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��� ,QWURGXFWLRQ

5LVN�PDQDJHPHQW SULQFLSOHV�DUH�HIIHFWLYHO\�XWLOL]HG�LQ�PDQ\�DUHDV�RI�EXVLQHVV�DQG�JRYHUQPHQW�

LQFOXGLQJ�ILQDQFH��LQVXUDQFH��RFFXSDWLRQDO�VDIHW\��SXEOLF�KHDOWK��SKDUPDFRYLJLODQFH��DQG�E\�DJHQFLHV�

UHJXODWLQJ�WKHVH�LQGXVWULHV��$OWKRXJK�WKHUH�DUH�VRPH�H[DPSOHV�RI�WKH�XVH�RI�TXDOLW\�ULVN�PDQDJHPHQW

LQ�WKH�SKDUPDFHXWLFDO�LQGXVWU\�WRGD\��WKH\�DUH�OLPLWHG�DQG�GR�QRW�UHSUHVHQW�WKH�IXOO�FRQWULEXWLRQV�WKDW�

ULVN�PDQDJHPHQW�KDV�WR�RIIHU��,Q�DGGLWLRQ��WKH�LPSRUWDQFH�RI�TXDOLW\�V\VWHPV KDV�EHHQ�UHFRJQL]HG�LQ�

WKH�SKDUPDFHXWLFDO�LQGXVWU\�DQG�LW�LV�EHFRPLQJ�HYLGHQW�WKDW�TXDOLW\�ULVN�PDQDJHPHQW�LV�D�YDOXDEOH�

FRPSRQHQW�RI�DQ�HIIHFWLYH�TXDOLW\�V\VWHP��

,W�LV�FRPPRQO\�XQGHUVWRRG�WKDW�ULVN LV�GHILQHG�DV�WKH�FRPELQDWLRQ�RI�WKH�SUREDELOLW\�RI�RFFXUUHQFH�RI�

KDUP DQG�WKH�VHYHULW\ RI�WKDW�KDUP��+RZHYHU��DFKLHYLQJ�D�VKDUHG�XQGHUVWDQGLQJ�RI�WKH�DSSOLFDWLRQ�RI�

ULVN�PDQDJHPHQW�DPRQJ�GLYHUVH�VWDNHKROGHUV LV�GLIILFXOW�EHFDXVH�HDFK�VWDNHKROGHU�PLJKW�SHUFHLYH�

GLIIHUHQW�SRWHQWLDO�KDUPV��SODFH�D�GLIIHUHQW�SUREDELOLW\�RQ�HDFK�KDUP�RFFXUULQJ�DQG�DWWULEXWH�GLIIHUHQW�

VHYHULWLHV�WR�HDFK�KDUP��,Q�UHODWLRQ�WR�SKDUPDFHXWLFDOV��DOWKRXJK�WKHUH�DUH�D�YDULHW\�RI�VWDNHKROGHUV��

LQFOXGLQJ�SDWLHQWV�DQG�PHGLFDO�SUDFWLWLRQHUV�DV�ZHOO�DV�JRYHUQPHQW�DQG�LQGXVWU\��WKH�SURWHFWLRQ�RI�WKH�

SDWLHQW�E\�PDQDJLQJ�WKH�ULVN�WR�TXDOLW\�VKRXOG�EH�FRQVLGHUHG�RI�SULPH�LPSRUWDQFH�

7KH�PDQXIDFWXULQJ�DQG�XVH�RI�D�GUXJ��PHGLFLQDO��SURGXFW��LQFOXGLQJ�LWV�FRPSRQHQWV��QHFHVVDULO\�HQWDLO�

VRPH�GHJUHH�RI�ULVN��7KH�ULVN�WR�LWV�TXDOLW\�LV�MXVW�RQH�FRPSRQHQW�RI�WKH�RYHUDOO�ULVN��,W�LV�LPSRUWDQW�WR�

XQGHUVWDQG�WKDW�SURGXFW�TXDOLW\ VKRXOG�EH�PDLQWDLQHG�WKURXJKRXW�WKH�SURGXFW�OLIHF\FOH VXFK�WKDW�WKH�

DWWULEXWHV�WKDW�DUH�LPSRUWDQW�WR�WKH�TXDOLW\�RI�WKH�GUXJ��PHGLFLQDO��SURGXFW�UHPDLQ�FRQVLVWHQW�ZLWK�

WKRVH�XVHG�LQ�WKH�FOLQLFDO�VWXGLHV��$Q�HIIHFWLYH�TXDOLW\�ULVN�PDQDJHPHQW�DSSURDFK�FDQ�IXUWKHU�HQVXUH�

WKH�KLJK�TXDOLW\�RI�WKH�GUXJ��PHGLFLQDO� SURGXFW�WR�WKH�SDWLHQW�E\�SURYLGLQJ�D�SURDFWLYH�PHDQV�WR�

LGHQWLI\�DQG�FRQWURO�SRWHQWLDO�TXDOLW\�LVVXHV�GXULQJ�GHYHORSPHQW�DQG�PDQXIDFWXULQJ��$GGLWLRQDOO\��XVH�RI�

TXDOLW\�ULVN�PDQDJHPHQW�FDQ�LPSURYH�WKH�GHFLVLRQ�PDNLQJ�LI�D�TXDOLW\�SUREOHP�DULVHV��(IIHFWLYH�TXDOLW\�

ULVN�PDQDJHPHQW�FDQ�IDFLOLWDWH�EHWWHU�DQG�PRUH�LQIRUPHG�GHFLVLRQV��FDQ�SURYLGH�UHJXODWRUV�ZLWK�

JUHDWHU�DVVXUDQFH�RI�D�FRPSDQ\¶V�DELOLW\�WR�GHDO�ZLWK�SRWHQWLDO�ULVNV�DQG�FDQ�EHQHILFLDOO\�DIIHFW�WKH�

H[WHQW�DQG�OHYHO�RI�GLUHFW�UHJXODWRU\�RYHUVLJKW�

7KH�SXUSRVH�RI�WKLV�GRFXPHQW�LV�WR�RIIHU�D�V\VWHPDWLF�DSSURDFK�WR�TXDOLW\�ULVN�PDQDJHPHQW� ,W�VHUYHV�

DV�D�IRXQGDWLRQ�RU�UHVRXUFH�GRFXPHQW�WKDW�LV�LQGHSHQGHQW�RI��\HW�VXSSRUWV��RWKHU�,&+�4XDOLW\�

GRFXPHQWV�DQG�FRPSOHPHQWV�H[LVWLQJ�TXDOLW\�SUDFWLFHV��UHTXLUHPHQWV��VWDQGDUGV��DQG�JXLGHOLQHV�ZLWKLQ�

WKH�SKDUPDFHXWLFDO�LQGXVWU\�DQG�UHJXODWRU\�HQYLURQPHQW��,W�VSHFLILFDOO\�SURYLGHV�JXLGDQFH�RQ�WKH�

SULQFLSOHV�DQG�VRPH�RI�WKH�WRROV�RI�TXDOLW\�ULVN�PDQDJHPHQW�WKDW�FDQ�HQDEOH�PRUH�HIIHFWLYH�DQG�

FRQVLVWHQW�ULVN�EDVHG�GHFLVLRQV��ERWK�E\�UHJXODWRUV�DQG�LQGXVWU\��UHJDUGLQJ�WKH�TXDOLW\�RI�GUXJ�

VXEVWDQFHV�DQG�GUXJ��PHGLFLQDO��SURGXFWV�DFURVV�WKH�SURGXFW�OLIHF\FOH��,W�LV�QRW�LQWHQGHG�WR�FUHDWH�DQ\�

QHZ�H[SHFWDWLRQV�EH\RQG�WKH�FXUUHQW�UHJXODWRU\�UHTXLUHPHQWV�

,W�LV�QHLWKHU�DOZD\V DSSURSULDWH�QRU�DOZD\V�QHFHVVDU\�WR�XVH�D�IRUPDO�ULVN�PDQDJHPHQW�SURFHVV��XVLQJ�

UHFRJQL]HG�WRROV�DQG��RU�LQWHUQDO�SURFHGXUHV�H�J���VWDQGDUG�RSHUDWLQJ�SURFHGXUHV���7KH�XVH�RI�LQIRUPDO�

ULVN�PDQDJHPHQW�SURFHVVHV��XVLQJ�HPSLULFDO�WRROV�DQG��RU�LQWHUQDO�SURFHGXUHV��FDQ�DOVR�EH�FRQVLGHUHG�

DFFHSWDEOH��$SSURSULDWH�XVH�RI�TXDOLW\�ULVN�PDQDJHPHQW�FDQ�IDFLOLWDWH�EXW�GRHV�QRW�REYLDWH�LQGXVWU\¶V�

REOLJDWLRQ�WR�FRPSO\�ZLWK�UHJXODWRU\�UHTXLUHPHQWV�DQG�GRHV�QRW�UHSODFH�DSSURSULDWH�FRPPXQLFDWLRQV�

EHWZHHQ�LQGXVWU\�DQG�UHJXODWRUV�

��� 6FRSH

7KLV�JXLGHOLQH�SURYLGHV�SULQFLSOHV�DQG�H[DPSOHV�RI�WRROV�IRU�TXDOLW\�ULVN�PDQDJHPHQW�WKDW�FDQ�EH�

DSSOLHG�WR�GLIIHUHQW�DVSHFWV�RI�SKDUPDFHXWLFDO�TXDOLW\��7KHVH�DVSHFWV�LQFOXGH�GHYHORSPHQW��

PDQXIDFWXULQJ��GLVWULEXWLRQ��DQG�WKH�LQVSHFWLRQ�DQG�VXEPLVVLRQ�UHYLHZ�SURFHVVHV�WKURXJKRXW�WKH�
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OLIHF\FOH�RI�GUXJ�VXEVWDQFHV��GUXJ��PHGLFLQDO��SURGXFWV��ELRORJLFDO�DQG�ELRWHFKQRORJLFDO�SURGXFWV�

�LQFOXGLQJ�WKH�XVH�RI�UDZ�PDWHULDOV��VROYHQWV��H[FLSLHQWV��SDFNDJLQJ�DQG�ODEHOLQJ�PDWHULDOV�LQ�GUXJ�

�PHGLFLQDO��SURGXFWV��ELRORJLFDO�DQG�ELRWHFKQRORJLFDO�SURGXFWV��

��� 3ULQFLSOHV�RI�TXDOLW\�ULVN�PDQDJHPHQW

7ZR�SULPDU\�SULQFLSOHV�RI�TXDOLW\�ULVN�PDQDJHPHQW�DUH�

x 7KH�HYDOXDWLRQ�RI�WKH�ULVN�WR�TXDOLW\�VKRXOG�EH�EDVHG�RQ�VFLHQWLILF�NQRZOHGJH�DQG�XOWLPDWHO\�OLQN�WR�

WKH�SURWHFWLRQ�RI�WKH�SDWLHQW��DQG

x 7KH�OHYHO�RI�HIIRUW��IRUPDOLW\�DQG�GRFXPHQWDWLRQ�RI�WKH�TXDOLW\�ULVN�PDQDJHPHQW�SURFHVV�VKRXOG�EH�

FRPPHQVXUDWH�ZLWK�WKH�OHYHO�RI�ULVN�

��� *HQHUDO�TXDOLW\�ULVN�PDQDJHPHQW�SURFHVV

4XDOLW\�ULVN�PDQDJHPHQW�LV�D�V\VWHPDWLF�SURFHVV�IRU�WKH�DVVHVVPHQW��FRQWURO��FRPPXQLFDWLRQ�DQG�

UHYLHZ�RI�ULVNV�WR�WKH�TXDOLW\�RI�WKH�GUXJ��PHGLFLQDO��SURGXFW�DFURVV�WKH�SURGXFW�OLIHF\FOH��$�PRGHO�IRU�

TXDOLW\�ULVN�PDQDJHPHQW�LV�RXWOLQHG�LQ�WKH�GLDJUDP��)LJXUH�����2WKHU�PRGHOV�FRXOG�EH�XVHG��7KH�

HPSKDVLV�RQ�HDFK�FRPSRQHQW�RI�WKH�IUDPHZRUN�PLJKW�GLIIHU�IURP�FDVH�WR�FDVH�EXW�D�UREXVW�SURFHVV�ZLOO�

LQFRUSRUDWH�FRQVLGHUDWLRQ�RI�DOO�WKH�HOHPHQWV�DW�D�OHYHO�RI�GHWDLO�WKDW�LV�FRPPHQVXUDWH�ZLWK�WKH�VSHFLILF�

ULVN�

)LJXUH���� 2YHUYLHZ�RI�D�W\SLFDO�TXDOLW\�ULVN�PDQDJHPHQW�SURFHVV

'HFLVLRQ�QRGHV�DUH�QRW�VKRZQ�LQ�WKH�GLDJUDP�DERYH�EHFDXVH�GHFLVLRQV�FDQ�RFFXU�DW�DQ\�SRLQW�LQ�WKH�

SURFHVV��7KHVH�GHFLVLRQV�PLJKW�EH�WR�UHWXUQ�WR�WKH�SUHYLRXV�VWHS�DQG�VHHN�IXUWKHU�LQIRUPDWLRQ��WR�

DGMXVW�WKH�ULVN�PRGHOV�RU�HYHQ�WR�WHUPLQDWH�WKH�ULVN�PDQDJHPHQW�SURFHVV�EDVHG�XSRQ�LQIRUPDWLRQ�WKDW�

VXSSRUWV�VXFK�D�GHFLVLRQ��1RWH��³XQDFFHSWDEOH´�LQ�WKH�IORZFKDUW�GRHV�QRW�RQO\�UHIHU�WR�VWDWXWRU\��

OHJLVODWLYH�RU�UHJXODWRU\�UHTXLUHPHQWV��EXW�DOVR�WR�WKH�QHHG�WR�UHYLVLW�WKH�ULVN�DVVHVVPHQW�SURFHVV��
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����� 5HVSRQVLELOLWLHV

4XDOLW\�ULVN�PDQDJHPHQW�DFWLYLWLHV�DUH�XVXDOO\��EXW�QRW�DOZD\V��XQGHUWDNHQ�E\�LQWHUGLVFLSOLQDU\�WHDPV��

:KHQ�WHDPV�DUH�IRUPHG��WKH\�VKRXOG�LQFOXGH�H[SHUWV�IURP�WKH�DSSURSULDWH�DUHDV��H�J���TXDOLW\�XQLW��

EXVLQHVV�GHYHORSPHQW��HQJLQHHULQJ��UHJXODWRU\�DIIDLUV��SURGXFWLRQ�RSHUDWLRQV��VDOHV�DQG�PDUNHWLQJ��

OHJDO��VWDWLVWLFV�DQG�FOLQLFDO��LQ�DGGLWLRQ�WR�LQGLYLGXDOV�ZKR�DUH�NQRZOHGJHDEOH�DERXW�WKH�TXDOLW\�ULVN�

PDQDJHPHQW�SURFHVV�

'HFLVLRQ�PDNHUV VKRXOG

x WDNH�UHVSRQVLELOLW\�IRU�FRRUGLQDWLQJ�TXDOLW\�ULVN�PDQDJHPHQW�DFURVV�YDULRXV�IXQFWLRQV�DQG�

GHSDUWPHQWV�RI�WKHLU�RUJDQL]DWLRQ��DQG

x DVVXUH�WKDW�D�TXDOLW\�ULVN�PDQDJHPHQW�SURFHVV�LV�GHILQHG��GHSOR\HG�DQG�UHYLHZHG�DQG�WKDW�

DGHTXDWH�UHVRXUFHV�DUH�DYDLODEOH��

����� ,QLWLDWLQJ�D�TXDOLW\�ULVN�PDQDJHPHQW�SURFHVV

4XDOLW\�ULVN�PDQDJHPHQW�VKRXOG�LQFOXGH�V\VWHPDWLF�SURFHVVHV�GHVLJQHG�WR�FRRUGLQDWH��IDFLOLWDWH�DQG�

LPSURYH�VFLHQFH�EDVHG�GHFLVLRQ�PDNLQJ�ZLWK�UHVSHFW�WR�ULVN��3RVVLEOH�VWHSV�XVHG�WR�LQLWLDWH�DQG�SODQ�D�

TXDOLW\�ULVN�PDQDJHPHQW�SURFHVV�PLJKW�LQFOXGH�WKH�IROORZLQJ�

x 'HILQH�WKH�SUREOHP�DQG�RU�ULVN�TXHVWLRQ��LQFOXGLQJ�SHUWLQHQW�DVVXPSWLRQV�LGHQWLI\LQJ�WKH�SRWHQWLDO�

IRU�ULVN�

x $VVHPEOH�EDFNJURXQG�LQIRUPDWLRQ�DQG��RU�GDWD�RQ�WKH�SRWHQWLDO�KD]DUG��KDUP�RU�KXPDQ�KHDOWK�

LPSDFW�UHOHYDQW�WR�WKH�ULVN�DVVHVVPHQW�

x ,GHQWLI\�D�OHDGHU�DQG�QHFHVVDU\�UHVRXUFHV�

x 6SHFLI\�D�WLPHOLQH��GHOLYHUDEOHV�DQG�DSSURSULDWH�OHYHO�RI�GHFLVLRQ�PDNLQJ�IRU�WKH�ULVN�PDQDJHPHQW�

SURFHVV�

����� 5LVN�DVVHVVPHQW

5LVN�DVVHVVPHQW FRQVLVWV�RI�WKH�LGHQWLILFDWLRQ�RI�KD]DUGV�DQG�WKH�DQDO\VLV�DQG�HYDOXDWLRQ�RI�ULVNV�

DVVRFLDWHG�ZLWK�H[SRVXUH�WR�WKRVH�KD]DUGV��DV�GHILQHG�EHORZ���4XDOLW\�ULVN�DVVHVVPHQWV�EHJLQ�ZLWK�D�

ZHOO�GHILQHG�SUREOHP�GHVFULSWLRQ�RU�ULVN�TXHVWLRQ��:KHQ�WKH�ULVN�LQ�TXHVWLRQ�LV�ZHOO�GHILQHG��DQ�

DSSURSULDWH�ULVN�PDQDJHPHQW�WRRO��VHH�H[DPSOHV�LQ�VHFWLRQ����DQG�WKH�W\SHV�RI�LQIRUPDWLRQ�QHHGHG�WR�

DGGUHVV�WKH�ULVN�TXHVWLRQ�ZLOO�EH�PRUH�UHDGLO\�LGHQWLILDEOH��$V�DQ�DLG�WR�FOHDUO\�GHILQLQJ�WKH�ULVN�V��IRU�

ULVN�DVVHVVPHQW�SXUSRVHV��WKUHH�IXQGDPHQWDO�TXHVWLRQV�DUH�RIWHQ�KHOSIXO�

�� :KDW�PLJKW�JR�ZURQJ"

�� :KDW�LV�WKH�OLNHOLKRRG��SUREDELOLW\��LW�ZLOO�JR�ZURQJ"

�� :KDW�DUH�WKH�FRQVHTXHQFHV��VHYHULW\�"

5LVN�LGHQWLILFDWLRQ LV�D�V\VWHPDWLF�XVH�RI�LQIRUPDWLRQ�WR�LGHQWLI\�KD]DUGV�UHIHUULQJ�WR�WKH�ULVN�TXHVWLRQ�

RU�SUREOHP�GHVFULSWLRQ��,QIRUPDWLRQ�FDQ�LQFOXGH�KLVWRULFDO�GDWD��WKHRUHWLFDO�DQDO\VLV��LQIRUPHG�RSLQLRQV��

DQG�WKH�FRQFHUQV�RI�VWDNHKROGHUV��5LVN�LGHQWLILFDWLRQ�DGGUHVVHV�WKH�³:KDW�PLJKW�JR�ZURQJ"´�TXHVWLRQ��

LQFOXGLQJ�LGHQWLI\LQJ�WKH�SRVVLEOH�FRQVHTXHQFHV��7KLV�SURYLGHV�WKH�EDVLV�IRU�IXUWKHU�VWHSV�LQ�WKH�TXDOLW\�

ULVN�PDQDJHPHQW�SURFHVV��
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5LVN�DQDO\VLV LV�WKH�HVWLPDWLRQ�RI�WKH�ULVN�DVVRFLDWHG�ZLWK�WKH�LGHQWLILHG�KD]DUGV��,W�LV�WKH�TXDOLWDWLYH�

RU�TXDQWLWDWLYH�SURFHVV�RI�OLQNLQJ�WKH�OLNHOLKRRG�RI�RFFXUUHQFH�DQG�VHYHULW\�RI�KDUPV��,Q�VRPH�ULVN�

PDQDJHPHQW�WRROV��WKH�DELOLW\�WR�GHWHFW�WKH�KDUP��GHWHFWDELOLW\��DOVR�IDFWRUV�LQ�WKH�HVWLPDWLRQ�RI�ULVN�

5LVN�HYDOXDWLRQ FRPSDUHV�WKH�LGHQWLILHG�DQG�DQDO\]HG�ULVN�DJDLQVW�JLYHQ�ULVN�FULWHULD��5LVN�HYDOXDWLRQV�

FRQVLGHU�WKH�VWUHQJWK�RI�HYLGHQFH�IRU�DOO�WKUHH�RI�WKH�IXQGDPHQWDO�TXHVWLRQV��

,Q�GRLQJ�DQ�HIIHFWLYH�ULVN�DVVHVVPHQW��WKH�UREXVWQHVV�RI�WKH�GDWD�VHW�LV�LPSRUWDQW�EHFDXVH�LW�

GHWHUPLQHV�WKH�TXDOLW\�RI�WKH�RXWSXW��5HYHDOLQJ�DVVXPSWLRQV�DQG�UHDVRQDEOH�VRXUFHV�RI�XQFHUWDLQW\ ZLOO�

HQKDQFH�FRQILGHQFH�LQ�WKLV�RXWSXW�DQG�RU�KHOS�LGHQWLI\�LWV�OLPLWDWLRQV��8QFHUWDLQW\�LV�GXH�WR�FRPELQDWLRQ�

RI�LQFRPSOHWH�NQRZOHGJH�DERXW�D�SURFHVV�DQG�LWV�H[SHFWHG�RU�XQH[SHFWHG�YDULDELOLW\��7\SLFDO�VRXUFHV�RI�

XQFHUWDLQW\�LQFOXGH�JDSV�LQ�NQRZOHGJH�JDSV�LQ�SKDUPDFHXWLFDO�VFLHQFH�DQG�SURFHVV�XQGHUVWDQGLQJ��

VRXUFHV�RI KDUP��H�J���IDLOXUH�PRGHV�RI�D�SURFHVV��VRXUFHV�RI�YDULDELOLW\���DQG�SUREDELOLW\�RI�GHWHFWLRQ�RI�

SUREOHPV�

7KH�RXWSXW�RI�D�ULVN�DVVHVVPHQW�LV�HLWKHU�D�TXDQWLWDWLYH�HVWLPDWH�RI�ULVN�RU�D�TXDOLWDWLYH�GHVFULSWLRQ�RI�D�

UDQJH�RI�ULVN��:KHQ�ULVN�LV�H[SUHVVHG�TXDQWLWDWLYHO\��D�QXPHULFDO�SUREDELOLW\�LV�XVHG��$OWHUQDWLYHO\��ULVN�

FDQ�EH�H[SUHVVHG�XVLQJ�TXDOLWDWLYH�GHVFULSWRUV��VXFK�DV�³KLJK´��³PHGLXP´��RU�³ORZ´��ZKLFK�VKRXOG�EH�

GHILQHG�LQ�DV�PXFK�GHWDLO�DV�SRVVLEOH��6RPHWLPHV�D��ULVN�VFRUH��LV�XVHG�WR�IXUWKHU�GHILQH GHVFULSWRUV�LQ�

ULVN�UDQNLQJ��,Q�TXDQWLWDWLYH�ULVN�DVVHVVPHQWV��D�ULVN�HVWLPDWH�SURYLGHV�WKH�OLNHOLKRRG�RI�D�VSHFLILF�

FRQVHTXHQFH��JLYHQ�D�VHW�RI�ULVN�JHQHUDWLQJ�FLUFXPVWDQFHV��7KXV��TXDQWLWDWLYH�ULVN�HVWLPDWLRQ�LV�XVHIXO�

IRU�RQH�SDUWLFXODU�FRQVHTXHQFH�DW�D�WLPH��$OWHUQDWLYHO\��VRPH�ULVN�PDQDJHPHQW�WRROV�XVH�D�UHODWLYH�ULVN�

PHDVXUH�WR�FRPELQH�PXOWLSOH�OHYHOV�RI�VHYHULW\�DQG�SUREDELOLW\�LQWR�DQ�RYHUDOO�HVWLPDWH�RI�UHODWLYH�ULVN��

7KH�LQWHUPHGLDWH�VWHSV�ZLWKLQ�D�VFRULQJ�SURFHVV�FDQ�VRPHWLPHV�HPSOR\�TXDQWLWDWLYH�ULVN�HVWLPDWLRQ��

����� 5LVN�FRQWURO

5LVN�FRQWURO LQFOXGHV�GHFLVLRQ�PDNLQJ�WR�UHGXFH�DQG�RU�DFFHSW�ULVNV��7KH�SXUSRVH�RI�ULVN�FRQWURO�LV�WR�

UHGXFH�WKH�ULVN�WR�DQ�DFFHSWDEOH�OHYHO��7KH�DPRXQW�RI�HIIRUW�XVHG�IRU�ULVN�FRQWURO�VKRXOG�EH�SURSRUWLRQDO�

WR�WKH�VLJQLILFDQFH�RI�WKH�ULVN��'HFLVLRQ�PDNHUV�PLJKW�XVH�GLIIHUHQW�SURFHVVHV��LQFOXGLQJ�EHQHILW�FRVW�

DQDO\VLV��IRU�XQGHUVWDQGLQJ�WKH�RSWLPDO�OHYHO�RI�ULVN�FRQWURO�

5LVN�FRQWURO�PLJKW�IRFXV�RQ�WKH�IROORZLQJ�TXHVWLRQV�

x ,V�WKH�ULVN�DERYH�DQ�DFFHSWDEOH�OHYHO"

x :KDW�FDQ�EH�GRQH�WR�UHGXFH�RU�HOLPLQDWH�ULVNV"

x :KDW�LV�WKH�DSSURSULDWH�EDODQFH�DPRQJ�EHQHILWV��ULVNV�DQG�UHVRXUFHV"

x $UH�QHZ�ULVNV�LQWURGXFHG�DV�D�UHVXOW�RI�WKH�LGHQWLILHG�ULVNV�EHLQJ�FRQWUROOHG"

5LVN�UHGXFWLRQ IRFXVHV�RQ�SURFHVVHV�IRU�PLWLJDWLRQ�RU�DYRLGDQFH�RI�TXDOLW\�ULVN�ZKHQ�LW�H[FHHGV�D�

VSHFLILHG��DFFHSWDEOH��OHYHO��VHH�)LJ������5LVN�UHGXFWLRQ�PLJKW�LQFOXGH�DFWLRQV�WDNHQ�WR�PLWLJDWH�WKH�

VHYHULW\�DQG�SUREDELOLW\�RI�KDUP��3URFHVVHV�WKDW�LPSURYH�WKH�GHWHFWDELOLW\�RI�KD]DUGV�DQG�TXDOLW\�ULVNV�

PLJKW�DOVR�EH�XVHG�DV�SDUW�RI�D�ULVN�FRQWURO�VWUDWHJ\��7KH�LPSOHPHQWDWLRQ�RI�ULVN�UHGXFWLRQ�PHDVXUHV�

FDQ�LQWURGXFH�QHZ�ULVNV�LQWR�WKH�V\VWHP�RU�LQFUHDVH�WKH�VLJQLILFDQFH�RI�RWKHU�H[LVWLQJ�ULVNV��+HQFH��LW�

PLJKW�EH�DSSURSULDWH�WR�UHYLVLW�WKH�ULVN�DVVHVVPHQW�WR�LGHQWLI\�DQG�HYDOXDWH DQ\�SRVVLEOH�FKDQJH�LQ�ULVN�

DIWHU�LPSOHPHQWLQJ�D�ULVN�UHGXFWLRQ�SURFHVV�

5LVN�DFFHSWDQFH LV�D�GHFLVLRQ�WR�DFFHSW�ULVN��5LVN�DFFHSWDQFH�FDQ�EH�D�IRUPDO�GHFLVLRQ�WR�DFFHSW�WKH�

UHVLGXDO�ULVN�RU�LW�FDQ�EH�D�SDVVLYH�GHFLVLRQ�LQ�ZKLFK�UHVLGXDO�ULVNV�DUH�QRW�VSHFLILHG��)RU�VRPH�W\SHV�RI�

KDUPV��HYHQ�WKH�EHVW�TXDOLW\�ULVN�PDQDJHPHQW�SUDFWLFHV�PLJKW�QRW�HQWLUHO\�HOLPLQDWH�ULVN��,Q�WKHVH�

FLUFXPVWDQFHV��LW�PLJKW�EH�DJUHHG�WKDW�DQ�DSSURSULDWH�TXDOLW\�ULVN�PDQDJHPHQW�VWUDWHJ\�KDV�EHHQ�
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DSSOLHG�DQG�WKDW�TXDOLW\�ULVN�LV�UHGXFHG�WR�D�VSHFLILHG��DFFHSWDEOH��OHYHO��7KLV��VSHFLILHG��DFFHSWDEOH�

OHYHO�ZLOO�GHSHQG�RQ�PDQ\�SDUDPHWHUV�DQG�VKRXOG�EH�GHFLGHG�RQ�D�FDVH�E\�FDVH�EDVLV�

����� 5LVN�FRPPXQLFDWLRQ

5LVN�FRPPXQLFDWLRQ LV�WKH�VKDULQJ�RI�LQIRUPDWLRQ�DERXW�ULVN�DQG�ULVN�PDQDJHPHQW�EHWZHHQ�WKH�

GHFLVLRQ�PDNHUV�DQG�RWKHUV��3DUWLHV�FDQ�FRPPXQLFDWH�DW�DQ\�VWDJH�RI�WKH�ULVN�PDQDJHPHQW�SURFHVV�

�VHH�)LJ�����GDVKHG�DUURZV���7KH�RXWSXW�UHVXOW�RI�WKH�TXDOLW\�ULVN�PDQDJHPHQW�SURFHVV�VKRXOG�EH�

DSSURSULDWHO\�FRPPXQLFDWHG�DQG�GRFXPHQWHG��VHH�)LJ�����VROLG�DUURZV���&RPPXQLFDWLRQV�PLJKW�

LQFOXGH�WKRVH�DPRQJ�LQWHUHVWHG�SDUWLHV��H�J���UHJXODWRUV�DQG�LQGXVWU\��LQGXVWU\�DQG�WKH�SDWLHQW��ZLWKLQ�

D�FRPSDQ\��LQGXVWU\�RU�UHJXODWRU\�DXWKRULW\��HWF��7KH�LQFOXGHG�LQIRUPDWLRQ�PLJKW�UHODWH�WR�WKH�

H[LVWHQFH��QDWXUH��IRUP��SUREDELOLW\��VHYHULW\��DFFHSWDELOLW\��FRQWURO��WUHDWPHQW��GHWHFWDELOLW\�RU�RWKHU�

DVSHFWV�RI�ULVNV�WR�TXDOLW\��&RPPXQLFDWLRQ�QHHG�QRW�EH�FDUULHG�RXW�IRU�HDFK�DQG�HYHU\�ULVN�DFFHSWDQFH��

%HWZHHQ�WKH�LQGXVWU\�DQG�UHJXODWRU\�DXWKRULWLHV��FRPPXQLFDWLRQ�FRQFHUQLQJ�TXDOLW\�ULVN�PDQDJHPHQW�

GHFLVLRQV�PLJKW�EH�HIIHFWHG�WKURXJK�H[LVWLQJ�FKDQQHOV�DV�VSHFLILHG�LQ�UHJXODWLRQV�DQG�JXLGDQFHV�

����� 5LVN�UHYLHZ

5LVN�PDQDJHPHQW�VKRXOG�EH�DQ�RQJRLQJ�SDUW�RI�WKH�TXDOLW\�PDQDJHPHQW�SURFHVV��$�PHFKDQLVP�WR�

UHYLHZ�RU�PRQLWRU�HYHQWV�VKRXOG�EH�LPSOHPHQWHG�

7KH�RXWSXW�UHVXOWV�RI�WKH�ULVN�PDQDJHPHQW�SURFHVV�VKRXOG�EH�UHYLHZHG�WR�WDNH�LQWR�DFFRXQW�QHZ�

NQRZOHGJH�DQG�H[SHULHQFH��2QFH�D�TXDOLW\�ULVN�PDQDJHPHQW�SURFHVV�KDV�EHHQ�LQLWLDWHG��WKDW�SURFHVV�

VKRXOG�FRQWLQXH�WR�EH�XWLOL]HG�IRU�HYHQWV�WKDW�PLJKW�LPSDFW�WKH�RULJLQDO�TXDOLW\�ULVN�PDQDJHPHQW�

GHFLVLRQ��ZKHWKHU�WKHVH�HYHQWV�DUH�SODQQHG��H�J���UHVXOWV�RI�SURGXFW�UHYLHZ��LQVSHFWLRQV��DXGLWV��

FKDQJH�FRQWURO��RU�XQSODQQHG��H�J���URRW�FDXVH�IURP�IDLOXUH�LQYHVWLJDWLRQV��UHFDOO���7KH�IUHTXHQF\�RI�

DQ\�UHYLHZ�VKRXOG�EH�EDVHG�XSRQ�WKH�OHYHO�RI�ULVN��5LVN�UHYLHZ�PLJKW�LQFOXGH�UHFRQVLGHUDWLRQ�RI�ULVN�

DFFHSWDQFH�GHFLVLRQV��VHFWLRQ������

��� 5LVN�PDQDJHPHQW�PHWKRGRORJ\

4XDOLW\�ULVN�PDQDJHPHQW�VXSSRUWV�D�VFLHQWLILF�DQG�SUDFWLFDO�DSSURDFK�WR�GHFLVLRQ�PDNLQJ��,W�SURYLGHV�

GRFXPHQWHG��WUDQVSDUHQW�DQG�UHSURGXFLEOH�PHWKRGV�WR�DFFRPSOLVK�VWHSV�RI�WKH�TXDOLW\�ULVN�

PDQDJHPHQW�SURFHVV�EDVHG�RQ�FXUUHQW�NQRZOHGJH�DERXW�DVVHVVLQJ�WKH�SUREDELOLW\��VHYHULW\�DQG�

VRPHWLPHV�GHWHFWDELOLW\�RI�WKH�ULVN�

7UDGLWLRQDOO\��ULVNV�WR�TXDOLW\�KDYH�EHHQ�DVVHVVHG�DQG�PDQDJHG�LQ�D�YDULHW\�RI�LQIRUPDO�ZD\V��HPSLULFDO�

DQG��RU�LQWHUQDO�SURFHGXUHV��EDVHG�RQ��IRU�H[DPSOH��FRPSLODWLRQ�RI�REVHUYDWLRQV��WUHQGV�DQG�RWKHU�

LQIRUPDWLRQ��6XFK�DSSURDFKHV�FRQWLQXH�WR�SURYLGH�XVHIXO�LQIRUPDWLRQ�WKDW�PLJKW�VXSSRUW�WRSLFV�VXFK�DV�

KDQGOLQJ�RI�FRPSODLQWV��TXDOLW\�GHIHFWV��GHYLDWLRQV�DQG�DOORFDWLRQ�RI�UHVRXUFHV�

$GGLWLRQDOO\��WKH�SKDUPDFHXWLFDO�LQGXVWU\�DQG�UHJXODWRUV�FDQ�DVVHVV�DQG�PDQDJH�ULVN�XVLQJ�UHFRJQL]HG�

ULVN�PDQDJHPHQW�WRROV�DQG��RU�LQWHUQDO�SURFHGXUHV��H�J���VWDQGDUG�RSHUDWLQJ�SURFHGXUHV���%HORZ�LV�D�

QRQ�H[KDXVWLYH�OLVW�RI�VRPH�RI�WKHVH�WRROV��IXUWKHU�GHWDLOV�LQ�$QQH[���DQG�FKDSWHU����

x %DVLF�ULVN�PDQDJHPHQW�IDFLOLWDWLRQ�PHWKRGV�

�IORZFKDUWV��FKHFN�VKHHWV�HWF���

x )DLOXUH�0RGH�(IIHFWV�$QDO\VLV��)0($��

x )DLOXUH�0RGH��(IIHFWV�DQG�&ULWLFDOLW\�$QDO\VLV��)0(&$��

x )DXOW�7UHH�$QDO\VLV��)7$��
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x +D]DUG�$QDO\VLV�DQG�&ULWLFDO�&RQWURO�3RLQWV��+$&&3��

x +D]DUG�2SHUDELOLW\�$QDO\VLV��+$=23��

x 3UHOLPLQDU\�+D]DUG�$QDO\VLV��3+$��

x 5LVN�UDQNLQJ�DQG�ILOWHULQJ�

x 6XSSRUWLQJ�VWDWLVWLFDO�WRROV�

,W�PLJKW�EH�DSSURSULDWH�WR�DGDSW�WKHVH�WRROV�IRU�XVH�LQ�VSHFLILF�DUHDV�SHUWDLQLQJ�WR�GUXJ�VXEVWDQFH�DQG�

GUXJ��PHGLFLQDO��SURGXFW�TXDOLW\��4XDOLW\�ULVN�PDQDJHPHQW�PHWKRGV�DQG�WKH�VXSSRUWLQJ�VWDWLVWLFDO�WRROV�

FDQ�EH�XVHG�LQ�FRPELQDWLRQ��H�J���3UREDELOLVWLF�5LVN�$VVHVVPHQW���&RPELQHG�XVH�SURYLGHV�IOH[LELOLW\�WKDW�

FDQ�IDFLOLWDWH�WKH�DSSOLFDWLRQ�RI�TXDOLW\�ULVN�PDQDJHPHQW�SULQFLSOHV�

7KH�GHJUHH�RI�ULJRU�DQG�IRUPDOLW\�RI�TXDOLW\�ULVN�PDQDJHPHQW�VKRXOG�UHIOHFW�DYDLODEOH�NQRZOHGJH�DQG�

EH�FRPPHQVXUDWH�ZLWK�WKH�FRPSOH[LW\�DQG��RU�FULWLFDOLW\�RI�WKH�LVVXH�WR�EH�DGGUHVVHG�

��� ,QWHJUDWLRQ�RI�TXDOLW\�ULVN�PDQDJHPHQW�LQWR�LQGXVWU\�DQG�
UHJXODWRU\�RSHUDWLRQV

4XDOLW\�ULVN�PDQDJHPHQW�LV�D�SURFHVV�WKDW�VXSSRUWV�VFLHQFH�EDVHG�DQG�SUDFWLFDO�GHFLVLRQV�ZKHQ�

LQWHJUDWHG�LQWR�TXDOLW\�V\VWHPV��VHH�$QQH[�,,���$V�RXWOLQHG�LQ�WKH�LQWURGXFWLRQ��DSSURSULDWH�XVH�RI�

TXDOLW\�ULVN�PDQDJHPHQW�GRHV�QRW�REYLDWH�LQGXVWU\¶V�REOLJDWLRQ�WR�FRPSO\�ZLWK�UHJXODWRU\�

UHTXLUHPHQWV��+RZHYHU��HIIHFWLYH�TXDOLW\�ULVN�PDQDJHPHQW�FDQ�IDFLOLWDWH�EHWWHU�DQG�PRUH�LQIRUPHG�

GHFLVLRQV��FDQ�SURYLGH�UHJXODWRUV�ZLWK�JUHDWHU�DVVXUDQFH�RI�D�FRPSDQ\¶V�DELOLW\�WR�GHDO�ZLWK�SRWHQWLDO�

ULVNV��DQG�PLJKW�DIIHFW�WKH�H[WHQW�DQG�OHYHO�RI�GLUHFW�UHJXODWRU\�RYHUVLJKW��,Q�DGGLWLRQ��TXDOLW\�ULVN�

PDQDJHPHQW�FDQ�IDFLOLWDWH�EHWWHU�XVH�RI�UHVRXUFHV�E\�DOO�SDUWLHV�

7UDLQLQJ�RI�ERWK�LQGXVWU\�DQG�UHJXODWRU\�SHUVRQQHO�LQ�TXDOLW\�ULVN�PDQDJHPHQW�SURFHVVHV�SURYLGHV�IRU�

JUHDWHU�XQGHUVWDQGLQJ�RI�GHFLVLRQ�PDNLQJ�SURFHVVHV�DQG�EXLOGV�FRQILGHQFH�LQ�TXDOLW\�ULVN�PDQDJHPHQW�

RXWFRPHV�

4XDOLW\�ULVN�PDQDJHPHQW�VKRXOG�EH�LQWHJUDWHG�LQWR�H[LVWLQJ�RSHUDWLRQV�DQG�GRFXPHQWHG�DSSURSULDWHO\��

$QQH[�,,�SURYLGHV�H[DPSOHV�RI�VLWXDWLRQV�LQ�ZKLFK�WKH�XVH�RI�WKH�TXDOLW\�ULVN�PDQDJHPHQW�SURFHVV�

PLJKW�SURYLGH�LQIRUPDWLRQ�WKDW�FRXOG�WKHQ�EH�XVHG�LQ�D�YDULHW\�RI�SKDUPDFHXWLFDO�RSHUDWLRQV��7KHVH�

H[DPSOHV�DUH�SURYLGHG�IRU�LOOXVWUDWLYH�SXUSRVHV�RQO\�DQG�VKRXOG�QRW�EH�FRQVLGHUHG�D�GHILQLWLYH�RU�

H[KDXVWLYH�OLVW��7KHVH�H[DPSOHV�DUH�QRW�LQWHQGHG�WR�FUHDWH�DQ\�QHZ�H[SHFWDWLRQV�EH\RQG�WKH�

UHTXLUHPHQWV�ODLG�RXW�LQ�WKH�FXUUHQW�UHJXODWLRQV�

([DPSOHV�IRU�LQGXVWU\�DQG�UHJXODWRU\�RSHUDWLRQV��VHH�$QQH[�,,��

x 4XDOLW\�PDQDJHPHQW�

([DPSOHV�IRU�LQGXVWU\�RSHUDWLRQV�DQG�DFWLYLWLHV��VHH�$QQH[�,,��

x 'HYHORSPHQW�

x )DFLOLW\��HTXLSPHQW�DQG�XWLOLWLHV�

x 0DWHULDOV�PDQDJHPHQW�

x 3URGXFWLRQ�

x /DERUDWRU\�FRQWURO�DQG�VWDELOLW\�WHVWLQJ�

x 3DFNDJLQJ�DQG�ODEHOLQJ�
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([DPSOHV�IRU�UHJXODWRU\�RSHUDWLRQV��VHH�$QQH[�,,��

x ,QVSHFWLRQ�DQG�DVVHVVPHQW�DFWLYLWLHV�

:KLOH�UHJXODWRU\�GHFLVLRQV�ZLOO�FRQWLQXH�WR�EH�WDNHQ�RQ�D�UHJLRQDO�EDVLV��D�FRPPRQ�XQGHUVWDQGLQJ�DQG�

DSSOLFDWLRQ�RI�TXDOLW\�ULVN�PDQDJHPHQW�SULQFLSOHV�FRXOG�IDFLOLWDWH�PXWXDO�FRQILGHQFH�DQG�SURPRWH�PRUH�

FRQVLVWHQW�GHFLVLRQV�DPRQJ�UHJXODWRUV�RQ�WKH�EDVLV�RI�WKH�VDPH�LQIRUPDWLRQ��7KLV�FROODERUDWLRQ�FRXOG�

EH�LPSRUWDQW�LQ�WKH�GHYHORSPHQW�RI�SROLFLHV�DQG�JXLGHOLQHV�WKDW�LQWHJUDWH�DQG�VXSSRUW�TXDOLW\�ULVN�

PDQDJHPHQW�SUDFWLFHV��

��� 'HILQLWLRQV

'HFLVLRQ�PDNHU�V��

3HUVRQ�V��ZLWK�WKH�FRPSHWHQFH�DQG�DXWKRULW\�WR�PDNH�DSSURSULDWH�DQG�WLPHO\�TXDOLW\�ULVN�PDQDJHPHQW�

GHFLVLRQV�

'HWHFWDELOLW\�

7KH�DELOLW\�WR�GLVFRYHU�RU�GHWHUPLQH WKH�H[LVWHQFH��SUHVHQFH��RU�IDFW�RI�D�KD]DUG�

+DUP�

'DPDJH�WR�KHDOWK��LQFOXGLQJ�WKH�GDPDJH�WKDW�FDQ�RFFXU�IURP�ORVV�RI�SURGXFW�TXDOLW\�RU�DYDLODELOLW\�

+D]DUG�

7KH�SRWHQWLDO�VRXUFH�RI�KDUP �,62�,(&�*XLGH�����

3URGXFW�OLIHF\FOH�

$OO�SKDVHV�LQ�WKH�OLIH�RI�WKH�SURGXFW�IURP�WKH�LQLWLDO�GHYHORSPHQW�WKURXJK�PDUNHWLQJ�XQWLO�WKH�SURGXFW¶V�

GLVFRQWLQXDWLRQ�

4XDOLW\�

7KH�GHJUHH�WR�ZKLFK�D�VHW�RI�LQKHUHQW�SURSHUWLHV�RI�D�SURGXFW��V\VWHP�RU�SURFHVV�IXOILOOV�UHTXLUHPHQWV�

�VHH�,&+�4�$�GHILQLWLRQ�VSHFLILFDOO\�IRU��TXDOLW\��RI�GUXJ�VXEVWDQFH�DQG�GUXJ��PHGLFLQDO��SURGXFWV��

4XDOLW\�ULVN�PDQDJHPHQW�

$�V\VWHPDWLF�SURFHVV�IRU�WKH�DVVHVVPHQW��FRQWURO��FRPPXQLFDWLRQ�DQG�UHYLHZ�RI�ULVNV�WR�WKH�TXDOLW\�RI�

WKH�GUXJ��PHGLFLQDO��SURGXFW�DFURVV�WKH�SURGXFW�OLIHF\FOH�

4XDOLW\�V\VWHP�

7KH�VXP�RI�DOO�DVSHFWV�RI�D�V\VWHP�WKDW�LPSOHPHQWV�TXDOLW\�SROLF\�DQG�HQVXUHV�WKDW�TXDOLW\�REMHFWLYHV�

DUH�PHW�

5HTXLUHPHQWV�

7KH�H[SOLFLW�RU�LPSOLFLW�QHHGV�RU�H[SHFWDWLRQV�RI�WKH�SDWLHQWV�RU�WKHLU�VXUURJDWHV��H�J���KHDOWK�FDUH�

SURIHVVLRQDOV��UHJXODWRUV�DQG�OHJLVODWRUV���,Q�WKLV�GRFXPHQW��³UHTXLUHPHQWV´�UHIHUV�QRW�RQO\�WR�

VWDWXWRU\��OHJLVODWLYH��RU�UHJXODWRU\�UHTXLUHPHQWV��EXW�DOVR�WR�VXFK�QHHGV�DQG�H[SHFWDWLRQV�



,&+�JXLGHOLQH�4��RQ�TXDOLW\�ULVN�PDQDJHPHQW
(0$�&+03�,&+����������� 3DJH������

5LVN�

7KH�FRPELQDWLRQ�RI�WKH�SUREDELOLW\�RI�RFFXUUHQFH�RI�KDUP�DQG�WKH�VHYHULW\�RI�WKDW�KDUP��,62�,(&�*XLGH�

����

5LVN�DFFHSWDQFH�

7KH�GHFLVLRQ�WR�DFFHSW�ULVN��,62�*XLGH�����

5LVN�DQDO\VLV�

7KH�HVWLPDWLRQ�RI�WKH�ULVN�DVVRFLDWHG�ZLWK�WKH�LGHQWLILHG�KD]DUGV�

5LVN�DVVHVVPHQW�

$�V\VWHPDWLF�SURFHVV�RI�RUJDQL]LQJ�LQIRUPDWLRQ�WR�VXSSRUW�D�ULVN�GHFLVLRQ�WR�EH�PDGH�ZLWKLQ�D�ULVN�

PDQDJHPHQW�SURFHVV��,W�FRQVLVWV�RI�WKH�LGHQWLILFDWLRQ�RI�KD]DUGV�DQG�WKH�DQDO\VLV�DQG�HYDOXDWLRQ�RI�

ULVNV�DVVRFLDWHG�ZLWK�H[SRVXUH�WR�WKRVH�KD]DUGV�

5LVN�FRPPXQLFDWLRQ�

7KH�VKDULQJ�RI�LQIRUPDWLRQ�DERXW�ULVN�DQG�ULVN�PDQDJHPHQW�EHWZHHQ�WKH�GHFLVLRQ�PDNHU�DQG�RWKHU�

VWDNHKROGHUV�

5LVN�FRQWURO�

$FWLRQV�LPSOHPHQWLQJ�ULVN�PDQDJHPHQW�GHFLVLRQV��,62�*XLGH�����

5LVN�HYDOXDWLRQ�

7KH�FRPSDULVRQ�RI�WKH�HVWLPDWHG�ULVN�WR�JLYHQ�ULVN�FULWHULD�XVLQJ�D�TXDQWLWDWLYH�RU�TXDOLWDWLYH�VFDOH�WR�

GHWHUPLQH�WKH�VLJQLILFDQFH�RI�WKH�ULVN�

5LVN�LGHQWLILFDWLRQ�

7KH�V\VWHPDWLF�XVH�RI�LQIRUPDWLRQ�WR�LGHQWLI\�SRWHQWLDO�VRXUFHV�RI�KDUP��KD]DUGV��UHIHUULQJ�WR�WKH�ULVN�

TXHVWLRQ�RU�SUREOHP�GHVFULSWLRQ�

5LVN�PDQDJHPHQW�

7KH�V\VWHPDWLF�DSSOLFDWLRQ�RI�TXDOLW\�PDQDJHPHQW�SROLFLHV��SURFHGXUHV��DQG�SUDFWLFHV�WR�WKH�WDVNV�RI�

DVVHVVLQJ��FRQWUROOLQJ��FRPPXQLFDWLQJ�DQG�UHYLHZLQJ�ULVN�

5LVN�UHGXFWLRQ�

$FWLRQV�WDNHQ�WR�OHVVHQ�WKH�SUREDELOLW\�RI�RFFXUUHQFH�RI�KDUP�DQG�WKH�VHYHULW\�RI�WKDW�KDUP�

5LVN�UHYLHZ�

5HYLHZ�RU�PRQLWRULQJ�RI�RXWSXW�UHVXOWV�RI�WKH�ULVN�PDQDJHPHQW�SURFHVV�FRQVLGHULQJ �LI�DSSURSULDWH��

QHZ�NQRZOHGJH�DQG�H[SHULHQFH�DERXW�WKH�ULVN�
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6HYHULW\�

$�PHDVXUH�RI�WKH�SRVVLEOH�FRQVHTXHQFHV�RI�D�KD]DUG�

6WDNHKROGHU�

$Q\�LQGLYLGXDO��JURXS�RU�RUJDQL]DWLRQ�WKDW�FDQ�DIIHFW��EH�DIIHFWHG�E\��RU�SHUFHLYH�LWVHOI�WR�EH�DIIHFWHG�E\�

D�ULVN��'HFLVLRQ�PDNHUV�PLJKW�DOVR�EH�VWDNHKROGHUV��)RU�WKH�SXUSRVHV�RI�WKLV�JXLGHOLQH��WKH�SULPDU\�

VWDNHKROGHUV�DUH�WKH�SDWLHQW��KHDOWKFDUH�SURIHVVLRQDO��UHJXODWRU\�DXWKRULW\��DQG�LQGXVWU\�

7UHQG�

$�VWDWLVWLFDO�WHUP�UHIHUULQJ�WR�WKH�GLUHFWLRQ�RU�UDWH�RI�FKDQJH�RI�D�YDULDEOH�V��

��� 5HIHUHQFHV

,&+�4��3KDUPDFHXWLFDO�'HYHORSPHQW�

,62�,(&�*XLGH���������� 5LVN�0DQDJHPHQW � 9RFDEXODU\�� *XLGHOLQHV�IRU�XVH�LQ�6WDQGDUGV�

,62�,(&�*XLGH���������� 6DIHW\�$VSHFWV�� *XLGHOLQH�IRU�WKHLU�LQFOXVLRQ�LQ�VWDQGDUGV�

3URFHVV�0DSSLQJ�E\�WKH�$PHULFDQ�3URGXFWLYLW\�	�4XDOLW\�&HQWHU��������,6%1������������

,(&�������� )DXOW�7UHH�$QDO\VLV��)7$��

,(&�������$QDO\VLV�7HFKQLTXHV�IRU�V\VWHP�UHOLDELOLW\²3URFHGXUHV�IRU�IDLOXUH�PRGH�DQG�HIIHFWV�DQDO\VLV�

�)0($��

)DLOXUH�0RGH�DQG�(IIHFW�$QDO\VLV��)0($�IURP�7KHRU\�WR�([HFXWLRQ���QG (GLWLRQ�������'��+��6WDPDWLV��

,6%1������������

*XLGHOLQHV�IRU�)DLOXUH�0RGHV�DQG�(IIHFWV�$QDO\VLV��)0($��IRU�0HGLFDO�'HYLFHV�������'\DGHP�3UHVV��

,6%1������������

7KH�%DVLFV�RI�)0($��5RELQ�0F'HUPRWW��5D\PRQG�-��0LNXODN��0LFKDHO�5��%HDXUHJDUG�������,6%1�

�����������

:+2�7HFKQLFDO�5HSRUW�6HULHV�1R������������$QQH[���$SSOLFDWLRQ�RI�+D]DUG�$QDO\VLV�DQG�&ULWLFDO�&RQWURO�

3RLQW��+$&&3��PHWKRGRORJ\�WR�SKDUPDFHXWLFDOV�

,(&�������� +D]DUG�2SHUDELOLW\�$QDO\VLV��+$=23��

,62������������� $SSOLFDWLRQ�RI�5LVN�0DQDJHPHQW�WR�0HGLFDO�'HYLFHV�

,62������������ &RQWURO�&KDUWV�

,62������������ &XPXODWLYH 6XP�&KDUWV�

,62������������ $FFHSWDQFH�&RQWURO�&KDUWV�

,62������������ 6KHZKDUW�&RQWURO�&KDUWV�

:KDW�LV�7RWDO�4XDOLW\�&RQWURO"��7KH�-DSDQHVH�:D\��.DRUX�,VKLNDZD��7UDQVODWHG�E\�'DYLG�-��/LX���������

,6%1������������
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$QQH[�,��ULVN�PDQDJHPHQW�PHWKRGV�DQG�WRROV

7KH�SXUSRVH�RI�WKLV�DQQH[�LV�WR�SURYLGH�D�JHQHUDO�RYHUYLHZ�RI�DQG�UHIHUHQFHV�IRU�VRPH�RI�WKH�SULPDU\�

WRROV�WKDW�PLJKW�EH�XVHG�LQ�TXDOLW\�ULVN�PDQDJHPHQW�E\�LQGXVWU\�DQG�UHJXODWRUV��7KH�UHIHUHQFHV�DUH�

LQFOXGHG�DV�DQ�DLG�WR�JDLQ�PRUH�NQRZOHGJH�DQG�GHWDLO�DERXW�WKH�SDUWLFXODU�WRRO��7KLV�LV�QRW�DQ�

H[KDXVWLYH�OLVW��,W�LV�LPSRUWDQW�WR�QRWH�WKDW�QR�RQH�WRRO�RU�VHW�RI�WRROV�LV�DSSOLFDEOH�WR�HYHU\�VLWXDWLRQ�LQ�

ZKLFK�D�TXDOLW\�ULVN�PDQDJHPHQW�SURFHGXUH�LV�XVHG�

,�� %DVLF�ULVN�PDQDJHPHQW�IDFLOLWDWLRQ�PHWKRGV

6RPH RI�WKH�VLPSOH�WHFKQLTXHV�WKDW�DUH�FRPPRQO\�XVHG�WR�VWUXFWXUH�ULVN�PDQDJHPHQW�E\�RUJDQL]LQJ�

GDWD�DQG�IDFLOLWDWLQJ�GHFLVLRQ�PDNLQJ�DUH��

x )ORZFKDUWV�

x &KHFN�6KHHWV�

x 3URFHVV�0DSSLQJ�

x &DXVH�DQG�(IIHFW�'LDJUDPV��DOVR�FDOOHG�DQ�,VKLNDZD�GLDJUDP�RU�ILVK�ERQH�GLDJUDP��

,�� )DLOXUH�0RGH�(IIHFWV�$QDO\VLV��)0($��

)0($��VHH�,(&��������SURYLGHV�IRU�DQ�HYDOXDWLRQ�RI�SRWHQWLDO�IDLOXUH�PRGHV�IRU�SURFHVVHV�DQG�WKHLU�

OLNHO\�HIIHFW�RQ�RXWFRPHV�DQG�RU�SURGXFW�SHUIRUPDQFH��2QFH�IDLOXUH�PRGHV�DUH�HVWDEOLVKHG��ULVN�

UHGXFWLRQ�FDQ�EH�XVHG�WR�HOLPLQDWH��FRQWDLQ��UHGXFH�RU�FRQWURO�WKH�SRWHQWLDO�IDLOXUHV��)0($�UHOLHV�RQ�

SURGXFW�DQG�SURFHVV�XQGHUVWDQGLQJ��)0($�PHWKRGLFDOO\�EUHDNV�GRZQ�WKH�DQDO\VLV�RI�FRPSOH[�SURFHVVHV�

LQWR�PDQDJHDEOH�VWHSV��,W�LV�D�SRZHUIXO�WRRO�IRU�VXPPDUL]LQJ�WKH�LPSRUWDQW�PRGHV�RI�IDLOXUH��IDFWRUV�

FDXVLQJ�WKHVH�IDLOXUHV�DQG�WKH�OLNHO\�HIIHFWV�RI�WKHVH�IDLOXUHV�

3RWHQWLDO�$UHDV�RI�8VH�V�

)0($�FDQ�EH�XVHG�WR�SULRULWL]H�ULVNV�DQG�PRQLWRU�WKH�HIIHFWLYHQHVV�RI�ULVN�FRQWURO�DFWLYLWLHV�

)0($�FDQ�EH�DSSOLHG�WR�HTXLSPHQW�DQG�IDFLOLWLHV�DQG�PLJKW�EH�XVHG�WR�DQDO\]H�D�PDQXIDFWXULQJ�

RSHUDWLRQ�DQG�LWV�HIIHFW�RQ�SURGXFW�RU�SURFHVV��,W�LGHQWLILHV�HOHPHQWV�RSHUDWLRQV�ZLWKLQ�WKH�V\VWHP�WKDW�

UHQGHU�LW�YXOQHUDEOH��7KH�RXWSXW��UHVXOWV�RI�)0($�FDQ�EH�XVHG�DV�D�EDVLV�IRU�GHVLJQ�RU�IXUWKHU�DQDO\VLV�

RU�WR�JXLGH�UHVRXUFH�GHSOR\PHQW�

,�� )DLOXUH�0RGH��(IIHFWV�DQG�&ULWLFDOLW\�$QDO\VLV��)0(&$��

)0($�PLJKW�EH�H[WHQGHG�WR�LQFRUSRUDWH�DQ�LQYHVWLJDWLRQ�RI�WKH�GHJUHH�RI�VHYHULW\�RI�WKH�FRQVHTXHQFHV��

WKHLU�UHVSHFWLYH�SUREDELOLWLHV�RI�RFFXUUHQFH��DQG�WKHLU�GHWHFWDELOLW\��WKHUHE\�EHFRPLQJ�D�)DLOXUH�0RGH�

(IIHFW�DQG�&ULWLFDOLW\�$QDO\VLV��)0(&$��VHH�,(&���������,Q�RUGHU�IRU�VXFK�DQ�DQDO\VLV�WR�EH�SHUIRUPHG��

WKH�SURGXFW�RU�SURFHVV�VSHFLILFDWLRQV�VKRXOG�EH�HVWDEOLVKHG��)0(&$�FDQ�LGHQWLI\�SODFHV�ZKHUH�DGGLWLRQDO�

SUHYHQWLYH�DFWLRQV�PLJKW�EH�DSSURSULDWH�WR�PLQLPL]H�ULVNV��

3RWHQWLDO�$UHDV�RI�8VH�V�

)0(&$�DSSOLFDWLRQ�LQ�WKH�SKDUPDFHXWLFDO�LQGXVWU\�VKRXOG�PRVWO\�EH�XWLOL]HG�IRU�IDLOXUHV�DQG�ULVNV�

DVVRFLDWHG�ZLWK�PDQXIDFWXULQJ�SURFHVVHV��KRZHYHU��LW�LV�QRW�OLPLWHG�WR�WKLV�DSSOLFDWLRQ��7KH�RXWSXW�RI�

DQ�)0(&$�LV�D�UHODWLYH�ULVN�³VFRUH´�IRU�HDFK�IDLOXUH�PRGH��ZKLFK�LV�XVHG�WR�UDQN�WKH�PRGHV�RQ�D�UHODWLYH�

ULVN�EDVLV�
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,�� )DXOW�7UHH�$QDO\VLV��)7$��

7KH�)7$�WRRO��VHH�,(&��������LV�DQ�DSSURDFK�WKDW�DVVXPHV�IDLOXUH�RI�WKH�IXQFWLRQDOLW\�RI�D�SURGXFW�RU�

SURFHVV��7KLV�WRRO�HYDOXDWHV�V\VWHP��RU�VXE�V\VWHP��IDLOXUHV�RQH�DW�D�WLPH�EXW�FDQ�FRPELQH�PXOWLSOH�

FDXVHV�RI�IDLOXUH�E\�LGHQWLI\LQJ�FDXVDO�FKDLQV��7KH�UHVXOWV�DUH�UHSUHVHQWHG�SLFWRULDOO\�LQ�WKH�IRUP�RI�D�

WUHH�RI�IDXOW�PRGHV��$W�HDFK�OHYHO�LQ�WKH�WUHH��FRPELQDWLRQV�RI�IDXOW�PRGHV�DUH�GHVFULEHG�ZLWK�ORJLFDO�

RSHUDWRUV��$1'��25��HWF����)7$�UHOLHV�RQ�WKH�H[SHUWV¶�SURFHVV�XQGHUVWDQGLQJ�WR�LGHQWLI\�FDXVDO�IDFWRUV��

3RWHQWLDO�$UHDV�RI�8VH�V�

)7$�FDQ�EH�XVHG�WR�HVWDEOLVK�WKH�SDWKZD\�WR�WKH�URRW�FDXVH�RI�WKH�IDLOXUH��)7$�FDQ�EH�XVHG�WR�

LQYHVWLJDWH�FRPSODLQWV�RU�GHYLDWLRQV�LQ�RUGHU�WR�IXOO\�XQGHUVWDQG�WKHLU�URRW�FDXVH�DQG�WR�HQVXUH�WKDW�

LQWHQGHG�LPSURYHPHQWV�ZLOO�IXOO\�UHVROYH�WKH�LVVXH�DQG�QRW�OHDG�WR�RWKHU�LVVXHV��L�H��VROYH�RQH�SUREOHP�

\HW�FDXVH�D�GLIIHUHQW�SUREOHP���)DXOW�7UHH�$QDO\VLV�LV�DQ�HIIHFWLYH�WRRO�IRU�HYDOXDWLQJ�KRZ�PXOWLSOH�

IDFWRUV�DIIHFW�D�JLYHQ�LVVXH��7KH�RXWSXW�RI�DQ�)7$�LQFOXGHV�D�YLVXDO�UHSUHVHQWDWLRQ�RI�IDLOXUH�PRGHV��,W�LV�

XVHIXO�ERWK�IRU�ULVN�DVVHVVPHQW�DQG�LQ�GHYHORSLQJ�PRQLWRULQJ�SURJUDPV�

,�� +D]DUG�$QDO\VLV�DQG�&ULWLFDO�&RQWURO�3RLQWV��+$&&3�

+$&&3�LV�D�V\VWHPDWLF��SURDFWLYH��DQG�SUHYHQWLYH�WRRO�IRU�DVVXULQJ�SURGXFW�TXDOLW\��UHOLDELOLW\��DQG�

VDIHW\��VHH�:+2�7HFKQLFDO�5HSRUW�6HULHV�1R�����������$QQH[�����,W�LV�D�VWUXFWXUHG�DSSURDFK�WKDW�

DSSOLHV�WHFKQLFDO�DQG�VFLHQWLILF�SULQFLSOHV�WR�DQDO\]H��HYDOXDWH��SUHYHQW��DQG�FRQWURO�WKH�ULVN�RU�DGYHUVH�

FRQVHTXHQFH�V��RI�KD]DUG�V��GXH�WR�WKH�GHVLJQ��GHYHORSPHQW��SURGXFWLRQ��DQG�XVH�RI�SURGXFWV�

+$&&3�FRQVLVWV�RI�WKH�IROORZLQJ�VHYHQ�VWHSV��

�� FRQGXFW�D�KD]DUG�DQDO\VLV�DQG�LGHQWLI\�SUHYHQWLYH�PHDVXUHV�IRU�HDFK�VWHS�RI�WKH�SURFHVV��

�� GHWHUPLQH�WKH�FULWLFDO�FRQWURO�SRLQWV��

�� HVWDEOLVK�FULWLFDO�OLPLWV��

�� HVWDEOLVK�D�V\VWHP�WR�PRQLWRU�WKH�FULWLFDO�FRQWURO�SRLQWV��

�� HVWDEOLVK�WKH�FRUUHFWLYH�DFWLRQ�WR�EH�WDNHQ�ZKHQ�PRQLWRULQJ�LQGLFDWHV�WKDW�WKH�FULWLFDO�FRQWURO�SRLQWV�

DUH�QRW�LQ�D�VWDWH�RI�FRQWURO��

�� HVWDEOLVK�V\VWHP�WR�YHULI\�WKDW�WKH�+$&&3�V\VWHP�LV�ZRUNLQJ�HIIHFWLYHO\��

�� HVWDEOLVK�D�UHFRUG�NHHSLQJ�V\VWHP��

3RWHQWLDO�$UHDV�RI�8VH�V�

+$&&3�PLJKW�EH�XVHG�WR�LGHQWLI\�DQG�PDQDJH�ULVNV�DVVRFLDWHG�ZLWK�SK\VLFDO��FKHPLFDO�DQG�ELRORJLFDO�

KD]DUGV��LQFOXGLQJ�PLFURELRORJLFDO�FRQWDPLQDWLRQ���+$&&3�LV�PRVW�XVHIXO�ZKHQ�SURGXFW�DQG�SURFHVV�

XQGHUVWDQGLQJ�LV�VXIILFLHQWO\�FRPSUHKHQVLYH�WR�VXSSRUW�LGHQWLILFDWLRQ�RI�FULWLFDO�FRQWURO�SRLQWV��7KH�

RXWSXW�RI�D�+$&&3�DQDO\VLV�LV�ULVN�PDQDJHPHQW�LQIRUPDWLRQ�WKDW�IDFLOLWDWHV�PRQLWRULQJ�RI�FULWLFDO�SRLQWV�

QRW�RQO\�LQ�WKH�PDQXIDFWXULQJ�SURFHVV�EXW�DOVR�LQ�RWKHU�OLIH�F\FOH�SKDVHV��
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,�� +D]DUG�2SHUDELOLW\�$QDO\VLV��+$=23�

+$=23��VHH�,(&��������LV�EDVHG�RQ�D�WKHRU\�WKDW�DVVXPHV�WKDW�ULVN�HYHQWV�DUH�FDXVHG�E\�GHYLDWLRQV�

IURP�WKH�GHVLJQ�RU�RSHUDWLQJ�LQWHQWLRQV��,W�LV�D�V\VWHPDWLF�EUDLQVWRUPLQJ�WHFKQLTXH�IRU�LGHQWLI\LQJ�

KD]DUGV�XVLQJ�VR�FDOOHG�³JXLGH�ZRUGV´��³*XLGH�ZRUGV´��H�J���1R��0RUH��2WKHU�7KDQ��3DUW�RI��HWF���DUH�

DSSOLHG�WR�UHOHYDQW�SDUDPHWHUV��H�J���FRQWDPLQDWLRQ��WHPSHUDWXUH��WR�KHOS�LGHQWLI\�SRWHQWLDO�GHYLDWLRQV�

IURP�QRUPDO�XVH�RU�GHVLJQ�LQWHQWLRQV��,W�RIWHQ�XVHV�D�WHDP�RI�SHRSOH�ZLWK�H[SHUWLVH�FRYHULQJ�WKH�GHVLJQ�

RI�WKH�SURFHVV�RU�SURGXFW�DQG�LWV�DSSOLFDWLRQ��

3RWHQWLDO�$UHDV�RI�8VH�V�

+$=23�FDQ�EH�DSSOLHG�WR�PDQXIDFWXULQJ�SURFHVVHV��LQFOXGLQJ�RXWVRXUFHG�SURGXFWLRQ�DQG�IRUPXODWLRQ�DV�

ZHOO�DV�WKH�XSVWUHDP�VXSSOLHUV��HTXLSPHQW�DQG�IDFLOLWLHV IRU�GUXJ�VXEVWDQFHV�DQG�GUXJ��PHGLFLQDO��

SURGXFWV��,W�KDV�DOVR�EHHQ�XVHG�SULPDULO\�LQ�WKH�SKDUPDFHXWLFDO�LQGXVWU\�IRU�HYDOXDWLQJ�SURFHVV�VDIHW\�

KD]DUGV��$V�LV�WKH�FDVH�ZLWK�+$&&3��WKH�RXWSXW�RI�D�+$=23�DQDO\VLV�LV�D�OLVW�RI�FULWLFDO�RSHUDWLRQV�IRU�

ULVN�PDQDJHPHQW��7KLV�IDFLOLWDWHV�UHJXODU�PRQLWRULQJ�RI�FULWLFDO�SRLQWV�LQ�WKH�PDQXIDFWXULQJ�SURFHVV�

,�� 3UHOLPLQDU\�+D]DUG�$QDO\VLV��3+$��

3+$�LV�D�WRRO�RI�DQDO\VLV�EDVHG�RQ�DSSO\LQJ�SULRU�H[SHULHQFH�RU�NQRZOHGJH�RI�D�KD]DUG�RU�IDLOXUH�WR�

LGHQWLI\�IXWXUH�KD]DUGV��KD]DUGRXV�VLWXDWLRQV�DQG�HYHQWV�WKDW�PLJKW�FDXVH�KDUP��DV�ZHOO�DV�WR�HVWLPDWH�

WKHLU�SUREDELOLW\�RI�RFFXUUHQFH�IRU�D�JLYHQ�DFWLYLW\��IDFLOLW\��SURGXFW�RU�V\VWHP��7KH�WRRO�FRQVLVWV�RI�����

WKH�LGHQWLILFDWLRQ�RI�WKH�SRVVLELOLWLHV�WKDW�WKH�ULVN�HYHQW�KDSSHQV�����WKH�TXDOLWDWLYH�HYDOXDWLRQ�RI�WKH�

H[WHQW�RI�SRVVLEOH�LQMXU\�RU�GDPDJH�WR�KHDOWK�WKDW�FRXOG�UHVXOW�DQG����D�UHODWLYH�UDQNLQJ�RI�WKH�KD]DUG�

XVLQJ�D�FRPELQDWLRQ�RI�VHYHULW\�DQG�OLNHOLKRRG�RI�RFFXUUHQFH��DQG����WKH�LGHQWLILFDWLRQ�RI�SRVVLEOH�

UHPHGLDO�PHDVXUHV�

3RWHQWLDO�$UHDV�RI�8VH�V�

3+$�PLJKW�EH�XVHIXO�ZKHQ�DQDO\]LQJ�H[LVWLQJ�V\VWHPV�RU�SULRULWL]LQJ�KD]DUGV�ZKHUH�FLUFXPVWDQFHV�

SUHYHQW�D�PRUH�H[WHQVLYH�WHFKQLTXH�IURP�EHLQJ�XVHG��,W�FDQ�EH�XVHG�IRU�SURGXFW��SURFHVV�DQG�IDFLOLW\�

GHVLJQ�DV�ZHOO�DV�WR�HYDOXDWH�WKH�W\SHV�RI�KD]DUGV�IRU�WKH�JHQHUDO�SURGXFW�W\SH��WKHQ�WKH�SURGXFW�FODVV��

DQG�ILQDOO\�WKH�VSHFLILF�SURGXFW��3+$�LV�PRVW�FRPPRQO\�XVHG�HDUO\�LQ�WKH�GHYHORSPHQW�RI�D�SURMHFW�

ZKHQ�WKHUH�LV�OLWWOH�LQIRUPDWLRQ�RQ�GHVLJQ�GHWDLOV�RU�RSHUDWLQJ�SURFHGXUHV��WKXV��LW�ZLOO�RIWHQ�EH�D�

SUHFXUVRU�WR�IXUWKHU�VWXGLHV��7\SLFDOO\��KD]DUGV�LGHQWLILHG�LQ�WKH�3+$�DUH�IXUWKHU�DVVHVVHG�ZLWK�RWKHU�

ULVN�PDQDJHPHQW�WRROV�VXFK�DV�WKRVH�LQ�WKLV�VHFWLRQ�

,�� 5LVN�UDQNLQJ�DQG�ILOWHULQJ

5LVN�UDQNLQJ�DQG�ILOWHULQJ�LV�D�WRRO�IRU�FRPSDULQJ�DQG�UDQNLQJ�ULVNV��5LVN�UDQNLQJ�RI�FRPSOH[�V\VWHPV�

W\SLFDOO\�UHTXLUHV�HYDOXDWLRQ�RI�PXOWLSOH�GLYHUVH�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�IDFWRUV�IRU�HDFK�ULVN��7KH�

WRRO�LQYROYHV�EUHDNLQJ�GRZQ�D�EDVLF�ULVN�TXHVWLRQ�LQWR�DV�PDQ\�FRPSRQHQWV�DV�QHHGHG�WR�FDSWXUH�

IDFWRUV�LQYROYHG�LQ�WKH�ULVN��7KHVH�IDFWRUV�DUH�FRPELQHG�LQWR�D�VLQJOH�UHODWLYH�ULVN�VFRUH�WKDW�FDQ�WKHQ�

EH�XVHG�IRU�UDQNLQJ�ULVNV��³)LOWHUV�´�LQ�WKH�IRUP�RI�ZHLJKWLQJ�IDFWRUV�RU�FXW�RIIV�IRU�ULVN�VFRUHV��FDQ�EH�

XVHG�WR�VFDOH�RU�ILW�WKH�ULVN�UDQNLQJ�WR�PDQDJHPHQW�RU�SROLF\�REMHFWLYHV�

3RWHQWLDO�$UHDV�RI�8VH�V�

5LVN�UDQNLQJ�DQG�ILOWHULQJ�FDQ�EH�XVHG�WR�SULRULWL]H�PDQXIDFWXULQJ�VLWHV�IRU�LQVSHFWLRQ�DXGLW�E\�

UHJXODWRUV�RU�LQGXVWU\��5LVN�UDQNLQJ�PHWKRGV�DUH�SDUWLFXODUO\�KHOSIXO�LQ�VLWXDWLRQV�LQ�ZKLFK�WKH�SRUWIROLR�

RI�ULVNV�DQG�WKH�XQGHUO\LQJ�FRQVHTXHQFHV�WR�EH�PDQDJHG�DUH�GLYHUVH�DQG�GLIILFXOW�WR�FRPSDUH�XVLQJ�D�
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VLQJOH�WRRO��5LVN�UDQNLQJ�LV�XVHIXO�ZKHQ�PDQDJHPHQW�QHHGV�WR�HYDOXDWH�ERWK�TXDQWLWDWLYHO\�DVVHVVHG�

DQG�TXDOLWDWLYHO\�DVVHVVHG�ULVNV�ZLWKLQ�WKH�VDPH�RUJDQL]DWLRQDO�IUDPHZRUN��

,�� 6XSSRUWLQJ�VWDWLVWLFDO�WRROV

6WDWLVWLFDO�WRROV�FDQ�VXSSRUW�DQG�IDFLOLWDWH�TXDOLW\�ULVN�PDQDJHPHQW��7KH\�FDQ�HQDEOH�HIIHFWLYH�GDWD�

DVVHVVPHQW��DLG�LQ�GHWHUPLQLQJ�WKH�VLJQLILFDQFH�RI�WKH�GDWD�VHW�V���DQG�IDFLOLWDWH�PRUH�UHOLDEOH�GHFLVLRQ�

PDNLQJ��$�OLVWLQJ�RI�VRPH�RI�WKH�SULQFLSDO�VWDWLVWLFDO�WRROV�FRPPRQO\�XVHG�LQ�WKH�SKDUPDFHXWLFDO�

LQGXVWU\�LV�SURYLGHG�

x &RQWURO�&KDUWV��IRU�H[DPSOH�

� $FFHSWDQFH�&RQWURO�&KDUWV��VHH�,62�������

� &RQWURO�&KDUWV�ZLWK�$ULWKPHWLF�$YHUDJH�DQG�:DUQLQJ�/LPLWV �VHH�,62�������

� &XPXODWLYH�6XP�&KDUWV��VHH�,62�������

� 6KHZKDUW�&RQWURO�&KDUWV��VHH�,62�������

� :HLJKWHG�0RYLQJ�$YHUDJH�

x 'HVLJQ�RI�([SHULPHQWV��'2(��

x +LVWRJUDPV�

x 3DUHWR�&KDUWV�

x 3URFHVV�&DSDELOLW\�$QDO\VLV�

$QQH[�,,��3RWHQWLDO�DSSOLFDWLRQV�IRU�TXDOLW\�ULVN�PDQDJHPHQW

7KLV�$QQH[�LV�LQWHQGHG�WR�LGHQWLI\�SRWHQWLDO�XVHV�RI�TXDOLW\�ULVN�PDQDJHPHQW�SULQFLSOHV�DQG�WRROV�E\�

LQGXVWU\�DQG�UHJXODWRUV��+RZHYHU��WKH�VHOHFWLRQ�RI�SDUWLFXODU�ULVN�PDQDJHPHQW�WRROV�LV�FRPSOHWHO\�

GHSHQGHQW�XSRQ�VSHFLILF�IDFWV�DQG�FLUFXPVWDQFHV��

7KHVH�H[DPSOHV�DUH�SURYLGHG�IRU�LOOXVWUDWLYH�SXUSRVHV�DQG�RQO\�VXJJHVW�SRWHQWLDO�XVHV�RI�TXDOLW\�ULVN�

PDQDJHPHQW��7KLV�$QQH[�LV�QRW�LQWHQGHG�WR�FUHDWH�DQ\�QHZ�H[SHFWDWLRQV�EH\RQG�WKH�FXUUHQW�

UHJXODWRU\�UHTXLUHPHQWV��

,,�� 4XDOLW\�ULVN�PDQDJHPHQW�DV�SDUW RI�LQWHJUDWHG�TXDOLW\�PDQDJHPHQW

'RFXPHQWDWLRQ

7R�UHYLHZ�FXUUHQW�LQWHUSUHWDWLRQV�DQG�DSSOLFDWLRQ�RI�UHJXODWRU\�H[SHFWDWLRQV�

7R�GHWHUPLQH�WKH�GHVLUDELOLW\�RI�DQG�RU�GHYHORS�WKH�FRQWHQW�IRU�623V��JXLGHOLQHV��HWF��

7UDLQLQJ�DQG�HGXFDWLRQ

7R�GHWHUPLQH�WKH�DSSURSULDWHQHVV�RI�LQLWLDO�DQG�RU�RQJRLQJ�WUDLQLQJ�VHVVLRQV�EDVHG�RQ�HGXFDWLRQ��

H[SHULHQFH�DQG�ZRUNLQJ�KDELWV�RI�VWDII��DV�ZHOO�DV�RQ�D�SHULRGLF�DVVHVVPHQW�RI�SUHYLRXV�WUDLQLQJ��H�J���

LWV�HIIHFWLYHQHVV��

7R�LGHQWLI\�WKH�WUDLQLQJ��H[SHULHQFH��TXDOLILFDWLRQV�DQG�SK\VLFDO�DELOLWLHV�WKDW�DOORZ�SHUVRQQHO�WR�SHUIRUP�

DQ�RSHUDWLRQ�UHOLDEO\�DQG�ZLWK�QR�DGYHUVH�LPSDFW�RQ�WKH�TXDOLW\�RI�WKH�SURGXFW�

4XDOLW\�GHIHFWV
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7R�SURYLGH�WKH�EDVLV�IRU�LGHQWLI\LQJ��HYDOXDWLQJ��DQG�FRPPXQLFDWLQJ�WKH�SRWHQWLDO�TXDOLW\�LPSDFW�RI�D�

VXVSHFWHG�TXDOLW\�GHIHFW��FRPSODLQW��WUHQG��GHYLDWLRQ��LQYHVWLJDWLRQ��RXW�RI�VSHFLILFDWLRQ�UHVXOW��HWF�

7R�IDFLOLWDWH�ULVN�FRPPXQLFDWLRQV�DQG�GHWHUPLQH�DSSURSULDWH�DFWLRQ�WR�DGGUHVV�VLJQLILFDQW�SURGXFW�

GHIHFWV��LQ�FRQMXQFWLRQ�ZLWK�UHJXODWRU\�DXWKRULWLHV��H�J�� UHFDOO��

$XGLWLQJ�,QVSHFWLRQ

7R�GHILQH�WKH�IUHTXHQF\�DQG�VFRSH�RI�DXGLWV��ERWK�LQWHUQDO�DQG�H[WHUQDO��WDNLQJ�LQWR�DFFRXQW�IDFWRUV�

VXFK�DV��

x ([LVWLQJ�OHJDO�UHTXLUHPHQWV�

x 2YHUDOO�FRPSOLDQFH�VWDWXV�DQG�KLVWRU\�RI�WKH�FRPSDQ\�RU�IDFLOLW\�

x 5REXVWQHVV�RI�D�FRPSDQ\¶V�TXDOLW\�ULVN�PDQDJHPHQW�DFWLYLWLHV�

x &RPSOH[LW\�RI�WKH�VLWH�

x &RPSOH[LW\�RI�WKH�PDQXIDFWXULQJ�SURFHVV�

x &RPSOH[LW\�RI�WKH�SURGXFW�DQG�LWV�WKHUDSHXWLF�VLJQLILFDQFH�

x 1XPEHU�DQG�VLJQLILFDQFH�RI�TXDOLW\�GHIHFWV��H�J���UHFDOO��

x 5HVXOWV�RI�SUHYLRXV�DXGLWV�LQVSHFWLRQV�

x 0DMRU�FKDQJHV�RI�EXLOGLQJ��HTXLSPHQW��SURFHVVHV��NH\�SHUVRQQHO�

x ([SHULHQFH�ZLWK�PDQXIDFWXULQJ�RI�D�SURGXFW��H�J���IUHTXHQF\��YROXPH��QXPEHU�RI�EDWFKHV��

x 7HVW�UHVXOWV�RI�RIILFLDO�FRQWURO�ODERUDWRULHV�

3HULRGLF�UHYLHZ

7R�VHOHFW��HYDOXDWH�DQG�LQWHUSUHW�WUHQG�UHVXOWV�RI�GDWD�ZLWKLQ�WKH�SURGXFW�TXDOLW\�UHYLHZ�

7R�LQWHUSUHW�PRQLWRULQJ�GDWD��H�J���WR�VXSSRUW�DQ�DVVHVVPHQW�RI�WKH�DSSURSULDWHQHVV�RI�UHYDOLGDWLRQ�RU�

FKDQJHV�LQ�VDPSOLQJ��

&KDQJH�PDQDJHPHQW���FKDQJH�FRQWURO

7R�PDQDJH�FKDQJHV�EDVHG�RQ�NQRZOHGJH�DQG�LQIRUPDWLRQ�DFFXPXODWHG�LQ�SKDUPDFHXWLFDO�GHYHORSPHQW�

DQG�GXULQJ�PDQXIDFWXULQJ�

7R�HYDOXDWH�WKH�LPSDFW�RI�WKH�FKDQJHV�RQ�WKH�DYDLODELOLW\�RI�WKH�ILQDO�SURGXFW�

7R�HYDOXDWH�WKH�LPSDFW�RQ�SURGXFW�TXDOLW\�RI�FKDQJHV�WR�WKH�IDFLOLW\��HTXLSPHQW��PDWHULDO��

PDQXIDFWXULQJ�SURFHVV�RU�WHFKQLFDO�WUDQVIHUV�

7R�GHWHUPLQH�DSSURSULDWH�DFWLRQV�SUHFHGLQJ�WKH�LPSOHPHQWDWLRQ�RI�D�FKDQJH��H�J���DGGLWLRQDO�WHVWLQJ��

�UH�TXDOLILFDWLRQ���UH�YDOLGDWLRQ�RU�FRPPXQLFDWLRQ�ZLWK�UHJXODWRUV�

&RQWLQXDO�LPSURYHPHQW

7R�IDFLOLWDWH�FRQWLQXDO�LPSURYHPHQW�LQ�SURFHVVHV�WKURXJKRXW�WKH�SURGXFW�OLIHF\FOH�

,,�� 4XDOLW\�ULVN�PDQDJHPHQW�DV�SDUW�RI�UHJXODWRU\�RSHUDWLRQV

,QVSHFWLRQ�DQG�DVVHVVPHQW�DFWLYLWLHV
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7R�DVVLVW�ZLWK�UHVRXUFH�DOORFDWLRQ�LQFOXGLQJ��IRU�H[DPSOH��LQVSHFWLRQ�SODQQLQJ�DQG�IUHTXHQF\��DQG�

LQVSHFWLRQ�DQG�DVVHVVPHQW�LQWHQVLW\��VHH��$XGLWLQJ��VHFWLRQ�LQ�$QQH[�,,����

7R�HYDOXDWH�WKH�VLJQLILFDQFH�RI��IRU�H[DPSOH��TXDOLW\�GHIHFWV��SRWHQWLDO�UHFDOOV�DQG�LQVSHFWLRQDO�ILQGLQJV�

7R�GHWHUPLQH�WKH�DSSURSULDWHQHVV�DQG�W\SH�RI�SRVW�LQVSHFWLRQ�UHJXODWRU\�IROORZ�XS�

7R�HYDOXDWH�LQIRUPDWLRQ�VXEPLWWHG�E\�LQGXVWU\�LQFOXGLQJ�SKDUPDFHXWLFDO�GHYHORSPHQW�LQIRUPDWLRQ�

7R�HYDOXDWH�LPSDFW�RI�SURSRVHG�YDULDWLRQV�RU�FKDQJHV�

7R�LGHQWLI\�ULVNV�ZKLFK�VKRXOG�EH�FRPPXQLFDWHG�EHWZHHQ�LQVSHFWRUV�DQG�DVVHVVRUV�WR�IDFLOLWDWH�EHWWHU�

XQGHUVWDQGLQJ�RI�KRZ�ULVNV�FDQ�EH�RU�DUH�FRQWUROOHG��H�J���SDUDPHWULF�UHOHDVH��3URFHVV�$QDO\WLFDO�

7HFKQRORJ\��3$7���

,,�� 4XDOLW\�ULVN�PDQDJHPHQW�DV�SDUW�RI�GHYHORSPHQW

7R�GHVLJQ�D�TXDOLW\�SURGXFW�DQG�LWV�PDQXIDFWXULQJ�SURFHVV�WR�FRQVLVWHQWO\�GHOLYHU�WKH�LQWHQGHG�

SHUIRUPDQFH�RI�WKH�SURGXFW��VHH�,&+�4���

7R�HQKDQFH�NQRZOHGJH�RI�SURGXFW�SHUIRUPDQFH�RYHU�D�ZLGH�UDQJH�RI�PDWHULDO�DWWULEXWHV��H�J���SDUWLFOH�

VL]H�GLVWULEXWLRQ��PRLVWXUH�FRQWHQW��IORZ�SURSHUWLHV���SURFHVVLQJ�RSWLRQV�DQG�SURFHVV�SDUDPHWHUV�

7R�DVVHVV�WKH�FULWLFDO�DWWULEXWHV�RI�UDZ�PDWHULDOV��VROYHQWV��$FWLYH�3KDUPDFHXWLFDO�,QJUHGLHQW��$3,��

VWDUWLQJ�PDWHULDOV��$3,V��H[FLSLHQWV��RU�SDFNDJLQJ�PDWHULDOV�

7R�HVWDEOLVK�DSSURSULDWH�VSHFLILFDWLRQV��LGHQWLI\�FULWLFDO�SURFHVV�SDUDPHWHUV�DQG HVWDEOLVK�PDQXIDFWXULQJ�

FRQWUROV��H�J���XVLQJ�LQIRUPDWLRQ�IURP�SKDUPDFHXWLFDO�GHYHORSPHQW�VWXGLHV�UHJDUGLQJ�WKH�FOLQLFDO�

VLJQLILFDQFH�RI�TXDOLW\�DWWULEXWHV�DQG�WKH�DELOLW\�WR�FRQWURO�WKHP�GXULQJ�SURFHVVLQJ��

7R�GHFUHDVH�YDULDELOLW\�RI�TXDOLW\�DWWULEXWHV�

x UHGXFH�SURGXFW�DQG�PDWHULDO�GHIHFWV�

x UHGXFH�PDQXIDFWXULQJ�GHIHFWV�

7R�DVVHVV�WKH�QHHG�IRU�DGGLWLRQDO�VWXGLHV��H�J���ELRHTXLYDOHQFH��VWDELOLW\��UHODWLQJ�WR�VFDOH�XS�DQG�

WHFKQRORJ\�WUDQVIHU�

7R�PDNH�XVH�RI�WKH�³GHVLJQ�VSDFH´�FRQFHSW��VHH�,&+�4���

,,�� 4XDOLW\�ULVN�PDQDJHPHQW�IRU�IDFLOLWLHV��HTXLSPHQW�DQG�XWLOLWLHV

'HVLJQ�RI�IDFLOLW\���HTXLSPHQW

7R�GHWHUPLQH�DSSURSULDWH�]RQHV�ZKHQ�GHVLJQLQJ�EXLOGLQJV�DQG�IDFLOLWLHV��H�J��

x IORZ�RI�PDWHULDO�DQG�SHUVRQQHO�

x PLQLPL]H�FRQWDPLQDWLRQ�

x SHVW�FRQWURO�PHDVXUHV�

x SUHYHQWLRQ RI�PL[�XSV�

x RSHQ�YHUVXV�FORVHG�HTXLSPHQW�

x FOHDQ�URRPV�YHUVXV�LVRODWRU�WHFKQRORJLHV�

x GHGLFDWHG�RU�VHJUHJDWHG�IDFLOLWLHV���HTXLSPHQW�
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7R�GHWHUPLQH�DSSURSULDWH�SURGXFW�FRQWDFW�PDWHULDOV�IRU�HTXLSPHQW�DQG�FRQWDLQHUV��H�J���VHOHFWLRQ�RI�

VWDLQOHVV�VWHHO�JUDGH��JDVNHWV��OXEULFDQWV��

7R�GHWHUPLQH�DSSURSULDWH�XWLOLWLHV��H�J���VWHDP��JDVHV��SRZHU�VRXUFH��FRPSUHVVHG�DLU��KHDWLQJ��

YHQWLODWLRQ�DQG�DLU�FRQGLWLRQLQJ��+9$&���ZDWHU��

7R�GHWHUPLQH�DSSURSULDWH�SUHYHQWLYH�PDLQWHQDQFH�IRU�DVVRFLDWHG�HTXLSPHQW��H�J���LQYHQWRU\�RI�

QHFHVVDU\�VSDUH�SDUWV��

+\JLHQH�DVSHFWV�LQ�IDFLOLWLHV

7R�SURWHFW�WKH�SURGXFW�IURP�HQYLURQPHQWDO�KD]DUGV��LQFOXGLQJ�FKHPLFDO��PLFURELRORJLFDO��DQG�SK\VLFDO�

KD]DUGV��H�J���GHWHUPLQLQJ�DSSURSULDWH�FORWKLQJ�DQG�JRZQLQJ��K\JLHQH�FRQFHUQV��

7R�SURWHFW�WKH�HQYLURQPHQW��H�J���SHUVRQQHO��SRWHQWLDO�IRU�FURVV�FRQWDPLQDWLRQ��IURP�KD]DUGV�UHODWHG�WR�

WKH�SURGXFW�EHLQJ�PDQXIDFWXUHG�

4XDOLILFDWLRQ�RI�IDFLOLW\�HTXLSPHQW�XWLOLWLHV

7R�GHWHUPLQH�WKH�VFRSH�DQG�H[WHQW�RI�TXDOLILFDWLRQ�RI�IDFLOLWLHV��EXLOGLQJV��DQG�SURGXFWLRQ�HTXLSPHQW�

DQG�RU�ODERUDWRU\�LQVWUXPHQWV��LQFOXGLQJ�SURSHU�FDOLEUDWLRQ�PHWKRGV��

&OHDQLQJ�RI�HTXLSPHQW�DQG�HQYLURQPHQWDO�FRQWURO

7R�GLIIHUHQWLDWH�HIIRUWV�DQG�GHFLVLRQV�EDVHG�RQ�WKH�LQWHQGHG�XVH��H�J���PXOWL� YHUVXV�VLQJOH�SXUSRVH��

EDWFK�YHUVXV�FRQWLQXRXV�SURGXFWLRQ��

7R�GHWHUPLQH�DFFHSWDEOH��VSHFLILHG��FOHDQLQJ�YDOLGDWLRQ�OLPLWV�

&DOLEUDWLRQ�SUHYHQWLYH�PDLQWHQDQFH

7R�VHW�DSSURSULDWH�FDOLEUDWLRQ�DQG�PDLQWHQDQFH�VFKHGXOHV�

&RPSXWHU�V\VWHPV�DQG�FRPSXWHU�FRQWUROOHG�HTXLSPHQW

7R�VHOHFW�WKH�GHVLJQ�RI�FRPSXWHU�KDUGZDUH�DQG�VRIWZDUH��H�J���PRGXODU��VWUXFWXUHG��IDXOW�WROHUDQFH��

7R�GHWHUPLQH�WKH�H[WHQW�RI�YDOLGDWLRQ��H�J��

x LGHQWLILFDWLRQ�RI�FULWLFDO�SHUIRUPDQFH�SDUDPHWHUV�

x VHOHFWLRQ�RI�WKH�UHTXLUHPHQWV�DQG�GHVLJQ�

x FRGH�UHYLHZ�

x WKH�H[WHQW�RI�WHVWLQJ�DQG�WHVW�PHWKRGV�

x UHOLDELOLW\�RI�HOHFWURQLF�UHFRUGV�DQG�VLJQDWXUHV�

,,�� 4XDOLW\�ULVN�PDQDJHPHQW�DV�SDUW�RI�PDWHULDOV�PDQDJHPHQW

$VVHVVPHQW�DQG�HYDOXDWLRQ�RI�VXSSOLHUV�DQG�FRQWUDFW�PDQXIDFWXUHUV

7R�SURYLGH�D�FRPSUHKHQVLYH�HYDOXDWLRQ�RI�VXSSOLHUV�DQG�FRQWUDFW�PDQXIDFWXUHUV��H�J���DXGLWLQJ��

VXSSOLHU�TXDOLW\�DJUHHPHQWV��

6WDUWLQJ�PDWHULDO

7R�DVVHVV�GLIIHUHQFHV�DQG�SRVVLEOH�TXDOLW\�ULVNV�DVVRFLDWHG�ZLWK�YDULDELOLW\�LQ�VWDUWLQJ�PDWHULDOV��H�J���

DJH��URXWH�RI�V\QWKHVLV��
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8VH�RI�PDWHULDOV

7R�GHWHUPLQH�ZKHWKHU�LW�LV�DSSURSULDWH�WR�XVH�PDWHULDO�XQGHU�TXDUDQWLQH��H�J���IRU�IXUWKHU�LQWHUQDO�

SURFHVVLQJ��

7R�GHWHUPLQH�DSSURSULDWHQHVV�RI�UHSURFHVVLQJ��UHZRUNLQJ��XVH�RI�UHWXUQHG�JRRGV�

6WRUDJH��ORJLVWLFV�DQG�GLVWULEXWLRQ�FRQGLWLRQV

7R�DVVHVV�WKH�DGHTXDF\�RI�DUUDQJHPHQWV�WR�HQVXUH�PDLQWHQDQFH�RI�DSSURSULDWH�VWRUDJH�DQG�WUDQVSRUW�
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