�KWWS���ZZZ�HFRIORUD�FR�XN����+RZHYHU��WKH�GDWDEDVH�DXWKRUV�LQGLFDWH�VXFK�FDVHV�ZKHUH�
WKHUH�LV�QR�GHILQLWH�HQWU\��WKLV�PD\�EH�MXVW�D�FDVH�RI�DEVHQW�GDWD��
�
���� 6SHFLHV�FRPSDULVRQV�
,Q�FRPSDULVRQ�WR�WKH�RWKHU�YLQHV�GLVFXVVHG�KHUH��&DO\VWHJLD�VSS��KDYH�SUHYLRXVO\�UHFHLYHG�
OLWWOH�DWWHQWLRQ�IURP�FRQVHUYDWLRQ�LQWHUHVWV��7KLV�LV�SULQFLSDOO\�EHFDXVH�WKH\�KDYH�QRW�EHHQ�
VHHQ�DV�ZHHGV�RI�HVWDEOLVKHG�QDWLYH�YHJHWDWLRQ�LQ�1HZ�=HDODQG��)RU�H[DPSOH��LQ�
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FRPSDULVRQ�WR�GDPDJH�WKDW�FDQ�EH�FDXVHG�WR�D�EXVK�SDWFK��E\�ROG�PDQ¶V�EHDUG��&OHPDWLV�
YLWDOED��WKH�HIIHFWV�RI�ELQGZHHGV�RQ�WKH�PDUJLQV�ZRXOG�EH�FRQVLGHUHG�WULYLDO�DQG�VKRUW�
WHUP��WKH\�DUH�EDUHO\�PHQWLRQHG�LQ�WKH�1HZ�=HDODQG�ZLGH�6FHQLF�5HVHUYH�6XUYH\V�
FRYHULQJ�KXQGUHGV�RI�SDWFKHV�RI�QDWLYH�YHJHWDWLRQ��PDQ\�RI�WKHP�YXOQHUDEOH�WR�ZHHG�
LQYDVLRQV��7KHVH�KHUEDFHRXV�FOLPEHUV��DQG�WR�D�OHVVHU�H[WHQW�0��DXVWUDOLV��KDYH�FRPH�WR�
QRWLFH�RQO\�VLQFH�WKH�ZLGHVSUHDG�XQGHUWDNLQJ�RI�UHYHJHWDWLRQ�SURMHFWV��H�J��3RUWHRXV�
�������2QO\�ZKHUH�WKH�YDOXHG�YHJHWDWLRQ�LV�UHODWLYHO\�VKRUW�LQ�VWDWXUH��DQG�ZKHUH�VRPH�
H[SHQVH�KDV�EHHQ�LQYHVWHG�LQ�SURFXULQJ�DQG�PDLQWDLQLQJ�LW��KDYH�WKHVH�KHUEDFHRXV�
FOLPEHUV�EHHQ�FRQVLGHUHG�ZHHGV��6XFK�XQGHUWDNLQJV�DUH�HVVHQWLDOO\�JDUGHQLQJ�RQ�D�ODUJH�
VFDOH�DQG�DV�ELQGZHHGV�DUH�FRPPRQ�JDUGHQ�ZHHGV��WKHLU�LQFUHDVLQJ�SURILOH�LV�
XQGHUVWDQGDEOH��
�
3UHYHQWLQJ�ZHHGV�IURP�DUULYLQJ�DW�VLWHV�LV�XVXDOO\�WKH�FKHDSHVW�IRUP�RI�FRQWURO��EXW�WKH�
QDWXUDO�GLVSHUVDO�RI�DOO�WKUHH�WD[D�LQ�TXHVWLRQ�LV�LPSRVVLEOH�WR�FXUWDLO��7DEOH�����+RZHYHU��
GLVSHUVDO�RI�ELQGZHHG�E\�VWRORQ�IUDJPHQWV�FDQ�EH�PLQLPLVHG�E\�SUHYHQWLQJ�WKH�GXPSLQJ�
RI�JDUGHQ�UXEELVK��DQG�E\�FOHDQLQJ�IDUP�PDFKLQHU\��DQG�LI�SRVVLEOH�NHHSLQJ�LQIHVWDWLRQV�
DZD\�IURP�ZDWHUZD\V��
��
%HFDXVH�ELQGZHHGV�DUH�OLJKW�GHPDQGLQJ�KHUEV��WKH\�FDQ�HVWDEOLVK�DQG�SHUVLVW�RQO\�ZKHUH�
WKHUH�LV�VXIILFLHQW�VLWH�GLVWXUEDQFH�WR�PDLQWDLQ�D�ORZ�VWDWXUHG�µFOLPELQJ�IUDPH¶��,Q�FRQWUDVW��
WKH�RWKHU�FOLPEHUV�FDQ�SHUVLVW�DW�D�VLWH�IRU�GHFDGHV��%LQGZHHG�DOVR�KDV�OLPLWHG�FDSDFLW\�WR�
VPRWKHU�YHJHWDWLRQ�WDOOHU�WKDQ�DERXW���P��ZKHUHDV�WKH�RWKHU�YLQHV�FDQ�EH�SUREOHPV�LQ�
PXFK�WDOOHU�YHJHWDWLRQ��2OG�PDQ¶V�EHDUG��LQ�SDUWLFXODU��FDQ�SHUVLVW�LQ�WKH�FDQRS\�RI�D�IRUHVW�
SDWFK�ORQJ�DIWHU�WKH�JDSV�RU�HGJHV�KDYH�EHFRPH�VXIILFLHQWO\�DUPRXUHG�WR�SUHYHQW�IXUWKHU�
PDUJLQDO�LQJUHVV�RI�ZHHGV��
�
5HFRYHU\�IURP�D�EXULHG�VHHG�EDQN�LV�D�IHDWXUH�RI�ROG�PDQ¶V�EHDUG��ZKHUHDV�
PXHKOHQEHFNLD�KDV�RQO\�D�VKRUW�WHUP�VHHG�EDQN��,W�DSSHDUV�&��VHSLXP�GRHV�KDYH�D�ORQJ�
WHUP�VHHG�EDQN��XS�WR����\HDUV�LQ�RQH�UHSRUWHG�FDVH��EXW�QR�GHILQLWH�VWDWHPHQW�FDQ�EH�PDGH�
DERXW�&��VLOYDWLFD��
�
7KH�GLIIHULQJ�GLVSHUVDO�V\QGURPHV�RI�WKH�WKUHH�VSHFLHV�DIIHFW�WKH�OLNHOLKRRG�RI�WKHLU�
HVWDEOLVKLQJ�LQ�GLIIHUHQW�VLWXDWLRQV��%HFDXVH�RI�WKH�XQVSHFLDOLVHG�QDWXUH�RI�ELQGZHHG�
VHHGV��WKHVH�DUH�QRW�FDUULHG�YHU\�IDU�IURP�WKH�SDUHQW�SODQW�RWKHU�WKDQ�DV�D�FRQWDPLQDQW�RU�LQ�
IORRG�PDWHULDO��OLNH�UKL]RPH�SRUWLRQV��%HLQJ�ZLQG�GLVSHUVHG��ROG�PDQ¶V�EHDUG�FDQ�EH�
FDUULHG�YHU\�ORQJ�GLVWDQFHV��:DWHU�GLVSHUVDO�LV�DOVR�LPSRUWDQW�IRU�ULYHULQH�LQIHVWDWLRQV��2OG�
PDQ¶V�EHDUG�FDQ�DOVR�HVWDEOLVK�RQ�PXFK�SRRUHU�VXEVWUDWHV��VXFK�DV�ULYHU�JUDYHOV��WKDQ�
HLWKHU�RI�WKH�RWKHU�WZR��$V�ELUGV�DUH�WKH�SULPDU\�GLVSHUVHUV�RI�PXHKOHQEHFNLD��IUXLWLQJ�
SODQWV�DW�D�VLWH�DUH�OLNHO\�WR�DWWUDFW�ELUGV��SDUWLFXODUO\�VLOYHUH\HV��%ODFNEHUU\��5XEXV�VSS���
SURYLGHV�D�FRPPRQ�VWDUWLQJ�SRLQW�IRU�PXHKOHQEHFNLD�IRU�WKLV�UHDVRQ��DQG�EHFDXVH�LW�
SURYLGHV�VXFK�DQ�LGHDO�FOLPELQJ�IUDPH��
�
7KHVH�WKUHH�YLQHV�DOVR�KDYH�YHU\�GLIIHUHQW�HIIHFWV�RQ�WKH�IXWXUH�VHHG�UDLQ�ZKHUH�WKH\�KDYH�
HVWDEOLVKHG��%HFDXVH�QHLWKHU�ELQGZHHGV�QRU�ROG�PDQ¶V�EHDUG�DUH�DWWUDFWLYH�WR�ELUGV��WKH�
VHHG�UDLQ�RI�WDOOHU�ZRRG\�VSHFLHV�LV�ORZ�EHQHDWK�WKHLU�FDQRSLHV��,Q�FRQWUDVW��WKH�VDPH�ELUGV�
WKDW�EULQJ�PXHKOHQEHFNLD�VXEVHTXHQWO\�EULQJ�D�SRWHQWLDOO\�ZLGH�UDQJH�RI�RWKHU�IOHVK\�
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IUXLWHG�ZRRG\�SODQWV�WR�WKH�PXHKOHQEHFNLD�VWDQGV��7KH�DFWXDO�VSHFLHV�ZLOO�PRVWO\�UHIOHFW�
ZKDW�LV�DYDLODEOH�ZLWKLQ�D�UDGLXV�RI�OHVV�WKDQ�D�NLORPHWUH��%RWK�QDWLYH�VSHFLHV�VXFK�DV�
FRSURVPD��&RSURVPD�VSS���DQG�ZHHGV�VXFK�DV�EDUEHUU\��%HUEHULV�VSS���DUH�OLNHO\�
FDQGLGDWHV��
�
$V�ZLWK�DOO�ZHHG�FRQWURO��FRQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�DV�WR�ZKDW�ZLOO�UHSODFH�WKH�ZHHG�
RQFH�LW�LV�NLOOHG�E\�VSUD\V�RU�SK\VLFDO�UHPRYDO��$FKLHYLQJ�JRRG�FRYHU�RI�WDOO�YHJHWDWLRQ�DV�
TXLFNO\�DV�SRVVLEOH�LV�WKH�RQO\�GHIHQVH�DJDLQVW�YLQH�LQYDVLRQ��$OWKRXJK�LW�PD\�VHHP�
SHUYHUVH��D�GHQVH�FDQRS\�RI�ELQGZHHG�FDQ�DFW�DV�D�IRLO�WR�RWKHU�ZHHG�VSHFLHV��VRPH�RI�
ZKLFK�PD\�KDYH�PRUH�ORQJHU�WHUP�FRQVHTXHQFHV�WKDQ�ELQGZHHG��H�J��EODFNEHUU\��
�
7DEOH���$�FRPSDULVRQ�RI�VRPH�IHDWXUHV�RI�ZHHG\�YLQHV�
� &DO\VWHJLD�

VHSLXP�VLOYDWLFD�
0XHKOHQEHFNLD�
DXVWUDOLV��

&OHPDWLV�YLWDOED�

)RUP� +HUEDFHRXV�
UKL]RPDWRXV�JHRSK\WH�

:RRG\� :RRG\�
*URZWK�UDWH� )DVW�� 0HGLXP� )DVW�
6HDVRQDOLW\� 'HFLGXRXV� 3DUWLDOO\�GHFLGXRXV� 'HFLGXRXV�
0HDQ�PD[�KHLJKW� �±���� �±����� �±�����
6LWH�SHUVLVWHQFH� /RZ� 0RGHUDWH� +LJK�
/LJKW�UHTXLUHPHQW� +LJK� 0RGHUDWH� 0RGHUDWH���ORZ�
,PSRUWDQFH�RI�YHJHWDWLYH�
GLVSHUVDO�

+LJK� /RZ� 0HGLXP�
5HFRYHU\�IURP�GDPDJH� 9HU\�FRPPRQ�� &RPPRQ� 9HU\�FRPPRQ�
6HHG�SURGXFWLRQ� 0RGHUDWH� +LJK� 9HU\�KLJK�
6HHG�GLVSHUVDO� *UDYLW\� %LUGV� :LQG�
%LRORJLFDO�VXFFHVV�
UDWLQJ��PD[�����

��� ��� ���
(VOHU¶V�LQGH[�RI��
ZHHGLQHVV��PD[�����

�� �� ���
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���� 6SHFLHV�VXPPDULHV�
3LQN�ELQGZHHG��&DO\VWHJLD�VHSLXP��

�DV�D�VXUURJDWH�LQ�WKLV�UHYLHZ�IRU�&��VLOYDWLFD���
)DPLO\�
&RQYROYXODFHDH�
2ULJLQ�
&RVPRSROLWDQ�
:HHG�
&RQVLGHUHG�D�ZHHG�WKURXJKRXW�PRVW�RI�LWV�QDWLYH�DQG�LQWURGXFHG�UDQJH��WKURXJK�(XURSH��
1RUWK�$PHULFD��$XVWUDOLD��,Q�1HZ�=HDODQG�LW�LV�FRQVLGHUHG�D�FURS�ZHHG��RU�JDUGHQ�ZHHG��
DQG�GRHV�QRW�RFFXU�RQ�'2&�ODQG��&��VLOYDWLFD�LV�FRQVLGHUHG�D�µ'2&�ZHHG¶��
8VHV�
8VHG�DV�D�KHUE��&RQVLGHUHG�E\�VRPH�WR�KDYH�RUQDPHQWDO�YDOXH��
)RUP�
9HU\�YLJRURXV�KHUEDFHRXV�YLQH�ZLWK�PDQ\�LQWHUORFNLQJ�ILQH�VWHPV�DULVLQJ�IURP�
XQGHUJURXQG�UKL]RPHV�FRPPRQO\�FOLPELQJ�WR���P��FRYHULQJ�WKH�VXSSRUWLQJ�YHJHWDWLRQ��
&��VHSLXP�KDV�WZR�W\SHV�RI�VWHP��DHULDO�VWHPV�WKDW�EHDU�OHDYHV�DQG�IORZHUV�DQG�
XQGHUJURXQG�VWHPV��FDOOHG�UXQQHUV��ZKLFK�DUH�WHFKQLFDOO\�UKL]RPHV��ZKLFK�EHDU�VFDOHV��$�
KLVWRORJLFDO�VWXG\�VKRZHG�WKDW�WKH�PHULVWHPV�DUH�VWUXFWXUDOO\�DQG�IXQFWLRQDOO\�LGHQWLFDO�LQ�
WKH�WZR�W\SHV�RI�VWHP�DQG�WKDW�GLIIHUHQWLDWLRQ�RFFXUV�GXULQJ�VXEVHTXHQW�JURZWK�DQG�
GHYHORSPHQW��5KL]RPHV�FDQ�UHDFK���PP�LQ�GLDPHWHU�DQG�DUH�SDFNHG�ZLWK�VWDUFK��)LEURXV�
URRWV�DUH�SURGXFHG�DW�WKH�QRGHV�DQG�WKHVH�FDQ�SHQHWUDWH�WR�VHYHUDO�PHWUHV�LQ�GHHS�DOOXYLDO�
VRLO��3ODQWV�DUH�VHPL�GHFLGXRXV�RYHU�ZLQWHU��DQG�GXULQJ�IORRGV�SLHFHV�RI�UKL]RPHV�DUH�
VZHSW�DZD\��%RWK�DHULDO�VKRRWV�DQG�IXUWKHU�UKL]RPHV�FDQ�DULVH�IURP�WKHVH�SLHFHV��
(FRORJ\�
*URZV�LQ�D�ZLGH�UDQJH�RI�PDUJLQDO�KDELWDWV�ZLWK�UHODWLYHO\�OLJKW�FRYHU�RI�RWKHU�VSHFLHV��
VXFK�DV�IRUHVW�PDUJLQV��SODQWDWLRQ�HGJHV��GLWFKHV��EDQNV��DQG�JDUGHQV��*URZV�EHVW�RQ�PRLVW�
IHUWLOH�VRLOV��HVSHFLDOO\�DOOXYLDO�VRLOV��&��VHSLXP�LV�DQ�LPSRUWDQW�ZHHG�RI�PDL]H�FURSV�LQ�WKH�
86$��
�
5DWLQJV�
%LRORJLFDO�6XFFHVV�DQG�(QYLURQPHQWDO�,PSDFW���±���
�� 9HUVDWLOLW\��:LGH�FOLPDWLF�UDQJH�WKURXJKRXW�WKH�WHPSHUDWH�]RQHV��EXW�UHTXLUHV�
RSHQ�FRQGLWLRQV�DQG�KLJK�OLJKW�OHYHOV��IHUWLOH�VRLO��DQG�D�JRRG�VXSSO\�RI�QXWULHQWV��
&��VHSLXP�KDV�WKH�FDSDFLW\�WR�DGMXVW�WKH�DOORFDWLRQ�RI�UHVRXUFHV�WR�DERYH�RU�EHORZ�JURXQG��
GHSHQGLQJ�RQ�QXWULHQW�DYDLODEO\��D�KLJKHU�SURSRUWLRQ�LV�DOORFDWHG�WR�UXQQHUV�WKDQ�WR�DHULDO�
VKRRWV�LQ�QXWULHQW�SRRU�FRQGLWLRQV��.OLPHV�	�.OLPHVRYD��������,Q�WKH�FDVH�RI�&��DUYHQVH��
VHHGOLQJV�JLYHQ�IXOO�OLJKW�SURGXFHG�PRUH�OHDYHV�WKDQ�WKRVH�LQ�WKH�VKDGH��$UPHOOLQD�	�
=LPGDKO��������
�� 0DWXUDWLRQ�UDWH��7KH�ILUVW�UXQQHUV�DUH�SURGXFHG�IURP�VHHG�ZKHQ�SODQWV�DUH�RQO\�
���FP�WDOO��1HZ�UXQQHUV�DUH�SURGXFHG�IURP�WKH�EDVH�RI�WKH�DGXOW�UXQQHUV��&��VHSLXP�
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UXQQHUV�FDQ�JURZ�XS�WR����FP�SHU�GD\�DQG�VHYHUDO�PHWUHV�RYHU�WKH�OHQJWK�RI�D�JURZLQJ�
VHDVRQ��.OLPHV�	�.OLPHVRYD��������5HVSURXWV�YHU\�UDSLGO\�IURP�UKL]RPHV�DQG�FDQ�FRYHU�
EDUH�DUHDV�RI�JURXQG�LQ�D�IHZ�PRQWKV��IRU�H[DPSOH�WKRVH�H[SRVHG�DIWHU�ZLQWHU�IORRGV��RU�
RSHQ�DUHDV�FUHDWHG�E\�GLVWXUEDQFH�VXFK�DV�ZLQGWKURZ��
�� 6HHGLQJ�DELOLW\��)ORZHUV�DUH�VHOI�FRPSDWLEOH��EXW�SROOLQDWRU�VHUYLFHV�RI�D�UDQJH�RI�
LQVHFWV��EXPEOHEHHV��VPDOO�EHHV��DQG�V\USKLG�IOLHV��DUH�QHHGHG�IRU�VHOI�SROOLQDWLRQ�
�8VKLPDUX�	�.L]X]DZD��������6HHG�VHW�LQ�-DSDQ�UDQJHG�IURP����WR�����XQGHU�QDWXUDO�
FRQGLWLRQV���7KHVH�ILJXUHV�ZHUH�KLJKHU�WKDQ�IRU�&��VROGDQHOOD��LQ�WKH�VDPH�WULDO��D�VSHFLHV�
QDWLYH�WR�1HZ�=HDODQG���&��VHSLXP�SURGXFHV�DEXQGDQW�VHHG�LQ�ODWH�VXPPHU�DQG�DXWXPQ��
EXW�RQO\�LQ�KLJK�OLJKW�VLWXDWLRQV��.OLPHV�	�.OLPHVRYD��������'RFXPHQWHG�HYLGHQFH�IRU�
&��VHSLXP�VKRZV�WKDW�DEXQGDQW�VHHGV�FDQ�VXUYLYH�IRU�DW�OHDVW����\HDUV�LQ�WKH�VRLO��
'RUPDQF\�LV�EURNHQ�E\�VWRUDJH�LQ�ZHW�FROG�FRQGLWLRQV��+RZHYHU��VHHGOLQJV�ZHUH�UDUH�LQ�
WKH�ZLOG�LQ�-DSDQ��DQG�PRVW�ELRPDVV�ZDV�SURGXFHG�IURP�D�VLQJOH�FORQH��8VKLPDUX�	�
.L]X]DZD��������
�� 'LVSHUVDO�DQG�HVWDEOLVKPHQW��6HHGV�DUH�GLVSHUVHG�RQO\�E\�JUDYLW\�RU�ZDWHU�DQG�
DUH�RWKHUZLVH�XQVSHFLDOLVHG��5KL]RPHV�DUH�FRPPRQO\�GLVSHUVHG�E\�UXEELVK�GXPSLQJ�DQG�
E\�IORRGLQJ��ZKHQ�EDQNV�RI�ULYHUV��IRU�H[DPSOH��IDOO�LQ��
�� &ORQLQJ��1HZ�SODQWV�DUH�SURGXFHG�IURP�SLHFHV�RI�UKL]RPH��PLQLPDO�OHQJWK�
UHTXLUHG�LV�XQNQRZQ���
�� 5HFRYHU\��*URZV�IURP�DQ\�UKL]RPH�IUDJPHQW��RU�VWHP�IUDJPHQWV�LI�WKHVH�DUH�KHOG�
LQ�FRQWDFW�ZLWK�WKH�VRLO��,Q�ODUJH�GLVWXUEHG�DUHDV��ZLOO�UHJHQHUDWH�IURP�VHHG��$SSDUHQWO\��
&��VHSLXP�KDV�D�ORQJ�WHUP�SHUVLVWHQW�VHHG�EDQN�ZKHUHDV�&��VLOYDWLFD�GRHV�QRW��
�� &RPSHWLWLYH�DELOLW\��&RPSHWLWLYH�ZLWK�DVVRFLDWHG�VKRUW�YHJHWDWLRQ�EXW�LW�UHTXLUHV�
D�VXSSRUW�VWUXFWXUH��ZKLFK�UHGXFHV�LWV�FRPSHWLWLYH�DELOLW\�RQFH�WKH�DFFRPSDQ\LQJ�
YHJHWDWLRQ�EHFRPHV�GHQVH�DQG�JUHDWHU�WKDQ���P��)RU�WKHVH�UHDVRQV��LW�LV�FRQVWUDLQHG�WR�
PDUJLQDO�KDELWDWV��
�
��� %LRORJLFDO�6XFFHVV�DQG�(QYLURQPHQWDO�,PSDFW�5DWLQJ�
�
:HHG�6WDWXV�$VVHVVPHQW���±���
�� 2EVWUXFWLRQ��)RUPV�RQO\�PLQRU�REVWUXFWLRQV��
�� 6XSSUHVVLRQ��$�PLQRU�IDFWRU�RQO\�LQ�VRPH�ORFDOLVHG�UHYHJHWDWLRQ�SODQWLQJV��
�� +HDOWK�LPSDLUPHQW��
�� 4XDOLW\�LPSDLUPHQW��
�� 'DPDJH�WR�QDWXUDO�DUHDV��2FFDVLRQDOO\�UHSRUWHG�IRU�&��VLOYDWLFD��
�� 2WKHU��1RQH�
�
2SSRUWXQLW\�
�� ([WHQW�RI�VXLWDEOH�KDELWDW��0XFK�PDUJLQDO�KDELWDW�LV�DYDLODEOH��EXW�FRPSHWLWLRQ�
IURP�RWKHU�ZHHGV�LV�RIWHQ�VHYHUH�LQ�WKHVH�KDELWDWV��ZKLFK�OLPLWV�LWV�JURZWK��
�� 5HVLVWDQFH�WR�PDQDJHPHQW�SUDFWLFHV��*UXEELQJ�LV�QRW�HIIHFWLYH�XQOHVV�DOO�VWHPV�
DUH�SXOOHG��6SUD\LQJ�LV�HIIHFWLYH�LI�WKH�SODQWV�FDQ�EH�DFFHVVHG�RXWVLGH�RI�WKH�SHULRG�ZKHQ�LW�
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LV�µKLGLQJ¶�LQ�WKH�FURS��%LRFRQWURO�DJHQWV��HVSHFLDOO\�P\FRKHUELFLGHV��DUH�EHLQJ�ZLGHO\�
LQYHVWLJDWHG�LQ�(XURSH��
�
��� (VOHUV�,QGH[�RI�:HHGLQHVV�
�
%LEOLRJUDSK\�
%RVV�'��6FKODSIHU�(��)XFKV�-��'HIDJR�*��0DXUKRIHU�0�������,PSURYHPHQW�DQG�
DSSOLFDWLRQ�RI�WKH�ELRFRQWURO�IXQJXV�6WDJRQRVSRUD�FRQYROYXOL�/$���IRUPXODWLRQ�IRU�
HIILFLHQW�FRQWURO�RI�&DO\VWHJLD�VHSLXP�DQG�&RQYROYXOXV�DUYHQVLV��-RXUQDO�RI�3ODQW�'LVHDVHV�
DQG�3URWHFWLRQ���������±�����
'DOO¶DUPHOOLQD�$��=LPGDKO�5/�������(IIHFW�RQ�OLJKW�RQ�JURZWK�DQG�GHYHORSPHQW�RI�ILHOG�
ELQGZHHG��&RQYROYXOXV�DUYHQVLV��DQG�5XVVLQD�NQDSZHHG��&HQWDXUHD�UHSHQV���:HHG�
6FLHQFH��������±�����
*XQWOL�'��%XUJRV�%��.XPS�,��+HHE�0��3ILUWHU�+$��'HIDJR�*�������%LRORJLFDO�FRQWURO�RI�
KHGJH�ELQGZHHG��&DO\VWHJLD�VHSLXP��ZLWK�6WDJRQRVRUD�FRQYROYXOL�VWUDLQ�/$���LQ�
FRPELQDWLRQ�ZLWK�FRPSHWLWLRQ�IURP�UHG�FORYHU��7ULIROLXP�SUDWHQVH���%LRORJLFDO�&RQWURO�
�������±�����
+XQ\DGL�.�������*HUPLQDWLRQ�RI�ILHOG�ELQGZHHG��&RQYROYXOXV�DUYHQVLV�/���DQG�KHGJH�
ELQGZHHG��&DO\VWHJLD�VHSLXP��/���5��%U���VHHGV��=HLWVFKULIW�IXU�3IODQ]HQNUDQNKHLWHQ�XQG�
3IODQ]HQVFKXW]�������±����
.OLPHV�/��.OLPHVRYD�-�������%LRPDVV�DOORFDWLRQ�LQ�D�FORQDO�YLQH��HIIHFWV�RI�LQWUDVSHFLILF�
FRPSHWLWLRQ�DQG�QXWULHQW�DYDLODELOLW\��)ROLD�*HRERWDQLFD�DQG�3K\WRWD[RQRPLFD��������±
�����
2JGHQ�-�������9DULDWLRQ�LQ�&DO\VWHJLD�5�%U���&RQYROYXODFHDH��LQ�1HZ�=HDODQG��1HZ�
=HDODQG�-RXUQDO�RI�%RWDQ\�������±�����
8VKLPDUX�$��.L]X]DZD�.�������9DULDWLRQ�RI�EUHHGLQJ�V\VWHP��IORUDO�UHZDUGV��DQG�
UHSURGXFWLYH�VXFFHVV�LQ�FORQDO�&DO\VWHJLD�VSHFLHV��&RQYROYXODFHDH���$PHULFDQ�-RXUQDO�RI�
%RWDQ\��������±�����
9DQ�$VW�$��9DQ�*URHQHQGDHO�-0�������7KH�SRSXODWLRQ�G\QDPLFV�RI�WKH�SVHXGRV�DQQXDO�
&DO\VWHJLD�VHSLXP��ELQGZHHG���D�WURXEOHVRPH�ZHHG�LQ�WKH�1HWKHUODQGV��0HG��)DF��
/DQGERXZZ�8QLY�JHQW�����D�����±�����
KWWS���ZZZ�HFRIORUD�FR�XN���QRWH��WKHUH�DUH����HQWULHV�IRU�HFRORJLFDO�FKDUDFWHULVWLFV�RI�
&��VLOYDWLFD�DQG�����IRU�&��VHSLXP���
�
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3RKXHKXH��0XHKOHQEHFNLD�DXVWUDOLV��
)DPLO\�
3RO\JRQDFHDH�
2ULJLQ��
1HZ�=HDODQG�
:HHG��
2QH�RI�WKH�IHZ�QDWLYH�VSHFLHV�FRQVLGHUHG�D�ZHHG�LQ�VRPH�VLWXDWLRQV�LQ�1HZ�=HDODQG�
EHFDXVH�LW�FRYHUV�FRQVHUYDWLRQ�SODQWLQJV�DQG�VLPLODU��
8VHV�
8QNQRZQ�RXWVLGH�WKH�JDUGHQLQJ�FRQWH[W�RU�FRQVHUYDWLRQ�FRQWH[W��5HFRJQLVHG�DV�D�YHU\�
LPSRUWDQW�KRVW�IRU�QDWLYH�LQYHUWHEUDWHV��
)RUP�
$�YHU\�VWRXW��PXFK�EUDQFKHG�IURP�EDVH��WDQJOHG��LQWHUORFNLQJ��SHUHQQLDO�YLQH�WKDW�FDQ�
UHDFK����P��7KH�EUDQFKHV�DUH�TXLWH�ILQH�DQG�LQWHUODFHG��VR�WKDW�WKH�ZKROH�SODQW�IRUPV�D�
PDW�RYHU�WKH�REMHFW�LW�LV�FOLPELQJ��7KH�RXWHU�EUDQFKHV�EHDU�D�PDVV�RI�VPDOO�OHDYHV�DERXW�
��FP�ORQJ�ZLWK�SRLQWHG�WLSV��7KH�PDVV�RI�WKH�FURZQ�LV�LQFUHDVHG�E\�EHDULQJ�PDQ\�VPDOO�
OHDYHV�DQG�RIWHQ�PDVVHV�RI�IORZHUKHDGV�DQG�IUXLW��
(FRORJ\�
*URZV�LQ�D�ZLGH�UDQJH�RI�PDUJLQDO�KDELWDWV�ZLWK�UHODWLYHO\�OLJKW�FRYHU�RI�RWKHU�VSHFLHV��
VXFK�DV�IRUHVW�PDUJLQV��SODQWDWLRQ�HGJHV��GLWFKHV��EDQNV��UHJHQHUDWLQJ�VFUXE��*URZV�EHVW�
RQ�PRLVW�IHUWLOH�VRLOV��HVSHFLDOO\�DOOXYLDO�VRLOV�DQG�LQ�JXOOLHV��EXW�LW�LV�TXLWH�WROHUDQW�RI�
GURXJKW��
5DWLQJV�
%LRORJLFDO�6XFFHVV�DQG�(QYLURQPHQWDO�,PSDFW���±���
�� 9HUVDWLOLW\��*URZV�RQ�D�ZLGH�UDQJH�RI�VRLO�VXEVWUDWHV�LQ�WKH�ORZODQGV��0��DXVWUDOLV�
KDV�D�KLJK�OLJKW�FRPSHQVDWLRQ�SRLQW�������5,��FRPSDUHG�ZLWK�VRPH�RWKHU�YLQHV��VR�WKH�
SRWHQWLDO�IRU�UDSLG�JURZWK�ZLOO�EH�UHDOLVHG�RQO\�LQ�KLJK�OLJKW�HQYLURQPHQWV��,W�FDQQRW�
LQYDGH�PDWXUH�VFUXE��EXW�KDV�WR�HVWDEOLVK�RQ�WKH�PDUJLQV�DQG�JURZ�XS�DORQJ�ZLWK�LWV�
VXSSRUW�SODQW��
�� 0DWXUDWLRQ�UDWH��1R�GDWD�DUH�DYDLODEOH�RQ�WKH�JURZWK�UDWH�RI�LQ�WKH�ZLOG�RI�
0��DXVWUDOLV��EXW�XQSXEOLVKHG�REVHUYDWLRQV�VXJJHVW�LW�FDQ�UHDFK�WKH�FDQRS\�RI�WDOO�VKUXEV�
LQ��±��\HDUV�IURP�JHUPLQDWLRQ��
�� 6HHGLQJ�DELOLW\��$EXQGDQW�VHHG�LV�SURGXFHG��3XEOLVKHG�LQIRUPDWLRQ�RQ�WKH�
JHUPLQDWLRQ�RI�0��DXVWUDOLV�LV�FRQIOLFWLQJ��%XUURZV��������UHSRUWHG�����JHUPLQDWLRQ�LQ�
WKH�GDUN�DQG�����JHUPLQDWLRQ�LQ�WKH�OLJKW��ZKHUHDV�0DFND\�HW�DO���������UHSRUWHG�]HUR�
JHUPLQDWLRQ�LQ�WKH�GDUN�DQG�IURP����WR�����JHUPLQDWLRQ�LQ�WKH�OLJKW��8G\��������QRWHG�
VHHGV�RI�0��DVWRQLL�ZHUH�HDWHQ�E\�VKLS�UDWV�DQG�QR�GRXEW�VHHGV�RI�0��DXVWUDOLV�DUH�
VLPLODUO\�HDWHQ��
�� 'LVSHUVDO�DQG�HVWDEOLVKPHQW��6HHGV�DUH�HDWHQ�DQG�GLVSHUVHG�E\�VHYHUDO�ELUGV��
LQFOXGLQJ�EHOOELUGV��EODFNELUGV��WXL��DQG�VLOYHUH\HV��
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�� &ORQLQJ��1RW�NQRZQ�WR�UHSURGXFH�E\�DQ\�IRUP�RI�IUDJPHQWV��1HZ�SODQWV�DUH�
SURGXFHG�IURP�SLHFHV�RI�UKL]RPH��PLQLPDO�OHQJWK�UHTXLUHG�LV�XQNQRZQ���
�� 5HFRYHU\��5HJURZV�WR�VRPH�H[WHQW�IURP�SHUVLVWHQW�XQGHUJURXQG�URRWV�LI�QRW�
SXOOHG�RXW�FRPSOHWHO\��7RSV�FDQ�ZLWKVWDQG�D�JUHDW�GHDO�RI�FXWWLQJ��,Q�DOO�SUREDELOLW\��WKHUH�
LV�RQO\�D�VKRUW�WHUP�VHHG�EDQN��
�� &RPSHWLWLYH�DELOLW\��&RPSHWLWLYH�ZLWK�DVVRFLDWHG�VKRUW�YHJHWDWLRQ�EXW�LW�UHTXLUHV�
D�VXSSRUW�VWUXFWXUH��ZKLFK�UHGXFHV�LWV�FRPSHWLWLYH�DELOLW\�RQFH�WKH�DFFRPSDQ\LQJ�
YHJHWDWLRQ�EHFRPHV�GHQVH�DQG�JUHDWHU�WKDQ�DERXW���P��)RU�WKHVH�UHDVRQV��LW�LV�FRQVWUDLQHG�
WR�PDUJLQDO�KDELWDWV��
�
��� %LRORJLFDO�6XFFHVV�DQG�(QYLURQPHQWDO�,PSDFW�UDWLQJ�
�
:HHG�VWDWXV�DVVHVVPHQW���±���
�� 2EVWUXFWLRQ��)RUPV�RQO\�PLQRU�REVWUXFWLRQV�WR�KXPDQ�DFWLYLWLHV��VXFK�DV�EORFNLQJ�
SDWKZD\V�LI�OHIW�ORQJ�HQRXJK��
�� 6XSSUHVVLRQ��$�PLQRU�IDFWRU�RQO\�LQ�VRPH�ORFDOLVHG�UHYHJHWDWLRQ�SODQWLQJV��
�� +HDOWK�LPSDLUPHQW��
�� 4XDOLW\�LPSDLUPHQW��
�� 'DPDJH�WR�QDWXUDO�DUHDV��&RXOG�EH�FODLPHG�WR�EH�GDPDJLQJ�ZKHUH�LW�LV�FRYHULQJ�
SDUWLFXODU�LWHPV�RI�LQWHUHVW�VXFK�DV�UHYHJHWDWLRQ�SODQWLQJV�RU�UDUH�SODQWV��+RZHYHU��ILUVW�
LPSUHVVLRQV�PD\�QRW�JLYH�D�SURSHU�XQGHUVWDQGLQJ�RI�LWV�UROH�LQ�WKH�YHJHWDWLRQ�DW�WKH�VLWH��,Q�
LQODQG�6RXWK�,VODQG�WKH�VPRWKHULQJ�HIIHFWV�FDQ�EH�H[DFHUEDWHG�LQ�ZLQWHU�E\�WKH�PDVVHG�
FURZQ�DFFXPXODWLQJ�VQRZ�DQG�DGGLQJ�WR�WKH�LPSDFW�RI�FUXVKLQJ�WKH�XQGHUO\LQJ�SODQWV��
�� 2WKHU��1RQH�
�
2SSRUWXQLW\�
�� ([WHQW�RI�VXLWDEOH�KDELWDW��([WUHPHO\�ZLGHVSUHDG�SODQW��
�� 5HVLVWDQFH�WR�PDQDJHPHQW�SUDFWLFHV��'LIILFXOW�WR�SXOO�RXW�EHFDXVH�RI�WKH�VWURQJ�
ZRRG\�URRW�V\VWHP��&DQ�EH�NLOOHG�E\�VSUD\LQJ��
�
��� (VOHUV�,QGH[�RI�:HHGLQHVV�
�
%LEOLRJUDSK\�
%DDUV�5��.HOO\�'�������6XUYLYDO�DQG�JURZWK�UHVSRQVHV�RI�QDWLYH�DQG�LQWURGXFHG�YLQHV�LQ�
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