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'RHV�<RXU�([KDXVW�)DQ�6XFN"
6ULNDQWK�3XWWDJXQWD�_�6WHYHQ�:LQWHU�$VVRFLDWHV��,QF�
)HEUXDU\��������

$EVWUDFW
<RX�OLNHO\�GRQ·W�HYHQ�WKLQN�DERXW�LW�ZKHQ�XVLQJ�WKH�EDWKURRP��)OLS�WKH�VZLWFK��KHDU�WKH�
H[KDXVW�IDQ��DQG�HYHU\WKLQJ�LV�ZRUNLQJ�DV�LW�LV�LQWHQGHG«ULJKW"�)DU�WRR�RIWHQ��WKH�DQVZHU�LV�
12�DQG�LW�LV�QR�IDXOW�RI�WKH�XVHU��6XUH��KRPHRZQHUV�VKRXOG�WDNH�D�PLQXWH�HDFK�\HDU�WR�
YDFXXP�WKH�LQVLGH�RI�WKH�H[KDXVW�IDQ�KRXVLQJ��EXW�RWKHUZLVH� WKHVH�IDQV�VKRXOG�MXVW�ZRUN��6R�
ZK\�GR�VR�PDQ\�RI�WKHP�QRW�ZRUN�DV�LQWHQGHG"��+LQW«LW�DOO�GHSHQGV�RQ�KRZ�LW�ZDV�VL]HG�
DQG�LQVWDOOHG�

,QWURGXFWLRQ
7KH�SXUSRVH�RI�H[KDXVW�YHQWLODWLRQ�LV�WR�UHPRYH�FRQWDPLQDQWV��LQFOXGLQJ�PRLVWXUH��WKDW�FDQ�
FRPSURPLVH�KHDOWK��FRPIRUW��DQG�GXUDELOLW\��([KDXVW�IDQV�DUH�RQH�RI�WKH�VLPSOHVW�
PHFKDQLFDO�V\VWHPV�LQ�\RXU�KRPH��EXW�GHFDGHV�RI�H[SHULHQFH�ZRUNLQJ�LQ�KRPHV�KDV�VKRZQ�
XV�WKDW�HYHQ�WKH�HDVLHVW�WKLQJV�FDQ�JHW�VFUHZHG�XS��)DU�WRR�RIWHQ��H[KDXVW�IDQV�UDWHG�IRU����
RU����FXELF�IHHW�SHU�PLQXWH��FIP��RI�DLU�UHPRYDO�DUH�DFWXDOO\�H[KDXVWLQJ�OHVV�WKDQ����FIP��,Q�
WKHRU\��WKH�H[KDXVW�IDQ�VKRXOG�EH�LQVWDOOHG�LQ�D�VXLWDEOH�ORFDWLRQ�DQG�WKHQ�GXFWHG�WR�WKH�
RXWVLGH�YLD�WKH�PRVW�GLUHFW�SDWK�SRVVLEOH��+RZHYHU��WKH�LQVWDOODWLRQ�RI�DQ�H[KDXVW�IDQ�FDQ�
LQYROYH�XS�WR�WKUHH�WUDGHV��DQ�HOHFWULFLDQ�W\SLFDOO\�LQVWDOOV�DQG�ZLUHV�WKH�XQLW��DQ�+9$&�
FRQWUDFWRU�VXSSOLHV�WKH�GXFWZRUN��DQG�WKH�EXLOGHU�VLGHU�URRIHU�PD\�LQVWDOO�WKH�HQG�FDS�
WHUPLQDWLRQ��:KDW�FRXOG�JR�ZURQJ"

$V�HQHUJ\�HIILFLHQF\�VWDQGDUGV�DQG�FRQVWUXFWLRQ�WHFKQLTXHV�KDYH�LPSURYHG�RYHU�WLPH��QHZ�
DQG�UHWURILWWHG�EXLOGLQJV�KDYH�EHFRPH�PRUH�DQG�PRUH�DLU�WLJKW��7KLV�DLU�WLJKWQHVV�FDQ�OHDG�
WR�PRLVWXUH�LVVXHV�LI�QRW�SURSHUO\�DGGUHVVHG��4XLFNO\�UHPRYLQJ�PRLVWXUH�JHQHUDWHG�IURP�
VKRZHUV�LV�D�NH\�FRPSRQHQW�RI�DQ\�PRLVWXUH�PDQDJHPHQW�VWUDWHJ\��:KLOH�PDQXIDFWXUHUV�
KDYH�PDGH�VLJQLILFDQW�DGYDQFHPHQWV�LQ�WKH�SHUIRUPDQFH��GXUDELOLW\��DQG�FRQWUROV�RI�
H[KDXVW�IDQV��LW�FDQ�DOO�EH�VLGH�VWHSSHG�E\�D�SRRU�LQVWDOODWLRQ��

6R�KRZ�GR�\RX�FRUUHFW�WKLV�LVVXH"�3URSHU�LQVWDOODWLRQ��RI�FRXUVH��EXW�WKH�RQO\�ZD\�WR�EH�
FHUWDLQ�LV�WR�PHDVXUH�WKH�H[KDXVW�DLUIORZ�DIWHU�LQVWDOODWLRQ��,Q�D�UHFHQW�SURMHFW��,�LQVSHFWHG�
ZKDW�DSSHDUHG�WR�EH�D�SHUIHFWO\�LQVWDOOHG�H[KDXVW�IDQ��H[KDXVW�IDQ�FROODU�IDFLQJ�WKH�
H[WHULRU�ZDOO�DQG�ILYH�IHHW�RI�VWUDLJKW�VKHHW�PHWDO�GXFW�WR�D�VLGH�ZDOO�WHUPLQDWLRQ�FDS��DQG�LW�
VRXQGHG�OLNH�LW�ZDV�SXOOLQJ�D�ORW�RI�DLU��+RZHYHU��ZKHQ�,�DFWXDOO\�WHVWHG�WKH����FIP�UDWHG�IDQ��
LW�ZDV�RQO\�SXOOLQJ���FIP���$IWHU�D�OLWWOH�LQYHVWLJDWLRQ��,�IRXQG�WKDW�WKH�LQVWDOOHU�XVHG�VFUHZV�WR�
VHFXUH�WKH�GXFW�WR�WKH�H[KDXVW�IDQ�FROODU�DQG�WKH�VFUHZV�LPSHGHG�WKH�RSHQLQJ�RI�WKH�EXLOW�
LQ�EDFNGUDIW�GDPSHU��6R�ZKLOH�H\HV�DQG�HDUV�FDQ�KHOS��WKH�RQO\�ZD\�WR�WUXO\�YHULI\�
SHUIRUPDQFH�LV�E\�TXDQWLWDWLYH�PHDVXUHPHQW�

7KLV�SDSHU�VXPPDUL]HV�D�´EOLQGµ�VWXG\�RQ�WKH�SHUIRUPDQFH�RI�D�QXPEHU�RI�H[KDXVW�IDQV�DQG�
GLVFXVVHV�WKH�YDULDWLRQ�WKDW�H[LVWV�LQ�VLPLODUO\�UDWHG�IDQV��,W�DOVR�SURYLGHV�LQIRUPDWLRQ�RQ�
SRWHQWLDO�LQVWDOOHG�SUHVVXUH�GURS�RI�H[KDXVW�IDQ�GXFWZRUN��)LQDOO\��D�EHVW�SUDFWLFHV�JXLGH�WR�
LQVWDOOLQJ�H[KDXVW�IDQV�LV�SURYLGHG�
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%DFNJURXQG
7KH�DELOLW\�RI�DQ�H[KDXVW�IDQ�WR�PRYH�DLU�LV�GHSHQGHQW�RQ�WKH�DPRXQW�RI�VWDWLF�SUHVVXUH�WKDW�
WKH�IDQ�PXVW�RYHUFRPH�EHWZHHQ�WKH�IDQ�DQG�LWV�WHUPLQDWLRQ�RXWGRRUV��7KH�VWDWLF�SUHVVXUH��
W\SLFDOO\�PHDVXUHG�LQ�LQFKHV�RI�ZDWHU�JDXJH �´ Z�J����GHSHQGV�RQ�WKH�VL]H�DQG�OHQJWK�RI�
GXFWZRUN��WKH�QXPEHU�DQG�W\SH�RI�EHQGV�LQ�WKH�GXFWZRUN��DQG�WKH�W\SH�RI�WHUPLQDWLRQ�FDS��
&XUUHQW�H[KDXVW�IDQV�DUH�UDWHG�IRU�RXWSXWV�DW�VWDWLF�SUHVVXUHV�RI����µ�Z�J��DV�WKH�LQGXVWU\�
VWDQGDUG�DQG�����µ�Z�J��LI�WKH\�DUH�(1(5*<�67$5�UDWHG��7KHVH�SUHVVXUH�UDWLQJV�DUH�PHDQW�WR�
UHSUHVHQW�YDULRXV�W\SLFDO�LQVWDOODWLRQ�FRQILJXUDWLRQV��+RZHYHU��WKH�FXUUHQW�UDWLQJ�
GHPDUFDWLRQV�RI�����DQG������GR�QRW�DFFXUDWHO\�UHIOHFW�WKH�UHDOLW\�RI�PDQ\�LQVWDOODWLRQ�
SURFHGXUHV��)DQ�KRXVLQJ�LQVWDOODWLRQV�OLNH�WKRVH�VKRZQ�LQ�)LJXUH�� DUH�QRW�JUHDW�EXW�H[KDXVW�
IDQ�'&�PRWRU�WHFKQRORJ\�PD\�EH�DEOH�WR�RYHUFRPH�WKHVH�GXFW�UHVWULFWLRQV��DQG�UHVWULFWLRQV�
RI�WKH�WHUPLQDWLRQ�FDS���8QIRUWXQDWHO\��LW�LV�IDU�WRR�FRPPRQ�WR�VHH�IDQ�LQVWDOODWLRQV�OLNH�WKRVH�
VKRZQ�LQ�)LJXUH���

)LJXUH����&RPPRQ�,QVWDOODWLRQ�,VVXHV��,PPHGLDWH�EHQGV�DIWHU�H[KDXVW�IDQ�DQG����� WXUQV�GXH�WR�SRRU�
SODQQLQJ�GXULQJ�LQVWDOODWLRQ�

:KLOH�IOH[�GXFW�KDV�LWV�DGYDQWDJHV��LW�DGGV�UHVLVWDQFH�ZKHQ�XVHG�IRU�H[KDXVW�IDQ�GXFWLQJ���,WV�
IOH[LELOLW\�HQDEOHV�FRQWUDFWRUV�WR�IRUFH�WKH�GXFW�WR�GR�WKLQJV�LW�UHDOO\�VKRXOGQ·W�DQG�LW�LV�UDUHO\�

)LJXUH����&RQYROXWHG�RU�H[WUHPHO\�ORQJ�GXFW�UXQV�FDQ�GUDPDWLFDOO\�UHGXFH�H[KDXVW�
IDQ�IORZ�UDWHV
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LQVWDOOHG�SHU�PDQXIDFWXUHU·V�VSHFLILFDWLRQV��´,QVWDOO�GXFW�IXOO\�H[WHQGHG��GR�QRW�LQVWDOO�LQ�WKH�
FRPSUHVVHG�VWDWH�RU�XVH�H[FHVV�OHQJWKV�µ�

$V�LQVWDOODWLRQ�SUDFWLFHV�KDYH�D�VLJQLILFDQW�LPSDFW�RQ�IDQ�SHUIRUPDQFH��LW�LV�HVVHQWLDO�WR�
PHDVXUH�DLUIORZ�UDWHV�WR�YHULI\�SURSHU�RSHUDWLRQ��7KLV�LV�ZK\�5DWHUV�GRLQJ�(1(5*<�67$5��
FHUWLILFDWLRQ�DUH�UHTXLUHG�WR�EH�WHVWLQJ�DOO�ORFDO�PHFKDQLFDO�H[KDXVW�IORZ�UDWHV��&DWHJRU\���
RI�WKH�5DWHU�)LHOG�&KHFNOLVW�IRU�(1(5*< 67$5�&HUWLILHG�+RPHV��9HUVLRQ��������5HY�������VD\V�
5DWHU�PHDVXUHG�DLUIORZ�LV�UHTXLUHG�IRU�FRPSOLDQFH��:KHWKHU�WKLV�LV�EHLQJ�SURSHUO\�HQIRUFHG�
LV�D�VHSDUDWH�PDWWHU�

7KH�³%OLQG´�6WXG\
7R�JHW�D�FRPSUHKHQVLYH�SHUIRUPDQFH�GDWDVHW�IRU�D�QXPEHU�RI�H[KDXVW�IDQV��WKH�5LYHUVLGH�
(QHUJ\�(IILFLHQF\�/DERUDWRU\��5((/��ZDV�HQJDJHG�IRU�D�´EOLQGµ�VWXG\��5((/�LV�WKH�+9,�(67$5�
QHXWUDO��WKLUG�SDUW\�WHVWLQJ�IDFLOLW\��,Q�WRWDO����PXOWL�VSHHG�IDQV����VLQJOH�VSHHG�IDQV��DQG���ORZ�
SURILOH�IDQV�IURP�VL[�PDQXIDFWXUHUV�ZHUH�VHQW�WR�5((/�ZLWKRXW�PDQXIDFWXUHU�PDUNLQJV��,Q�
JHQHUDO��WHQ�SRLQW�DLUIORZ�WHVWV�ZHUH�FRQGXFWHG�RQ�HDFK�IDQ��7HVWLQJ�DGKHUHG�WR�VWDQGDUGV�
XVHG�LQ�WKH�LQGXVWU\��QDPHO\��$16,�$0&$�6WDQGDUG�����DQG +9,�3XEOLFDWLRQV�����DQG������
ZKHUH�DSSOLFDEOH��:KLOH�WKH�GDWDVHW�LV�H[WHQVLYH��WKLV�SDSHU�IRFXVHV�RQ�WKH���������DQG�����
FIP�YHQWLODWLRQ�UDWHV��DV�WKHVH�DUH�WKH�PRVW�FRPPRQ�VSHFLILHG�IDQ�VSHHGV�IRU�EDWKURRPV���
7KHVH�IDQ�FXUYHV�VKRZ�WKH�UHODWLRQVKLS�RI�DLUIORZ�WKDW�ZLOO�EH�GHOLYHUHG�DW�YDULRXV�VWDWLF�
SUHVVXUHV�RI�WKH�GXFW�V\VWHP��

)LJXUH�� VKRZV�IDQ�FXUYHV�IRU�VLQJOH�VSHHG�IDQV�WKDW�ZHUH�WHVWHG��7KH�XQLWV�DUH�UDWHG�IRU����
FIP�XQOHVV�QRWHG�RWKHUZLVH�LQ�WKH�OHJHQG��WZR�DUH�UDWHG�IRU����FIP�DQG�RQH�IRU����FIP���
:KLOH�DOO�RI�WKHVH�IDQV�SHUIRUPHG�LQ�D�VLPLODU�PDQQHU��ZRXOG�LW�VXUSULVH�\RX�WKDW�WZR�RI�WKH�
IDQ�FXUYHV�LQ�)LJXUH�� DUH�IRU�H[KDXVW�IDQV�WKDW�XVH�'&�PRWRUV"�3HRSOH�RIWHQ�DVVXPH�WKDW�DOO�
'&�PRWRUV�IDQV�DUH�WKH�VDPH�DQG�UHVXOW�LQ�FRQVWDQW�DLUIORZ�IRU�D�UDQJH�RI�VWDWLF�SUHVVXUHV�
�OHW·V�VD\�XS�WR����µ�Z�J���

)LJXUH����3HUIRUPDQFH�'DWD�IRU�6LQJOH�6SHHG�([KDXVW�)DQV
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,W�LV�FOHDU�LQ�WKLV�GDWD��)LJXUH����WKDW�IORZ�UDWHV�GHFUHDVH�UDSLGO\�ZKHQ�VWDWLF�SUHVVXUH�ULVHV�
RYHU����µ�Z�J���DV�LW�RIWHQ�GRHV�LQ�UHDO�ZRUOG�LQVWDOODWLRQV��2K��DUH�\RX�VWLOO�ZRQGHULQJ�ZKLFK�
WZR�IDQV�KDYH�'&�PRWRUV"�,W�LV�DFWXDOO\�66����DQG�66�����$�ELW�VXUSULVLQJ��LVQ·W�LW"

/RZ�SURILOH�H[KDXVW�IDQV�KDYH�EHFRPH�TXLWH�SRSXODU�GXH�WR�WKH�ORZ�FOHDUDQFH�
UHTXLUHPHQWV�IRU�WKHVH�IDQ�KRXVLQJV��+RZHYHU��DV�VKRZQ�LQ�)LJXUH����RQO\�RQH�IDQ��/3�����WKDW�
XVHV�D�EUXVKOHVV�'&�PRWRU�ZDV�DEOH�WR�PDLQWDLQ�WKH����FIP�SHUIRUPDQFH�DW�VWDWLF�SUHVVXUHV�
XS�WR����µ�Z�J���7KH�UHVW�RI�WKH�IDQV��LQFOXGLQJ�/3�����ZKLFK�DOVR�XVHV�D�'&�PRWRU��VKRZ�D�
VWHDG\�GHJUDGDWLRQ�RI�DLUIORZ�DV�WKH�VWDWLF�SUHVVXUH�LQFUHDVHV�RYHU�WKH����µ�Z�J�

)LJXUH����3HUIRUPDQFH�'DWD�IRU�/RZ�3URILOH�([KDXVW�)DQV�

)RU�PXOWL�VSHHG�IDQV��WKH�IDQ�FXUYHV�IRU�WKH���������DQG�����FIP�IDQ�VHWWLQJV�DUH�VKRZQ�LQ�WKH�
IROORZLQJ�FKDUWV��LI�WHVW�GDWD�ZDV�DYDLODEOH���DV�WKH\�DUH�WKH�PRVW�FRPPRQ�IORZ�UDWHV�
VSHFLILHG�IRU�EDWKURRPV� )LJXUH�� DQG�)LJXUH�� VKRZ�WKH�SHUIRUPDQFH�RI�WHVWHG�PXOWL�VSHHG�
IDQV�RSHUDWLQJ�DW����FIP�DQG����FIP�VHWWLQJV��UHVSHFWLYHO\���$OO�RI�WKH�PXOWL�VSHHG�IDQV�
LQFRUSRUDWH�D�'&�PRWRU�H[FHSW�RQH��06�������)RU�WKH�WZR�EHWWHU�SHUIRUPLQJ�IDQV��06����
DQG�06�����DW�WKH����FIP�VHWWLQJ��WKH�UDWH�RI�IORZ�GHJUDGDWLRQ�RQO\�LQFUHDVHG�VLJQLILFDQWO\�
RQFH�VWDWLF�SUHVVXUH�H[FHHGHG����µ�Z�J�
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)LJXUH����3HUIRUPDQFH�'DWD�IRU�0XOWL�6SHHG�([KDXVW�)DQV�2SHUDWLQJ�DW����FIP�6HWWLQJ

)RU�WKH�ILYH�EHWWHU�SHUIRUPLQJ�'&�PRWRU�IDQV�DW�WKH����FIP�VHWWLQJ��WKH�UDWH�RI�SHUIRUPDQFH�
GHJUDGDWLRQ�IRU�WKHVH�PXOWL�VSHHG�IDQV�GLG�QRW�LQFUHDVH�VLJQLILFDQWO\�XQWLO�VWDWLF�SUHVVXUH�
H[FHHGHG����µ�Z�J���

)LJXUH����3HUIRUPDQFH�'DWD�IRU�0XOWL�6SHHG�([KDXVW�)DQV�2SHUDWLQJ�DW����FIP�6HWWLQJ�

� ,W�LV�XQFOHDU�LI�WKH�����´�Z�J��GDWD�SRLQW�IRU�WKH�06����IDQ�LV�DQ�DFFXUDWH�PHDVXUHPHQW�RU�LI�WKH�ODE�WHFKQLFLDQ�PD\�QRW�
KDYH�DOORZHG�WKH�IDQ�VSHHG�WR�VWDELOL]H�EHIRUH�WDNLQJ�WKH�UHDGLQJ�
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7HVW�UHVXOWV�IRU�PXOWL�VSHHG�IDQV�DW�WKH�����FIP�VHWWLQJ�DUH�VKRZQ�LQ�)LJXUH����7ZR�IDQV�
GHOLYHUHG�UDWHG�IORZ�UDWHV�XQWLO�VWDWLF�SUHVVXUHV�UHDFKHG�DSSUR[LPDWHO\����µ�Z�J���06�����06�
�����$W�ORZHU�VSHHGV��DQG�DLU�YHORFLWLHV��WKHVH�IDQV�FRXOG�PDLQWDLQ�UDWHG�IORZ�UDWHV�DW�
DSSUR[LPDWHO\����µ�Z�J�

)LJXUH����3HUIRUPDQFH�'DWD�IRU�0XOWL�6SHHG�([KDXVW�)DQV�2SHUDWLQJ�DW�����&)0�6HWWLQJ

)RU�WKH�PDMRULW\�RI�WKH�PXOWL�VSHHG�IDQV��H[KDXVW�DLUIORZ�WHQGHG�WR�EH�PRUH�FRQVLVWHQW�XS�WR�
���µ�Z�J��DW�WKH�PLGGOH�UDQJH��a���FIP��RI�WKHLU�DYDLODEOH�VSHHG�VHWWLQJV��$W�RWKHU�VSHHGV��
WKH�UDWH�RI�IDQ�GHJUDGDWLRQ�ZLWK�UHVSHFW�WR�ULVHV�LQ�VWDWLF�SUHVVXUH�VHHPV�WR�EH�PRUH�GUDVWLF�

:KLOH�WKH�GDWD�VKRZV�WKDW�VRPH�IDQV�ZLWK�'&�PRWRUV�KDYH�EHWWHU�SHUIRUPDQFH��WKHUH�LV�
RIWHQ�WKLV�PLVFRQFHSWLRQ�WKDW�DOO�'&�PRWRU�H[KDXVW�IDQV�PDLQWDLQ�WKH�UDWHG�IORZ�UDWH�QHDUO\�
SHUIHFWO\�LQ�DOO�LQVWDOODWLRQ�VFHQDULRV��7KLV�LV�VLPSO\�QRW�WKH�FDVH����3HUIRUPDQFH�LV�UHDOO\�
GHSHQGHQW�RQ�WKH�VSHFLILF�IDQ�PRGHO���7KHUHIRUH��IDQ�FXUYHV�IRU�VSHFLILHG�HTXLSPHQW�QHHG�
WR�EH�UHYLHZHG�DORQJ�ZLWK�FDOFXODWLRQV�RI�WKH�VWDWLF�SUHVVXUH�GURS��D�GXFWXODWRU�FDQ�EH�
XVHG��EDVHG�RQ�WKH�DQWLFLSDWHG�YHQWLODWLRQ�GXFW�FRPSRQHQWV�DQG�SDWKZD\�

7KH�6ROXWLRQ
([KDXVW�IDQV�DUH�WKH�SULPDU\�PHWKRG�WR�UHPRYH�RGRUV�DQG�SROOXWDQWV³HVSHFLDOO\�ZDWHU�
YDSRU³IURP�EDWKURRPV���+RZHYHU��WKHVH�IDQV�RIWHQ�SHUIRUP�YHU\�LQHIILFLHQWO\�DQG�SRRUO\³
H[KDXVWLQJ�D�YHU\�VPDOO�IUDFWLRQ�RI�WKH�GHVLJQ�RU�GHVLUHG�IORZ�UDWHV���%HWWHU�GHVLJQ�DQG�
LQVWDOODWLRQ�RI�H[KDXVW�IDQV�LV�FHUWDLQO\�QHHGHG��VHH�%DWKURRP�([KDXVW�9HQWLODWLRQ�%HVW�
3UDFWLFHV�RQ�WKH�ODVW�SDJH���

(YHQ�ZLWK�WKH�EHVW�LQVWDOODWLRQ�SUDFWLFHV��WKH�RQO\�ZD\�WR�HQVXUH�VXFFHVV�RI�H[KDXVW�IDQV�LV�E\�
DFWXDOO\�YHULI\LQJ�SHUIRUPDQFH��&RPPLVVLRQLQJ�RI�H[KDXVW�IDQ�RSHUDWLRQ�LV�XVXDOO\�YHU\�
VWUDLJKWIRUZDUG��)LUVW��YHULI\�WKDW�WKH�IDQ�DFWXDOO\�WXUQV�RQ�ZKHQ�VZLWFKHG�RQ��RU�ZKHQ�
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SURJUDPPHG�WR�WXUQ�RQ���([KDXVW�DLU�IORZ�UDWH�FDQ�EH�HDVLO\�PHDVXUHG�ZLWK�D�IORZ�KRRG� RU�
IORZ�PHWHU��)LJXUH�����,I�GHOLYHUHG�IORZ�UDWHV�GR�QRW�PDWFK�GHVLJQ�UDWHV��ZLWKLQ�a���FIP���
LQVSHFW�WKH�GXFW�V\VWHP��ZKHQ�SRVVLEOH��WR�VHH�LI�WKHUH�DUH�DQ\�REVWUXFWLRQV��LI�EDFN�GUDIW�
GDPSHUV�DUH�RSHUDWLQJ�SURSHUO\��HWF��

)LJXUH����0HDVXULQJ�([KDXVW�)ORZ�ZLWK�D�)ORZ�+RRG�DQG�([KDXVW�)DQ�0HWHU�

,W�FDQ�DOVR�EH�EHQHILFLDO�WR�PHDVXUH�IORZ�UDWH�DW�WKH�RXWGRRU�WHUPLQDO�RI�WKH�GXFW�UXQ��$�
ODUJH�GLVSDULW\�LQ�PHDVXUHG�IORZ�UDWHV�EHWZHHQ�WKH�H[KDXVW�IDQ�DQG�WHUPLQDWLRQ�
PHDVXUHPHQW�LPSOLHV�OHDNDJH��,I�SRVVLEOH��WUDFH�WKH�H[KDXVW�GXFW�UXQ�DQG�LQVSHFW�IRU�
GLVFRQQHFWV��FULPSV��OHDNV��HWF��

)LQDOO\��LW�ZRXOG�EH�EHQHILFLDO�LI�IDQ�PDQXIDFWXUHUV�WHVWHG�DQG�UHSRUWHG�SHUIRUPDQFH�DW�
KLJKHU�VWDWLF�SUHVVXUHV�WR�EHWWHU�UHIOHFW�UHDO�ZRUOG�LQVWDOODWLRQV��([KDXVW�IDQV�DUH�FRPPRQO\�
VSHFLILHG�EDVHG�RQ�UDWHG�SHUIRUPDQFH�DW�����RU�����µ�Z�J��+RZHYHU��DV�WKH�DLUIORZ�
LQFUHDVHV�DERYH����FIP�ZLWK��µ�GXFW�����µ�Z�J��LV�UDSLGO\�DSSURDFKHG�RU�H[FHHGHG�VLPSO\�
ZLWK�WKH�LQFOXVLRQ�RI�D�WHUPLQDWLRQ�FDS��URRI�FDS�W\SLFDOO\�EHLQJ�PRUH�UHVWULFWLYH�WKDQ�D�ZDOO�
FDS����QHYHU�PLQG�WKH�UHVW�RI�WKH�GXFWZRUN�DQG�W\SLFDO�SRRU�LQVWDOODWLRQ�SUDFWLFHV��

7R�GHPRQVWUDWH�KRZ�IDQV�W\SLFDOO\�SHUIRUP�LQ�UHDO�OLIH�VFHQDULRV��6:$�UDQ�WHVWV�RQ�D�PXOWL�
VSHHG�IDQ�VHW�WR����FIP�DQG�DWWDFKHG�GXFWV�WR�DSSUR[LPDWH�´W\SLFDOµ�LQVWDOODWLRQV��$��µ�
LQVXODWHG�IOH[�GXFW�ZDV FRQQHFWHG�WR�WKH�H[KDXVW�IDQ��$�VWUDLJKW�������RU������EHQG����
GLDPHWHU�EHQG�UDGLXV��ZDV�SODFHG�ULJKW�DIWHU�WKH�H[KDXVW�IDQ��7KH�UHVW�RI�WKH����IRRW�IOH[�
GXFW�ZDV�UXQ�VWUDLJKW�HLWKHU�WDXW�� ��RU�ORRVH�� ���$W�WKH�HQG�RI����IHHW��D�W\SLFDO�PHWDO�
VLGH�ZDOO�WHUPLQDWLRQ�FDS�ZDV�LQVWDOOHG��)LJXUH�� VKRZV�WKH�H[KDXVW�IDQ�FXUYH�YHUVXV�WKH�LQ�
KRXVH�WHVWLQJ�E\�6:$��([FHSW�IRU�WKH�VKRUW���IHHW�RI�VWUDLJKW�GXFWZRUN�WR�D�VLGH�ZDOO FDS�
�HTXDOLQJ�a���IHHW�RI�WRWDO�HTXLYDOHQW�OHQJWK�RI�GXFWZRUN���DOO�FDVHV�UHVXOWHG�LQ�D�VWDWLF�
SUHVVXUH�RI�JUHDWHU�WKDQ�����µ�Z�J��)RU�WKHVH�WHVWV��VZLWFKLQJ�WR�D�URRI�FDS�WHUPLQDWLRQ�ZLWK�D�
����EHQG�DQG���IHHW�RI�ULVH�DW�WKH�HQG�RI�WKH�IOH[�GXFW�UHVXOWHG LQ�DQ�DYHUDJH�VWDWLF�SUHVVXUH�
LQFUHDVH�RI�a����µ�Z�J���

� 7KHUH FDQ EH�FKDOOHQJHV�WR�PHDVXULQJ�H[KDXVW�DLUIORZ�RI�D�'&�PRWRU�H[KDXVW�IDQ�ZLWK�D�SRZHUHG�IORZ�KRRG�
DV�WKH�IDQ�DQG�SRZHUHG�KRRG�PD\�NHHS�WU\LQJ�WR�FRPSHQVDWH�IRU�HDFK�RWKHU�
� KWWS���RDNWUXVW�OLEUDU\�WDPX�HGX�KDQGOH��������(7'�7$08�������������
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)LJXUH����,PSDFW�RI�'XFW�&RQILJXUDWLRQ�RQ�6WDWLF�3UHVVXUH�

,W�ZRXOG�EHKRRYH�WKH�LQGXVWU\�WR�PRYH�DZD\�IURP�WKH����µ�Z�J��UDWLQJ��FRQVLGHU�WKH�����µ�
Z�J��UDWLQJ�DV�WKH�QHZ�PLQLPXP�SHUIRUPDQFH�UDWLQJ�EDVHOLQH��DQG�SURYLGH�D����µ�Z�J��
UDWLQJ�YDOXH�WR�EHWWHU�UHSUHVHQW�FRPPRQ�LQVWDOODWLRQ�VFHQDULRV����
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)RU�PRUH�LQIRUPDWLRQ��SOHDVH�FRQWDFW�VUL#VZLQWHU�FRP

%DWKURRP�([KDXVW�9HQWLODWLRQ�%HVW�3UDFWLFHV
,QVWDOO�D�SURSHUO\�VL]HG��(1(5*<�67$5��UDWHG�FHLOLQJ�PRXQWHG�H[KDXVW�IDQ�WR�UHPRYH�PRLVW�DLU�DQG�
RGRUV�IURP�EDWKURRPV��

6HOHFW�DQ�H[KDXVW�IDQ�WKDW�LV�FDSDEOH�RI�SURYLGLQJ�GHVLUHG�YHQWLODWLRQ�UDWH��DFFRXQWLQJ�IRU�
SUHVVXUH�GURS�RI�GXFWZRUN���
,I�WKH�H[KDXVW�IDQ�KDV�WZR�GXFWLQJ�FROODU�VL]H�RSWLRQV��W\SLFDOO\��µ�DQG��µ���DOZD\V�XVH�WKH�
ODUJHU�GXFW�VL]H�LI�SRVVLEOH��
7KH�H[KDXVW IDQ�VKRXOG�EH�ORFDWHG�DW�WKH�KLJKHVW�SRLQW�LQ�WKH�EDWKURRP��W\SLFDOO\�FHLOLQJ��
DQG�ORFDWHG�QHDU��ZLWKLQ�a��IHHW��WKH�VKRZHU��,I�ORFDWLQJ�GLUHFWO\�RYHU�EDWKWXEV�RU�VKRZHUV��
HQVXUH�WKDW�WKH�IDQ�XQLW�LV�8/�OLVWHG�IRU�XVH�RYHU�WKRVH�DUHDV��,W�ZLOO�DOVR�QHHG�WR�EH�FRQQHFWHG�
WR�D�*)&,�SURWHFWHG�EUDQFK�FLUFXLW�
)DQ�RXWOHW�VKRXOG�EH�RULHQWHG�WRZDUG�WKH�GLUHFWLRQ�RI�WKH�GXFW�UXQ�WR�WKH�ILQDO�WHUPLQDWLRQ�
ORFDWLRQ WR�DYRLG�H[WUD�EHQGV�RU�HOERZV�LQ�GXFWLQJ�
$�EDFNGUDIW�GDPSHU�ZLOO�EH�LQVWDOOHG�EHWZHHQ�WKH�RXWOHW�VLGH RI�WKH�IDQ�DQG�WKH�H[WHULRU�WR�
SUHYHQW�UHYHUVH�DLU�IORZ�ZKHQ�WKH�IDQ�LV�RII��0DQ\�H[KDXVW�IDQ�KRXVLQJV�FRPH�ZLWK�DQ�
LQWHJUDWHG�EDFNGUDIW�GDPSHU��(QVXUH�WKDW�WKH�EDFNGUDIW�GDPSHU�LV�QRW�LPSHGHG�ZKHQ�
VHFXULQJ�GXFWZRUN�WR�WKH�H[KDXVW�IDQ�KRXVLQJ�FROODU��
)DQ VKRXOG�EH�GXFWHG�LQ�DFFRUGDQFH�ZLWK�PDQXIDFWXUHU�VSHFLILFDWLRQV��3URYLGH�WZR�IHHW�RI�
VWUDLJKW�GXFW�UXQ�IURP�WKH�IDQ�H[KDXVW�SRUW�WR�WKH�ILUVW�HOERZ�LQ�WKH�GXFW�UXQ��6PRRWK�PHWDO�
GXFW�LV�SUHIHUUHG�RYHU�IOH[�GXFW�DQG�WKH�GXFWZRUN�VKRXOG�EH�VOLJKWO\�SLWFKHG�WR�KDYH�DQ\�
SRWHQWLDO�FRQGHQVDWLRQ�GUDLQ�WR�WKH�H[WHULRU�UDWKHU�WKDQ�EDFN�LQWR�WKH�EDWKURRP��
([KDXVW�GXFWV�VKRXOG�DOZD\V�WHUPLQDWH�RXWGRRUV��UHIHU�WR�DSSOLFDEOH�FRGHV�IRU�YHQW�
WHUPLQDWLRQ�FOHDUDQFH�UHTXLUHPHQWV���5XQQLQJ�H[KDXVW�GXFWZRUN�XS�WR�D�YHQWHG�DWWLF�RU�MXVW�
LQ�IURQW�RI�DQ�DWWLF�YHQW��JDEOH��ULGJH��RU�VRIILW��LV�QRW�VXIILFLHQW��7KH�H[KDXVW�VKRXOG�EH�IXOO\�
GXFWHG�WR�D�SRLQW�H[WHULRU�WR�WKH�KRPH��
&DUHIXOO\�VHOHFW�WKH�GXFW�HQG�WHUPLQDWLRQ��DV�WKH\�FDQ�KDYH�VLJQLILFDQW�SHUIRUPDQFH�
GLIIHUHQFHV���6HOHFW DQ�+9,�FHUWLILHG�WHUPLQDWLRQ�ZKHQHYHU�SRVVLEOH��,Q�DGGLWLRQ��WHUPLQDWLQJ�
WKH�H[KDXVW�GXFWZRUN�LQ�D�VRIILW�YHQW�FDQ�EH�FKDOOHQJLQJ��8QOHVV�DQ�HQHUJ\�KHHO�WUXVV�LV�XVHG��
WKHUH�LV�W\SLFDOO\�PLQLPDO�VSDFH�WR�DGHTXDWHO\�WUDQVLWLRQ�WKH�GXFWZRUN�WR�D�YHUWLFDOO\�
FRQQHFWHG�VRIILW�WHUPLQDWLRQ�ZLWKRXW�NLQNLQJ�WKH�GXFWZRUN��,I�D�VRIILW�YHQW�LV�XVHG��VHOHFW�D�
KRUL]RQWDO�GXFW�FRQQHFWLRQ�
'XFW�FRQQHFWLRQV�VKRXOG�EH�VHDOHG�ZLWK�DSSURSULDWH�WDSH�RU�PDVWLF�
,QVXODWH�GXFWZRUN�LI�LW�SDVVHV�WKURXJK�XQFRQGLWLRQHG�VSDFH�V��SULRU WR�WKH�H[WHULRU�
WHUPLQDWLRQ��


