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&RQWHQWV SDJH
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� &RPPRQ�DVSHFWV�RI�ULVN�H[SRVXUH�DQG�ORVV�SUHYHQWLRQ�DIIHFWLQJ�HQWLUH�VWHHO�SODQWV������� �
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3UHIDFH
&RQWHQW�RI�WKH�UHSRUW�
7KLV�UHSRUW�LV�SDUW�WZR�RI�DQ�,0,$�SDSHU�GHDOLQJ�ZLWK�VWHHO�SODQWV��,W�LV�DGGUHVVHG�SULPDULO\�WRULVN�VXUYH\RUV�DQG�ORVV�SUHYHQWLRQ�HQJLQHHUV�WR�DVVLVW�LQ�WKHLU�ULVN�DVVHVVPHQW��7KHUHIRUH�WKHVFRSH�RI�WKH�SDSHU�KDV�EHHQ�OLPLWHG�WR�ORVV�SUHYHQWLRQ�DVSHFWV�
7KH�UHSRUW�ZDV�SUHFHGHG�E\�3DUW��� ZKLFK�ZDV�DGGUHVVHG�SULPDULO\�WR�XQGHUZULWHUV��7KDWUHSRUW�GHVFULEHG�WKH�SURFHVVHV�DQG�DVVRFLDWHG�ORVV�H[SRVXUHV��6RPH�RI�WKH�PRVW�LPSRUWDQWORVV�SUHYHQWLRQ�LVVXHV�ZHUH�PHQWLRQHG�LQ�3DUW���DQG�WKHVH�DUH�GHVFULEHG�LQ�3DUW���DV�ZHOO�
7KH�ORVV�SUHYHQWLRQ�DGYLFH�RIIHUHG�IRFXVHV�RQ�WKH�EODVW�IXUQDFH�URXWH�RQO\�DQG�QR�SDUWLFXODUHPSKDVLV�RQ�QHZ�WHFKQRORJLHV�DUH�SUHVHQWHG��+RZHYHU��PXFK�RI�WKH�SURWHFWLRQ�PHDVXUHV�IRUEXLOGLQJV��HQHUJ\�VXSSO\��ORJLVWLFV�DQG FRQGLWLRQ�PRQLWRULQJ�RI�FULWLFDO�PDFKLQHU\�DUH�RIFRXUVH�DSSOLFDEOH�IRU�PHWDO�SURGXFWLRQ�XWLOLVLQJ�RWKHU�PDQXIDFWXULQJ�WHFKQRORJLHV�
6WUXFWXUH�RI�WKH�UHSRUW
7KH�VWUXFWXUH�RI�WKLV�UHSRUW�IROORZV�WKH�OLVW�RI�FRQWHQWV�XVHG�IRU�6WHHO�3ODQWV��3DUW���SUHSDUHGE\�DQ�,0,$�ZRUNLQJ�JURXS�LQ�������7KH�SDSHU�SUHVHQWV�PDMRU�ULVN�H[SRVXUHV�DQG�JLYHV�ORVVSUHYHQWLRQ UHFRPPHQGDWLRQV��,Q�DGGLWLRQ�WR�SURFHVV�VSHFLILF�LVVXHV��DOVR�JHQHUDO�ORVVSUHYHQWLRQ�DVSHFWV�DUH�SUHVHQWHG�LQ�WKH�EHJLQQLQJ�RI�WKH�SDSHU�
$FNQRZOHGJHPHQW
7KH�ZRUNLQJ�JURXS�LV�PXFK�LQGHEWHG�WR�WKH�WDVN�IRUFH�IRU�3DUW����FKDLUHG�E\�0U��*�QWKHU+RIIPDQQ��DV�WKH�VWUXFWXUH�DQG�D�FRQVLGHUDEOH�DPRXQW�RI�WKH�WHFKQLFDO�FRQWHQW�ZDV�GHYLVHGE\�WKDW�JURXS�
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� &RPPRQ�DVSHFWV�RI�ULVN�H[SRVXUH�DQG�ORVV�SUHYHQWLRQ�DIIHFWLQJHQWLUH�VWHHO�SODQWV
��� 5LVNV�DQG�ORVV�SUHYHQWLRQ�UHODWHG�WR�OD\RXW

5LVN�([SRVXUH
([SORVLRQV�DQG�ILUHV�FDXVHG�E\�JDV�DQG�FRPEXVWLEOH�OLTXLGV�PD\�VSUHDG�IURP�RQHSURGXFWLRQ�XQLW�WR�DQRWKHU��$OVR�VPDOOHU�SLHFHV�RI�HTXLSPHQW�OLNH�RLO�FRROHGWUDQVIRUPHUV�PD\�UHSUHVHQW�FRQVLGHUDEOH�ULVNV��7KH�VSUHDG�RI�PROWHQ�VWHHO�WR�YLWDOHTXLSPHQW�LV�D�PDMRU�FRQFHUQ�
/RVV�3UHYHQWLRQ
7DQNV��FRQWDLQHUV�DQG�SURFHVVHV�ZLWK�D�SRWHQWLDO�IRU�ELJ�ILUHV�DQG�H[SORVLRQV�VKRXOG�EHORFDWHG�DW�VDIH�GLVWDQFHV�IURP�HDFK�RWKHU��([DPSOHV�RI�VXFK�HTXLSPHQW�DUHJDVRPHWHUV��/3*�WDQNV��HOHFWULFDO�VXEVWDWLRQV�DQG�WUDQVIRUPHUV�

��� 5LVNV�DQG�ORVV�SUHYHQWLRQ�UHODWHG�WR�EXLOGLQJV
5LVN�([SRVXUH
%XLOGLQJV�KRXVLQJ�VWHHO�PDQXIDFWXULQJ�SURFHVVHV�DUH�RIWHQ�KLJK�DQG�YHU\�ODUJH�L�H�PRUH�WKDQ������PHWHU�ORQJ��7KHUHIRUH��ILUHV�PLJKW�GHYHORS�DQG�VSUHDG�YHU\�IDVW�DQGFDQ�EH�YHU\�GLIILFXOW�WR�H[WLQJXLVK�E\�ILUH�EULJDGHV���+HDY\�UDLQ�DQG�ZLQG�PD\�FDXVHH[WHQVLYH�GDPDJH�EHFDXVH�RI�WKH�VL]H�RI�WKH�EXLOGLQJV�
/RVV�3UHYHQWLRQ
1RQ�FRPEXVWLEOH�EXLOGLQJ�PDWHULDOV��LQFOXGLQJ�URRI�VHDOLQJ�PDWHULDOV��VKRXOG�EH�XVHG�/DUJH�URRI�DUHDV�VKRXOG�EH�VXEGLYLGHG�LQWR�VPDOOHU�VHFWLRQV���6XSSRUWLQJ�DUUDQJHPHQWVWR�DLG�WKH�ILUH�EULJDGH�LQ�LWV�ZRUN�¦L�H��GU\�ULVHUV��IL[HG�ODGGHUV§�VKRXOG�EH�SURYLGHG�IRU�
7KH�EXLOGLQJV�VKRXOG�QRW�DOORZ�WKH�HQWU\�RI�ZDWHU�E\�ZLQG�GULYHQ�UDLQ�RU�VQRZ�5RRIV�VKRXOG�EH�SURSHUO\�PDLQWDLQHG�DQG�QRW�DOORZ�DQ\�ZDWHU�OHDNDJH�LQWR�EXLOGLQJV�

��� 5LVNV�DQG�ORVV�SUHYHQWLRQ�UHODWHG�WR�WKH�DYDLODELOLW\�RI�HOHFWULFDO�SRZHU
5LVN�([SRVXUH
7KH�DYDLODELOLW\�RI�HOHFWULFDO�SRZHU�LV�FUXFLDO�IRU�PDLQWDLQLQJ�KHDWLQJ�DQG�FRROLQJ�RIFULWLFDO�HTXLSPHQW��FRNH�SODQW��ZDONLQJ�EHDP�IXUQDFH��HWF����$�WRWDO�EODFNRXW�ZRXOG�OHDGWR�VWUXFWXUDO�IDLOXUHV�DQG�SURORQJHG�VWDUW�XS�WLPHV�
/RVV�3UHYHQWLRQ
7KH�VXSSO\�OLQHV�WR�WKH�VLWH�VKRXOG�EH�GRXEOHG�DV�D�PLQLPXP��3URYLVLRQV�VKRXOG�EHPDGH�IRU�VHSDUDWLQJ�WKH�VXSSOLHV�IURP�HDFK�RWKHU��6SDUHV�IRU�LPSRUWDQW�WUDQVIRUPHUVVKRXOG�EH�DYDLODEOH�
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$�ULQJ�VXSSO\�WR�VXEVWDWLRQV�RQ�VLWH�VKRXOG�EH�EXLOW� 6RPH�NH\�IXQFWLRQV�LQ�WKHSURGXFWLRQ�QHHG�WKHLU�RZQ�HPHUJHQF\�JHQHUDWRUV��$�EHVW�SUDFWLFH�LV�RIWHQ�WR�XVHFRROLQJ�SXPSV�GULYHQ�E\�GLHVHO�HQJLQHV�
7UDQVIRUPHUV�VKDOO�EH�D�SDUW�RI�WKH�LQ�VHUYLFH�LQVSHFWLRQ�SURJUDP�JLYLQJ�VFKHGXOHG�LQ�VHUYLFH�LQVSHFWLRQ�LQWHUYDOV��,QVSHFWLRQ�PHWKRGV�VKRXOG�LQFOXGH��YLVXDO�FRQWURO��RLODQDO\VLV��LQIUDUHG�WKHUPRJUDSK\��WHVW�RI�SURWHFWLRQ�V\VWHPV��OLNH�%XFKROW]�UHOD\V�DQGGLIIHUHQWLDO�UHOD\V��7UDQVIRUPHUV�QHHG�ILUH�UHVLVWDQW�SDUWLWLRQ�ZDOOV�DQG�PD\�QHHGVSULQNOHU�SURWHFWLRQ�LI�QHDUE\�EXLOGLQJV�RU�RWKHU�HTXLSPHQW�DUH�H[SRVHG�WR�ILUHV�
(OHFWULFDO�VXEVWDWLRQV�VKRXOG�EH�EXLOW�HQWLUHO\�RI�QRQ�FRPEXVWLEOH�PDWHULDO�DQG�GHVLJQHGWR�ZLWKVWDQG�H[WHUQDO�LPSDFW��)LUH�GHWHFWLRQ�VKRXOG�DOZD\V�EH�LQVWDOOHG��,W�LV�RIWHQ�DJRRG�SUDFWLFH�WR�KDYH�HOHFWULF�DUF�SURWHFWLRQ��&ULWLFDO�VXEVWDWLRQV�VKRXOG�KDYHH[WLQJXLVKLQJ�V\VWHPV�LQVWDOOHG��,I�ZDWHU�DV�DQ�H[WLQJXLVKLQJ�DJHQW�LV�D�SUREOHP��JDVV\VWHPV�VKRXOG�EH�FRQVLGHUHG��&DEOH�URRPV�DQG�FDEOH�GXFWV��SDUWLFXODUO\�XQGHUJURXQG�VKRXOG�EH�SURWHFWHG�E\�ZDWHU�VSULQNOHUV�
&DEOH�SHQHWUDWLRQV�VKRXOG�EH�VHDOHG�XVLQJ�WHVWHG�DQG�DSSURYHG�PDWHULDOV�DQGPHWKRGV��)LUH�GRRUV�VKRXOG�EH�VHOI�FORVLQJ�DQG�ODWFKLQJ�
3KDVH�FRPSHQVDWLRQ�XQLWV�RIWHQ�GHPDQG�IL[HG�LQVWDOOHG�H[WLQJXLVKLQJ�V\VWHPV���� 5LVNV�DQG�ORVV�SUHYHQWLRQ�UHODWHG�WR�FRQWURO�URRPV�DQG�HOHFWURQLFIDFLOLWLHV
5LVN�([SRVXUH
7KH�W\SH�RI�HTXLSPHQW�XVHG�LQ�FRQWURO�URRPV�DQG�HOHFWURQLF�IDFLOLWLHV�LV�SDUWLFXODUO\VHQVLWLYH�WR�VPRNH��KHDW�DQG�PRLVWXUH��/RVV�RI�SURGXFWLRQ�PD\�EH�D FRQVHTXHQFH�RIIDLOXUHV�LQ�VXFK�HTXLSPHQW�
/RVV�3UHYHQWLRQ
'HOLFDWH HTXLSPHQW�VKRXOG�EH�DFFRPPRGDWHG�LQ�VHSDUDWH�HOHFWULF�URRPV�RU�FDELQHWV�
+LJK�VHQVLWLYH�VPRNH�GHWHFWLRQ�HTXLSPHQW�VKRXOG�EH�LQVWDOOHG��*DV�H[WLQJXLVKLQJHTXLSPHQW�PD\�EH�UHTXLUHG�EDVHG�RQ�ULVN�DQDO\VLV��0RLVWXUH�GHWHFWLRQ�PD\�EH�QHHGHGIRU�LGHQWLI\LQJ�OHDNV�
&RQWURO�URRPV�KDYLQJ�FDEOHV�EHORZ�UDLVHG�IORRUV�PD\�QHHG�ORFDO�ILUH�SURWHFWLRQ���� 5LVNV�DQG�ORVV�SUHYHQWLRQ�UHODWHG�WR�LQWHUQDO�WUDQVSRUW
5LVN�([SRVXUHV
6WHHO�SODQWV�UHTXLUH�ODUJH�TXDQWLWLHV�RI�UDZ�PDWHULDOV�ZLWKLQ�WKH�SODQW��6WHHO�SODQWVGHSHQG�VWURQJO\�RQ�WKH�VPRRWK�RSHUDWLRQ�RI�LQWHUQDO�LQIUDVWUXFWXUHV��HVSHFLDOO\�VXFK�DVEHOW�FRQYH\HUV��RYHUKHDG�FUDQHV�DQG�UDLOFDUV�
/RVV�3UHYHQWLRQ
&RQYH\HUV�VKRXOG�EH�PDGH�RI�QRQ�FRPEXVWLEOH�EXLOGLQJ�PDWHULDOV��7KH�FRQYH\RU�EHOWPDWHULDO�VKRXOG�DOVR�EH�QRQ�FRPEXVWLEOH��5RWDWLRQ�FRQWUROOHUV�IRU�VOLSSDJH�FRQWURO�RQHDFK�GULYLQJ�UROO�DQG�LQGLFDWRUV�IRU�PLVDOLJQPHQW�RI�WKH�EHOW�DUH�QHFHVVDU\� &ULWLFDOFRQYH\RUV�DQG�WKHLU�FURVV�VWDWLRQV�VKRXOG�EH�VSULQNOHU�SURWHFWHG�
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*DV�SLSHV�DQG�FULWLFDO�HOHFWULFDO�VXSSO\�FDEOHV�VKRXOG�QRW�EH�PRXQWHG�LQ�FRQYH\RUGXFWV�
2YHUKHDG�FUDQHV�VKRXOG�KDYH�LQ�VHUYLFH�LQVSHFWLRQ�DQG�FRQGLWLRQ�PRQLWRULQJ�WR�SUHYHQWVWUXFWXUDO�GDPDJH��&ULWLFDO�VSDUH�SDUWV�VKRXOG�EH�DYDLODEOH�SUHIHUDEO\�RQ�VLWH�
&UDQHV�VKRXOG�KDYH�HPHUJHQF\�EUDNHV�RSHUDWLQJ�GLUHFWO\�RQ�WKH�VXSSRUWLQJ�ZLUHV�$Q�DGYDQWDJH�LV�WR�KDYH�UHGXQGDQW�FUDQHV�LQ�FULWLFDO�DUHDV���� 5LVNV�DQG�ORVV�SUHYHQWLRQ�UHODWHG�WR�WKH�JDV�DQG�IXHO�JDV�V\VWHPV
5LVN�([SRVXUH
6WHHO�SODQWV�DUH�ODUJH�FRQVXPHUV�RI�IXHO�JDVHV DQG KDYH�H[WHQVLYH�JDV�JULGVFRPSULVLQJ�ODUJH�FRPSUHVVRUV�DQG�WKHLU�GULYHV��6RPH�RI�WKH�IXHO�JDVHV�DUH�D�E\�SURGXFW�RI�YDULRXV�SURFHVVHV�VXFK�DV�FRNLQJ�RU�WKH�EODVW�IXUQDFH�SURFHVV��*DVHV�DUHVWRUHG�LQ�ODUJH�JDVRPHWHUV�ZKHUH�WKH�ULVN�RI�H[SORVLRQ�LV�KLJK�
/LTXLG�SHWUROHXP�JDV�LV�XVHG�LQ�ODUJH�TXDQWLWLHV�DW�SODQWV�ZKHUH�QDWXUDO�JDV�LV�QRWDYDLODEOH��)LUH�DQG�H[SORVLRQ�DUH�ULVNV GXULQJ�XQORDGLQJ��$Q�DGGLWLRQDO�ULVN�SUHYDLOVZKHQ�DERYH�JURXQG�VWRUDJH�WDQNV�DUH�XVHG�
2[\JHQ�LV�SURGXFHG�DQG�VWRUHG�LQ�FRQVLGHUDEOH�DPRXQWV�RQ�VWHHO�SURGXFWLRQ�VLWHV��,W�LVEURXJKW�WR�WKH�SODFHV�RI�FRQVXPSWLRQ�E\�ODUJH�SLSHV�
/RVV�3UHYHQWLRQ
2[\JHQ�GHWHFWLRQ�GHYLFHV�VKRXOG�EH�SURYLGHG�IRU�WKH�FRNH�JDV�SLSHV��,Q�FDVH�RIR[\JHQ�GHWHFWLRQ��SODQW�HPHUJHQF\�SURFHGXUH�VKRXOG�LQFOXGH��VWRS�RI�HOHFWURVWDWLF�WDUGH�VSUD\HU�DQG�H[WUDFWLRQ�RI�H[KDXVW�FRNH�JDV�XVLQJ�KRRGV�DQG�E\�EXUQLQJ�LW�LQFDQGHODEUDV�
*DV�SLSHV�VKRXOG�EH�SURYLGHG�ZLWK�ORZ�DQG�KLJK�JDV�SUHVVXUH�VDIHW\�GHYLFHV�DQGH[SORVLRQ�YHQWLQJ�GHYLFHV��*URXQGLQJ�DQG�ERXQGLQJ�RI�JDV�SLSLQJ�VKRXOG�EH�SURYLGHG�
(PHUJHQF\�VKXW�RII�YDOYHV�VKRXOG�EH�LQVWDOOHG��&DQGHODEUDV�VKRXOG�EH�XVHG�DVK\GURVWDWLF�SUHVVXUH�UHOLHI�YDOYHV�
7KH�JDVRPHWHU�VKRXOG�EH�SURYLGHG�ZLWK�KLJK�OHYHO�DODUPV�DQG�SUHVVXUH�UHOLHI�YDOYHV�3UHVVXUH�UHOLHI�YDOYHV�VKRXOG�EH�SURWHFWHG�E\�KRUQHG�VSDUN�JDS�GHYLVHV��¨©)DUDGD\FDVLQJV©©��
+\GURJHQ�GHWHFWLRQ�GHYLFHV�VKRXOG�EH�LQVWDOOHG�DW�WKH�ERWWRP�RI�WKH�JDVRPHWHU��IRXUK\GURJHQ�GHWHFWLRQ�GHYLFHV�ORFDWHG�DW�����LQWHUYDOV��
7KH�JDVRPHWHU�VKRXOG�KDYH�OLJKWQLQJ�SURWHFWLRQ�
/3*�VWRUDJH�WDQNV�VKRXOG�SUHIHUDEO\�EH�LQVWDOOHG�XQGHUJURXQG��8QORDGLQJ�DUHDV�DQGDERYH�JURXQG�WDQNV�VKRXOG�KDYH�DXWRPDWLF�ZDWHU�VSUD\�SURWHFWLRQ�
2[\JHQ�SURGXFWLRQ�XQLWV�VKRXOG�EH�DW�VDIH�GLVWDQFHV�IURP�SURGXFWLRQ�DUHDV�ZLWKIXUQDFHV�DQG�KRW�VXUIDFHV��3LSHV�DQG�SDUWLFXODUO\�WKHLU�YDOYHV�VKRXOG�EH�LQ�HDVLO\DFFHVVLEOH�ORFDWLRQV�WR�DOORZ�FRQWUROOHG�PDLQWHQDQFH�DQG�WHVWLQJ�
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��� 5LVNV�DQG�ORVV�SUHYHQWLRQ�UHODWHG�WR�YDULRXV�IRUPV�RI�FRUURVLRQ�DQGFUDFNLQJ
5LVN�([SRVXUH
9DULRXV�IRUPV�RI�FRUURVLRQ�DQG�FUDFNLQJ�RFFXU�LQ�GLIIHUHQW�VHFWLRQV�RI�VWHHO�SODQWV�&RUURVLRQ�ZLOO�XOWLPDWHO\�UHVXOW�LQ�WKH�ZHDNHQLQJ�RI�PDWHULDOV��FUDFNLQJ�DQG�EUHDNGRZQRI�HTXLSPHQW�RU�PDFKLQHU\��.H\�SURGXFWLRQ�PDFKLQHU\�OLNH�UROOLQJ�PLOOV��FUDQHV��ODUJHHOHFWULF�PRWRUV DQG ZLQG�PDFKLQHV�DUH�XQLTXH�DQG�KDYH�YHU\�ORQJ�UHSODFHPHQW�WLPHV�
/RVV�3UHYHQWLRQ
5HJXODU�PRQLWRULQJ�RI�FRUURVLRQ�DQG�PDWHULDO�VWUHVVHV�E\�H[SHUWV�XVLQJ�HVWDEOLVKHGPHWKRGV�VXFK�DV�1RQ�'HVWUXFWLYH�7HVWLQJ��1'7��RU�1RQ�'HVWUXFWLYH�&KDUDFWHUL]DWLRQ�1'&��LV�D�YLWDO�UHTXLUHPHQW�
6WHHO�SODQW�RSHUDWRUV�VKRXOG�KDYH�DFFHVV�WR�FRUURVLRQ�UHODWHG�NQRZ�KRZ�HLWKHU�LQWKHLU�RZQ�PHWDOOXUJLFDO�GHSDUWPHQWV�RU�WKURXJK�H[WHUQDO�LQVWLWXWHV�LQ�RUGHU�WR�SUHYHQWVHULRXV�ORVVHV�
9DULRXV�DSSURSULDWH�FRQGLWLRQ�PRQLWRULQJ�PHWKRGV�KDYH�WR�EH�XWLOLVHG��3UR�DFWLYHPDLQWHQDQFH�SKLORVRSKLHV�VKDOO�EH�XVHG�ZKHUHE\�WKH�LGHDV�DUH�EDVHG�RQ�DQHVWDEOLVKHG�PDLQWHQDQFH�V\VWHP�OLNH�5%0��5LVN�%DVHG�0DQDJHPHQW���5&0��5LVN&HQWHUHG�0DLQWHQDQFH� DQG�5%0,��5LVN�%DVHG�0DLQWHQDQFH�DQG�,QVSHFWLRQ���3UR�DFWLYLW\�LPSOLHV�WKH�VHOHFWLRQ�RI�PHWKRG��DSSOLHG�WHFKQLTXH�DQG�DERYH�DOO�WKH�LQVSHFWLRQLQWHUYDO��7KH�LQWHUYDO�LV�KHUHE\�FKRVHQ�LQ�VXFK�D�ZD\��WKDW�GLVFRQWLQXLWLHV�DQG�WKLQQLQJQRW�IRXQG�LQ�WKH�SUHYLRXV�LQVSHFWLRQ��GR�QRW�KDYH�WLPH�WR�OHDG�WR�FDWDVWURSKLF�IDLOXUH�
7KH�PRVW�XWLOLVHG�1'7�DQG�1'&�PHWKRGV�DUH��YLVXDO�LQVSHFWLRQ��XOWUDVRQLF�LQVSHFWLRQ�PDJQHWLF�SDUWLFOH�WHVWLQJ��SHQHWUDQW�WHVWLQJ��UDGLRJUDSK\�DQG�HGG\�FXUUHQW�WHVWLQJ�DQGKDUGQHVV�PHDVXUHPHQW��)RU�1'7�PHWKRGV�VHH�,0,$�:*3��������RQ�ZZZ�LPLD�FRP
7KH�PRVW�DSSOLHG�FRQGLWLRQ�PRQLWRULQJ�PHWKRGV�DUH�YLEUDWLRQ�PHDVXUHPHQWV��RLODQDO\VLV��WKHUPRJUDSK\��RQ�OLQH�PRQLWRULQJ�RI�HOHFWULFDO�PRWRUV��FXUUHQW��SRZHU��SDUWLDOGLVFKDUJH�HWF����DFRXVWLF�HPLVVLRQ��SUHVVXUH�DQG�IORZ�PHDVXUHPHQWV�
7KH�PHDVXUHPHQW�PHWKRGV�FDQ�EH�DSSOLHG�DV�VSRW�PHDVXUHPHQWV��DV�SUHGHWHUPLQHGURXWH�PHDVXUHPHQWV�RU�DV�RQ�OLQH�PHDVXUHPHQWV��7KH�PHDVXUHPHQW�UHVXOWV��H�J�YLEUDWLRQ�PHDVXUHPHQWV��DUH�EHLQJ�VWRUHG��DQDO\VHG�DQG�GLDJQRVHG�XWLOLVLQJ�YDULRXVWHFKQLTXHV�OLNH�YLEUDWLRQ�VHYHULW\��,62����������FODVVLILFDWLRQ��WLPH�GRPDLQ�DQDO\VLVDQG�HQYHORSH�DQDO\VLV��7KH�UHVXOWV�RI�WKH�GLDJQRVLV�JLYH�WKH�XVHU�RI�WKH�PDFKLQH�RU�WKHFRPSRQHQW�D�SRVVLELOLW\�RI�SHUIRUPLQJ�SURJQRVWLF�HYDOXDWLRQ��7KLV�HYDOXDWLRQ�LVFUXFLDO�IRU�GHWHUPLQLQJ�WKH�LQVSHFWLRQ�LQWHUYDOV�
,Q�DGGLWLRQ�WR�XWLOLVLQJ�PDFKLQH�GLDJQRVWLF�PHWKRGV�PHQWLRQHG�DERYH��ZKLFK�SULPDULO\DUH�XVHG�IRU�GHWHFWLQJ�GLVFRQWLQXLWLHV�DQG�PDWHULDO�WKLQQLQJ��VRPH�PHWKRGV�DUH�DOVRXVHG�IRU�SURFHVV�FRQWURO��$Q�H[DPSOH�RI�WKLV�ZRXOG�EH�WKH�XVH�RI�DFRXVWLF�HPLVVLRQ�IRUPRQLWRULQJ�ORZ�VSHHG�EHDULQJV��OXEULFDWLQJ�ILOPV��VWUHVVHV�RQ�FUDQH�VWUXFWXUHV��WUXQQLRQEHDULQJV�LQ�WKH�EODVW�IXUQDFH�DQG�IULFWLRQ�LQGXFHG�DFRXVWLF�DFWLYLW\�RI�WKH�FRQWLQXRXVFDVWLQJ�PDFKLQH��)RU�WKLV�W\SH�RI�DSSOLFDWLRQ WKH�WKUHVKROG�OHYHOV�IRU�DODUPV�DQGWULSSLQJ�IRU�GLIIHUHQW�FRQGLWLRQ�PRQLWRULQJ�PHWKRGV�DUH�KLJKO\�GHSHQGHQW�RQ�WKHSURGXFWLRQ�SDUDPHWHUV�DQG�YHU\�FXPEHUVRPH�WR�VHW��,Q�RUGHU�WR�VHW�WKHP�D�QHXUDOQHWZRUN�V\VWHP�FDQ�EH�DGYDQWDJHRXVO\�DSSOLHG�
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��� 5LVN�DQG�ORVV�SUHYHQWLRQ�UHODWHG�WR�UHIUDFWRU\�OLQLQJV
� 5LVN�([SRVXUH

&RQVHTXHQWLDO�GDPDJH�WR�SURGXFWLRQ�HTXLSPHQW�DQG�SHUVRQQHO�GXH�WR�RXWEUHDN�RIPROWHQ�PDWHULDOV�IURP�EODVW�IXUQDFHV��HOHFWULF�DUF�IXUQDFHV��FRQYHUWHUV�DQG�ODGOHV�
/RVV�3UHYHQWLRQ
&DUHIXO�PRQLWRULQJ�RI�RSHUDWLQJ�SDUDPHWHUV�DQG�UHJXODU�LQVSHFWLRQV�DUH�YHU\�LPSRUWDQWLQ�RUGHU�GHWHFW�SRVVLEOH�KRW�VSRWV�DQG�WR�DYRLG�RXWEUHDN�RI�PROWHQ�PHWDO��7HPSHUDWXUHPRQLWRULQJ�RI�WKH�EODVW�IXUQDFH�VKHOO�LV�D�YLWDO�GHVLJQ�IHDWXUH�
5HJXODU�LQVSHFWLRQV�DQG�PDLQWHQDQFH�RI�OLQLQJV�LQ�IXUQDFHV�DQG�ODGOHV�DUH�LPSRUWDQW�6SDUH�WLOHV�VKRXOG�EH�DYDLODEOH�RQ�VLWH�

��� 5LVNV�DQG�ORVV�SUHYHQWLRQ�UHODWHG�WR QDWXUDO�DQG�HQYLURQPHQWDO�KD]DUGV
5LVN�([SRVXUH
6WHHO�SODQWV�DUH�LQ�PDQ\�FDVHV�ORFDWHG�RQ�ULYHU�EDQNV�RU�DW�WKH�VHDVKRUH�EHFDXVH�RIWKHLU�ODUJH�FRROLQJ�ZDWHU�UHTXLUHPHQWV�DQG�ORJLVWLF�DVSHFWV��'HSHQGLQJ�RQ�WKH�VLWH�VWHHO�SODQWV�DQG�WKH�UHODWHG�LQIUDVWUXFWXUH�VXFK�DV�DFFHVV�URDGV�DQG UDLOZD\V�PD\�EHH[SRVHG�WR�IORRG�DQG�LQXQGDWLRQ�
6WHHO�SODQWV�LQFOXGH�YHU\�KHDY\�HTXLSPHQW�ZKLFK�UHTXLUHV�VROLG�IRXQGDWLRQV��6RLOFRQGLWLRQV�DQG�VROLG�IRXQGDWLRQV�DUH�YHU\�LPSRUWDQW�LQ�RUGHU�WR�DVVXUH�WKDW�WKHVXEVWDQWLDO�ZHLJKWV�DUH�SURSHUO\�FDUULHG�DQG�GDPDJH�E\�VHWWOHPHQW�LV�DYRLGHG�
6WHHO�SODQWV�KDYH�DOVR�EHHQ�FRQVWUXFWHG�HYHQ�DW�VLWHV ZKLFK�DUH�VXEVWDQWLDOO\�H[SRVHGWR�HDUWKTXDNHV��,Q�FDVH�RI�HDUWKTXDNHV�WKH�LQIUDVWUXFWXUH�VXFK�DV�DFFHVV�URDGV�UDLOZD\V�DQG�VKLSSLQJ�IDFLOLWLHV�PD\�EH�GDPDJHG�
/RVV�3UHYHQWLRQ
7KH�ULVN�RI�LQXQGDWLRQ��IRXQGDWLRQ�VHWWOHPHQW�DQG�HDUWKTXDNHV�VKRXOG�EH�FDUHIXOO\DQDO\]HG�ZKHQ�WKH�VLWH�LV�VHOHFWHG��6ROLG�VDIHW\�PDUJLQV�PXVW�EH�LQFOXGHG�LQ�WKH�GHVLJQRI�VXFK�VWHHO�SODQWV��� 5LVN�H[SRVXUH�DQG�ORVVHV�UHODWHG�WR�VSHFLILF�XQLWV

��� 5DZ�PDWHULDOV��VWRFN\DUGV
5LVN�([SRVXUH
7KH�SRWHQWLDO�RI�VHOI�LJQLWLRQ�LV�DOZD\V�SUHVHQW�LQ�FRNH�RU�FRDO�LQ�WKH�VWRFN\DUGV�
/RVV�3UHYHQWLRQ
,PSRUWDQW�ORVV�SUHYHQWLRQ�PHWKRGV�DUH�WKH�IROORZLQJ�
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x PHDVXUHPHQW�RI�WKH�SLOH�WHPSHUDWXUH�ZLWK�DVVRFLDWHG�DODUPV�LQ�FDVH�RI�XQXVXDOWHPSHUDWXUH�LQFUHDVH�x WKH�DYDLODELOLW\�RI�IURQW�ORDGHUV�IRU�RSHQLQJ�SLOHV�RQ�ILUH�x SURYLVLRQV�IRU�VXIILFLHQW�ILUH�K\GUDQWV�x SUHYHQWLRQ�RI�DLU�PRYHPHQW�LQ�WKH�SLOH��&RDO�VKRXOG�QRW�EH�SLOHG�RYHU�FRYHUHGWUHQFKHV�x OLPLWLQJ�FRNH�DQG�FRDO�SLOHV�WR�WKH�VWULFW�PLQLPXP�x ORZ�JUDGH�FRDO�VKRXOG�QRW�EH�SLOHG�PRUH�WKDQ���P�KLJK�x ORFDWLQJ�FRDO�SLOHV�DW�D�PLQLPXP�RI����P�IURP�LPSRUWDQW�EXLOGLQJV�x D�SURSHU�H[WLQJXLVKPHQW�RI�WKH�FRNH�DIWHU�WKH�FRNH�SURGXFWLRQ�SURFHVV�DQGx UHGXFWLRQ�RI�ILUH�ULVNV�E\�PRYLQJ�WKH�FRDO�FRNH�IUHTXHQWO\��H�J����GD\V�WXUQDURXQGWLPH��
��� 6LQWHU�SODQWV�IRU�ILQH�RUHV

5LVN�([SRVXUH
'XVW�H[SORVLRQ�RI�WKH�YDULRXV�SXOYHUL]HG�UDZ�PDWHULDOV�
/RVV�3UHYHQWLRQ
7KH�IROORZLQJ�ORVV�SUHYHQWLRQ�PHDVXUHV�DUH�DGYLVHG�
x WKH�XVH�RI�PDJQHWLF�GHWHFWLRQ�EHIRUH�WKH�SXOYHULVHUV� LQ�RUGHU� WR� WUDS�PHWDOOLF�SDUWVWKDW�FRXOG�FUHDWH�VSDUNV�x WKH�SXOYHULVHU�VKRXOG�EH�SURWHFWHG��ZDWHU��&2���QLWURJHQ��x LQ�RUGHU�WR�SUHYHQW�GXVW�H[SORVLRQV�LQ�EXLOGLQJV��WKH�DUHDV�VKRXOG�EH�HYDOXDWHGDFFRUGLQJ�WR�WKH�$7(;�GLUHFWLYH�RU�VLPLODU��DQG�HOHFWULFDO�HTXLSPHQW�VKRXOG�EHFKRVHQ�DFFRUGLQJO\�x WKH�EXLOGLQJ�VKRXOG�EH�VSULQNOHU�SURWHFWHG�x WKH�WUDQVSRUW�RI�SXOYHULVHG�FRDO�WR�WKH�EODVW�IXUQDFH�VKRXOG�EH�GRQH�XQGHU�QLWURJHQEODQNHW�x H[SORVLRQ�UHOLHI�SDQHOV�VKRXOG�EH�SURYLGHG�RQ� WKH�JULQGHUV�DQG�RQ�DQ\� ILOWHU�RI� WKHGXVW�H[WUDFWLRQ�V\VWHP�x WKHUH�VKRXOG�EH�D�SRVVLELOLW\�WR�EODQNHW�WKH�HQWLUH�LQVWDOODWLRQ�ZLWK�QLWURJHQ�DQGx SXOYHULVHG�FRDO�VLORV�VKRXOG�EH�EODQNHWHG�

��� &RNLQJ�SODQWV
����� &RNLQJ�SODQW��UDZ�PDWHULDO

5LVN�([SRVXUH
,QDSSURSULDWH�SLOLQJ�RI�FRDO�RU�FRNH��SDUWLFXODUO\�ZLWK�H[FHVVLYH�SLOH�KHLJKWV��PD\�VHOI�LJQLWH�



,0,$�:*3����������6WHHO�3ODQWV��3DUW�WZR���/RVV�3UHYHQWLRQ�$VSHFWV

�� ����

&RDO�UHSUHVHQWV�D�ILUH�ULVN�DERYH�D������FRQWHQW�RI�R[\JHQ��7KLV�ULVN�LV�KLJKHU�ZKHQFRDO�LV�ILQHO\�VL]HG�KDYLQJ�D�VL]H�GLVWULEXWLRQ�ZLWK�����RI�WKH�FRDO�JUDLQV�EHLQJ�VPDOOHUWKDQ���PP�LQ�GLDPHWHU�
7KH�H[SORVLRQ�ULVN�LV�VOLJKWO\�ORZHU�DW�KLJK�KXPLGLWLHV��DERYH������RI�WKH�FRDO�
*HQHUDOO\��FRNH�RYHQ�SODQWV�KDYH�D�VDIHW\�VWRFN�RI�FRDOV����PRQWK�RI�SURGXFWLRQ��7KHVWRUDJH�LV�QRW�KLJKO\�KD]DUGRXV�DQG�WKH�KDQGOLQJ�RI�FRDO�LV�EDVHG�RQ�ILUVW�LQ�ILUVW�RXWSULQFLSOH�
/RVV�3UHYHQWLRQ
7KH�SLOHV�VKRXOG�EH�VWRUHG�DW�OHDVW����P�IURP�DOO�LPSRUWDQW�EXLOGLQJ�VWUXFWXUHV�DQGVXIILFLHQW�K\GUDQW�LQVWDOODWLRQ�VKRXOG�EH�SURYLGHG�
&OHDQ�FRDO�ELQV�VKRXOG�EH�SURYLGHG�ZLWK�D�VSULQNOHU�SURWHFWLRQ�V\VWHP�

����� &RNH�RYHQ�DUHD
5LVN�([SRVXUH
7KH�EULFNZRUN�RI�WKH�FRNH�RYHQ�FDQ�RFFDVLRQDOO\�JHW�GDPDJHG�GXH�WR�WKHUPDO�IDWLJXHDQG�RYHUVWUHVVLQJ�
2YHUSUHVVXUH�E\�UHOHDVHG�JDVHV�PD\�OHDG�WR�PHFKDQLFDO�GHIRUPDWLRQ�RI�FRNH�RYHQV�
7KH�PDLQ�JDV�VXSSO\�LV�FRNH�JDV�RU�D�PL[WXUH�RI�FRNH�JDV�DQG�EODVW�IXUQDFH�JDV�7KH�JDV�VXSSO\�LV�YHU\�LPSRUWDQW�IRU�FRNH�RYHQV�WR�DYRLG�WKH�GHVWUXFWLRQ�RI�UHIUDFWRU\EULFNV��VLOLFRQ�GLR[LGH��
2WKHU�ULVNV�DUH�WKH�ORVV�RI�FRROLQJ�LQ�WKH�JDV�FROOHFWLRQ�PDLQ��EDULOOHW���DQG�ILUHV�LQHOHFWULFDO�URRPV�RU�K\GUDXOLFV�URRPV��IRU�WKH�/DUU\�&DU�DQG�IRU�UHYHUVDO�RI�WKH�FRNLQJIOXH��
/RVV�3UHYHQWLRQ
,Q�FDVH�RI�D�ORVV�RI�IXHO�JDV��DQ�DXWRPDWLF�LQHUW�JDV�LQMHFWLRQ��1���VKRXOG�IHHG�WKH�JDVSLSHV�
,I�WKH�JDV�SLSHV�DUH�UXQQLQJ�LQVLGH�URRPV�RU�XQGHU�WKH�FRNH�EDWWHU\��&2�DQG�+�H[SORVLRQ�GHWHFWLRQ�GHYLFHV�VKRXOG�EH�SURYLGHG�
$�EDFN�XS�VXSSO\�ZLWK�QDWXUDO�JDV�RU�/3*�IRU�WKH�RYHQ�VKRXOG�EH�DYDLODEOH�

��� 7KH�EODVW�IXUQDFH
5LVN ([SRVXUH
7KH�SUHVHQFH�RI�OLTXLG�KRW�PHWDO�DW�������R&�DQG�ZDWHU�FLUFXODWLQJ�LQ�FRROLQJ�HOHPHQWVLPSOLHV�WKDW�WKH�%)�PXVW�EH�FRQVLGHUHG�DV�KLJKO\�H[SRVHG�HTXLSPHQW��:KHQ�ZDWHUFRPHV�LQWR�FRQWDFW�ZLWK�KRW�PHWDO�D�YLROHQW�H[SORVLRQ�ZLOO�RFFXU�
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:HDU�DQG�WHDU�RI�WKH�UHIUDFWRU\�OLQLQJ�LQ�WKH�ORZHU�VHFWLRQV�RI�WKH�%)�]RQHV�LVFRQVLGHUDEOH��5HFHQW�WUHQGV�WR�H[WHQGLQJ�%)�FDPSDLJQ�SHULRGV�UHSUHVHQW�DQ�HQKDQFHGULVN�IDFWRU�
9HU\�VHULRXV�DFFLGHQWV�KDYH�KDSSHQHG�ZLWK�VSLOODJH�RI�KRW�PHWDO�RU�UHOHDVH�RI�KRW�JDV�:KLOVW�WDSSLQJ�WKH�%)�LV�D�VWDQGDUG�SURFHGXUH��SUREOHPV�GR�VWLOO�RFFXU�UHVXOWLQJ�LQGDPDJH�IURP�VSLOOHG�KRW�PHWDO�DQG�UDGLDQW�KHDW�
7KH�ORVV�RI�VXIILFLHQW�ZLQG�PDFKLQH�FDSDFLW\�OHDGV�WR�ORVV�RI�%)�RSHUDWLRQ�
&RDO�PLOOLQJ�PD\�FDXVH�D�GXVW�H[SORVLRQ�LQ�%)V KDYLQJ�FRDO�LQMHFWLRQ�V\VWHPV�
([FHVVLYH�SUHVVXUH�LQ�WKH�JDV�WUHDWPHQW�HTXLSPHQW�FRXOG�EH�FDXVHG�E\�D�EORFNLQJ�RIWKH�SUHFLSLWDWRUV�RU�WKH�ZDVKHUV�7KH�JDV�GXFWV�DUH�XVXDOO\�RI�D�ODUJH�GLDPHWHU�DQG�DERYH�JURXQG��LQ�FDVH�RI�D�SLSHFROODSVH�E\�PHFKDQLFDO�LPSDFW RU RYHUSUHVVXUH DQG�D�VXEVHTXHQW�UHOHDVH�RI�JDV�FRXOGRFFXU��7KLV�JDV�FRXOG�H[SORGH�LQ�D�VLPLODU�ZD\�DV�YDSRXU�FORXGV�H[SORGH�LQ�UHILQHULHV�
/RVV�3UHYHQWLRQ
,W�LV�RI�XWPRVW�LPSRUWDQFH�WR�PRQLWRU�DOO�RSHUDWLQJ�SDUDPHWHUV�RI�D�%)�VXFK�DVWHPSHUDWXUHV��SUHVVXUHV��WRS�JDV�FRPSRVLWLRQ��KHDW�IOX[HV��UHIUDFWRU\�FRROLQJFRQGLWLRQV�HWF�� DQG�WR�VXUYH\�WKHP�E\�H[SHULHQFHG�RSHUDWRUV�WR�DYRLG�YHU\�VHULRXVSUREOHPV�LQFOXGLQJ�KRW�VSRWV�DQG�EUHDNWKURXJK�RI�WKH�IXUQDFH�VKHOO�ZLWK�D�UHODWHGVSLOODJH�RI�KRW�PHWDO�RU�UHOHDVH�RI�KRW�JDV��2QFH�FULWLFDO�SDUDPHWHUV�DUH�H[FHHGHG�DXWRPDWLF�DODUPV�VKRXOG�EH�JLYHQ�RU�IDLO�VDIH�SRVLWLRQV�DFWLYDWHG��)RU�LQVWDQFH��WKHFRPSRVLWLRQ�RI�WKH�%)�WRS�JDV�LV�XVHG�DV DQ LQGLFDWRU�RI�D�FRROLQJ�ZDWHU�OHDNDJH�LQ�WKHVWDYHV�WR�ZKLFK�LPPHGLDWH�DWWHQWLRQ�PXVW�EH�JLYHQ�
%)�FDPSDLJQ�H[WHQVLRQV�UHTXLUH�YHU\�FDUHIXO�HQJLQHHULQJ�VWXGLHV�RI�WKH�ZKROH�%)V\VWHP�LQFOXGLQJ�DOO�DQFLOODU\�%)�HTXLSPHQW�VXFK�DV�DLU�SUH�KHDWHUV��WRS�JDV�SLSLQJ��WRSJDV�FOHDQLQJ�HWF��7KHVH�H[WHQVLRQV�KDYH�DQ�LPSDFW�RQ�WKH�JHQHUDO�ULVN�H[SRVXUH��7KHLQVWDOODWLRQ�RI�D�IRXUWK�KRW�EODVW�VWRYH�FRXOG�EH�UHTXLUHG ZKHQ�%)�FDPSDLJQ�WLPHV�LQH[FHVV�RI����\HDUV�DW�FRQVWDQWO\�KLJK�SURGXFWLRQ�OHYHO�DUH�DLPHG�IRU�
7KHUH�VKRXOG�DOZD\V�EH�VSDUH�FDSDFLW\�IRU�ZLQG�PDFKLQHV��,I�DQ�HOHFWULFDO�PRWRU�GULYHQSXPS�LV�XVHG��WKH�VSDUH�XQLW�VKRXOG�KDYH�������FDSDFLW\�DQG�VKRXOG�XVH�DQRWKHUGULYHU��GLHVHO�HQJLQH�RU�VWHDP�WXUELQH��
&RDO�PLOOV�VKRXOG�EH�ORFDWHG�LQ�RZQ�EXLOGLQJV�DW�D�VDIH�GLVWDQFH��IRU�LQVWDQFH����P�IURP�RWKHU�LPSRUWDQW�DUHDV��&RDO�GXVW�KDQGOLQJ�PD\�UHTXLUH�LQVWDOODWLRQ�RI�H[WLQJXLVKLQJDSSDUDWXV��VXFK�DV�RSHQ�VSULQNOHUV�
$GHTXDWH�FRQWURO�RI�WKH�FRROLQJ�FLUFXLW�IORZ�XWLOLVLQJ�GLIIHUHQWLDO�IORZ�PHWHUV�DQGWHPSHUDWXUH�FRQWUROV�VKRXOG�EH�SURYLGHG�IRU�LQ�HDFK�VHFWLRQ�RI�WKH�IXUQDFH�
7KHUPRFRXSOHV�VKRXOG�EH�LQVWDOOHG�DW�VHYHUDO�OHYHOV�LQ�WKH�UHIUDFWRU\�
7KHUH�VKRXOG�EH�D�PHDQV�WR�JUDQXODWH�WKH�FUXGH�LURQ�RU�WR�GXPS�LW�LQ�DQ�RSHQ�DUHD�LQFDVH�RI�SUREOHP�ZLWK�WKH�QRUPDO�HPSW\LQJ�SURFHVV�
7KHUH�VKRXOG�EH�D�PHDQV�WR�TXLFNO\�SOXJ�WKH�EODVW�IXUQDFH��$GHTXDWH�HPSW\LQJSURFHGXUHV�RI�KRW�PHWDO�IURP�WKH�%)�DUH�DOVR�QHHGHG�
,Q�FUXGH�LURQ�JUDQXODWLQJ�LQVWDOODWLRQV��WKH�ZDWHU�VXSSO\�VKRXOG�EH�UHOLDEOH��GRXEOHVXSSO\��
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,Q�FDVH�RI�SUREOHPV�ZLWK�WKH�JDV�WUHDWPHQW�XQLW��WKHUH�VKRXOG�EH�IODUHV�WR�EXUQ�WKHH[KDXVW�JDV�SURGXFHG��3UHVVXUH�UHOLHI�EOHHGHUV�VKRXOG�EH�SURYLGHG�WR�SUHYHQWH[FHVVLYH�SUHVVXUH�LQ�WKH�V\VWHP�
,PSDFW�SURWHFWLRQ�VKRXOG�EH�SURYLGHG�RQ�GXFW�VXSSRUWV�LQ�DUHDV�ZLWK�KHDY\�WUXFNRSHUDWLRQV�

��� $LU�SUH�KHDWHUV��KRW���EODVW�VWRYHV�FRZSHUV�
5LVN ([SRVXUH
7KH�F\FOLFDO�RSHUDWLQJ�PRGH�RI�KRW�EODVW�VWRYHV�UHVXOWV�LQ�FRQVWDQW�YDULDWLRQV�RI�PDWHULDOVWUHVVHV�ZKLFK�DUH�DJJUDYDWHG�E\�WKH�IRUPDWLRQ�RI�DFLGV�DV�D�UHVXOW�RI�IXHO�JDVFRPEXVWLRQ� +RW�EODVW�VWRYHV�DUH�KLJKO\�H[SRVHG�WR�D�FRPELQDWLRQ�RI�PHFKDQLFDOVWUHVV�DQG�FKHPLFDO�DWWDFN�PDLQO\�OHDGLQJ�WR�D�SKHQRPHQRQ�FDOOHG�VWUHVV�FRUURVLRQFUDFNLQJ��6&&��
:KHQ�RSHUDWLQJ�FRQGLWLRQV�LQ�WKH�%)�DUH�VHULRXVO\�GLVWXUEHG��D�EDFNIORZ�IURP�WKH�EODVWIXUQDFH�WR�WKH�KRW�EODVW�VWRYHV�FDQ�FDXVH�VHYHUH�JDV�H[SORVLRQV�LQ�KRW�EODVW�VWRYHV�
/RVV�3UHYHQWLRQ
+RW�EODVW�VWRYHV�PXVW�EH�LQVSHFWHG�DQG�VXUYH\HG�UHJXODUO\�E\�H[SHUWV�DSSO\LQJHVWDEOLVKHG�PDFKLQH�GLDJQRVWLF�PHWKRGV�LQ�RUGHU�WR�DYRLG�VHULRXV�H[SORVLRQV�
2Q�FRZSHUV�WKHUH�VKRXOG�EH�D�V\VWHP�WR�SUHYHQW�KRW�DLU�EDFN�IORZ�LQWR�WKH�KHDWLQJ�JDVV\VWHP�
'XH�WR�WKH�SUHVHQFH�RI�K\GUDXOLF�XQLWV��WKH�EXLOGLQJ�FRQWDLQLQJ�WKHVH��VKRXOG�EHVSULQNOHU�SURWHFWHG�RU�ZDWHU�VSUD\�V\VWHPV�VKRXOG�EH�SURYLGHG�DERYH�WKH�K\GUDXOLFXQLWV�

��� &RQYHUWLQJ�KRW�PHWDO�LQWR�VWHHO
����� %DVLF�R[\JHQ�IXUQDFHV��%2)�

5LVN�([SRVXUH
7KH�SUHVHQFH�RI�OLTXLG�VWHHO�DQG�FRROLQJ�ZDWHU�FLUFXODWLQJ�LQ�VRPH�IXUQDFH�FRPSRQHQWV�VXFK�DV�R[\JHQ�ODQFHV��LPSOLHV�WKDW�%2)©V�PXVW�EH�FRQVLGHUHG�DV�KLJKO\�H[SRVHGHTXLSPHQW��:KHQ�ZDWHU�FRPHV�LQWR�FRQWDFW�ZLWK�KRW�VWHHO�D�YLROHQW�H[SORVLRQ�ZLOO�RFFXU�,PSRUWDQW�DFFLGHQWV�KDYH�KDSSHQHG�ZLWK�VSLOODJH�RI�KRW�PHWDO�DQG�ORVVHV�GXH�WR�UDGLDQWKHDW�
'XH�WR�WKH�F\FOLFDO�PRGH�RI�RSHUDWLRQ��WKH�RII�JDV�VWHDP�ERLOHU�DERYH�WKH�%2)�LVH[SRVHG�WR�F\FOLFDO�PHFKDQLFDO�VWUHVV��7KLV�FDQ�UHVXOW�LQ�FUDFNV�DQG�PHFKDQLFDOGDPDJH�
7KH�%2)�RII�JDV�FOHDQLQJ�V\VWHP�LV�YLWDO�WR�PDLQWDLQ�WKH�RSHUDWLRQ�RI�WKH�IXUQDFH��)RUGXVW�VHSDUDWLRQ��YHU\�ODUJH�EDJ�ILOWHUV�DUH�XVHG��7KH\�UHSUHVHQW�D�ILUH�DQG�PDFKLQHU\EUHDNGRZQ�ULVN��'XVW�UHFRYHU\�SODQWV�DUH�WDLORU�PDGH�FRQVWUXFWLRQV�DQG�UHSODFHPHQWWLPHV�PD\�EH�H[WHQGHG�
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7KH�UHIUDFWRU\�OLQLQJ�LV�VXEMHFW�WR�ZHDU�DQG�WHDU��2XWEUHDN�RI�KRW�VWHHO�PD\�RFFXU�LQFDVH�RI�LQDGHTXDWH�PDLQWHQDQFH�
$�PROWHQ�PHWDO�VSLOO�FDXVHG�E\�WKH�WDSSLQJ�RSHUDWLRQ�RU�E\�IDLOXUH�RI�WKH�UHIUDFWRU\�FDQGDPDJH� IXHO� JDV� SLSLQJ�� R[\JHQ� SLSLQJ�� K\GUDXOLF� RLO� SLSLQJ�� XQSURWHFWHG� HOHFWULFDOFDEOHV�RU�HTXLSPHQW��FRQWURO�URRPV�DQG�VWUXFWXUDO�PHPEHUV�
6HULRXV�ILUHV�PD\�RFFXU�LQ�FDVH�WKH�R[\JHQ�VXSSO\�DQG�GLVWULEXWLRQ�V\VWHP�LV�QRWDGHTXDWHO\�PDLQWDLQHG�
,I�ZDWHU�IDOOV�RQ�WKH�VXUIDFH�RI�D�PROWHQ�PHWDO�EDWK�LW�LV�UDSLGO\�WUDQVIRUPHG�LQWR�VWHDPQRUPDOO\�ZLWKRXW�DQ\�PDMRU�SUREOHP�WR�WKH�HTXLSPHQW��0DMRU�SUREOHPV�FDQ�EH�FDXVHGE\�WKH�LQFOXVLRQ�RI�WKH�ZDWHU�LQVLGH�WKH�EDWK��,Q�WKLV�FDVH�WKH�ZDWHU�WUDSSHG�LQWR�WKH�EDWKLV� LPPHGLDWHO\� YDSRULVHG� DQG� SDUWLDOO\� GLVVRFLDWHG� LQWR� +� DQG� 2� ZLWK� FRQVHTXHQW¦VWHDP�H[SORVLRQ§�LQVLGH�WKH�PROWHQ�PHWDO�EDWK�
7KH�LQFOXVLRQ�RI�ZDWHU�LQVLGH�WKH�PROWHQ�PHWDO�EDWK�LV�QRUPDOO\�FDXVHG�E\�x WKH�ZDWHU�FRROHG�R[\JHQ�ODQFH�IDOOLQJ�LQWR�WKH�EDWK�x D�ZDWHU�OHDNDJH�RI�WKH�FRROLQJ�V\VWHP�ZHWWLQJ�WKH�UHIUDFWRU\�DQG�UHDFKLQJ�WKH�EDWKEHORZ�LWV�VXUIDFH�x D�ZDWHU� OHDNDJH� LQ� WKH�KRRG�FRROLQJ�V\VWHP��DERYH� WKH�VXUIDFH�RI� WKH�EDWK��ZKHQWKH�%2)�LV�WLOWHG�WR�SRXU�WKH�PHWDO�x D�PROWHQ�PHWDO�WKDW�VSLOOV� LQWR�D�ZHW�FRQWDLQPHQW�EDVLQ��H�J��VDIHW\�FRQWDLQPHQW�SLWEHORZ�WKH�IXUQDFH��RUx E\�ZDWHU�RU�HVSHFLDOO\�LFH��WUDSSHG�LQ�WKH�VFUDS�PHWDO�
6LQFH� WKH� %2)V SURGXFH� ODUJH� TXDQWLWLHV� RI� GXVW� DQG� JDV� �&2�� &2� HWF��� ZDVWHFOHDQLQJ�IDFLOLWLHV�DUH�HVVHQWLDO�WR�WKH�SURFHVV��DQG�PRVW� ORVVHV�DVVRFLDWHG�ZLWK WKHVHSLHFHV�RI�HTXLSPHQW�KDYH�EHHQ�ILUHV�RU�H[SORVLRQV�LQ�WKH�ZDVWH�FOHDQLQJ�V\VWHP�$�ILUH�LQ�WKH�K\GUDXOLF�V\VWHP��WKDW�SURYLGHV�SRZHU�IRU�DOPRVW�DOO�%2)�PRYHPHQWV��PD\VHULRXVO\�LQWHUUXSW�WKH�RSHUDWLRQ�&DOFLXP�FDUELGH�DQG�PDJQHVLXP�DUH�RIWHQ�XVHG�DV�DGGLWLYHV�IRU�WKH�GHVXOSKXUL]DWLRQ�RIWKH�EDWK��7KHVH�PDWHULDOV�FDQ�LQ�KXPLG�RU�ZHW�DWPRVSKHUHV�SURGXFH�H[SORVLYH�JDVHV�DFHW\OHQH��K\GURJHQ��
/RVV�3UHYHQWLRQ
7KH�R[\JHQ�ODQFH�VKRXOG�EH�SURYLGHG�ZLWK�DQ�HPHUJHQF\�H[WUDFWLRQ�GHYLFH�DQG�DGHGLFDWHG�SRZHU�VXSSO\ H�J��PHFKDQLFDO�FRXQWHUZHLJKW��SUHVVXULVHG�1� V\VWHP�
7KH�EUHDNLQJ�V\VWHP�RI�WKH�R[\JHQ�ODQFHV�VKRXOG�RSHUDWH�DW�WKH�HQG�RI�WKH�GULYH�ZKLFK�FRQWUROV�WKH�ODQFH�PRYHPHQW��$OWHUQDWLYHO\��WKH�ODQFH�FDQ�EH�SURYLGHG�ZLWK�DIL[HG��UHOLDEOH�PHFKDQLFDO�VWRSSHU��WR�HQVXUH�WKDW�LW�FDQQRW IDOO�LQVLGH�WKH�PROWHQ�EDWK�LQFDVH�RI�D�IDLOXUH��
7KH�FRROLQJ�V\VWHP�VKRXOG�EH�SURYLGHG�ZLWK�UHOLDEOH�ZDWHU�IORZ�FRQWURO�GHYLFHV�SUHIHUDEO\�GLIIHUHQWLDO�IORZ�PHWHUV�PRQLWRULQJ�WKH�LQOHW�DQG�RXWOHW�IORZV�RI�WKH�FRROLQJV\VWHP��
7KH�R[\JHQ�ODQFH�VKRXOG�EH�LQVSHFWHG�ZLWK�HVWDEOLVKHG�QRQ�GHVWUXFWLYH�WHVWLQJPHWKRGV��SUHIHUDEO\�DW�HDFK�UHSODFHPHQW�RI�WKH�QR]]OHV��
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7KH�HPHUJHQF\�SURFHGXUH�VKRXOG�FOHDUO\�LQGLFDWH�WKDW�QR�WLOWLQJ�RSHUDWLRQV�RI�WKH�%2)VKRXOG�EH�SHUIRUPHG�LQ�FDVH�RI�D�VXUIDFH�ZDWHU�OHDNDJH�
7KHUH�VKRXOG�EH�DQ�DGHTXDWH�EDVLQ�EHORZ�WKH�IXUQDFH�WR�FRQWDLQ�PROWHQ�PHWDO�VSLOOV�7KH�FRQWDLQPHQW�EDVLQ�VKRXOG�EH�UHJXODUO\�LQVSHFWHG�WR�FRQILUP�WKH�DEVHQFH�RI�ZDWHU�H�J��VXUIDFH�UXQ�RII�ZDWHU�DFFXPXODWLRQ��
,W�LV�FULWLFDO�QRW�WR�H[SRVH�VFUDS�PHWDO�VWRUDJH�WR�ZDWHU�RU�LFH��7KH�VFUDS�PHWDOFRPSRQHQWV�VKRXOG�EH�FXW�LQ�SLHFHV�WR�DYRLG�HQWUDSPHQWV�RI�ZDWHU�DQG�EH�YLVXDOO\LQVSHFWHG�EHIRUH�XVH��7KH�SUHSDUHG�VFUDS�KDV�WR�UHPDLQ�LQ�D�FRYHUHG�DUHD�IRU�D�IHZGD\V�EHIRUH�EHLQJ�LQWURGXFHG�LQ�WKH�IXUQDFH��WKH�DUHD�VKRXOG�EH�SURWHFWHG�IURP�UDLQ�VQRZ�RU�VXUIDFH�ZDWHU��
)LOWHU�V\VWHPV�VKRXOG�KDYH�SURYLVLRQ�IRU�ILUH�H[WLQJXLVKPHQW�DQG�IRU�H[SORVLRQ�SUHVVXUHUHOLHI�
&DOFLXP�FDUELGH�DQG�PDJQHVLXP�UHTXLUH�SURSHU�VWRUDJH�DQG�KDQGOLQJ�SURFHGXUHV��FXW�RII�URRP��KXPLGLW\�FRQWURO�HWF���DQG�ILUH�SURWHFWLRQ�VKRXOG�EH�SURYLGHG�ZLWK�GU\�FKHPLFDOSRZGHU�W\SH�H[WLQJXLVKHUV�

����� (OHFWULF�DUF�IXUQDFHV��($)�
1RWH��7KLV�FKDSWHU�SULPDULO\�DSSOLHV�WR�($)V�IRU�PLQL�PLOOV��VHYHUDO�IHDWXUHV�DUHFRPPRQ�IRU�IXUQDFHV�XVHG�IRU�VHFRQGDU\�PHWDOOXUJ\�
5LVN�([SRVXUH
'XH�WR�WKH�SUHVHQFH�RI�OLTXLG�VWHHO�DQG�FRROLQJ�ZDWHU�FLUFXODWLQJ�LQ�YDULRXV�IXUQDFHFRPSRQHQWV��($)V PXVW�EH�FRQVLGHUHG�DV�KLJKO\�H[SRVHG�HTXLSPHQW��:KHQ�ZDWHUFRPHV�LQWR�FRQWDFW�ZLWK�KRW�VWHHO�D�YLROHQW�H[SORVLRQ�ZLOO�RFFXU�
5HF\FOHG�VFUDS�IURP�YDULRXV�VRXUFHV�VXFK�DV�FDUV��KRXVHKROG�DSSOLDQFHV��EXLOGLQJPDWHULDO�LV�IUHTXHQWO\�SURFHVVHG�LQ�($)V� ,W�PD\�FRQWDLQ�XQGHVLUHG�FRPSRQHQWV�VXFKDV�JDV�ERWWOHV��RLO�RU�JDV�ILOOHG�VKRFN�DEVRUEHUV�DQG�PLOLWDU\�PDWHULDO�LQFOXGLQJH[SORVLYHV�
:DWHU�RU�LFH�PD\�EH�WUDSSHG�LQ�VFUDS��:KHQ�ORDGHG�WR�WKH�($)��WKLV�ZLOO�UHVXOW�LQH[SORVLRQV�
5DGLRDFWLYH�PDWHULDO�LQ�WKH�VFUDS�PD\�FRQWDPLQDWH�EDWFKHV�RI�PHWDO�
)XUQDFH�WUDQVIRUPHUV�XVLQJ�YHU\�KLJK�FXUUHQWV�DUH�VXEMHFW�WR�KLJK�PHFKDQLFDO�DQGWKHUPDO�VWUHVV�ZKLFK�PD\�UHVXOW�LQ�EUHDNGRZQ�
'XH�WR�WKH�EDWFK�W\SH�RSHUDWLRQ�RI�($)V� WKH�RII�JDV�VWHDP�FRROLQJ�V\VWHP�LV�H[SRVHGWR�F\FOLFDO�PHFKDQLFDO�VWUHVV�ZKLFK�FDQ�UHVXOW�LQ�FUDFNV�DQG�PHFKDQLFDO�GDPDJH�
)RU�GXVW�VHSDUDWLRQ��YHU\�ODUJH�EDJ�ILOWHUV�DV�ZHOO�DV�GULYHV���EORZHUV�DUH�XVHG��'XVWUHFRYHU\�SODQWV�PD\�EH�XQLTXH�SLORW�FRQVWUXFWLRQV�DQG�WKHUHIRUH�KDUG�WR�UHSODFH�'DPDJH�WR�WKH�RII�JDV�FOHDQLQJ�V\VWHP�PD\�FDXVH�VHULRXV�ORVV�RI�SURGXFWLRQ�
7KH�UHIUDFWRU\�OLQLQJ�LV�VXEMHFW�WR�ZHDU�DQG�WHDU�DQG�UHTXLUHV�SURSHU�PDLQWHQDQFH�
6SLOODJH�RI�OLTXLG�VWHHO�PD\�RFFXU�ZKHQ�WKH�FRQWHQW�RI�DQ�($)�LV�WDSSHG�LQWR�ODGOHV�WREH�WUDQVSRUWHG�E\�RYHUKHDG�FUDQHV�
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/RVV�3UHYHQWLRQ
6FUDS�VKRXOG�EH�FXW�LQ�VPDOO�SLHFHV�DQG�FDUHIXOO\�LQYHVWLJDWHG�
6FUDS SUH�KHDWLQJ�LQ�SUH�KHDWLQJ�IXUQDFHV��VRPHWLPHV�XVLQJ�($)�RII�JDVHV��LV�DQLPSRUWDQW�PHDVXUH�WR�DYRLG�SUREOHPV�DQG�WR�LQFUHDVH RSHUDWLRQDO�VDIHW\�
$OO�VFUDS�VKRXOG�SDVV�YLD�JDWHV�IRU�UDGLRDFWLYH�VFUHHQLQJ�EHIRUH�HQWHULQJ�IXUQDFHV�
7KHUH�VKRXOG�DOZD\V�EH�D�VSDUH�IXUQDFH�WUDQVIRUPHU�RQ�VLWH��7UDQVIRUPHUV�VKRXOG�KDYHIL[HG�VSULQNOHU�V\VWHPV�LQVWDOOHG�DQG�VKRXOG�EH�LQVWDOOHG�LQ�ILUH�FHOOV�RI�WKHLU�RZQ�
3URYLVLRQV�IRU�H[WLQJXLVKLQJ�GXVW�ILOWHU�XQLWV�VKRXOG�EH�PDGH��)DQV�DQG�GULYHV�IRU�ILOWHUXQLWV�VKRXOG�KDYH�VSDUHV�RU�EH�FDUHIXOO\�PRQLWRUHG�
,W�PXVW�EH�DVVXUHG WKDW�WKH�EULFN�OLQLQJ�LV�SHULRGLFDOO\�UHQHZHG�LQ�RUGHU�WR�DYRLGRXWEUHDN�RI�KRW�VWHHO��6SDUH�EULFNV�VKRXOG�EH�NHSW�RQ�VLWH�
(OHFWULFDO�VXSSO\�V\VWHPV�DQG�K\GUDXOLF�V\VWHPV�VKRXOG�EH�LQVWDOOHG�LQ�DUHDV�SURWHFWHGIURP�VSLOO�RI�KRW�PHWDO��7KH�FRQWURO�DQG�VXSHUYLVLRQ�RI�KRLVWLQJ�HTXLSPHQW�LV�LPSRUWDQW�

����� &RQWLQXRXV�FDVWLQJ
5LVN�([SRVXUH
&DVWLQJ�WKH�VWHHO�LV�D�GHOLFDWH�RSHUDWLRQ�VLQFH�WKH�VWUDQG�LV�LQLWLDOO\�RQO\�KDUGHQHG�DW�WKHVXUIDFH�DQG�LV�VWLOO�OLTXLG�LQVLGH��6SLOODJHV�RI�PROWHQ�VWHHO�FDQ�RFFXU�ZLWK�GDPDJH�E\UDGLDQW�KHDW�WR�PHFKDQLFDO�RU�FLYLO�VWUXFWXUHV��HOHFWULF�FDEOHV�DQG�K\GUDXOLF�HTXLSPHQWHWF�
3UREOHPV�ZLWK�WKH�RYHUKHDG�KDQGOLQJ�RI�WKH�ODGOH�DQG�LWV�VOLGH�JDWH�PD\�OHDG�WR�VSLOOV�
/RVV�3UHYHQWLRQ
7KH�SODWIRUP�E\�WKH�FDVWHU�VKRXOG�EH�OHDN�WLJKW�DOORZLQJ�VPDOOHU�VSLOOV�IURP�ODGOHV�RU�WKHWKXQGLVK��ZLWKRXW�FRQVHTXHQWLDO�GDPDJH�WR�DQ\�HTXLSPHQW��$OO�VHQVLWLYH�SLHFHV�RIHTXLSPHQW��HOHFWURQLF��HOHFWULFDO��K\GUDXOLF��HWF����HVSHFLDOO\�RQ�ORZHU�OHYHOV��VKRXOG�EHORFDWHG�LQ�ILUH�UHVLVWLYH�FHOOV�WR�SUHYHQW�LQIORZ�RI�KRW�PHWDO�
$Q�HPHUJHQF\�GXPSLQJ�DUUDQJHPHQW�VKRXOG�EH�SUHDUUDQJHG WR�VHFXUH�WKDW�WKH�KRWPHWDO�GRHV�QRW�FRPH�LQ�FRQWDFW�ZLWK�ZDWHU�
3URYLVLRQV�IRU�HIIHFWLYH�VHUYLFH�RI�VOLGH�JDWHV�VKRXOG�EH�PDGH�WR�VHFXUH�D�VDIHRSHUDWLRQ�

����� +RW�UROOLQJ�PLOOV
5LVN�([SRVXUH
/RVV�RI�FRROLQJ�DQG�H[SORVLRQ�RI�ILULQJ�JDV�IRU�ZDONLQJ�EHDP�IXUQDFHV�PD\�OHDG�WRGDPDJH�RI�WKH�IXUQDFH�
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7KH�SUHVHQFH�RI�VWHHO�DW�KLJK�WHPSHUDWXUH�DQG�ODUJH�DPRXQWV�RI�FRPEXVWLEOHV�VXFK�DVFDEOHV��OXEULFDWLQJ�RLO�DQG�K\GUDXOLF�RLO�XQGHU�YHU\�KLJK�RSHUDWLQJ�SUHVVXUH��PRVWO\LQVWDOOHG�LQ�WKH�EDVHPHQW�RI�WKH�PLOO��FRQVWLWXWH�DQ�DGGHG�ILUH�KD]DUG��)XUWKHUPRUH�OHDNDJHV�LQ�RLO�V\VWHPV�DUH�IUHTXHQW�
6XEVWDQWLDO�ULVNV�RI�ILUHV�VSUHDGLQJ�LQ�WKH�ODUJH�EXLOGLQJV�RU�WKHLU�EDVHPHQWV�H[LVW�:LWKRXW�DSSURSULDWH�PHDVXUHV��VXFK�DV�SDUWLWLRQLQJ�RI�EDVHPHQWV�RU�VHSDUDWH�URRPV�YLWDO�HTXLSPHQW�OLNH�ODUJH�PRWRUV�RU�HOHFWULFDO�FDELQHWV�PD\�EH�GDPDJHG�
/RVV�3UHYHQWLRQ
7KHUH�VKRXOG�EH�EDFN�XS�SXPSV�IRU�IXUQDFH�FRROLQJ�V\VWHPV��LQVWDOOHG�LQ�D�VDIHORFDWLRQ�*DV�ILUHG�IXUQDFHV�VKRXOG�EH�SURYLGHG�ZLWK�WKH�IROORZLQJ�IHDWXUHV�
x KDYH�VDIHW\�GHYLFHV�RQ WKH�EXUQHUV��IODPH�FRQWURO��PRQLWRULQJ�RI�FRPEXVWLRQ�JDV�DQGDLU�SUHVVXUH�
x KDYH�VDIHW\�GHYLFHV�RQ WKH�SLSLQJ��PDLQ�DQG�SLORW��LQFOXGLQJ�YHQW�OLQHV�RSHUDWLQJDXWRPDWLFDOO\�DQG�PDQXDOO\�WULJJHUHG�E\�KLJK�DQG�ORZ�SUHVVXUH�
x KDYH�VWDUW�XS�DQG�VWRS�SURFHGXUHV�WKDW�LQFOXGH�DXWRPDWHG�SXUJH�ZLWK�DLU��RU�LQHUWJDV��
x KDYH�SHUPDQHQW�PRQLWRULQJ�RI�IXUQDFH�DWPRVSKHUH�FRPSRVLWLRQ�DQG�WHPSHUDWXUH�LQWHUORFNHG�ZLWK�VDIHW\�GHYLFHV�DQG
x KDYH�D�JDV�SLSH�DUUDQJHPHQW�GHVLJQHG�WR�SUHYHQW�DQ\�H[SRVXUH�IURP�DGMDFHQWH[SORVLRQ�DQG�ILUH�KD]DUG�
7KH�K\GUDXOLF�V\VWHPV�VKRXOG�XVH�QRQ�FRPEXVWLEOH�IOXLGV�LI�SRVVLEOH�
+\GUDXOLF�V\VWHPV��XVLQJ�FRPEXVWLEOH�IOXLGV��VKRXOG�KDYH�DXWRPDWLF�VSULQNOHUSURWHFWLRQ�
/XEULFDWLRQ�V\VWHPV�VKRXOG�KDYH�DXWRPDWLF�VSULQNOHU�SURWHFWLRQ�
(OHFWULFDO�FDEOH�WXQQHOV�DQG�FDEOH�URRPV��SDUWLFXODUO\�XQGHUJURXQG��VKRXOG�KDYHDXWRPDWLF�VSULQNOHU�SURWHFWLRQ�
7KH�PDLQWHQDQFH�RI�RLO�FRQWDLQLQJ�V\VWHPV�VKRXOG�EH�HIIHFWLYH�HQRXJK�WR�DYRLGXQFRQWUROOHG�OHDNDJHV�
(OHFWULFDO�URRPV��OXEULFDWLRQ�HTXLSPHQW��K\GUDXOLF�HTXLSPHQW��FRQWURO�HTXLSPHQW�DQGPRWRU�URRPV�VKRXOG�DOO�EH�ORFDWHG�LQ�VHSDUDWH�ILUH�FRPSDUWPHQWV�
5ROOLQJ�PLOOV�DQG�GRZQ�FRLOHUV�VKRXOG�KDYH�DXWRPDWLF�VSULQNOHU�SURWHFWLRQ�

����� 3LFNOLQJ�SODQWV
5LVN�([SRVXUH
)LUH�ULVN�LV�SUHVHQW�GXH�WR�WKH IDFW�WKDW�WKH�WDQNV�DUH�PDGH�RI�FRPEXVWLEOH�PDWHULDO�,JQLWLRQ�RI�WKH�WDQNV�LV�RIWHQ�FDXVHG�E\�PDOIXQFWLRQLQJ�RI�HOHFWULF�KHDWLQJ�HOHPHQWV�
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7KH�SLFNOLQJ�SURFHVV�UHTXLUHV�FRUURVLYH�IOXLGV�DQG�WKH\�UHSUHVHQW�DQ�HQYLURQPHQWDOSROOXWLRQ�ULVN�LQ�FDVH�RI�VSLOOV�
/RVV�3UHYHQWLRQ
$UHDV�FRQWDLQLQJ�ODUJH�DPRXQWV�RI�FRPEXVWLEOH�PDWHULDOV�VKRXOG�KDYH�VSULQNOHUSURWHFWLRQ�
)OXLG�OHYHOV�VKRXOG�EH�PRQLWRUHG�DQG�D�VDIH�IXQFWLRQ�RI�KHDWLQJ�HOHPHQWV�VHFXUHG�
&XUELQJ�VKRXOG�EH�LQVWDOOHG�WR�SUHYHQW�WKH�VSUHDG�RI�VSLOOV�DQG�WKH�UHOHDVH�RI�ZDVWHZDWHU�VKRXOG�EH�FRQWUROOHG�

����� &ROG�UROOLQJ�PLOOV
5LVN�([SRVXUH
)LUH�IURP�ODUJH�K\GUDXOLF�XQLWV�DQG�OXEULFDWLRQ�V\VWHPV��XVXDOO\�KRXVHG�LQ�EDVHPHQWEHORZ�WKH�PLOO��UHSUHVHQWV�DQ�HVVHQWLDO�ILUH�ULVN�
2OG�WHFKQRORJ\�UROO�GULYHV�XWLOLVLQJ�ODUJH�HOHFWULFDO�PRWRUV��JHQHUDOO\�'&��UHSUHVHQW�DULVN�IDFWRU�EHFDXVH�WKH�'&�FXUUHQW�LV�JHQHUDWHG�IURP�$&�SRZHU�XVLQJ�JHQHUDWRUV�,OOJQHU�W\SH��DQG�WK\ULVWRUV��7KHVH�KDYH�UHSODFHPHQW�WLPHV�XS�WR�DQG�DERYH���PRQWKV��0RVW�UHFHQW�PLOOV�KDYH�PRGHUQ�IUHTXHQF\�FRQWUROOHG�$&�PRWRUV�ZLWK�VKRUWHUUHSODFHPHQW�WLPHV�
2WKHU�HVVHQWLDO�ILUH�ULVNV�DUH�IRU�LQVWDQFH��KRRGV�ORFDWHG�DERYH�KRXVLQJ�RI�WKH�PLOO�WLPEHU�XVHG�IRU�SLOLQJ�RI�VWHHO�SURGXFWV�DQG�DX[LOLDU\�V\VWHPV�IRU�UROO�UHFWLI\LQJ�VKRSV�
/RVV�3UHYHQWLRQ
7KH�FROG�UROOLQJ�PLOO�LWVHOI�VKRXOG�EH�SURWHFWHG�ZLWK�GHOXJH�RU�ZDWHU�VSUD\�V\VWHP�
7KH�OXEULFDWLRQ�DQG�K\GUDXOLF�V\VWHPV�EHORZ�JURXQG�VKRXOG�KDYH�VSULQNOHU�SURWHFWLRQ�
9DSRXU�H[KDXVW�KRRGV��RU�GXFWV�OHDGLQJ�WR�ILOWHU�V\VWHPV��VKRXOG�KDYH�&2� SURWHFWLRQ�(OHFWULFDO�V\VWHPV�DQG�HOHFWURQLF�FRQWURO�V\VWHPV�VKRXOG�EH�VLWXDWHG�LQ�VHSDUDWH�ILUHFRPSDUWPHQWV��:DWHU�VSULQNOHU�RU�WRWDO�IORRGLQJ�JDV�VXSSUHVVLRQ�V\VWHPV�PD\�EHQHHGHG�EDVHG�RQ�ULVN�DQDO\VLV�
0RWRUV�DQG�JHDU�ER[HV�VKRXOG�EH�ORFDWHG�LQ�VHSDUDWH�ILUH�FRPSDUWPHQWV�
7KH�DPRXQW�RI�WLPEHU�LQVLGH�WKH�PLOO�VKRXOG�EH�PLQLPLVHG�
7KH�ILUH�ORDG�LQ�UHFWLI\LQJ�VKRSV�VKRXOG�EH�NHSW�DW�D�PLQLPXP��(OHFWULFDO�URRPV�VKRXOGKDYH�ILUH�GHWHFWLRQ�DQG�RU�DXWRPDWLF�H[WLQJXLVKLQJ�V\VWHPV�

����� $QQHDOLQJ�SODQWV
5LVN ([SRVXUH
7KH�SUHVHQFH�RI�K\GURJHQ�UHSUHVHQWV�D�ULVN�RI�H[SORVLRQ�DQG�ILUH�
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)RU�FRQWLQXRXV�IXUQDFHV��K\GUDXOLF�V\VWHPV�XVHG�IRU�XSVWUHDP��XQZLQGLQJ�PDFKLQHV�VKHDUV��ZHOGLQJ�PDFKLQH��DQG�GRZQVWUHDP��ZLQGLQJ�PDFKLQHV��HTXLSPHQW�UHSUHVHQW�DILUH�ULVN�
*DV�XVHG�WR�KHDW�WKH�IXUQDFH�UHSUHVHQWV�DQ�H[SORVLRQ�KD]DUG��7KH�UHOHDVH�RI�R[\JHQ�XVHG�IRU�LPSURYLQJ�IXUQDFH�KHDWLQJ��UHSUHVHQWV�DQ�HQKDQFHG�ILUH�ULVN�
/RVV�3UHYHQWLRQ
$UHDV� FRQWDLQLQJ�K\GUDXOLF� HTXLSPHQW� DUH� WR� EH�SURWHFWHG�E\� VSULQNOHUV�� DV� WKH\� FDQVWRS�WKH�ZKROH�DQQHDOLQJ�SURFHVV��1RQ�FRPEXVWLEOH�K\GUDXOLF�IOXLGV�DUH�UHFRPPHQGHG�
6HH�ORVV�SUHYHQWLRQ�UHFRPPHQGDWLRQV�LQ��������+RW�UROOLQJ�PLOOV�
6KRXOG�WKH�1��+��PL[WXUH�EH�REWDLQHG�IURP�DPPRQLD��WKHQ�WKH�FUDFNLQJ�XQLWV�DQGDPPRQLD�WDQNV�DUH�WR�EH�ORFDWHG�RXWVLGH�

����� +RW�JDOYDQLVLQJ
5LVN�([SRVXUH
+HDY\�K\GUDXOLF�XQLWV�DUH�XVHG�IRU�ZLQGLQJ�DQG�XQZLQGLQJ�RI�WKH�VWULS�DQG�WKHVHFRQVWLWXWH�D�SRWHQWLDO�IRU�ILUHV�
5HOHDVH�RI�PROWHQ�PHWDO�LQ�SRQGV�EHORZ�WKH�UROOV�PD\�OHDG�WR�GDPDJH�RI�VXUURXQGLQJHTXLSPHQW�
'DPDJH�WR�HOHFWULFDO�VXSSO\�DQG�KHDWLQJ�XQLWV�UHSUHVHQW�VLPLODU�ULVNV�DV�WKRVHGHVFULEHG�IRU�WKH�DQQHDOLQJ�SODQWV�
/RVV�3UHYHQWLRQ
$UHDV�FRQWDLQLQJ�K\GUDXOLF�HTXLSPHQW�VKRXOG�EH�SURWHFWHG�E\�VSULQNOHUV��EHFDXVH�LIWKHVH�SLHFHV�RI�HTXLSPHQW�DUH�GDPDJHG��WKH�KRW�JDOYDQLVLQJ�SURFHVV�PD\�EHLQWHUUXSWHG��1RQ�FRPEXVWLEOH�K\GUDXOLF�IOXLGV�DUH�UHFRPPHQGHG�
5HWHQWLRQ�DUUDQJHPHQWV�EHORZ�PROWHQ�PHWDO�SRWV�VKRXOG�EH�GHVLJQHG�WR�SUHYHQW�VSLOOIURP�UHDFKLQJ�FULWLFDO�HOHPHQWV�)LUH�GHWHFWRUV�DQG�DSSURSULDWH�SURWHFWLRQ�VKRXOG�EH�LQVWDOOHG�IRU�HOHFWULFDO�V\VWHPV�DQGIXUQDFHV�DV�UHFRPPHQGHG�IRU�DQQHDOLQJ�SODQWV�

����� (OHFWUR�JDOYDQLVLQJ
5LVN�([SRVXUH
7KH�UHOHDVH�RI�JDVHRXV�K\GURJHQ�LQ�WKH�HOHFWUR�JDOYDQLVLQJ�FHOOV�PD\�FDXVH�ILUH�RUH[SORVLRQ�
([SORVLRQV�DQG�ILUHV�PD\�EH�FDXVHG�E\�VWURQJ�R[LGLVHUV�XVHG�LQ�WKH�SURFHVV�
)LUHV�PD\�RFFXU�LQ�HTXLSPHQW�RU�FRPSRQHQWV�PDGH�RI�SODVWLF�PDWHULDO�
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+HDY\�K\GUDXOLF�XQLWV�DUH�XVHG�IRU�ZLQGLQJ�DQG�XQZLQGLQJ�RI�WKH�VWULS�DQG�WKHVHFRQVWLWXWH�D�SRWHQWLDO�IRU�ILUHV�
/RVV�3UHYHQWLRQ
)RUFHG�YHQWLODWLRQ�VKRXOG�EH�LQVWDOOHG�DQG�FRQWUROOHG�E\�K\GURJHQ�GHWHFWRUV�
7KH�SUHVHQFH�RI�RUJDQLF�PDWHULDO�VKRXOG�EH�FRQWUROOHG�LQ�DUHDV�FRQWDLQLQJ�R[LGLVHUV�
$XWRPDWLF�VSULQNOHUV�VKRXOG�EH�LQVWDOOHG�WR�SURWHFW�K\GUDXOLF�XQLWV��HOHFWULFDO�URRPV�DQGFDEOH�URRPV��7RWDO�IORRGLQJ�JDV�V\VWHPV�PD\�EH�HIIHFWLYH�IRU�VRPH�HOHFWULFDO�URRPV
*HQHUDO�VSULQNOHU�SURWHFWLRQ�VKRXOG�EH�LQVWDOOHG�LQ�DUHDV�FRQWDLQLQJ�ODUJH�DPRXQWV�RISODVWLF�FRQWDLQHUV�DQG�RWKHU�FRPEXVWLEOHV�

������ &RORXU�FRDWLQJ
5LVN�([SRVXUH
3DLQWV�DQG�FRPEXVWLEOH�VROYHQWV�LQ�VWRUDJH�IDFLOLWLHV�DQG�SXPS�URRPV�UHSUHVHQW�DVHURXV�ILUH�KD]DUG�
)LUHV�RU�H[SORVLRQV�PD\�RFFXU�LQ�WKH�FRDWLQJ�KRRG�DQG�LQ�WKH�LQFLQHUDWRU�IRU�IXPHV�
/RVV�3UHYHQWLRQ
7KH� VWRUDJH�RI� SDLQWV� DQG� VROYHQWV� VKRXOG�EH� LQ� D� VHSDUDWHG� ILUH� FRPSDUWPHQW��%XONVWRUDJH�RI�FRPEXVWLEOH�OLTXLGV�VKRXOG�EH�LQ�D�VHSDUDWH�EXLOGLQJ��6WRUDJHV�LQVLGH�WKH�PLOOQHHG�IL[HG�ILUH�H[WLQJXLVKLQJ�V\VWHPV�
3XPS� DQG� PL[LQJ� URRPV� VKRXOG� EH� LQ� VHSDUDWH� FRPSDUWPHQWV� DQG� SURWHFWHG� E\DXWRPDWLF� ZDWHU� VSULQNOHU� RU� IRDP� V\VWHPV�� 7KH� W\SH� RI� IRDP� VKRXOG� EH� FKRVHQ� WRFRPSO\�ZLWK�WKH�W\SH�RI�VROYHQWV�XVHG�
&RDWLQJ�KRRGV�DQG�LQFLQHUDWRUV�VKRXOG�EH�GHVLJQHG�IRU�H[SORVLRQV�RU�SURYLGHG�ZLWKVXLWDEOH�SUHVVXUH�UHOLHI�DUUDQJHPHQWV�
7KH�XVH�RI�ZDWHU�EDVHG�FRDWLQJV�LV�UHFRPPHQGHG�
5HIHUHQFHV
,62����������0HFKDQLFDO�YLEUDWLRQ��(YDOXDWLRQ�RI�PDFKLQH�YLEUDWLRQ�E\�PHDVXUHPHQWVRQ�QRQ�URWDWLQJ�SDUWV��3DUW���� ,QGXVWULDO�PDFKLQHV�ZLWK�QRPLQDO�SRZHU�DERYH����N:DQG�QRPLQDO�VSHHGV�EHWZHHQ����U�PLQ�DQG�������U�PLQ�ZKHQ�PHDVXUHG�LQ�VLWX���������S�
ZZZ�LPLD�FRP���+RIIPDQ��*���cVWU|P��7���6FKXW]��'��YDQ�+HFNH��*�	�:LOOEHUJ��/�(��6WHHO�SODQWV��3DUW�����5LVN�([SRVXUH�DQG�FODLPV�H[SHULHQFH���,0,$�:*3���������,0,$&RQIHUHQFH�������5RPH����S�
ZZZ�LPLD�FRP���cVWU|P��7���6LQFODLU��&�	�6PDOOH\��6���8VH�RI�1RQ�GHVWUXFWLYH�7HVWLQJ�1'7��LQ�HQJLQHHULQJ�LQVXUDQFH���,0,$�:*3������(���,0,$�&RQIHUHQFH�������=�ULFK���S�


