
�����5(61(7�&RQIHUHQFH�

'DYLG�%XWOHU�±�2SWLPDO�%XLOGLQJ�6\VWHPV��//&�

GDYLG#RSWLPDOEXLOGLQJ�FRP�

RSWLPDOEXLOGLQJ�FRP�



7KH�(OHSKDQW�,Q�7KH�5RRP�±�+9$&�IRU�+LJK�3HUIRUPDQFH�+RPHV�

3DJH��

$W�D�UHFHQW�ZRUNVKRS�RQ�KLJK�SHUIRUPDQFH�KRPHV��RQH�VSHDNHU�
GHILQHG�D�FRGH�EXLOW�KRXVH�DV�³7KH�ZRUVW�KRXVH�DOORZHG�E\�ODZ�´�

+RPHV�WKDW�VLPSO\�µPHHW�FRGH¶�DUH�QR�ORQJHU�DFFHSWDEOH�IRU�D�JURZLQJ�QXPEHU�RI�KRPHEX\HUV��
3XUSRVH�EXLOW�KLJK�SHUIRUPDQFH�KRPHV��RQFH�D�QLFKH�PDUNHW��KDYH�PRYHG�LQWR�WKH�PDLQVWUHDP��
%\�DOO�DFFRXQWV��EXLOGHUV�ZKR�SDUWLFLSDWH�LQ�(QHUJ\�6WDU�DQG�RWKHU�UHFRJQL]HG�HIILFLHQF\�
SURJUDPV�DUH�H[SHULHQFLQJ�VWURQJHU�VDOHV�WKDQ�WKHLU�FRPSHWLWRUV�LQ�WKHVH�GLIILFXOW�HFRQRPLF�
WLPHV��)XUWKHU�LQFUHDVHV�WR�HQHUJ\�FRVWV�ZLOO�QR�GRXEW�DFFHOHUDWH�GHPDQG��DV�KDSSHQHG�LQ�WKH�
DXWRPRWLYH�LQGXVWU\�ZKHQ�JDVROLQH�SULFHV�VSLNHG�LQ�������

-XVW�ZKDW�LV�D�KLJK�SHUIRUPDQFH�KRPH"�,W¶V�D�KRPH�GHVLJQHG�DQG�EXLOW�WR�VXEVWDQWLDOO\�H[FHHG�
EXLOGLQJ�FRGHV�LQ�WHUPV�RI�HQHUJ\�XVH��FRPIRUW��DLU�TXDOLW\�DQG�GXUDELOLW\��XVLQJ�SURYHQ�PHWKRGV��
PDWHULDOV�DQG�ILHOG�YHULILFDWLRQ�SURFHGXUHV��*UHHQ�EXLOGLQJ�SURJUDPV�JR�IXUWKHU�E\�FRQVLGHULQJ�
WKH�LPSDFW�RI�D�KRPH�RQ�WKH�HQYLURQPHQW�±�LQFOXGLQJ�ZDWHU�XVH��FDUERQ�IRRWSULQW�DQG�HPERGLHG�
HQHUJ\��VXVWDLQDELOLW\�RI�PDWHULDOV��DQG�EXLOGLQJ�VLWH�LPSDFWV��

7KH�UROH�RI�WKH�KRPH�SHUIRUPDQFH�SURIHVVLRQDO�LV�WR�SURYLGH�JXLGDQFH�WKURXJKRXW�WKH�GHVLJQ�DQG�
FRQVWUXFWLRQ�SURFHVV��KHOSLQJ�WKH�EXLOGHU�DQG�GHVLJQ�WHDP�HYDOXDWH�DQG�LPSOHPHQW�DQ�DSSURSULDWH�
PL[�RI�SHUIRUPDQFH�LPSURYHPHQWV��%HFDXVH�RI�WKH�LQWHUDFWLRQV�DQG�SRWHQWLDO�FRQIOLFWV�EHWZHHQ�
YDULRXV�SHUIRUPDQFH�LPSURYHPHQWV��LW¶V�LPSRUWDQW�WR�DSSURDFK�WKH�KRXVH�DV�D�V\VWHP��7KH�KRPH�
SHUIRUPDQFH�SURIHVVLRQDO�LV�EHVW�HTXLSSHG�WR�SURYLGH�WKLV�SHUVSHFWLYH��

$�+LVWRULFDO�3HUVSHFWLYH�±�2YHUFRPLQJ�,QHUWLD�
7RGD\¶V�KRPH�SHUIRUPDQFH�LQGXVWU\�JUHZ�RXW�RI�WKH�����¶V�HQHUJ\�FULVLV��$W�WKH�WLPH��KRXVHKROG�
HQHUJ\�XVDJH�KDG�EHHQ�RQ�WKH�XSVZLQJ�IRU�PRUH�WKDQ�D�GHFDGH��SULPDULO\�GXH�WR�WKH�ZLGHVSUHDG�
DGRSWLRQ�RI�FHQWUDO�DLU�FRQGLWLRQLQJ�DQG�LQFUHDVLQJO\�ODUJHU�KRPHV��$JDLQVW�WKLV�EDFNGURS��WKH�VKRFN�
FDXVHG�E\�WKH�HQHUJ\�FULVLV�VSDZQHG�QXPHURXV�XWLOLW\�DQG�JRYHUQPHQW�VSRQVRUHG�ZHDWKHUL]DWLRQ�
SURJUDPV�DQG�D�QHZ�HPSKDVLV�RQ�HQHUJ\�HIILFLHQW�GHVLJQ��+RZHYHU��UHFHGLQJ�RLO�SULFHV�DQG�D�VWURQJ�
HFRQRP\�RYHU�PRVW�RI�WKH�QH[W�WZR�GHFDGHV�VKLIWHG�WKH�VSRWOLJKW�DZD\�IURP�HQHUJ\�FRQVHUYDWLRQ��

%XW�D�PRUH�IXQGDPHQWDO�UHDVRQ�KHOSHG�SUHYHQW�WKH�FRQVHUYDWLRQ�PRYHPHQW�IURP�JDLQLQJ�WUDFWLRQ��
KRPH�EXLOGHUV�GRQ¶W�OLNH�FKDQJH�±�,I�LW�DLQ¶W�EURNH��GRQ¶W�IL[�LW���7KLV�LVQ¶W�QHFHVVDULO\�D�EDG�WKLQJ��
0DQ\�WULHG�DQG�WUXH�FRQVWUXFWLRQ�PHWKRGV�GHYHORSHG�LQ�WKH�ILUVW�KDOI�RI�WKH�ODVW�FHQWXU\�UHPDLQ�
UHOHYDQW�WRGD\��8QIRUWXQDWHO\��WKH�FUDIWVPHQ�IURP�WKDW�HUD�DORQJ�ZLWK�WKH�NQRZOHGJH�WKH\�SRVVHVVHG�
KDYH�DOO�EXW�GLVDSSHDUHG��

7RGD\¶V�EXLOGHUV�DQG�WUDGHVPHQ�KRQHG�WKHLU�VNLOOV�GXULQJ�DQ�HUD�ZKHQ�SURGXFWLRQ�ZDV�SDUDPRXQW��
,QGHHG��WKH�SXUVXLW�RI�SURGXFWLRQ�HIILFLHQF\�KDV�GULYHQ�PRVW�RI�WKH�FKDQJH�VHHQ�LQ�WKH�KRPH�EXLOGLQJ�
LQGXVWU\�LQ�UHFHQW�\HDUV��8QIRUWXQDWHO\��DQ�HIILFLHQWO\�EXLOW�KRPH�LVQ¶W�QHFHVVDULO\�DQ�HIILFLHQW�KRPH��

+LJK�3HUIRUPDQFH�+RPHV�1R�/RQJHU�DQ�2GGLW\�
0RUH�WKDQ�WKUHH�GHFDGHV�DIWHU�WKH�ILUVW�HQHUJ\�FULVLV��PDUNHW�WUDQVIRUPDWLRQ�LV�ILQDOO\�WDNLQJ�SODFH��
:LWKLQ�WKH�VSDQ�RI�MXVW�D�IHZ�\HDUV��HQHUJ\�HIILFLHQF\�KDV�EHFRPH�WKH�SULPDU\�GULYHU�RI�FKDQJH�LQ�
WKH�KRPH�EXLOGLQJ�LQGXVWU\��7KH�KRPH�SHUIRUPDQFH�LQGXVWU\�KDV�EHFRPH�WKH�YHKLFOH�IRU�FKDQJH��

:K\�WKH�VXGGHQ�LQWHUHVW�LQ�HQHUJ\�HIILFLHQF\�DPRQJ�KRPH�EXLOGHUV�DQG�KRPH�EX\HUV��DQG�ZK\�
QRZ"��1R�VLQJOH�IDFWRU�FRXOG�H[SODLQ�WKLV�DPD]LQJ�PHWDPRUSKRVLV��,W�WRRN�ZKDW�DPRXQWV�WR�D�
µSHUIHFW�VWRUP¶�ERUQ�RXW�RI�WKH�FRQIOXHQFH�RI�PDQ\�IDFWRUV��

0RUH�VWULQJHQW�EXLOGLQJ�FRGHV�DQG�DSSOLDQFH�HIILFLHQF\�VWDQGDUGV�
7KH�µJUHHQ¶�EXLOGLQJ�PRYHPHQW��VSDZQHG�E\�ZLGHVSUHDG�FRQFHUQ�RYHU�WKH�HQYLURQPHQW�
$�VKLIW�LQ�KRPHEX\HU�SULRULWLHV��KRW�WXEV�QR�ORQJHU�RXW�UDQN�HQHUJ\�HIILFLHQF\��
7KH�PDWXUDWLRQ�RI�WKH�KRPH�SHUIRUPDQFH�LQGXVWU\�DQG�EXLOGLQJ�VFLHQFH�LQ�JHQHUDO�
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%URDG�DFFHSWDQFH�RI�+(56��DV�DQ�REMHFWLYH�\DUGVWLFN�IRU�HYDOXDWLQJ�KRPH�HQHUJ\�HIILFLHQF\�
7KH�ZLGHVSUHDG�VXFFHVV�RI�(QHUJ\�6WDU�DQG�RWKHU�LQGHSHQGHQW�YHULILFDWLRQ�DQG�FHUWLILFDWLRQ�SURJUDPV�
+LJKHU�HQHUJ\�FRVWV�DQG�WKH�H[SHFWDWLRQ�RI�HYHQ�ODUJHU�LQFUHDVHV�DKHDG�

+HUH¶V�WKH�PRVW�FRPSHOOLQJ�HYLGHQFH�WKDW�KRPH�SHUIRUPDQFH�LV�QR�ORQJHU�D�FRWWDJH�LQGXVWU\��7KH�
QXPEHU�RI�(QHUJ\�6WDU�KRPHV�KDV�SDVVHG�WKH�RQH�PLOOLRQ�PDUN�WKURXJK�LWV�QHWZRUN�RI�RYHU�������
SDUWLFLSDWLQJ�EXLOGHUV���,QGHHG��HQWLUH�FRPPXQLWLHV�RI�KLJK�SHUIRUPDQFH�KRPHV�DUH�EHLQJ�EXLOW�LQ�
ODUJH�DQG�VPDOO�PDUNHWV�DFURVV�WKH�FRXQWU\��0RUHRYHU��VHULRXV�LQURDGV�DUH�EHLQJ�PDGH�WRZDUG�
DFKLHYLQJ�µQHW�]HUR�HQHUJ\¶�FRPPXQLWLHV�DW�UHDVRQDEOH�SULFH�SRLQWV��

7UXVW�%XW�9HULI\�
$OWKRXJK�LW�WRRN�DOO�RI�WKH�DERYH�IDFWRUV�WR�JHW�XV�ZKHUH�ZH�DUH�WRGD\��QRQH�LV�PRUH�FULWLFDO�PRYLQJ�
IRUZDUG�WKDQ�YHULILFDWLRQ�DQG�FHUWLILFDWLRQ��:LWKRXW�DQ�LQGHSHQGHQW�VHW�RI�H\HV�RQ�D�SURMHFW��KRPH�
EX\HUV�KDYH�QR�LGHD�ZKDW�OHYHO�RI�SHUIRUPDQFH�WKH\¶UH�JHWWLQJ��

9LUWXDOO\�DOO�EXLOGHUV�DQG�UHDO�HVWDWH�SURIHVVLRQDOV�XQGHUVWDQG�WKDW�µJUHHQ¶�DQG�µHQHUJ\�HIILFLHQW¶�DUH�
GHVLUDEOH�DWWULEXWHV�LQ�WRGD\¶V�PDUNHW��0DQ\�EXLOGHUV�MXPS�RQ�WKH�µJUHHQ¶�EDQGZDJRQ�IRU�FRPSHWL�
WLYH�UHDVRQV��RIWHQ�ZLWKRXW�SURIHVVLRQDO�JXLGDQFH��7KLV�FDQ�DQG�RIWHQ�GRHV�OHDG�WR�XQZLVH�FKRLFHV�
ZKHQ�LW�FRPHV�WR�HQHUJ\�HIILFLHQF\��0RUH�RIWHQ�WKDQ�QRW��EXLOGHUV�UHO\�RQ�UHFRPPHQGDWLRQV�IURP�
VXSSOLHUV��WUDGH�PDJD]LQHV��DQG�ZRUVW�RI�DOO��KHDUVD\�ZKHUH�XQVXEVWDQWLDWHG�FODLPV�DUH�UDPSDQW��
HVSHFLDOO\�LQYROYLQJ�HQHUJ\�HIILFLHQF\�DQG�SRWHQWLDO�HQHUJ\�VDYLQJV��7KH�EDVLFV�RIWHQ�JHW�
RYHUORRNHG�LQ�IDYRU�RI�VH[LHU��EXW�RIWHQ�LQDSSURSULDWH��HIILFLHQF\�XSJUDGHV��

+RPHEX\HUV�DUH�HYHQ�OHVV�TXDOLILHG�WR�VHSDUDWH�WKH�ZKHDW�IURP�WKH�FKDII��$QG�WKRVH�ZKR�PDNH�D�
VHULRXV�HIIRUW�WR�VHOI�HGXFDWH�RIWHQ�PDNH�SRRU�FKRLFHV�EHFDXVH�PXFK�RI�WKH�DYDLODEOH�LQIRUPDWLRQ�LV�
RYHU�JHQHUDOL]HG��PLVJXLGHG�RU�WDNHQ�RXW�RI�FRQWH[W��:KHQ�LW�FRPHV�WR�KRPH�HQHUJ\�HIILFLHQF\��
P\WKV�DERXQG�DQG�FRQYHQWLRQDO�ZLVGRP�RIWHQ�OHWV�XV�GRZQ��

0RVW�IRONV�GRQ¶W�UHDOL]H�WKDW�DFKLHYLQJ�HQHUJ\�HIILFLHQF\�LV�PRUH�DERXW�TXDOLW\�DVVXUDQFH�DQG�FRQ�
VWUXFWLRQ�WHFKQLTXHV�WKDQ�FKRRVLQJ�WKH�ULJKW�FRPSRQHQWV��,QGHHG��PXFK�RI�ZKDW�KHOSV�D�KRPH�
DFKLHYH�WUXH�HQHUJ\�HIILFLHQF\�LV�LQYLVLEOH��KLGGHQ�EHKLQG�WKH�ZDOOV��)RU�WKLV�UHDVRQ��DQ�HIIHFWLYH�
KRPH�SHUIRUPDQFH�SURJUDP�PXVW�LQFOXGH�RQ�VLWH�LQVSHFWLRQV�DV�ZHOO�DV�GLDJQRVWLF�WHVWLQJ��

9HULILFDWLRQ�DQG�FHUWLILFDWLRQ��9	&��UHSUHVHQWV�WKH�ORZHVW�RI�WKH�ORZ�KDQJLQJ�IUXLW��,W�QRW�RQO\�
HQVXUHV�WKH�EDVLFV�KDYH�EHHQ�PHW��EXW�RIIHUV�DQ�REMHFWLYH�\DUGVWLFN�IRU�HYDOXDWLQJ�WKH�FXPXODWLYH�
LPSDFWV�RI�SRWHQWLDO�LPSURYHPHQWV��7U\LQJ�WR�EXLOG�DQ�HIILFLHQW�KRPH�ZLWKRXW�9	&�LV�OLNH�WU\LQJ�WR�
WUHDW�D�VHULRXV�GLVHDVH�ZLWKRXW�D�PHGLFDO�H[DP��(LWKHU�ZD\��WKH�RGGV�DUH�DJDLQVW�D�SRVLWLYH�RXWFRPH��

7KH�(QHUJ\�6WDU�4XDOLILHG�+RPHV�SURJUDP�GHVHUYHV�PXFK�RI�WKH�FUHGLW�IRU�EULQJLQJ�KLJK�
SHUIRUPDQFH�WR�WKH�PDVV�PDUNHW��$VLGH�IURP�D�ZLGHO\�UHFRJQL]HG�DQG�UHVSHFWHG�EUDQG��(QHUJ\�6WDU�
DFFRPSOLVKHG�WKDW�ZKLFK�SUHYLRXVO\�HOXGHG�LQGXVWU\�SLRQHHUV��LW�FUHDWHG�D�XQLIRUP�YHULILFDWLRQ�DQG�
FHUWLILFDWLRQ�SURFHGXUH�WKDW�FRXOG�EH�UHSOLFDWHG�RQ�D�PDVV�VFDOH�DW�D�UHDVRQDEOH�FRVW��

2WKHU�FHUWLILFDWLRQ�SURJUDPV�DUH�DOVR�HQMR\LQJ�VXFFHVV��&DOLIRUQLD��2UHJRQ�DQG�:DVKLQJWRQ�KDYH�
GHYHORSHG�UHJLRQDO�YDULDWLRQV�RI�(QHUJ\�6WDU��0DVFR¶V�(QYLURQPHQWV�)RU�/LYLQJ�SURJUDP�RIIHUV�
ERWK�HQHUJ\�DQG�FRPIRUW�JXDUDQWHHV�WKURXJK�LWV�QHWZRUN�RI�KRPH�EXLOGHUV��7R�GDWH��RYHU���������
()/�KRPHV�KDYH�EHHQ�EXLOW��$�QXPEHU�RI�UHJLRQDO�HQHUJ\�HIILFLHQF\�DQG�JUHHQ�EXLOGLQJ�SURJUDPV�
KDYH�EHHQ�DGRSWHG�E\�FRXQWLHV��PXQLFLSDOLWLHV�DQG�QRQ�JRYHUQPHQWDO�RUJDQL]DWLRQV��

�
�6WDQGDUGL]HG�KRPH�HQHUJ\� UDWLQJV� GDWH� IURP������ZKHQ� WKH�PRUWJDJH� LQGXVWU\�FROODERUDWHG� WR� GHYHORS�D�ZD\� WR� FRQVLGHU� HQHUJ\�
HIILFLHQF\�LQ�WKH�XQGHUZULWLQJ�SURFHVV��,Q�������WKH�+RPH�(QHUJ\�5DWLQJ�6\VWHP��+(56��&RXQFLO�IRUPHG�WR�FUHDWH�JXLGHOLQHV�IRU�KRPH�
HQHUJ\� UDWLQJ�V\VWHPV�QDWLRQZLGH�� ,Q�������5(61(7��5HVLGHQWLDO�(QHUJ\�6HUYLFHV�1HWZRUN�� IRUPHG� WR�GHYHORS�D�PDUNHW� IRU�KRPH�
HQHUJ\� UDWLQJ� V\VWHPV�� 7KDW� VDPH� \HDU�� (QHUJ\� 6WDU� UROOHG� RXW� LWV� QHZ� KRPHV� SURJUDP� DQG� DGRSWHG� +(56� DV� WKH� EDVLV� IRU�
FHUWLILFDWLRQ��5(61(7�FRQWLQXHV�WR�IXUWKHU�GHYHORS�DQG�PDLQWDLQ�WKH�+(56�VWDQGDUG�DQG�LV�UHVSRQVLEOH�IRU�FUHGHQWLDOLQJ�+(56�UDWHUV��
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7KH�(OHSKDQW�LQ�WKH�5RRP�
3URJUHVV�RQ�WKLV�VFDOH�FRXOGQ¶W�KDSSHQ�ZLWKRXW�FROODERUDWLRQ�EHWZHHQ�EXLOGHUV�DQG�KRPH�SHUIRU�
PDQFH�SURIHVVLRQDOV��%\�SDUWLFLSDWLQJ�LQ�D�YHULILFDWLRQ�DQG�FHUWLILFDWLRQ�SURJUDP��WKH�EXLOGHU�JDLQV�D
NQRZOHGJHDEOH�SDUWQHU�±�DQ�H[SHUW�ZKR�FDQ�DVVLVW�ZLWK�GHVLJQ�DQG�FRQVWUXFWLRQ�GHWDLOV��DQG�ZRUN�RQ�
WKH�IURQW�OLQHV�WR�KHOS�UHWUDLQ�NH\�WUDGHV�±�HVSHFLDOO\�IUDPHUV��LQVXODWRUV�DQG�+9$&�FRQWUDFWRUV��

+RZHYHU��IRU�DOO�WKH�WUDLQLQJ�DQG�H[SHULHQFH�LQ�HQYHORSH�GHVLJQ��DGYDQFHG�IUDPLQJ�DQG�ZKROH�KRXVH�
GLDJQRVWLFV��WKH�KRPH�SHUIRUPDQFH�LQGXVWU\�LV�ODUJHO\�XQSUHSDUHG�WR�SURYLGH�+9$&�JXLGDQFH��7KLV�
LV�LQFUHGLEO\�LURQLF�FRQVLGHULQJ�WKDW�+9$&�LV�E\�IDU�WKH�ODUJHVW�HQHUJ\�XVHU�LQ�WKH�KRPH��:KHQ�LW�
FRPHV�WR�KLJK�SHUIRUPDQFH�KRPHV��+9$&�LV�WKH�µHOHSKDQW�LQ�WKH�URRP�¶�

7R�XQGHUVWDQG�KRZ�WKLV�KDSSHQHG��RQH�QHHG�RQO\�FRQVLGHU�WKH�RULJLQV�RI�WKH�HQHUJ\�FRQVHUYDWLRQ�
PRYHPHQW��0DQ\�LQGXVWU\�SLRQHHUV�FDPH�RXW�RI�WKH�XWLOLW\�DQG�JRYHUQPHQW�IXQGHG�ZHDWKHUL]DWLRQ�
SURJUDPV�RI�WKH�ODWH�����¶V�DQG�HDUO\�����¶V��2WKHUV�FXW�WKHLU�WHHWK�RQ�VRODU�ZDWHU�KHDWHUV��
HQHUJL]HG�E\�WKH������IHGHUDO�WD[�FUHGLW��$QG�WKHQ�WKHUH�ZHUH�WKH�JHQHUDOLVWV��GHHSO\�URRWHG�LQ�VHOI�
VXIILFLHQF\�DQG�HFRORJ\��)RU�WKH�PRVW�SDUW��+9$&�H[SHUWLVH�ZDV�QRZKHUH�WR�EH�IRXQG��

(DUO\�FRQVHUYDWLRQ�HIIRUWV�WDUJHWHG�ZLQGRZV�DQG�LQVXODWLRQ��5LJKWO\�VR��$W�WKH�WLPH��PDQ\�KRPHV�
VWLOO�KDG�OHDN\�VLQJOH�SDQH�ZLQGRZV�DQG�OLWWOH�RU�QR�LQVXODWLRQ��$OWKRXJK�KHDWLQJ�DQG�FRROLQJ�HQHUJ\�
XVH�EHQHILWHG�IURP�VKHOO�LPSURYHPHQWV��OLWWOH�DWWHQWLRQ�ZDV�JLYHQ�WR�WKH�+9$&�V\VWHP�LWVHOI���

7KDW�FKDQJHG�LQ������ZLWK�WKH�LQWURGXFWLRQ�RI�IHGHUDO�HIILFLHQF\�VWDQGDUGV�IRU�IXUQDFHV��ERLOHUV��DQG�
DLU�FRQGLWLRQHUV��7KLV�HPSKDVLV�RQ�VRXUFH�HTXLSPHQW��µER[¶��HIILFLHQF\�LJQRUHV�WKH�HYHQ�ODUJHU�
LPSDFW�RI�SRRU�GHVLJQ�DQG�LQVWDOODWLRQ�SUDFWLFH��,QGHHG��DV�WKH�EXLOGLQJ�HQYHORSH�DQG�VRXUFH�
HTXLSPHQW�KDYH�EHFRPH�PRUH�HIILFLHQW��+9$&�GHVLJQ�DQG�LQVWDOODWLRQ�TXDOLW\�UHPDLQV�PLUHG�LQ�
PHGLRFULW\��QRZ�EHFRPLQJ�WKH�$FKLOOHV�+HHO�RI�KRPH�SHUIRUPDQFH��

)LHOG�VWXGLHV�KDYH�FRQVLVWHQWO\�VKRZQ�WKDW�GHVLJQ�DQG�LQVWDOODWLRQ�LVVXHV�KDYH�D�IDU�JUHDWHU�LPSDFW�RQ
RYHUDOO�V\VWHP�HIILFLHQF\�WKDQ�VRXUFH�HTXLSPHQW�UDWLQJV���6((5��$)8(�DQG�+63)�DUH�WKHRUHWLFDO�
UDWLQJV�EDVHG�RQ�VWDQGDUG�RSHUDWLQJ�FRQGLWLRQV��7KH�HIILFLHQFLHV�VLJQLILHG�E\�WKHVH�UDWLQJV�FDQ�RQO\�
EH�DSSURDFKHG�ZKHQ�HTXLSPHQW�LV�VL]HG�FRUUHFWO\�DQG�GHOLYHU\�V\VWHP�ORVVHV�DUH�LJQRUHG��

,Q�WKH�UHDO�ZRUOG��SRRU�+9$&�GHVLJQ�DQG�LQVWDOODWLRQ�SUDFWLFH�DFFRXQWV�IRU�PRUH�HQHUJ\�ZDVWH�LQ�
QHZ�KRPHV�WKDQ�DQ\�RWKHU�VLQJOH�IDFWRU��8QIRUWXQDWHO\��LQ�WKH�UHDO�ZRUOG�LW¶V�HDVLHU�WR�VHOO�KLJK�
HIILFLHQF\�ER[HV�WKDQ�KLJK�HIILFLHQF\�V\VWHPV��D�GLVWLQFWLRQ�LQYDULDEO\�ORVW�LQ�D�FRPSHWLWLYH�
PDUNHWSODFH��$V�D�UHVXOW��+9$&�UHPDLQV�WKH�ZHDNHVW�OLQN�LQ�PRVW�KLJK�SHUIRUPDQFH�KRPHV��

7KH�+9$&�WUDGH�KDV�VWUXJJOHG�ZLWK�WKLV�LVVXH�IRU�\HDUV��0DUNHW�SUHVVXUHV�WHQG�WR�GULYH�GRZQ�
WHFKQLFLDQ�VNLOO�OHYHOV�WR�WKH�ORZHVW�FRPPRQ�GHQRPLQDWRU��DQG�SHQDOL]H�FRQWUDFWRUV�ZKR�DVSLUH�WR�GR�
WKLQJV�ULJKW��7KHUH¶V�OLWWOH�LQFHQWLYH�WR�GR�EHWWHU�ZKHQ�WKH�PDUNHW�GRHVQ¶W�SODFH�YDOXH�RQ�FDUHIXO�
GHVLJQ�DQG�TXDOLW\�ZRUNPDQVKLS��$QG�EXLOGLQJ�LQVSHFWRUV�KDYH�WKHLU�KDQGV�IXOO�KROGLQJ�XS�WKH�UHDU��

7KH�VROXWLRQ�PXVW�EHJLQ�ZLWK�DQ�HGXFDWHG�EXLOGHU��7KURXJK�WKLV�VWUDWHJ\��KRPH�SHUIRUPDQFH�
SURIHVVLRQDOV�DUH�EHJLQQLQJ�WR�WUDQVIRUP�RWKHU�NH\�WUDGHV�VXFK�DV�IUDPLQJ�DQG�LQVXODWLRQ��%XW�ZLWK�
YLUWXDOO\�QR�WUDLQLQJ�LQ�GXFW�GHVLJQ�RU�HTXLSPHQW�VL]LQJ�DQG�VHOHFWLRQ��PRVW�KRPH�SHUIRUPDQFH�
SUDFWLWLRQHUV�DUH�LOO�SUHSDUHG�WR�WDNH�RQ�+9$&��WKH�PRVW�WHFKQLFDOO\�GHPDQGLQJ�RI�DOO�WUDGHV��

7RGD\��WKH�KRPH�SHUIRUPDQFH�LQGXVWU\�LV�EHJLQQLQJ�WR�SD\�PRUH�DWWHQWLRQ�WR�WKH�+9$&�V\VWHP��
(QHUJ\�6WDU�WRRN�D�VWHS�IRUZDUG�E\�UHTXLULQJ�GXFW�WHVWV��%XW�ZLWK�OHDNDJH�OLPLWV�EDVHG�RQ�IORRU�DUHD�
�DV�RSSRVHG�WR�QRPLQDO�IDQ�IORZ���WKH�WHVW�EHFRPHV�PHDQLQJOHVV�ZKHQ�DSSOLHG�WR�KLJK�SHUIRUPDQFH�
KRPHV�ZLWK�YHU\�VPDOO�+9$&�V\VWHPV��VHH�IRRWQRWH����ODWHU���0RUHRYHU��VHDOLQJ�OHDN\�GXFWV�FDQ�
DQG�GRHV�OHDG�WR�VHULRXV�UHIULJHUDWLRQ�SUREOHPV�LI�WKH�GXFWV�DUH�XQGHUVL]HG�WR�EHJLQ�ZLWK��9HU\�OLWWOH
LQ�EXLOGLQJ�VFLHQFH�RSHUDWHV�LQ�LVRODWLRQ��7KH�V\VWHPV�DSSURDFK�LV�DOZD\V�WKH�EHVW�DSSURDFK��

�
��,Q�&DOLIRUQLD��XWLOLW\�VWDNHKROGHUV�UHFHQWO\�LGHQWLILHG�WKH�ODFN�RI�DGHTXDWHO\�WUDLQHG�HQHUJ\�SURIHVVLRQDOV�DQG�+9$&�FRQWUDFWRUV�DV�D�
VHULRXV�LPSHGLPHQW�WR�DFKLHYLQJ�WKH�VWDWH¶V�HQHUJ\�HIILFLHQF\�JRDOV��&DOLIRUQLDQ�(QHUJ\�&RPPLVVLRQ�'HFLVLRQ������������6HFWLRQ�������
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%LJJHU�,V�'HILQLWHO\�1RW�%HWWHU��
$V�KRPHV�KDYH�EHFRPH�PRUH�HIILFLHQW��RYHUVL]HG�+9$&�HTXLSPHQW�KDV�HPHUJHG�DV�RQH�RI�WKH�PRUH�
VHULRXV�SUREOHPV�LQ�EXLOGLQJ�VFLHQFH��$OWKRXJK�WKHUH¶V�JHQHUDO�DZDUHQHVV�RI�WKLV�LVVXH�DPRQJ�
LQGXVWU\�SUDFWLWLRQHUV��IHZ�XQGHUVWDQG�WKH�IXOO�H[WHQW�RI�WKH�SUREOHP�RU�LWV�FRQVHTXHQFHV��

(FRQRPLFV���0RVW�SHRSOH�XQGHUVWDQG�WKDW�RYHUVL]HG�HTXLSPHQW�KDV�D�KLJKHU�ILUVW�FRVW��+RZHYHU��
RYHUVL]HG�HTXLSPHQW�DOVR�FRVWV�PRUH�WR�RSHUDWH�GXH�WR�LQFUHDVHG�F\FOLQJ�ORVVHV��6KRUW�UXQ�WLPHV�DUH�
OLNH�VWRS�DQG�JR�GULYLQJ��V\VWHP�HIILFLHQF\�GURSV�RII�DV�F\FOHV�EHFRPH�VKRUWHU��$OVR�OLNH�
DXWRPRELOHV��H[FHVV�F\FOLQJ�LV�KDUG�RQ�HTXLSPHQW��HVSHFLDOO\�WKH�FRPSUHVVRU��2Q�DYHUDJH��RYHUVL]HG�
FRPSUHVVRUV�KDYH�VKRUWHU�OLIH�VSDQV�WKDQ�XQGHUVL]HG�RU�FRUUHFWO\�VL]HG�FRPSUHVVRUV��

7KH�KLJK�HIILFLHQF\�WUDS���7KH�KLJKHVW�HIILFLHQF\�UDWLQJV�JR�WR�PXOWL�VWDJH�HTXLSPHQW��0XOWL�VWDJH�
DLU�FRQGLWLRQHUV�DQG�IXUQDFHV�DUH�GHVLJQHG�WR�RSHUDWH�DW�UHGXFHG�RXWSXW��ILUVW�VWDJH��PRVW�RI�WKH�WLPH��
7KLV�DOORZV�ORQJHU�UXQ�WLPHV��+RZHYHU��WKH�RYHUVL]LQJ�SHQDOW\�LV�JUHDWHU�IRU�PXOWL�VWDJH�VLQFH�LWV�
KLJK�HIILFLHQF\�UDWLQJ�LV�GHULYHG�IURP�WKH�SUHVXPSWLRQ�RI�UHGXFHG�F\FOH�ORVVHV��:KHQ�D�PXOWL�VWDJH�
V\VWHP�LV�RYHUVL]HG��WKH�HIILFLHQF\�JDLQ�GLPLQLVKHV�RU�GLVDSSHDUV�HQWLUHO\���

0DQ\�+9$&�FRQWUDFWRUV�LQWHQWLRQDOO\�VL]H�PXOWL�VWDJH�HTXLSPHQW�EDVHG�RQ�WKH�ILUVW�VWDJH�FDSDFLW\�
DQG�FRQVLGHU�WKH�KLJK�VWDJH�DV�UHVHUYH�FDSDFLW\�IRU�H[WUHPH�ZHDWKHU�FRQGLWLRQV�RU�D�ELJ�SDUW\��%\�
WDNLQJ�WKLV�DSSURDFK��FRQWUDFWRUV�XQNQRZLQJO\�FKHDW�KRPHRZQHUV�RXW�RI�WKH�HIILFLHQF\�WKH\�SDLG�
IRU��(YHQ�ZKHQ�VL]HG�SURSHUO\��SD\EDFN�IRU�PXOWL�VWDJH�XVXDOO\�H[FHHGV�WKH�OLIH�RI�WKH�HTXLSPHQW��

&RPIRUW���2YHUVL]HG�HTXLSPHQW�OHDGV�WR�ZLGHU�WHPSHUDWXUH�VZLQJV��HVSHFLDOO\�LQ�SHULPHWHU�DUHDV�
DQG�UHPRWH�]RQHV��&RQVLGHU�ZKDW�KDSSHQV�LI�RQ�WKH�FROGHVW�GD\��D�IXUQDFH�RQO\�RSHUDWHV����PLQXWHV�
DQ�KRXU��$V�VRRQ�DV�WKH�IXUQDFH�F\FOHV�RII��WKH�KRXVH�EHJLQV�WR�FRRO�IURP�WKH�RXWVLGH�LQ��7KH�
WKHUPRVWDW�LV�SXUSRVHO\�ORFDWHG�DZD\�IURP�H[WHULRU�ZDOOV�DQG�ZLQGRZV��RIWHQ�LQ�D�KDOOZD\��:KLOH�
WKH�IXUQDFH�LV�RII��DLU�GRHVQ
W�FLUFXODWH��%\�WKH�WLPH�WKH�WKHUPRVWDW�VHQVHV�WKH�ORZHU�WHPSHUDWXUH��
SHULPHWHU�DUHDV�PD\�KDYH�GURSSHG�E\�VHYHUDO�GHJUHHV��'XULQJ�PLOG�ZHDWKHU�ZKHQ�ORDGV�DUH�WLQ\��
PLQLPXP�UXQWLPH�ORJLF�DVVXUHV�VLJQLILFDQW�RYHUVKRRW��(LWKHU�VFHQDULR�FDXVHV�GLVFRPIRUW��WKH�JUHDWHU�
WKH�RYHUVL]LQJ��WKH�ODUJHU�WKH�WHPSHUDWXUH�VZLQJV��7KH�VDPH�RFFXUV�LQ�FRROLQJ�PRGH��

,QGRRU�UHODWLYH�KXPLGLW\�SOD\V�DQ�LPSRUWDQW�UROH�LQ�FRPIRUW��,Q�FRROLQJ�PRGH��LQFUHDVHG�PRLVWXUH�
ZLOO�KHLJKWHQ�WKH�ERG\¶V�VHQVDWLRQ�RI�KHDW��RIWHQ�OHDGLQJ�WKH�RFFXSDQW�WR�FRPSHQVDWH�E\�ORZHULQJ�
WKH�WKHUPRVWDW�VHWWLQJ��2YHUVL]LQJ�FRPSURPLVHV�DQ�DLU�FRQGLWLRQHU¶V�DELOLW\�WR�UHPRYH�PRLVWXUH��
�VHH�0RLVWXUH�&RQWURO��EHORZ���UHVXOWLQJ�LQ�GLVFRPIRUW�DQG�LQFUHDVHG�HQHUJ\�FRQVXPSWLRQ��

(UJRQRPLFV���$Q�RYHUVL]HG�V\VWHP�SURGXFHV�PRUH�QRLVH�WKDQ�D�V\VWHP�WKDW�LV�SURSHUO\�VL]HG���1RW�
RQO\�LV�WKH�VRXUFH�HTXLSPHQW�QRLVLHU�EXW�GLIIXVHU�QRLVH�FDQ�EH�DQQR\LQJ�LI�SURSHU�GHVLJQ�SURFHGXUHV�
DUHQ¶W�IROORZHG��:LWK�SURSHU�GHVLJQ��D�FRUUHFWO\�VL]HG�V\VWHP�LQ�D�KLJK�SHUIRUPDQFH�KRPH�FDQ�EH�
YLUWXDOO\�VLOHQW��1RWH��5DGLDQW�KHDW�HOLPLQDWHV�QRLVH�GXULQJ�KHDWLQJ�PRGH�EXW�LW¶V�UDUHO\�FRVW�
HIIHFWLYH�LQ�PRGHUDWH�RU�PLOG�FOLPDWHV��DQG�FDQ�FDXVH�RYHUVKRRW�XQGHU�SDUW�ORDG�FRQGLWLRQV��

,QGRRU�DLU�TXDOLW\���%HFDXVH�DQ�RYHUVL]HG�V\VWHP�KDV�VKRUWHU�UXQ�WLPHV��DLU�ILOWUDWLRQ�LV�UHGXFHG��
'XULQJ�ZLQWHU�PRQWKV��KHDW�SXPSV�SURYLGH�WKH�EHVW�ILOWUDWLRQ�VLQFH�WKH\�UXQ�QHDUO\�FRQWLQXRXVO\�
GXULQJ�FROG�ZHDWKHU��*URVVO\�RYHUVL]HG�DLU�FRQGLWLRQHUV�FDQ�DOVR�OHDG�WR�GXVW�PLWHV��PLOGHZ��DQG�
HYHQ�PROG�LQ�H[WUHPH�FDVHV��DV�D�UHVXOW�RI�LQDGHTXDWH�PRLVWXUH�UHPRYDO��

0RLVWXUH�FRQWURO���$Q�DLU�FRQGLWLRQHU¶V�DELOLW\�WR�UHPRYH�PRLVWXUH��ODWHQW�FDSDFLW\��LV�D�IXQFWLRQ�RI�
WKH�LQGRRU�FRLO�WHPSHUDWXUH��(DFK�WLPH�WKH�DLU�FRQGLWLRQHU�VWDUWV�XS��LW�WDNHV�DW�OHDVW����WR����PLQXWHV�
IRU�WKH�FRLO�WR�JHW�FROG�HQRXJK�WR�FRQGHQVH�ZDWHU�YDSRU��%HFDXVH�DQ�RYHUVL]HG�V\VWHP�KDV�VKRUWHU�
UXQ�WLPHV��LW�VSHQGV�D�KLJKHU�SHUFHQWDJH�RI�WKH�WLPH�RSHUDWLQJ�LQ�WKLV�LQLWLDO�µGU\�FRLO¶�SKDVH���

3HDN�PRLVWXUH�ORDGV�WHQG�WR�RFFXU�XQGHU�SDUW�ORDG�FRQGLWLRQV��HVSHFLDOO\�GXULQJ�WKH�VSULQJ�DQG�IDOO��
,Q�WKLV�VLWXDWLRQ��DQ�RYHUVL]HG�DLU�FRQGLWLRQHU�PD\�QRW�UXQ�ORQJ�HQRXJK�WR�FRQGHQVH�DQ\�PRLVWXUH��
WKXV�SHUPLWWLQJ�LQGRRU�UHODWLYH�KXPLGLW\�WR�ULVH��$�PDMRU�VHOOLQJ�SRLQW�RI�PXOWLVWDJH�DLU�FRQGLWLRQHUV
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LV�LPSURYHG�PRLVWXUH�FRQWURO�GXULQJ�SDUW�ORDG�FRQGLWLRQV��$W�EHVW��WKLV�LV�DQ�H[SHQVLYH�VROXWLRQ�WR�
WKH�SDUW�ORDG�SUREOHP��EXW�ZKHQ�D�PXOWL�VWDJH�V\VWHP�LV�RYHUVL]HG��LW¶V�QR�VROXWLRQ�DW�DOO��

6WUXFWXUDO�GXUDELOLW\���,Q�PDQ\�DUHDV�RI�WKH�FRXQWU\��DLU�FRQGLWLRQLQJ�LV�QHFHVVDU\�WR�PDQDJH�
PRLVWXUH�ORDGV��3HUKDSV�WKH�PRVW�LQVLGLRXV�FRQVHTXHQFH�RI�RYHUVL]LQJ�LV�LWV�LPSDFW�RQ�PRLVWXUH�
UHPRYDO��$Q�RYHUVL]HG�DLU�FRQGLWLRQHU�UHPRYHV�OHVV�PRLVWXUH�WKDQ�DQ�DLU�FRQGLWLRQHU�WKDW¶V�SURSHUO\�
VL]HG��'HSHQGLQJ�RQ�WKH�FOLPDWH�DQG�WKH�GHJUHH�RI�RYHUVL]LQJ��WKH�FRQVHTXHQFHV�RI�H[FHVV�PRLVWXUH�
UDQJH�IURP�GLVFRPIRUW�WR�VHULRXV�KHDOWK�LVVXHV��DQG�IURP�PLQRU�GDPDJH�WR�VWUXFWXUDO�IDLOXUH��

+LJK�UHODWLYH�KXPLGLW\�SURYLGHV�DQ�LGHDO�HQYLURQPHQW�IRU�GHVWUXFWLYH�IXQJL�WR�WKULYH��$VLGH�IURP�WKH�
REYLRXV�KHDOWK�FRQFHUQV��PLOGHZ�OHIW�XQFKHFNHG�ZLOO�HYHQWXDOO\�GDPDJH�WKH�KRVW�PDWHULDO��3DLQW��
GU\ZDOO�SDSHU�DQG�ZRRG�SURGXFWV�DUH�DOO�DW�ULVN��$WPRVSKHULF�PRLVWXUH�DOVR�DIIHFWV�WKH�GLPHQVLRQDO�
LQWHJULW\�RI�ZRRG��6ROLG�ZRRG�SURGXFWV�VXFK�IORRULQJ�DQG�ZDLQVFRWLQJ�H[SDQG�DV�WKHLU�PRLVWXUH�
FRQWHQW�ULVHV��7KLV�FDQ�OHDG�WR�FXSSLQJ�RU�ERZLQJ�LI�WKH�UHODWLYH�KXPLGLW\�JHWV�WRR�KLJK��

$QG�QRZ�WKH�EDG�QHZV���2YHUVL]LQJ��HQGHPLF�LQ�FRGH�EXLOW�KRPHV��LV�SRWHQWLDOO\�DQ�HSLGHPLF�LQ�
KLJK�SHUIRUPDQFH�KRPHV��(YHQ�WKRXJK�PRVW�+9$&�FRQWUDFWRUV�KDYH�EHHQ�WDXJKW�WKH�YLUWXHV�RI�
ULJKW�VL]LQJ��WKH\�FDQ¶W�VHHP�WR�EUHDN�IUHH�RI�WKHLU�µELJJHU�LV�EHWWHU¶�ELDV��$V�D�UHVXOW��KLJK�SHU�
IRUPDQFH�KRPHV�RIWHQ�HQG�XS�ZLWK�JURVVO\�RYHUVL]HG�HTXLSPHQW��7KLV�QRW�RQO\�XQGHUFXWV�SRWHQWLDO�
HQHUJ\�VDYLQJV��EXW�PDNHV�WKHVH�KRPHV�HVSHFLDOO\�YXOQHUDEOH�WR�FRPIRUW�DQG�PRLVWXUH�SUREOHPV��

:K\�2YHUVL]LQJ�3HUVLVWV�
,Q�RUGHU�WR�DGGUHVV�WKH�RYHUVL]LQJ�SUREOHP��LW¶V�LPSRUWDQW�WR�XQGHUVWDQG�ZK\�WKH�SUDFWLFH�FRQWLQXHV��
GHVSLWH�WKH�RYHUZKHOPLQJ�UDWLRQDOH�DJDLQVW�GRLQJ�VR��

)HDU�RI�XQGHUVL]LQJ��+RZ�PDQ\�KRPHRZQHUV�HYHU�FRPSODLQ�WKDW�WKHLU�+9$&�V\VWHP�LV�WRR�ODUJH"�
2Q�WKH�RWKHU�KDQG��WKH\¶UH�TXLFN�WR�FRPSODLQ�LI�WKH\�EHOLHYH�WKHLU�V\VWHP�LV�WRR�VPDOO��

7KDW¶V�KRZ�,¶YH�DOZD\V�GRQH�LW��0DQ\�+9$&�FRQWUDFWRUV�VWLOO�VL]H�E\�µUXOHV�RI�WKXPE¶�GHYHORSHG�
GHFDGHV�DJR�ZKHQ�KRPHV�ZHUH�IDU�OHVV�HIILFLHQW��DQG�IRUJLYLQJ���$QG�PDQ\�ZKR�XVH�VRIWZDUH�EDVHG�
ORDG�FDOFXODWLRQ�WRROV�GRQ¶W�FRPSOHWHO\�WUXVW�WKH�UHVXOWV��URXQGLQJ�XS�DW�HYHU\�FKDQFH�WR�SURWHFW�
DJDLQVW�XQGHUVL]LQJ�

&DQ¶W�DIIRUG�WR�GR�LW�ULJKW��(TXLSPHQW�LV�W\SLFDOO\�VL]HG�GXULQJ�WKH�HVWLPDWLQJ�SURFHVV��EHIRUH�WKH�
MRE�LV�VHFXUHG��$W�WKLV�SRLQW��LW¶V�KDUG�WR�MXVWLI\�WKH�WLPH�UHTXLUHG�WR�DFFXUDWHO\�PRGHO�WKH�KRPH��
5DWKHU�WKDQ�WUDFNLQJ�GRZQ�GHWDLOHG�ZLQGRZ��RULHQWDWLRQ�DQG�RWKHU�FRQVWUXFWLRQ�GHWDLOV��PRVW�+9$&�
HVWLPDWRUV�XVH�ZRUVW�FDVH�DVVXPSWLRQV��UHVXOWLQJ�LQ�ODUJHU�HTXLSPHQW�WKDQ�QHFHVVDU\��2QFH�D�MRE�LV�
VHFXUHG��LW¶V�UDUH�WKDW�WKH�FRQWUDFWRU�ZLOO�JR�EDFN�WR�ILQH�WXQH�WKH�ORDG�DQDO\VLV��

6XEVWLWXWLQJ�VL]H�IRU�TXDOLW\��&RPIRUW�FRPSODLQWV�DFFRXQW�IRU�PRUH�FDOOEDFNV�WKDQ�DQ\�RWKHU�LVVXH�
LQ�QHZ�FRQVWUXFWLRQ��&RQWUDU\�WR�SRSXODU�EHOLHI��XQGHUVL]HG�HTXLSPHQW�LV�UDUHO\�WKH�SUREOHP��7KH�
PDMRU�FXOSULW�LV�XVXDOO\�SRRUO\�GHVLJQHG�DQG�FRQVWUXFWHG�GXFWV��:KHWKHU�FRQVFLRXVO\�RU�QRW��+9$&�
FRQWUDFWRUV�WHQG�WR�FRPSHQVDWH�IRU�VXEVWDQGDUG�ZRUNPDQVKLS�E\�XSVL]LQJ�WKH�VRXUFH�HTXLSPHQW��

7KH�EXLOGHU�GLOHPPD��)HZ�EXLOGHUV�XQGHUVWDQG�WKH�LPSRUWDQFH�RI�SURSHU�VL]LQJ��$QG�WKRVH�ZKR�
DUH�DZDUH�WKDW�RYHUVL]LQJ�LV�D�SUREOHP�DUH�KHVLWDQW�WR�SXVK�WRR�KDUG��7KH�ODVW�WKLQJ�D�EXLOGHU�ZDQWV�LV�
DQ�+9$&�FRQWUDFWRU�ZKR�DEGLFDWHV�DOO�UHVSRQVLELOLW\�IRU�FXVWRPHU�VDWLVIDFWLRQ��

4XDOLW\�LVQ¶W�IUHH��&RQVLGHU�WKH�+9$&�FRQWUDFWRU�ZKR�KLUHV�WRS�QRWFK�ODERU�DQG�IROORZV�EHVW�
SUDFWLFHV��,Q�DOO�OLNHOLKRRG��KLV�ELGV�ZLOO�EH�KLJKHU�DQG�KLV�V\VWHPV�VPDOOHU�WKDQ�WKH�FRPSHWLWLRQ��
'HVSLWH�DOO�HIIRUWV�WR�FRQYH\�KLV�YDOXH�SURSRVLWLRQ��WKLV�FRQWUDFWRU�URXWLQHO\�ORVHV�MREV�WR�LQVWDOOHUV�
ZKR�GR�RQO\�ZKDW¶V�UHTXLUHG�WR�PHHW�FRGH��D�ORZ�KXUGOH�LQGHHG��,W¶V�GLIILFXOW�IRU�EXLOGHUV�WR�DFFHSW�
SD\LQJ�PRUH�IRU�OHVV��,Q�WKLV�VFHQDULR��WKH�EXLOGHU�PD\�DVN�WKH�ORZ�ELGGHU�WR�GRZQVL]H�KLV�
HTXLSPHQW��DQG�KLV�ELG��5DWKHU�WKDQ�EDFN�GRZQ�RQ�VL]LQJ��WKH�VWDQGDUG�UHVSRQVH�LV�WR�SXW�GRXEWV�LQ�
WKH�EXLOGHU¶V�PLQG�DV�WR�ZKHWKHU�D�VPDOOHU�V\VWHP�FDQ�KDQGOH�WKH�MRE��,Q�WKH�HQG��WKH�EXLOGHU�XVXDOO\�
RSWV�IRU�WKH�ORZ�ELGGHU�DQG�D�ODUJHU�V\VWHP�µMXVW�WR�EH�VDIH¶��VHH�)HDU�RI�XQGHUVL]LQJ��DERYH���
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0DQDJLQJ�H[SHFWDWLRQV��+RPHRZQHUV�H[SHFW�WKHLU�DLU�FRQGLWLRQHUV�WR�NHHS�WKHLU�KRPHV�FRRO�HYHQ�
XQGHU�WKH�PRVW�H[WUHPH�FRQGLWLRQV��$QG�ZK\�VKRXOGQ¶W�WKH\"�0RVW�IRONV�KDYH�QR�FOXH�ZKHQ�LW�
FRPHV�WR�WKH�FRQVHTXHQFHV�DQG�WUDGH�RIIV�DVVRFLDWHG�ZLWK�H[FHVV�FDSDFLW\��:LWK�D�ELW�RI�HGXFDWLRQ��
PRVW�SHRSOH�FDQ�XQGHUVWDQG�WKH�ULJKW�VL]LQJ�UDWLRQDOH�DQG�ZLOO�DGMXVW�WKHLU�H[SHFWDWLRQV�DFFRUGLQJO\��

1R�KHOS�IURP�FRGH�RIILFLDOV��$OWKRXJK�PDQ\�VWDWH�DQG�PXQLFLSDO�EXLOGLQJ�FRGHV�UHTXLUH�ORDG�
FDOFXODWLRQV�WR�EH�SHUIRUPHG��HQIRUFHPHQW�LV�DOPRVW�QRQ�H[LVWHQW��(YHQ�LQ�MXULVGLFWLRQV�WKDW�UHTXLUH�
ORDGV�WR�EH�VXEPLWWHG�GXULQJ�SHUPLWWLQJ��LQVSHFWRUV�DUHQ¶W�LQ�D�SRVLWLRQ�WR�TXHVWLRQ�RU�YHULI\�WKHLU�
DFFXUDF\��7KLV�LV�DOVR�D�SUREOHP�IRU�HQHUJ\�UDWHUV��DV�GLVFXVVHG�LQ�WKH�QH[W�VHFWLRQ��

)LQDQFLDO�GLVLQFHQWLYH��:LWK�QR�DFFRXQWDELOLW\��WKHUH¶V�OLWWOH�LQFHQWLYH�IRU�DQ�+9$&�FRQWUDFWRU�WR�
WDNH�WKH�QHFHVVDU\�WLPH�WR�SHUIRUP�DFFXUDWH�ORDG�FDOFXODWLRQV��,I�DQ\WKLQJ��KH�KDV�WKH�OHDVW�LQFHQWLYH
WR�VKDUSHQ�KLV�SHQFLO�DQG�GR�LW�ULJKW��$IWHU�DOO��ELJJHU�V\VWHPV�PHDQ�ELJJHU�FRQWUDFWV�DQG�ELJJHU�
SURILWV��2Q�VXSHUVL]HG�KRPHV�ZLWK�PXOWLSOH�V\VWHPV��WKH�VWDWXV�TXR�DSSURDFK�FDQ�DGG�WHQV�RI�
WKRXVDQGV�RI�GROODUV�WR�D�FRQWUDFW��1R�RQH�VHHPV�WR�FRPSODLQ��

2XWGDWHG�WUDLQLQJ��$V�ZLWK�RWKHU�EXLOGLQJ�WUDGHV��WKH�+9$&�LQGXVWU\�KDV�EHHQ�VORZ�WR�HPEUDFH�
FKDQJH��)RU�WKH�PRVW�SDUW��WUDLQLQJ�SURJUDPV�UHO\�RQ�FXUULFXOXP�PDWHULDOV�GHYHORSHG�GHFDGHV�DJR��
7UDLQHUV�DV�ZHOO�DV�WKRVH�ZKR�WUDLQ�WKH�WUDLQHUV�WHQG�WR�EH�UHWLUHG�WHFKQLFLDQV�ZKR�DUH�ODUJHO\�
XQIDPLOLDU�ZLWK�WKH�XQLTXH�FKDOOHQJHV�DQG�QXDQFHV�RI�KLJK�SHUIRUPDQFH�KRPHV���

1RWKLQJ�LQ�D�FRQWUDFWRU¶V�WUDLQLQJ�RU�H[SHULHQFH�SUHSDUHV�KLP�IRU�KRPHV�WKDW�VL]H�RXW�WR�������
VTXDUH�IHHW�SHU�FRROLQJ�WRQ��DQG�VRPHWLPHV�PXFK�KLJKHU��$�VHDVRQHG�FRQWUDFWRU�ZDV�GXPEIRXQGHG�
ZKHQ�FRQIURQWHG�ZLWK�WKLV�DXWKRU¶V�������VTXDUH�IRRW�KRPH�ZLWK�D�GHVLJQ�FRROLQJ�ORDG�RI�WZR�WRQV��
+H�UHWRUWHG��³7KDW¶OO�QHYHU�ZRUN«�����&)0�DLQ¶W�HQRXJK�DLU�WR�EORZ�RXW�D�FDQGOH�´�

9HULI\LQJ�3URSHU�6L]LQJ�±�(DVLHU�6DLG�7KDQ�'RQH�
(QHUJ\�6WDU�UHFRJQL]HG�WKH�LPSRUWDQFH�RI�HTXLSPHQW�VL]LQJ��DW�OHDVW�LQ�WKH�FDVH�RI�DLU�FRQGLWLRQHUV��
:KHQ�WKH�SURJUDP�UHTXLUHPHQWV�ZHUH�XSGDWHG�LQ�������(QHUJ\�6WDU�����UDWHUV�IRU�WKH�ILUVW�WLPH�ZHUH�
UHTXLUHG�WR�YHULI\�SURSHU�VL]LQJ��,Q�SDUWLFXODU��UDWHUV�PXVW��

FRQILUP�WKDW�FRROLQJ�HTXLSPHQW�LV�VL]HG�DFFRUGLQJ�WR�WKH�ODWHVW�HGLWLRQ�RI�WKH�$&&$�RU�$6+5$(�
ORDG�FDOFXODWLRQ�DQG�VL]LQJ�SURFHGXUHV�ZLWKLQ�D�VSHFLILHG�WROHUDQFH�
FRQILUP�WKDW�WKH�ORDG�FDOFXODWLRQV�DUH�EDVHG�RQ�D�SUHVFULEHG�VHW�RI�RSHUDWLQJ�FRQGLWLRQV�
�H�J���RXWGRRU�GHVLJQ��LQGRRU�GHVLJQ��DQG�LQILOWUDWLRQ�DVVXPSWLRQV��
FRQILUP�WKDW�LQGRRU�DQG�RXWGRRU�FRLOV�DUH�$5,�PDWFKHG�

2Q�WKH�VXUIDFH��WKLV�SROLF\�LV�D�SRVLWLYH�ILUVW�VWHS��%XW�DV�ZHOO�LQWHQWLRQHG�DV�LW�PD\�EH��WKHUH�KDYH
EHHQ�VHULRXV�LPSHGLPHQWV�WR�LWV�LPSOHPHQWDWLRQ��

)LUVW�DQG�IRUHPRVW��(QHUJ\�6WDU�UDWHUV�DUH�QRW�VSHFLILFDOO\�WUDLQHG�WR�LQWHUSUHW�ORDG�UHSRUWV��HYDOXDWH�
HTXLSPHQW�VL]LQJ�RU�YHULI\�FRLO�PDWFK�XSV��$OWKRXJK�VRPH�UDWLQJ�SURYLGHUV�KDYH�+9$&�H[SHUWLVH�
RQ�VWDII��WKLV�LV�WKH�H[FHSWLRQ��(TXLSPHQW�VHOHFWLRQ�LV�D�QRQ�WULYLDO�VWHS�LQ�WKH�GHVLJQ�SURFHVV��,Q�IDFW��
WKH�SURFHGXUH�IRU�PDWFKLQJ�HTXLSPHQW�WR�ORDG�LV�WKH�VXEMHFW�RI�DQ�HQWLUH�GHVLJQ�PDQXDO��

2QH�\HDU�DIWHU�UDWHUV�ZHUH�ILUVW�UHTXLUHG�WR�YHULI\�FRUUHFW�VL]LQJ��WKLV�DXWKRU�FRQWDFWHG�VHYHUDO�+(56
WUDLQLQJ�SURJUDPV�WR�ILQG�RXW�ZKDW�WKH\�ZHUH�GRLQJ�WR�SUHSDUH�UDWHUV�IRU�WKLV�QHZ�UHTXLUHPHQW��7KH�
DQVZHU��QRW�PXFK��7KH�WHFKQLFDO�GLUHFWRU�IRU�RQH�SURJUDP�DFNQRZOHGJHG�WKDW�ORDG�FDOFXODWLRQ�
WUDLQLQJ�ZDV�OLPLWHG�WR�D�VLQJOH�EXOOHW�RQ�RQH�VOLGH��/LNHZLVH��WKH�5(61(7�1DWLRQDO�5DWHU�7HVW�
FXUUHQWO\�LQFOXGHV�RQO\�RQH�TXHVWLRQ�RQ�KHDWLQJ�DQG�FRROLQJ�GHVLJQ��

�
��7KLV�KRPH�LOOXVWUDWHV�KRZ�(QHUJ\�6WDU¶V����GXFW�OHDNDJH�UHTXLUHPHQW�LV�PHDQLQJOHVV�ZKHQ�DSSOLHG�WR�D�PRGHUDWHO\�KLJK�SHUIRUPDQFH�
KRPH��$�'XFW�%ODVWHU�UHDGLQJ�RI�����&)0�����ZRXOG�SDVV�PXVWHU��HYHQ�WKRXJK�WKH�DLU�KDQGOHU¶V�QRPLQDO�IDQ�IORZ�LV�RQO\�����&)0�

�
��2QH�FDQQRW�VLPSO\�FRPSDUH�WKH�ORDG�ZLWK�QDPHSODWH�RU�$5,�FDSDFLW\�WR�FRQILUP�DQ�DLU�FRQGLWLRQHU�LV�VL]HG�FRUUHFWO\��7KH�SURFHGXUH�IRU�
HTXLSPHQW� VL]LQJ� DQG� VHOHFWLRQ� LV� GRFXPHQWHG� LQ� 0DQXDO� 6�� 5HVLGHQWLDO� (TXLSPHQW� 6HOHFWLRQ�� SXEOLVKHG� E\� WKH� $LU� &RQGLWLRQLQJ�
&RQWUDFWRUV�RI�$PHULFD��$&&$���
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6HFRQG��RYHUVL]LQJ�LV�XQOLNHO\�WR�EH�FDXJKW�SULRU�WR�ILQDO�LQVSHFWLRQ��$W�WKDW�SRLQW��UHSODFLQJ�D�QRQ�
FRPSO\LQJ�DLU�FRQGLWLRQHU�FDQ�EH�H[SHQVLYH��$QG�RIWHQ�LW¶V�QRW�MXVW�WKH�RXWGRRU�XQLW�WKDW�PXVW�EH�
UHSODFHG��,Q�PDQ\�FDVHV��WKH�LQGRRU�FRLO�DQG�HYHQ�WKH�DLU�KDQGOHU�RU�IXUQDFH�PXVW�EH�UHSODFHG�DORQJ�
ZLWK�GLIIXVHUV�DQG�ERRWV��7KLV�SXWV�WKH�EXLOGHU�LQ�D�GLIILFXOW�SRVLWLRQ��0DQ\�(QHUJ\�6WDU�UDWHUV�DUH�
RSWLQJ�QRW�WR�HQIRUFH�WKH�VL]LQJ�UHTXLUHPHQW�UDWKHU�WKDQ�ULVN�KDYLQJ�EXLOGHUV�SXOO�RXW�RI�WKH�SURJUDP�

7KLUG��WKHUH¶V�QR�ZD\�DQ�LQGHSHQGHQW�UHYLHZHU�FDQ�YHULI\�LI�D�ORDG�ZDV�GRQH�FRUUHFWO\�ZLWKRXW�GRLQJ�
LW�RYHU�DJDLQ��(QHUJ\�6WDU�RQO\�UHTXLUHV�UDWHUV�WR�FKHFN�WKH�ORDG�IRU�FRUUHFW�GHVLJQ�FRQGLWLRQV��$W�D�
PLQLPXP��UDWHUV�VKRXOG�YHULI\�FRUUHFW�VRODU�RULHQWDWLRQ�DQG�ZLQGRZ�VSHFLILFDWLRQV��

)RUWK��WKHUH¶V�ORWV�RI�SXVKEDFN�IURP�+9$&�FRQWUDFWRUV�ZKR�DUHQ¶W�NHHQ�WR�KDYLQJ�VRPHRQH�ORRNLQJ�
RYHU�WKHLU�VKRXOGHU��HVSHFLDOO\�LI�WKH\�GRQ¶W�EHOLHYH�WKH�SHUVRQ�LV�TXDOLILHG��0RUHRYHU��PDQ\�WDNH�
LVVXH�ZLWK�WKH�(QHUJ\�6WDU�SUHVFULEHG�RSHUDWLQJ�FRQGLWLRQV��HVSHFLDOO\�WKH�����)�LQGRRU�GHVLJQ�
WHPSHUDWXUH��&RQWUDFWRUV�DUH�TXLFN�WR�SRLQW�RXW�ZKR�JHWV�WKH�FDOO�LI�WKH�KRPHRZQHU�LVQ¶W�KDSS\�ZLWK�
WKH�DLU�FRQGLWLRQHU��DQG�ZKRVH�OLFHQVH�LV�RQ�WKH�OLQH�LI�WKH�V\VWHP�GRHVQ¶W�ZRUN��

$QRWKHU�DUHD�RI�FRQWHQWLRQ�LV�WKH�UHTXLUHPHQW�WKDW�WKH�GHVLJQHU�XVH�WKH�ODWHVW�HGLWLRQ�RI�WKH�ORDG�
FDOFXODWLRQ�SURFHGXUH��ZKLFK�LQ�PRVW�FDVHV�LV�$&&$�0DQXDO�-��0DQ\�+9$&�FRQWUDFWRUV�VWLOO�XVH�
WKH�6HYHQWK�(GLWLRQ��SXEOLVKHG�LQ�������7KLV�SURFHGXUH�LV�ZRHIXOO\�RXWGDWHG�DQG�WRWDOO\�LQDGHTXDWH�
IRU�PRGHOLQJ�KLJK�SHUIRUPDQFH�KRPHV��)RU�H[DPSOH��LW�SUHGDWHV�1)5&�UDWLQJV�VR�WKHUH¶V�QR�ZD\�WR�
DFFRXQW�IRU�ZLQGRZ�X�YDOXHV�DQG�VRODU�KHDW�JDLQ�FRHIILFLHQWV��0RUHRYHU��LW�XVHV�VLPSOLVWLF�PHWKRGV�
WR�HVWLPDWH�GXFW�ORVVHV�DQG�SHDN�ZLQGRZ�ORDGV��DQG�GRHVQ¶W�VXSSRUW�KLJK�HIILFLHQF\�ZDOO�V\VWHPV��
FRRO�URRIV�DQG�RWKHU�DGYDQFHG�FRQVWUXFWLRQ�PHWKRGV��(YHQ�IRU�KRPHV�EXLOW�WKH�ROG�IDVKLRQ�ZD\��WKH�
6HYHQWK�(GLWLRQ�LV�NQRZQ�WR�RYHUHVWLPDWH�FRROLQJ�ORDGV�E\�����RU�PRUH��

0DQXDO�-�(LJKWK�(GLWLRQ��NQRZQ�DV�0-���ZDV�ILUVW�SXEOLVKHG�LQ������DQG�KDV�VLQFH�XQGHUJRQH�WZR�
PDMRU�UHYLVLRQV��,W�UHSUHVHQWV�D�JLDQW�OHDS�IRUZDUG�LQ�UHVLGHQWLDO�ORDG�FDOFXODWLRQ�SURFHGXUHV��+RZ�
HYHU��PDQ\�+9$&�FRQWUDFWRUV�GRQ¶W�WUXVW�0-��EHFDXVH�LW�UHVXOWV�LQ�VPDOOHU�ORDGV��HYHQ�WKRXJK�
UHVHDUFK�KDV�VKRZQ�LW�KDV�DW�OHDVW�D�����EXIIHU���$W�OHDVW�RQH�PDMRU�0DQXDO�-�VRIWZDUH�SURJUDP�VWLOO�
DOORZV�XVHUV�WR�VHOHFW�WKH�6HYHQWK�(GLWLRQ�SURFHGXUH��VRPHWKLQJ�$&&$�VKRXOG�SXW�D�VWRS�WR��

$QG�ILQDOO\��OLDELOLW\�LV�D�UHDO�FRQFHUQ�DQG�VKRXOG�EH�DGGUHVVHG�LQ�DGYDQFH�E\�DOO�SDUWLHV��(DFK�
SDUWLFLSDQW�PXVW�DVVXPH�OLDELOLW\�IRU�KLV�KHU�RZQ�ZRUN��)RU�H[DPSOH��LI�D�UDWLQJ�FRPSDQ\�SHUIRUPV�D�
ORDG�FDOFXODWLRQ��LW�PXVW�DFFHSW�OLDELOLW\�IRU�WKH�ORDG��2Q�WKH�RWKHU�KDQG��DQ�+9$&�FRQWUDFWRU�FDQQRW�
DUELWUDULO\�VKLIW�OLDELOLW\�IRU�FXVWRPHU�VDWLVIDFWLRQ��LI�WKHUH�LV�VXFK�D�WKLQJ��WR�WKH�UDWHU�VLPSO\�
EHFDXVH�KH�GRHVQ¶W�DJUHH�ZLWK�WKH�ORDG��7KHUH�DUH�PDQ\�LVVXHV�EH\RQG�HTXLSPHQW�VL]LQJ�WKDW�LPSDFW�
FRPIRUW��DQG�XOWLPDWHO\�KRPHRZQHU�VDWLVIDFWLRQ��

(QHUJ\�6WDU�GLG�EDFN�GRZQ�RQ�WKH�SUHVFULEHG�RXWGRRU�GHVLJQ�WHPSHUDWXUH��$OWKRXJK�WKH�$6+5$(�
PHWKRG��LV�UHFRJQL]HG�E\�DOO�ORDG�FDOFXODWLRQ�SURFHGXUHV��+9$&�FRQWUDFWRUV�URXWLQHO\�GHVLJQ�WR�
KLJKHU�RXWGRRU�WHPSHUDWXUHV��$�QXPEHU�RI�FRQWUDFWRUV�FRPSODLQHG��DUJXLQJ�(QHUJ\�6WDU�GRHVQ¶W�
KDYH�DXWKRULW\�WR�GLFWDWH�GHVLJQ�FRQGLWLRQV��(QHUJ\�6WDU�DJUHHG�WR�DFFHSW�D�KLJKHU�RXWGRRU�GHVLJQ�
WHPSHUDWXUH�LI�LW�UHSUHVHQWV�SUHYDLOLQJ�ORFDO�SUDFWLFH�DQG�GRHV�QRW�H[FHHG�KLVWRULFDO�FOLPDWH�GDWD��
+RZHYHU��(QHUJ\�6WDU�UHIXVHG�WR�EXGJH�RQ�WKH�SUHVFULEHG�����)�LQGRRU�GHVLJQ�WHPSHUDWXUH��

(QHUJ\�6WDU����FXUUHQWO\�LQ�GHYHORSPHQW��DVSLUHV�WR�UDLVH�WKH�+9$&�EDU�HYHQ�KLJKHU�E\�HPSKDVL]LQJ�
EHVW�SUDFWLFH�LQVWDOODWLRQ��7KLV�LV�DEVROXWHO\�ZKHUH�WKH�KRPH�SHUIRUPDQFH�LQGXVWU\�QHHGV�WR�JR��%XW�
ZLWKRXW�D�VHULRXV�FRPPLWPHQW�WR�WUDLQ��WHVW�DQG�FHUWLI\�UDWHUV�RQ�+9$&�FRPSHWHQF\��WKHVH�QHZ�
UHTXLUHPHQWV�DUH�GHVWLQHG�WR�EHFRPH�DQRWKHU�µXQIXQGHG�PDQGDWH�¶�

�
7KH�$6+5$(�+DQGERRN�RQ�)XQGDPHQWDOV�LQFOXGHV�KLVWRULFDO�FOLPDWH�GDWD�IRU�PRUH�WKDQ�������ORFDWLRQV�ZRUOGZLGH��7KH���


�GHVLJQ�

WHPSHUDWXUH�IRU�D�JLYHQ�ORFDWLRQ�FRUUHVSRQGV�WR�WKH�ILUVW�SHUFHQWLOH�LQ�WHUPV�RI�IUHTXHQF\�RI�RFFXUUHQFH��,Q�RWKHU�ZRUGV��LW�UHSUHVHQWV�
WKH�WHPSHUDWXUH�WKDW�ZDV�H[FHHGHG�E\����RI�WKH�KRXUV�RQ�DYHUDJH�GXULQJ�WKH�SHULRG�RI�UHFRUG�������WR������IRU�WKH�8QLWHG�6WDWHV���

����7KH�(QHUJ\�6WDU�VSHFLILFDWLRQ�HUURQHRXVO\�UHIHUV�WR�WKH�$6+5$(�����GHVLJQ�WHPSHUDWXUH��ZKLFK�LV�IRU�KHDWLQJ�ORDGV�
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0RYLQJ�)RUZDUG�±�3UDFWLFDO�7LSV�IRU�%HWWHU�+9$&�6\VWHPV�
7KH�PRWLYDWHG�KRPH�SHUIRUPDQFH�SURIHVVLRQDO�ZKR�HQGHDYRUV�WR�OHDUQ�HVVHQWLDO�+9$&�VNLOOV�FDQ�
PDNH�D�UHDO�GLIIHUHQFH�LQ�ERWK�FRPIRUW�DQG�HQHUJ\�HIILFLHQF\��$QG�ZKLOH�LW¶V�QRW�QHFHVVDU\�WR�
EHFRPH�D�SURILFLHQW�+9$&�GHVLJQHU�RU�UHIULJHUDWLRQ�WHFKQLFLDQ��WKH�VXFFHVVIXO�SUDFWLWLRQHU�PXVW�
XQGHUVWDQG�WKH�FRQFHSWV�DQG�SLWIDOOV�VR�KH�FDQ�KHOS�EXLOGHUV�JHW�EHWWHU�YDOXH�IRU�WKHLU�+9$&�GROODUV��
)DPLOLDULW\�ZLWK�WKH�SURFHGXUHV�RXWOLQHG�LQ�$&&$�0DQXDOV�-��'��6�DQG�56�ZRXOG�EH�D�JRRG�VWDUW��

7KH�IROORZLQJ�SULPHU�FRYHUV�VRPH�RI�WKH�PRVW�FRPPRQ�SUREOHPV�DQG�PLVFRQFHSWLRQV�IRXQG�LQ�
UHVLGHQWLDO�+9$&��

0RUH�RQ�/RDG�&DOFXODWLRQV�DQG�(TXLSPHQW�6L]LQJ

0\WK���%XLOGHU��$�PHFKDQLFDO�HQJLQHHU�GLG�WKH�ORDGV��WKHUHIRUH�WKH\�PXVW�EH�FRUUHFW��
5HDOLW\��(QJLQHHUV�DUH�VSHFLDOLVWV��0HFKDQLFDO�HQJLQHHUV�ZKR�VSHFLDOL]H�LQ�+9$&�GHVLJQ�DUH�PRVW�
IDPLOLDU�ZLWK�FRPPHUFLDO�RU�LQGXVWULDO�V\VWHPV�DQG�GHVLJQ�JXLGHOLQHV��$OWKRXJK�WKH�WKHRU\�LV�WKH�
VDPH��GHVLJQ�JXLGHOLQHV�DQG�RWKHU�SUDFWLFDO�FRQVLGHUDWLRQV�GRQ¶W�WUDQVODWH�ZHOO�WR�VLQJOH�IDPLO\�
KRPHV��ZKLFK�DUH�GRPLQDWHG�E\�HQYHORSH�ORDGV��0RUHRYHU��GHVLJQLQJ�+9$&�IRU�KLJK�SHUIRUPDQFH�
KRPHV�LV�D�KLJKO\�VSHFLDOL]HG�ILHOG��)HZ�HQJLQHHUV�VSHFLDOL]H�LQ�WKLV�DUHD��

0\WK���%XLOGHU��0\�+9$&�FRQWUDFWRU�XVHV�D�FRPSXWHU�EDVHG�ORDG�FDOFXODWLRQ�WRRO��WKHUHIRUH�WKH�
HTXLSPHQW�ZLOO�EH�VL]HG�FRUUHFWO\��
5HDOLW\��)RU�DOO�WKH�UHDVRQV�FLWHG�SUHYLRXVO\��WKH�FRQWUDFWRU�KDV�OLWWOH�LQFHQWLYH�WR�EH�SUHFLVH��$QG�
EHFDXVH�VRIWZDUH�WRROV�GR�D�JRRG�MRE�DW�KLGLQJ�VRPH�RI�WKH�FRPSOH[LWLHV��WKH�DYHUDJH�XVHU�GRHVQ¶W�
XQGHUVWDQG�WKH�XQGHUO\LQJ�SURFHGXUHV��EOLQGO\�XVLQJ�WKH�WRROV�ZLWKRXW�UHJDUG�WR�FRUUHFWQHVV��
0RUHRYHU��WKH�EXLOGHU�KDV�QR�ZD\�RI�YHULI\LQJ�WKDW�WKH�LQVWDOOHG�HTXLSPHQW�PDWFKHV�WKH�ORDG��
+DYLQJ�DQ�LQGHSHQGHQW�VSHFLDOLVW�SHUIRUP�WKH�ORDG�FDOFXODWLRQV�DYRLGV�WKHVH�SUREOHPV��

0\WK��7KH�6HYHQWK�(GLWLRQ�RI�0DQXDO�-�KDV�ZRUNHG�IRU�\HDUV��7KHUH¶V�QR�UHDVRQ�WR�FKDQJH��
5HDOLW\��6L]LQJ�HTXLSPHQW�DFFRUGLQJ�WR�WKH�6HYHQWK�(GLWLRQ�YLUWXDOO\�JXDUDQWHHV�RYHUVL]LQJ��-XVW�
EHFDXVH�KRPHRZQHUV�GRQ¶W�FRPSODLQ�GRHVQ¶W�PDNH�RYHUVL]LQJ�JRRG�SUDFWLFH��

0\WK��:KHQ�SHUIRUPLQJ�D�ORDG�FDOFXODWLRQ��D�EORFN�ORDG�LV�JRRG�HQRXJK�WR�VL]H�HTXLSPHQW��
5HDOLW\��$�EORFN�ORDG�DQDO\VLV�PD\�\LHOG�D�UHDVRQDEOH�WRWDO�ORDG��EXW�D�FDUHIXO�URRP�E\�URRP�
DQDO\VLV�LV�UHTXLUHG�LQ�RUGHU�WR�GR�SURSHU�GXFW�GHVLJQ��0RUHRYHU��0-��LQFOXGHV�D�QHZ�VRIWZDUH�
SURFHGXUH�WKDW�FDOFXODWHV�WKH�KRXUO\�ZLQGRZ�ORDGV�WR�GHWHUPLQH�LI�WKH�]RQH�KDV�DGHTXDWH�H[SRVXUH�
GLYHUVLW\��$('���7KH�SURFHGXUH�DGGV�DQ�µH[FXUVLRQ¶�ORDG�WR�HDFK�URRP�WKDW�GRHVQ¶W�KDYH�$('��

0\WK��,W¶V�2.�WR�RYHUVL]H�D�IXUQDFH��
5HDOLW\��2YHUVL]HG�IXUQDFHV�UHVXOW�LQ�PRVW�RI�WKH�VDPH�SUREOHPV�DVVRFLDWHG�ZLWK�RYHUVL]HG�DLU�
FRQGLWLRQHUV��,Q�IDFW��RYHUVL]HG�IXUQDFHV�KDYH�EHFRPH�D�VRXUFH�IRU�FRPIRUW�FRPSODLQWV�LQ�KLJK�
SHUIRUPDQFH�KRPHV�GXH�WR�H[FHVVLYH�WHPSHUDWXUH�VZLQJV��$V�LW�WXUQV�RXW��WLJKWHQLQJ�D�KRXVH�KDV�D�
PXFK�ODUJHU�LPSDFW�RQ�WKH�KHDW�ORDG�WKDQ�WKH�FRROLQJ�ORDG��7KLV�H[DFHUEDWHV�ZKDW�ZDV�DOUHDG\�D�
SUREOHP�ZLWK�RYHUVL]HG�IXUQDFHV�LQ�FRQYHQWLRQDO�FRQVWUXFWLRQ�LQ�WKH�VRXWKHUQ�KDOI�RI�WKH�FRXQWU\��
8QIRUWXQDWHO\��PDQXIDFWXUHUV�KDYH�QRW�DGMXVWHG�WKHLU�SURGXFW�OLQHV�DFFRUGLQJO\��,Q�PDQ\�FOLPDWH�
]RQHV��D�KHDW�SXPS�LV�D�EHWWHU�FKRLFH�IRU�D�KLJK�SHUIRUPDQFH�KRPH��2WKHUZLVH��WKH�VPDOOHVW�SRVVLEOH�
FDSDFLW\�IXUQDFH�VKRXOG�EH�VHOHFWHG�DQG�WKH�GXFW�V\VWHP�VL]HG�WR�DFKLHYH�WKH�GHVLJQ�FRROLQJ�DLUIORZ��

0\WK��(TXLSPHQW�VKRXOG�EH�VL]HG�DFFRUGLQJ�WR�$5,�FDSDFLW\��XVLQJ�D�����VHQVLEOH�KHDW�UDWLR��
5HDOLW\��$5,�UDWHG�FDSDFLW\�VKRXOG�QHYHU�EH�XVHG�IRU�VL]LQJ��$5,�UDWLQJV�DUH�EDVHG�RQ�����)�LQGRRU�
WHPSHUDWXUH������)�HQWHULQJ�ZHW�EXOE�DQG�����)�RXWGRRU�WHPSHUDWXUH��(TXLSPHQW�VKRXOG�EH�VL]HG�
EDVHG�RQ�DFWXDO�GHVLJQ�FRQGLWLRQV�IRU�WKH�SURMHFW��UHIHUHQFLQJ�PDQXIDFWXUHU�H[SDQGHG�HQJLQHHULQJ�
GDWD��0RUHRYHU��$5,�UDWLQJV�GRQ¶W�SURYLGH�VHQVLEOH�RU�ODWHQW�FDSDFLW\��8VLQJ�D�JHQHULF�VHQVLEOH�UDWLR�
LVQ¶W�DSSURSULDWH�VLQFH�LW�YDULHV�VLJQLILFDQWO\�IURP�RQH�V\VWHP�WR�DQRWKHU�DQG�GHSHQGV�KHDYLO\�RQ�WKH�
GHVLJQ�FRQGLWLRQV��(TXLSPHQW�VHOHFWLRQ�DQG�VL]LQJ�SURFHGXUHV�DUH�RXWOLQHG�LQ�$&&$�0DQXDO�6��
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'XFW�/RVVHV�DQG�$LUIORZ

0\WK��,QFUHDVLQJ�DWWLF�GXFW�LQVXODWLRQ�WR�5���UHGXFHV�GXFW�ORVVHV�WR�DQ�DFFHSWDEOH�OHYHO��
5HDOLW\��,Q�UHFHQWO\�EXLOW�KRPHV��HTXLSPHQW�DQG�GXFWV�ORFDWHG�LQ�YHQWHG�DWWLFV�DFFRXQW�IRU�PRUH�
HQHUJ\�ZDVWH�WKDQ�DQ\�RWKHU�VLQJOH�IDFWRU��:KHQ�����)�DLU�PRYHV�SDVW������)�DLU��D�OLWWOH�H[WUD�
LQVXODWLRQ�LVQ¶W�JRLQJ�WR�GR�PXFK�WR�UHGXFH�KHDW�WUDQVIHU��7KH�ZRUVW�FDVH�VFHQDULR�LV�DQ�XSIORZ�XQLW�
ZLWK�DQ�µRFWRSXV¶�GXFW�V\VWHP�KXQJ�IURP�WKH�UDIWHUV��:KHQ�D�KRPH�LV�VSHFLILFDOO\�GHVLJQHG�WR�
DFFRPPRGDWH�WKH�+9$&�V\VWHP�LQVLGH�WKH�HQYHORSH��WKH�H[WUD�FRVW�LV�VPDOO�FRPSDUHG�WR�WKH�
EHQHILWV��+9$&�FRQWUDFWRUV�GRQ¶W�SXVK�KDUG�RQ�WKLV�EHFDXVH�LW¶V�HDVLHU�WR�SXW�HYHU\WKLQJ�LQ�WKH�DWWLF�

0\WK��8VLQJ�PDVWLF�DQG�8/�WDSH��D�JRRG�FUHZ�FDQ�LQVWDOO�WLJKW�GXFWV�ZLWKRXW�D�OHDNDJH�WHVW��
5HDOLW\��(YHQ�WKH�EHVW�FUHZV�PDNH�PLVWDNHV��$IWHU�DOO��DLU�OHDNDJH�LV�LQYLVLEOH��(YHU\�+9$&�
FRPSDQ\�VKRXOG�RZQ�D�'XFW�%ODVWHU��RU�HTXLYDOHQW�LQ�RUGHU�WR�SHUIRUP�4$�RQ�WKHLU�RZQ�ZRUN��
:LWKRXW�D�ZD\�WR�GHWHFW�OHDNDJH��QR�+9$&�FRQWUDFWRU�VKRXOG�FODLP�WLJKW�GXFW�V\VWHPV��(YHQ�ZLWK�
(QHUJ\�6WDU¶V�UHODWLYHO\�OD[�UHTXLUHPHQWV��GXFW�OHDNDJH�LV�D�OHDGLQJ�FDXVH�RI�IDLOHG�ILQDO�LQVSHFWLRQV��

0\WK��$LU�EDODQFLQJ�LV�WRR�H[SHQVLYH�DQG�LV�XQQHFHVVDU\�IRU�WKH�UHVLGHQWLDO�PDUNHW��
5HDOLW\��,W¶V�WUXH�WKDW�DLU�EDODQFLQJ�LV�DOPRVW�XQKHDUG�RI�LQ�WKH�UHVLGHQWLDO�PDUNHW��,Q�FRQYHQWLRQDO�
FRQVWUXFWLRQ��HYHQ�WKH�EHVW�GXFW�GHVLJQV�ZRQ¶W�QHFHVVDULO\�GHOLYHU�WKH�FRUUHFW�DLUIORZ�WR�HDFK�URRP�
ZLWKRXW�DGMXVWPHQW��:LWKRXW�DLU�EDODQFLQJ��VLJQLILFDQW�URRP�WR�URRP�WHPSHUDWXUH�GLIIHUHQWLDOV�KDYH�
EHFRPH�D�IDFW�RI�OLIH��,Q�KLJK�SHUIRUPDQFH�KRPHV��KRPHRZQHU�H[SHFWDWLRQV�WHQG�WR�EH�KLJKHU��%XW�
ZLWK�PXFK�OHVV�DLU�WR�ZRUN�ZLWK��LW¶V�LPSRVVLEOH�WR�DFKLHYH�EDODQFH�E\�YDU\LQJ�GXFW�GLDPHWHU�DORQH���

0\WK��$�FOHDQ�ILOWHU�ZLOO�QRW�FUHDWH�D�VLJQLILFDQW�UHVWULFWLRQ�RQ�DLUIORZ��
5HDOLW\��7KLV�PD\�EH�WUXH�IRU�ILEHUJODVV�ILOWHUV��EXW�WKHQ�WKHVH�ILOWHUV�GRQ¶W�GR�PXFK�ILOWHULQJ��7KDW¶V�
ZK\�WKH\¶UH�FDOOHG�ELUG�FDWFKHUV��7KH���LQFK�SOHDWHG�PHGLD�ILOWHU�GRHV�DQ�H[FHOOHQW�MRE�FOHDQLQJ�WKH�
DLU�EXW�LW�FDQ�VWDUYH�WKH�EORZHU�RI�DLU��UHGXFLQJ�V\VWHP�SHUIRUPDQFH�DQG�HIILFLHQF\�DQG�SRVVLEO\�
FDXVH�WKH�FRLO�WR�IUHH]H�XS��:KHQ�VHOHFWLQJ�D�ILOWHU��LJQRUH�WKH�&)0�UDWLQJ�DQG�FKHFN�WKH�SUHVVXUH�
GURS��3'��VSHFLILFDWLRQ��(YHQ�DPRQJ�QDPH�EUDQG�ILOWHUV��WKH�0(59�WR�3'�UDWLR�LV�DOO�RYHU�WKH�PDS��
$OVR��D�PHGLD�ILOWHU�VKRXOG�QHYHU�EH�LQVWDOOHG�DGMDFHQW�WR�WKH�UHWXUQ�RSHQLQJ�RQ�WKH�EORZHU��0DQ\�
QHZHU�IXUQDFHV�DQG�DLU�KDQGOHUV�KDYH�OHVV�SRZHUIXO�EORZHUV��PDNLQJ�LW�QHFHVVDU\�WR�IODUH�RXW�WR�D�
ODUJHU�FURVV�VHFWLRQ��H�J���VLGH�E\�VLGH�ILOWHUV���9HU\�IHZ�+9$&�FRQWUDFWRUV�IROORZ�WKLV�SUDFWLFH��

0\WK��2QH�RU�WZR�UHWXUQV�SHU�IORRU�DUH�XVXDOO\�VXIILFLHQW��GHSHQGLQJ�RQ�WKH�KRPH¶V�VL]H�DQG�OD\RXW��
5HDOLW\��:KHQ�VXSSO\�DLU�GRHVQ¶W�KDYH�D�UHWXUQ�SDWK��DLU�GLVWULEXWLRQ�LV�FRPSURPLVHG��7KH�UHWXUQ�
SDWK�PD\�EH�D�GXFWHG�UHWXUQ�YHQW��WUDQVIHU�JULOO��RU�MXPSHU�GXFW��8QGHUFXW�GRRUV�DUH�LQVXIILFLHQW�
H[FHSW�IRU�WKH�VPDOOHVW�URRPV���5HWXUQ�YHQWV�VKRXOG�QHYHU�EH�LQVWDOOHG�LQ�D�EDWK��ODXQGU\��JDUDJH��
FUDZO�VSDFH��RU�QHDU�D�FRRNLQJ�DUHD����-XPSHU�GXFWV�DUH�D�JRRG�VROXWLRQ�IRU�LVRODWHG�NLWFKHQV��$�
SUHVVXUH�WHVW�VKRXOG�EH�XVHG�WR�LGHQWLI\�SUREOHP�URRPV��'URSV�H[FHHGLQJ���3DVFDOV�DFURVV�D�FORVHG�
GRRU�ZLOO�LPSHGH�VXSSO\�DLU��

0\WK��)OH[�GXFW�LV�D�VXSHULRU�SURGXFW�ZKHQ�LQVWDOOHG�FRUUHFWO\��
5HDOLW\��*RRG�OXFN�ILQGLQJ�FUHZV�WKDW�LQVWDOO�IOH[�GXFW�SURSHUO\��,W�PD\�EH�WKH�PRVW�DEXVHG�SURGXFW�
LQ�WKH�+9$&�LQGXVWU\��)OH[�VKRXOG�EH�OLPLWHG�WR�VKRUW�UXQ�RXWV�IURP�D�WUXQN�RU�DQ�H[WHQGHG�SOHQXP��

0\WK��6\VWHP�DLUIORZ�ZLOO�EH�DGHTXDWH�LI�WKH�GXFWV�DUH�GHVLJQHG�DFFRUGLQJ�WR�0DQXDO�'�SURFHGXUHV��
5HDOLW\��0RUH�RIWHQ�WKDQ�QRW��WKH�DV�EXLOW�GXFW�V\VWHP�LV�YHU\�GLIIHUHQW�IURP�WKH�GHVLJQ��HVSHFLDOO\�
ZKHQ�IOH[�GXFW�LV�LQYROYHG��'XFW�UXQV�HQG�XS�EHLQJ�ORQJHU�DQG�WKH�IULFWLRQ�UDWH��UHVLVWDQFH��KLJKHU�
GXH�WR�VDJ��FRPSUHVVLRQ�DQG�NLQNV��7KLV�UHVWULFWV�DLUIORZ��ZKLFK�VORZV�GRZQ�WKH�EORZHU��,QDGHTXDWH�
DLUIORZ�LV�WKH�SULPDU\�V\PSWRP�RI�SRRU�GXFW�GHVLJQ��,I�DLUIORZ�LV�ORZHU�WKDQ�GHVLJQ��ERWK�WRWDO�DQG�
VHQVLEOH�FDSDFLW\�ZLOO�GURS�DQG�RYHUDOO�HIILFLHQF\�ZLOO�WDNH�D�KLW��2QH�ZD\�WR�FKHFN�IRU�WKLV�SUREOHP�
LV�WR�WDNH�VWDWLF�SUHVVXUH�PHDVXUHPHQWV�DW�WKH�UHWXUQ�DQG�VXSSO\�SOHQXPV��(QHUJ\�UDWHUV�DOUHDG\�KDYH�
WKH�QHFHVVDU\�WRROV�DQG�FDQ�HDVLO\�OHDUQ�KRZ�WR�GR�WKLV�TXLFN�GLDJQRVWLF��
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0\WK��&HQWUDO�DLU�FRQGLWLRQLQJ�V\VWHPV�QHHG�WR�RSHUDWH�DW�QR�OHVV�WKDQ��ILOO�LQ�WKH�QXPEHU��DLU�
FKDQJHV�SHU�KRXU�LQ�RUGHU�WR�SURSHUO\�FRRO�WKH�KRXVH��
5HDOLW\��5XOHV�RI�WKXPE�QHYHU�ZHUH�D�JRRG�ZD\�WR�GHVLJQ�+9$&�V\VWHPV��EXW�WKH�ORZ�GHVLJQ�
DLUIORZ�LQ�D�VXSHU�LQVXODWHG�KRPH�VWRSV�PRVW�FRQWUDFWRUV�FROG��1RWKLQJ�LQ�WKHLU�WUDLQLQJ�RU�
H[SHULHQFH�SUHSDUHV�FRQWUDFWRUV�IRU�V\VWHPV�GHOLYHULQJ�RQO\����RU����&)0�SHU�����VTXDUH�IHHW��OHVV�
WKDQ���FKDQJHV�SHU�KRXU���,Q�SDUWLFXODU��PLQLPXP�YHORFLW\�JXLGHOLQHV�LQ�0DQXDOV�'�DQG�7�PD\�QRW�
EH�DWWDLQDEOH�XVLQJ�FRQYHQWLRQDO�GXFW�FRPSRQHQWV��+RZHYHU��LQ�WKH�ZRUGV�RI�+DQN�5XWNRZVNL��
DXWKRU�RI�$&&$¶V�UHVLGHQWLDO�GHVLJQ�PDQXDOV��ORZ�YHORFLW\�LQ�DQ�DLUZD\�LV�DPRQJ�WKH�OHDVW�
LPSRUWDQW�WKLQJV�D�GHVLJQHU�VKRXOG�ZRUU\�DERXW����6KRUW�WKURZ�SDWWHUQV�GXH�WR�ORZ�WHUPLQDO�YHORFLW\
FDQ�EH�DQ�LVVXH��EXW�FDQ�EH�PLWLJDWHG�E\�XVLQJ�VPDOO�KLJK�TXDOLW\�HQJLQHHUHG�IXOO\�DGMXVWDEOH�
GLIIXVHUV��,Q�WKLV�DXWKRU¶V�H[SHULHQFH��WKURZ�SDWWHUQV�DUH�LUUHOHYDQW�LQ�D�KLJK�SHUIRUPDQFH�KRPH��

0\WK��:DON�LQ�FORVHWV�VKRXOG�DOZD\V�KDYH�D�VXSSO\�YHQW��
5HDOLW\��:KHWKHU�RU�QRW�D�VXSSO\�YHQW�LV�QHHGHG�LQ�D�FORVHW�GHSHQGV�RQ�WKH�ORDG��6RPH�FXVWRPHUV�
GHPDQG�VXSSO\�YHQWV�LQ�DOO�ODUJH�FORVHWV�EHFDXVH�RI�D�EDG�H[SHULHQFH�LQ�D�SUHYLRXV�KRPH��+RZHYHU��
LI�WKH�FORVHW�GRHVQ¶W�KDYH�DQ�H[WHULRU�ZDOO��WKH�ORDG�PD\�EH�WRR�VPDOO�WR�ZDUUDQW�D�VXSSO\�YHQW��
GHSHQGLQJ�RQ�IORRU�DQG�FHLOLQJ�H[SRVXUH��,QVWDOOLQJ�D�VXSSO\�YHQW�LQ�D�URRP�ZLWK�OLWWOH�RU�QR�ORDG�
ZLOO�LQFUHDVH�UHODWLYH�KXPLGLW\�LQ�WKH�FORVHW��QRW�JRRG��DQG�ZLOO�UHGXFH�WKH�DPRXQW�RI�DLU�GHOLYHUHG�
WR�RWKHU�URRPV��7KLV�LV�HVSHFLDOO\�LPSRUWDQW�WR�DYRLG�LQ�D�KLJK�SHUIRUPDQFH�KRPH�ZKHUH�WKHUH¶V�OHVV�
DLUIORZ�WR�ZRUN�ZLWK��,W¶V�D�JRRG�LGHD�WR�LQVWDOO�D�VPDOO�UHWXUQ�YHQW�LQ�D�ORZ�RU�QR�ORDG�FORVHW�WR�
HQVXUH�DLU�FLUFXODWLRQ�DQG�KXPLGLW\�FRQWURO��/RXYHUHG�GRRUV�ZRUN�ZHOO�IRU�VPDOOHU�FORVHWV��

0\WK��$�FRPPHUFLDO�JDV�FRRNWRS�UHTXLUHV�D�KLJK�YHORFLW\�FRPPHUFLDO�UDQJH�KRRG��
5HDOLW\��+LJK�YROXPH�H[KDXVW�LV�QHFHVVDU\�LQ�D�FRPPHUFLDO�NLWFKHQ�GXH�WR�KHDY\��FRQWLQXRXV�XVDJH�
DQG�WR�PHHW�26+$�UHTXLUHPHQWV��+RZHYHU��D�UDQJH�KRRG�WKDW�H[KDXVWV�XS�WR�������&)0�ZLOO�SOD\�
KDYRF�LQ�D�WLJKW�KRPH��$W�D�PLQLPXP��D�QHDUE\�UHOLHI�YHQW�LV�UHTXLUHG��7KLV�QRW�RQO\�ZDVWHV�HQHUJ\�
EXW�FDQ�FUHDWH�FRPIRUW�LVVXHV�LQ�FROG�ZHDWKHU��,Q�D�KRPH�VHWWLQJ��D�VWDQGDUG�UDQJH�KRRG�RSHUDWLQJ�DW�
����WR�����&)0�LV�PRUH�WKDQ�DGHTXDWH�IRU�HYHQ�WKH�ODUJHVW�FRRNWRSV��'RZQGUDIW�H[KDXVW�IDQV�
VKRXOG�EH�DYRLGHG��DV�WKH\�UHTXLUH�D�KLJKHU�IORZ�UDWH�WR�RIIVHW�WKH�LPSDFW�RI�WKHUPDO�FRQYHFWLRQ��

+RPHRZQHU�&RPSODLQWV

0\WK��5HGXFLQJ�DLU�FRQGLWLRQHU�WRQQDJH�ZLOO�RQO\�OHDG�WR�PRUH�KRPHRZQHU�FRPSODLQWV��
5HDOLW\��1XPHURXV�ILHOG�VWXGLHV�KDYH�VKRZQ�WKDW�XQGHUVL]LQJ�LV�UDUHO\�WKH�FDXVH�IRU�FRPIRUW�
FRPSODLQWV��127(��3URSHU�VL]LQJ�ZLOO�QRW�HOLPLQDWH�FRPSODLQWV��7KH�V\VWHP�PXVW�VWLOO�EH�GHVLJQHG�
DQG�LQVWDOOHG�SURSHUO\��

0\WK��6RPH�KRPHRZQHUV�KDYH�XQUHDOLVWLF�H[SHFWDWLRQV�ZKHQ�LW�FRPHV�WR�+9$&�DQG�FRPIRUW��
5HDOLW\��,I�KRPHRZQHUV�KDYH�KLJK�H[SHFWDWLRQV��LW¶V�RQO\�EHFDXVH�+9$&�PDUNHWLQJ�FDPSDLJQV�
HPSKDVL]H�FRPIRUW�ZLWKRXW�TXDOLILFDWLRQ��7KH�IDFW�LV�PRVW�+9$&�V\VWHPV�GR�QRW�SHUIRUP�DQ\ZKHUH�
FORVH�WR�WKHLU�SRWHQWLDO�GXH�WR�SRRU�GHVLJQ�DQG�ZRUNPDQVKLS��3URGXFWLRQ�EXLOGHUV�UHSRUW�WKDW�+9$&�
LVVXHV�JHQHUDWH�PRUH�FDOO�EDFNV�WKDQ�DQ\WKLQJ�HOVH��,URQLFDOO\��KLJK�YROXPH�+9$&�FRQWUDFWRUV�ZKR�
DUH�DEOH�WR�KDQJ�RQWR�WKHLU�SURGXFWLRQ�FRQWUDFWV�PD\�VLPSO\�EH�WKH�PRVW�VNLOOHG�DW�FRQYLQFLQJ�LUDWH�
KRPHRZQHUV�WR�DFFHSW�VHFRQG�UDWH�ZRUN��

+9$&�(TXLSPHQW�(IILFLHQF\�DQG�2SHUDWLQJ�&RVWV

0\WK��$�KLJK�SHUIRUPDQFH�KRPH�E\�GHILQLWLRQ�VKRXOG�KDYH�D�KLJK�HIILFLHQF\�+9$&�V\VWHP��
5HDOLW\��,I�WKH�EXGJHW�LV�XQOLPLWHG��WKHUH�DUH�SOHQW\�RI�SURGXFWV�DYDLODEOH�WKDW�ZLOO�VDYH�HQHUJ\��%XW�
PRVW�SHRSOH�KDYH�D�OLPLWHG�EXGJHW��RU�DW�OHDVW�H[SHFW�D�UHDVRQDEOH�SD\EDFN��7KH�SUREOHP�ZLWK�PRVW�
PDUNHWLQJ�K\SH�LV�WKLV��7KHUH¶V�DOZD\V�WKH�SUHVXPSWLRQ�WKDW�WKH�SURGXFW�EHLQJ�SURPRWHG�LV�WKH�RQO\�

�
$&&$�0DQXDO�'��7KLUG�(GLWLRQ���������$SSHQGL[�����6HFWLRQ�$������
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HQHUJ\�VDYLQJV�PHDVXUH�EHLQJ�DSSOLHG��,Q�UHDOLW\��HDFK�LQFUHPHQWDO�LPSURYHPHQW�PXVW�EH�HYDOXDWHG�
DJDLQVW�D�GLPLQLVKLQJ�HQHUJ\�ELOO���$V�D�FRVW�HIIHFWLYH�VWUDWHJ\��KLJK�HIILFLHQF\��PXOWLVWDJH��+9$&�
HTXLSPHQW�XVXDOO\�LVQ¶W�HYHQ�FORVH��0XOWLVWDJLQJ�RIIHUV�FHUWDLQ�FRPIRUW�EHQHILWV�ZKHQ�SURSHUO\�
DSSOLHG��D�ELJ�LI���EXW�WKRVH�VDPH�EHQHILWV�FDQ�RIWHQ�EH�DFKLHYHG�LQ�RWKHU�ZD\V�IRU�OHVV�PRQH\��

0\WK��*URXQG�VRXUFH�KHDW�SXPSV�ZLOO�HYHQWXDOO\�SD\�IRU�WKHPVHOYHV�LQ�HQHUJ\�VDYLQJV��
5HDOLW\��6HH�SUHYLRXV�0\WK��7KH�HFRQRPLF�YLDELOLW\�RI�D�JHRWKHUPDO�KHDW�SXPS�GHSHQGV�RQ�PDQ\�
IDFWRUV��VRLO�FKDUDFWHULVWLFV��IXHO�FRVWV�DQG�DYDLODELOLW\��KHDWLQJ�DQG�FRROLQJ�GHJUHH�GD\V��ORW�VL]H�
GHVLJQ�ORDGV��DQG�ORFDO�ODERU�FRVWV��HVSHFLDOO\�LI�ZHOOV�PXVW�EH�GULOOHG���,Q�JHQHUDO��JHRWKHUPDO�KHDW
SXPSV�DUH�DOPRVW�QHYHU�FRVW�HIIHFWLYH�LQ�PRGHUDWH�RU�FRROLQJ�GRPLQDWHG�FOLPDWHV��DQG�HVSHFLDOO\�LQ�
KLJK�SHUIRUPDQFH�KRPHV�ZLWK�UHODWLYHO\�VPDOO�KHDWLQJ�ORDGV��7KH�QHZO\�H[SDQGHG�WD[�FUHGLW�IRU�
JURXQG�VRXUFH�KHDW�SXPSV�FRXOG�IOLS�WKLV�WKH�RWKHU�ZD\�LQ�VRPH�FDVHV��7KH�LPSRUWDQW�WKLQJ�WR�NHHS�
LQ�PLQG�ZKHQ�HYDOXDWLQJ�KLJK�6((5�HTXLSPHQW�LQ�KLJK�SHUIRUPDQFH�KRPHV�LV�WKDW�\RX¶UH�VWDUWLQJ�
IURP�DQ�DOUHDG\�ORZ�EDVHOLQH���

0\WK��6LQFH�WKHUH¶V�QR�EORZHU�IDQ��UDGLDQW�KHDW�LV�PRUH�HIILFLHQW�WKDQ�IRUFHG�DLU�KHDW��
5HDOLW\��7KH�RYHUDOO�HIILFLHQF\�RI�D�UDGLDQW�KHDW�V\VWHP�GHSHQGV�RQ�WKH�HIILFLHQF\�RI�WKH�SULPDU\�
KHDW�VRXUFH��IDFWRULQJ�LQ�WKH�DGGLWLRQDO�JURXQG�KHDW�ORVV�LQ�WKH�FDVH�RI�D�UDGLDQW�VODE��:KHQ�
KRPHRZQHUV�DVN�DERXW�HIILFLHQF\��ZKDW�WKH\¶UH�XVXDOO\�FRQFHUQHG�ZLWK�LV�WKH�RSHUDWLQJ�FRVWV��%XW�
LW¶V�DOVR�LPSRUWDQW�WR�FRQVLGHU�LQVWDOODWLRQ�DQG�PDLQWHQDQFH�FRVWV��,Q�D�PRGHUDWH�RU�PLOG�FOLPDWH�
ZLWK�DYHUDJH�HOHFWULF�UDWHV��D�KHDW�SXPS�W\SLFDOO\�FRVWV�OHVV�WR�RSHUDWH�WKDQ�UDGLDQW�RU�JDV�KHDW��,Q�
FROG�FOLPDWHV��UDGLDQW�IORRUV�DUH�FRQVLGHUHG�WR�EH�PRUH�FRPIRUWDEOH�WKDQ�IRUFHG�DLU�KHDW��EXW�KLJK�
PDVV�UDGLDQW�VODEV�FDQ�FDXVH�RYHUVKRRW�GXULQJ�WKH�VSULQJ�DQG�IDOO�ZKHQ�RXWVLGH�WHPSHUDWXUHV�FDQ�
TXLFNO\�VZLQJ�IURP�FROG�WR�ZDUP�DQG�EDFN��7KLV�LV�QRW�MXVW�D�SUREOHP�LQ�PLOGHU�FOLPDWHV��)RU�WKLV�
UHDVRQ��D�KHDW�SXPS�FRPELQHG�ZLWK�UDGLDQW�KHDW�RIIHUV�WKH�EHVW�RI�ERWK�ZRUOGV�LQ�FROG�FOLPDWHV��

0\WK��'XDO�IXHO�KHDW�SXPSV��DOVR�NQRZQ�DV�K\EULG�KHDW��FRVW�OHVV�WR�RSHUDWH�WKDQ�HLWKHU�D�KHDW�
SXPS�RU�IXUQDFH�EHFDXVH�WKH\�DSSO\�WKH�PRVW�HIILFLHQW�KHDW�GHSHQGLQJ�RQ�RXWVLGH�WHPSHUDWXUH��
5HDOLW\��'HEXQNLQJ�WKLV�P\WK�UHTXLUHV�D�EDVLF�XQGHUVWDQGLQJ�RI�WKH�ZD\�KHDW�SXPS�ZRUN��%HFDXVH�
KHDW�SXPSV�H[WUDFW�KHDW�IURP�WKH�RXWVLGH�DLU��FDSDFLW\�GURSV�ZLWK�WHPSHUDWXUH��&RQYHUVHO\��D�KRPH¶V�
KHDW�ORDG�LQFUHDVHV�DV�WKH�RXWVLGH�WHPSHUDWXUH�GURSV��7KH�WHPSHUDWXUH�DW�ZKLFK�KHDWLQJ�FDSDFLW\�
HTXDOV�WKH�ORDG�LV�UHIHUUHG�WR�DV�WKH�EDODQFH�SRLQW��'HSHQGLQJ�RQ�WKH�VL]H�RI�WKH�KHDW�SXPS�UHODWLYH�
WR�WKH�GHVLJQ�ORDG��WKH�EDODQFH�SRLQW�W\SLFDOO\�RFFXUV�EHWZHHQ�����DQG�����)���7KH�QHHG�IRU�
VXSSOHPHQWDO�RU�DX[LOLDU\�KHDW�LQFUHDVHV�JUDGXDOO\�DV�WKH�WHPSHUDWXUH�GURSV�EHORZ�WKLV�SRLQW��
&RQYHQWLRQDO�KHDW�SXPSV�UHO\�RQ�D�VPDOO�HOHFWULF�IXUQDFH�IRU�VXSSOHPHQWDO�KHDW��UHIHUUHG�WR�DV�KHDW�
VWULSV��7KH�WKHUPRVWDW�HQHUJL]HV�WKH�VWULSV�RQ�GHPDQG��6LQFH�WKH�KHDW�VWULSV�RSHUDWH�VLPXOWDQHRXVO\�
ZLWK�WKH�KHDW�SXPS��WKH\�RQO\�UXQ�ORQJ�HQRXJK�WR�PDNH�XS�WKH�GLIIHUHQFH��$W�����)��WKH�KHDW�SXPS�
PD\�VWLOO�EH�SURYLGLQJ�PRVW�RI�WKH�KHDW��0RVW�IRONV�GRQ¶W�UHDOL]H�WKDW�HYHQ�DW����)��D����6((5�KHDW�
SXPS�KDV�D�&23��FRHIILFLHQW�RI�SHUIRUPDQFH��RI�DERXW�������7KH�LVVXH�FDSDFLW\��QRW�HIILFLHQF\��
'XDO�IXHO�KHDW�SXPSV�LQVWHDG�UHO\�RQ�D�JDV�IXUQDFH�IRU�DX[LOLDU\�KHDW��$OWKRXJK�D�JDV�IXUQDFH�FRVWV�
PXFK�OHVV�WR�RSHUDWH�WKDQ�HOHFWULF�VWULS�KHDW��WKLV�VWUDWHJ\�GRHVQ¶W�QHFHVVDULO\�\LHOG�ORZHU�RYHUDOO�
HQHUJ\�FRVWV��HVSHFLDOO\�LQ�D�PRGHUDWH�FOLPDWH��+HUH¶V�ZK\��%HFDXVH�RI�WKH�ZD\�JDV�IXUQDFHV�DUH�
GHVLJQHG��WKH�KHDW�SXPS�DQG�IXUQDFH�FDQQRW�RSHUDWH�DW�WKH�VDPH�WLPH����7KLV�PHDQV�WKH�KHDW�SXPS��
ZKLOH�VWLOO�FDSDEOH�RI�SURGXFLQJ�PRVW�RI�WKH�KHDW��PXVW�EH�VKXW�GRZQ�ZKHQ�WKH�JDV�IXUQDFH�LV�
DFWLYDWHG��7KXV��WKH�VDYLQJV�IURP�XVLQJ�JDV�KHDW�PD\�EH�PRUH�WKDQ�RIIVHW�E\�KDYLQJ�WR�UHO\�VROHO\�RQ�
JDV�EHORZ�WKH�EDODQFH�SRLQW���7KH�OLWWOH�GHWDLO�JHWV�ORVW�LQ�WKH�PDUNHWLQJ�K\SH���2Q�WKH�RWKHU�KDQG��
GXDO�IXHO�KHDW�SXPSV�PD\�EH�D�JRRG�FKRLFH�LQ�FROG�FOLPDWHV�ZKHUH�QDWXUDO�JDV�LV�DYDLODEOH��

�
:LWK�D�JDV�IXUQDFH��WKH�FRLO�PXVW�EH�RQ�WKH�GRZQVWUHDP��VXSSO\��VLGH�RI�WKH�EXUQHU�WR�SUHYHQW�FRQGHQVDWLRQ�GDPDJH�WR�WKH�IXUQDFH�
FRPSRQHQWV�GXULQJ�FRROLQJ�RSHUDWLRQ��,Q�WKLV�FRQILJXUDWLRQ��WKH�KHDW�DGGHG�E\�WKH�IXUQDFH�ZRXOG�LQWHUIHUH�ZLWK�WKH�UHIULJHUDWLRQ�F\FOH�LI�
WKH�IXUQDFH�DQG�KHDW�SXPS�ZHUH�DOORZHG�WR�RSHUDWH�VLPXOWDQHRXVO\��
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7DPLQJ�WKH�(OHSKDQW�±�(GXFDWLRQ�LV�WKH�.H\�
)RU�WKH�YDVW�PDMRULW\�RI�QHZ�KRPHV��WKH�EXLOGHU�LV�XOWLPDWHO\�UHVSRQVLEOH�IRU�PDNLQJ�WKH�GHFLVLRQV�
WKDW�GHWHUPLQH�D�KRPH¶V�HQHUJ\�SHUIRUPDQFH��$V�D�UHVXOW�RI�(QHUJ\�6WDU�DQG�RWKHU�YHULILHG�HQHUJ\�
HIILFLHQF\�SURJUDPV��EXLOGHUV�DUH�LQFUHDVLQJO\�ORRNLQJ�WR�KRPH�SHUIRUPDQFH�SURIHVVLRQDOV�IRU�
JXLGDQFH��:H�PXVW�FRQWLQXH�WR�HGXFDWH�RXUVHOYHV�VR�WKDW�ZH�FDQ�PHHW�WKH�FKDOOHQJH��

+HDWLQJ�DQG�DLU�FRQGLWLRQLQJ�DFFRXQW�IRU�WKH�OLRQ¶V�VKDUH�RI�KRPH�HQHUJ\�XVH��VR�LW�VWDQGV�WR�UHDVRQ�
WKDW�D�PDMRU�SDUW�RI�RXU�HIIRUWV�VKRXOG�EH�GLUHFWHG�WRZDUG�KHOSLQJ�EXLOGHUV�PDNH�EHWWHU�GHFLVLRQV�
ZKHQ�LW�FRPHV�WR�VSHQGLQJ�WKHLU�+9$&�GROODUV��*LYHQ�WKH�KLVWRU\�RI�WKH�KRPH�SHUIRUPDQFH�LQGXVWU\�
DQG�WKH�FRPSOH[LWLHV�RI�WKH�+9$&�WUDGH��WKLV�KDV�SURYHQ�WR�EH�H[FHSWLRQDOO\�GLIILFXOW�WR�DFKLHYH���

)XUWKHU�H[DFHUEDWLQJ�WKH�SUREOHP�LV�WKH�FXUUHQW�VWDWH�RI�WKH�+9$&�LQGXVWU\��HVSHFLDOO\�WKH�QHZ�
FRQVWUXFWLRQ�HQG�RI�WKH�EXVLQHVV��,W¶V�QR�RYHUVWDWHPHQW�WR�VD\�WKDW�WKH�UHVLGHQWLDO�+9$&�LQGXVWU\�LV�
EURNHQ��0RUHRYHU��WKH�LQGXVWU\�KDV�IDLOHG�WR�DGGUHVV�WKH�XQLTXH�GHVLJQ�FKDOOHQJHV�DVVRFLDWHG�ZLWK�
KLJK�SHUIRUPDQFH�KRPHV��OHDYLQJ�WUDGHVPHQ�PRVWO\�WR�WKHLU�RZQ�DFFRUGV��2Q�WKH�RWKHU�KDQG��WKH�
KRPH�SHUIRUPDQFH�LQGXVWU\�RIIHUV�OLWWOH�PRUH�WKDQ�D�GXFW�OHDNDJH�WHVW��OLS�VHUYLFH�IRU�ULJKW�VL]LQJ��
DQG�D�SUHVFULSWLRQ�IRU�KLJK�HIILFLHQF\�HTXLSPHQW��*RRG�GHVLJQ�SUDFWLFH�LV�XVXDOO\�WDNHQ�IRU�JUDQWHG��

,QGLYLGXDOO\��HDFK�RI�XV�PXVW�WDNH�UHVSRQVLELOLW\�WR�EHFRPH�IDPLOLDU�ZLWK�WKH�+9$&�GHVLJQ�SURFHVV�
IURP�VWDUW�WR�ILQLVK��HVSHFLDOO\�WKH�QXDQFHV�RI�KLJK�SHUIRUPDQFH�KRPHV��:H�PXVW�JDLQ�WKH�UHVSHFW�RI�
+9$&�FRQWUDFWRUV�E\�GHPRQVWUDWLQJ�RXU�DELOLW\�WR�GHDO�ZLWK�WKHP�RQ�WKHLU�OHYHO��7KLV�WDNHV�
NQRZOHGJH��H[SHULHQFH��FRQILGHQFH��DQG�DERYH�DOO��D�VSLULW�RI�WHDPZRUN��1RWKLQJ�SRVLWLYH�FRPHV�RXW�
RI�DQ�DGYHUVDULDO�UHODWLRQVKLS��

(QHUJ\�6WDU����ZLWK�LQFUHDVHG�HPSKDVLV�RQ�EHVW�SUDFWLFH�+9$&�LQVWDOODWLRQ��ZLOO�VRRQ�SXW�DQ�
H[FODPDWLRQ�SRLQW�RQ�WKH�QHHG�IRU�PRUH�ULJRURXV�+9$&�WUDLQLQJ�IRU�UDWHUV��$V�PRUH�SUDFWLWLRQHUV�
WDNH�WKH�LQLWLDWLYH�WR�H[FHO�LQ�WKLV�DUHD��WKH�LQGXVWU\�DW�ODUJH�LV�VXUH�WR�IROORZ��,W¶V�WLPH�IRU�5(61(7�
WR�JLYH�VHULRXV�FRQVLGHUDWLRQ�WR�DGYDQFHG�FHUWLILFDWLRQ�IRU�+9$&�FRPSHWHQF\��

+9$&�VDYY\�KRPH�SHUIRUPDQFH�SURIHVVLRQDOV�FDQ�SURYLGH�EXLOGHUV�ZLWK�DPPXQLWLRQ�WR�KROG�
+9$&�FRQWUDFWRUV�WR�KLJKHU�VWDQGDUGV��7KH�FRQVFLHQWLRXV�+9$&�FRQWUDFWRU�ZLWK�VWURQJ�GHVLJQ�
VNLOOV�DQG�ZHOO�WUDLQHG�FUHZV�ZLOO�DSSUHFLDWH�KDYLQJ�DQ�DGYRFDWH�IRU�KLJK�TXDOLW\�GHVLJQ�DQG�
LQVWDOODWLRQ�SUDFWLFH��+H�PD\�EH�OHVV�WKULOOHG�ZKHQ�KLV�QHZ�IULHQG�UHFRPPHQGV�DJDLQVW�KLV�PRVW�
SURILWDEOH�KLJK�HQG�HTXLSPHQW��%H�SUHSDUHG�WR�GHIHQG�\RXU�UHFRPPHQGDWLRQV�ZLWK�VRXQG�DQDO\VLV��

&RPSXWHU�PRGHOLQJ�WRROV�VXFK�DV�5HP�5DWH�KDYH�EHFRPH�LQFUHDVLQJO\�YHUVDWLOH�DQG�DFFXUDWH��
DOORZLQJ�WKH�VNLOOHG�XVHU�WR�TXLFNO\�HYDOXDWH�FRPSHWLQJ�HIILFLHQF\�LPSURYHPHQWV��%XW�WKH�PRVW�
HJUHJLRXV�PLVDSSOLFDWLRQV�RI�UHVRXUFHV�LQ�WHUPV�RI�SD\EDFN�FDQ�EH�HYDOXDWHG�RQ�WKH�EDFN�RI�D�
QDSNLQ��$OO�WKDW¶V�UHTXLUHG�LV�D�JRRG�VHQVH�RI�WKH�UHODWLYH�FRQWULEXWLRQV�WR�WKH�HQHUJ\�SLH��D�KDQGOH�
RQ�ORFDO�HQHUJ\�FRVWV��DQG�WKH�IRUPXOD�WR�FRQYHUW�EHWZHHQ�NLORZDWW�KRXUV�DQG�%WX¶V��

3D\EDFN�DQDO\VLV�LV�RQO\�RQH�GLPHQVLRQ�RI�WKH�EXLOGLQJ�VFLHQFH�SX]]OH��'HVLJQ�GHFLVLRQV�PXVW�DOVR�
EH�HYDOXDWHG�DJDLQVW�VRPHWLPHV�FRPSHWLQJ�REMHFWLYHV�RI�FRPIRUW��VWUXFWXUDO�GXUDELOLW\�DQG�VDIHW\��
0RUHRYHU��KRPH�SHUIRUPDQFH�SUDFWLWLRQHUV�DUH�LQFUHDVLQJO\�EHLQJ�DVNHG�WR�FRQVLGHU�HQYLURQPHQWDO�
LPSDFWV��)RUWXQDWHO\��D�SURSHUO\�GHVLJQHG�DQG�LQVWDOOHG�+9$&�V\VWHP�ZLOO�VLPXOWDQHRXVO\�H[FHO�LQ�
DOO�RI�WKHVH�DUHDV��2Q�WKH�RWKHU�KDQG��D�SRRUO\�GRQH�V\VWHP�FDQ�GUDLQ�D�EDQN�DFFRXQW��FDXVH�FKURQLF�
GLVFRPIRUW��URW�D�KRPH¶V�VWUXFWXUH��NLOO�WKH�RFFXSDQWV��DQG�FRQWULEXWH�WR�JOREDO�ZDUPLQJ��

)LQDOO\��HGXFDWLRQ�GRHV�QRW�HQG�ZLWK�WKH�EXLOGHU��+RPH�SHUIRUPDQFH�SURIHVVLRQDOV�PXVW�KHOS�
EXLOGHUV�DQG�+9$&�FRQWUDFWRUV�HGXFDWH�WKH�KRPHRZQHU��:H�PXVW�SURYLGH�EXLOGHUV�ZLWK�ZULWWHQ�
PDWHULDOV�WR�WKLV�HQG��)RU�H[DPSOH��LI�KRPHRZQHUV�ZHUH�WR�XQGHUVWDQG�WKH�PDQ\�GRZQVLGHV�RI�
RYHUVL]HG�+9$&�HTXLSPHQW��WKH\�ZRXOG�EH�PRUH�ZLOOLQJ�WR�WROHUDWH�DQ�DLU�FRQGLWLRQHU�WKDW�IDOOV�D�
OLWWOH�VKRUW�RQ�DQ�H[FHSWLRQDOO\�KRW�GD\��
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$ERXW�WKH�DXWKRU��'DYLG�%XWOHU��3UHVLGHQW�RI�2SWLPDO�%XLOGLQJ�6\VWHPV��KDV�SUDFWLFHG�DV�D�EXLOGLQJ�V\VWHPV�
HQJLQHHU�IRU�PRUH�WKDQ�WZR�GHFDGHV��'XULQJ�WKLV�WLPH�KH�KDV�FRQVXOWHG�ZLWK�PXOWLQDWLRQDO�PDQXIDFWXUHUV��
HQHUJ\�XWLOLWLHV�DQG�ODQG�GHYHORSHUV�RQ�D�YDULHW\�RI�UHVHDUFK�DQG�GHYHORSPHQW�SURMHFWV�UHODWHG�WR�HQHUJ\�
HIILFLHQF\���

'XULQJ�WKH�����¶V��%XWOHU�SURGXFHG�WKH�V\QGLFDWHG�FROXPQ��$W�+RPH�:LWK�7HFKQRORJ\��ZKLFK�DSSHDUHG�LQ�
QHZVSDSHUV�QDWLRQZLGH��,Q�������%XWOHU�MRLQHG�(QDODV\V�&RUSRUDWLRQ�DV�6HQLRU�%XLOGLQJ�6\VWHPV�(QJLQHHU��
ZKHUH�KH�OHG�WKH�VRIWZDUH�WHDP�IRU�H6FDQ��WKH�FRPSDQ\¶V�IODJVKLS�SURGXFW���H6FDQ�LV�D�FRPSUHKHQVLYH�
ZKROH�KRXVH�GLDJQRVWLF�WRRO�IRU�+9$&�FRQWUDFWRUV��:KLOH�DW�(QDODV\V��%XWOHU�ZURWH�WKH�ZLQQLQJ�SURSRVDO�IRU�
DQ�6%,5�JUDQW�IURP�WKH�'HSDUWPHQW�RI�(QHUJ\�WR�GHYHORS�D�ORZ�FRVW�FRQWLQXRXV�FRPPLVVLRQLQJ�V\VWHP�IRU�
UHVLGHQWLDO�+9$&�V\VWHPV��SDUWQHULQJ�ZLWK�WKH�%XLOGLQJV�7HFKQRORJ\�&HQWHU�DW�2DN�5LGJH�1DWLRQDO�
/DERUDWRU\��)URP������XQWLO�������%XWOHU�ZDV�DIILOLDWHG�ZLWK�&KDUORWWH�EDVHG�(QYLURQPHQWDO�%XLOGLQJ�
6ROXWLRQV��D�ZLQQHU�RI�WKH������(QHUJ\�6WDU�3DUWQHU�RI�WKH�<HDU�DZDUG��

%XWOHU�FXUUHQWO\�UHVLGHV�LQ�WKH�KLJK�GHVHUW�LQ�VRXWKHDVW�$UL]RQD�ZKHUH�KH�VSHQGV�PRVW�RI�KLV�WLPH�GHVLJQLQJ�
+9$&�V\VWHPV�IRU�KLJK�SHUIRUPDQFH�KRPHV��DQG�ULGLQJ�KHUG�RQ�KLV�QHW�]HUR�HQHUJ\�KRPH��%XWOHU�KROGV�D�
06�LQ�(QJLQHHULQJ�DQG�D�%6�LQ�%XVLQHVV��+H�LV�DQ�DVVRFLDWH�PHPEHU�RI�$6+5$(�DQG�DQ�DYLG�DPDWHXU�
DVWURQRPHU��


