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LSHV�IRU�WKH�PDULQH�HQYLURQPHQW�

DUH�EXLOW�VSHFLDOO\��ZLWK�VHYHUDO�

W\SHV�RI�SLSHV�XVHG��7KH\�DUH�

XVHG�LQ�GLIIHUHQW�PHFKDQLFDO�RSHUDWLRQV�

RQ�VKLSV�DV�ZHOO�DV�LQ�RIIVKRUH�V\VWHPV��

+DUVK�DWPRVSKHULF�FRQGLWLRQV�LQ�PDULQH�

HQYLURQPHQWV�H[SRVH�SLSHV�WR�KLJK�

FRUURVLRQ�OHYHOV��5HPRYDEOH�FRDWLQJV�

DUH�DQ�H[FHOOHQW�ZD\�WR�HQVXUH�IDVWHU�

LQVWDOODWLRQ�DQG�OHVV�GRZQWLPH�E\�

NHHSLQJ�FRUURVLRQ�DW�ED\��

&RUURVLRQ�LV�WKH�JUDGXDO�GHWHULRUDWLRQ�

RI�D�PDWHULDO�RU�LWV�SURSHUWLHV�WKURXJK�D�

FKHPLFDO�UHDFWLRQ�ZLWK�LWV�HQYLURQPHQW��

DQG�FDQ�EH�GHVFULEHG�DV�WKH�GHVWUXFWLYH�

DWWDFN�RI�D�PDWHULDO�E\�UHDFWLRQ�ZLWK�

LWV�HQYLURQPHQW��2FHDQJRLQJ�VKLSV�

WUDYHO�JOREDOO\��DQG�DV�VXFK�WKH\�

H[SHULHQFH�WKH�H[WUHPH�FRQGLWLRQV�RI�

PDULQH�HQYLURQPHQWV�ZKLFK�JUHDWO\�

DFFHOHUDWH�WKH�GHFOLQH�LQ�WKHLU�PDWHULDO�

VWDWH��&RUURVLRQ�UHVLVWDQFH�LV�H[WUHPHO\�

LPSRUWDQW�LQ�PDULQH�RSHUDWLRQV�DQG�

DERDUG�VKLSV��,Q�WKHVH�KLJKO\�FRUURVLYH�

HQYLURQPHQWV��WXUQLQJ�WR�VPDUW�

FRUURVLRQ�SURWHFWLRQ�PHWKRGV�LV�WKH�

EHVW�DSSURDFK�HQJLQHHUV�FDQ�WDNH��

&RUURVLRQ�SURWHFWLRQ�FRQGXFWHG�SURSHUO\�

FDQ�HQDEOH�VLJQLILFDQW�VDYLQJV�LQ�WLPH�

DQG�PRQH\��DQG�HYHQ�PRUH�LPSRUWDQWO\�

SUHYHQW�KD]DUGV�DQG�DFFLGHQWV�WKDW�FDQ�

MHRSDUGLVH�KXPDQ�OLYHV��

&RUURVLRQ�DIIHFWV�ERWK�WKH�SLSHşV�LQWHULRU�

DQG�H[WHULRU�XQWLO�D�SLSH�IDLOXUH�RFFXUV�

DQG�FDQ�UHVXOW�LQ�D�SLSH�UDSLGO\�ORVLQJ�

IOXLG��3LSHV�SHQHWUDWH�DOPRVW�HYHU\�

FRQILQHG�VSDFH�DERYH�DQG�EHORZ�WKH�

ZDWHUOLQH��3LSH�IDLOXUH�FDQ�UHVXOW�LQ�WRWDO�

ORVV�LQ�WKH�FDVH�RI�HQJLQH�FRROLQJ�RU�

ILUH�VXSSUHVVLRQ��,W�LV�YHU\�LPSRUWDQW�

WKHUHIRUH�WKDW�HQJLQHHUV�LQVSHFW�DQG�

PDLQWDLQ�WKH�SLSH�LQWHULRU�DQG�RIIHU�

FRUURVLRQ�SURWHFWLRQ�VROXWLRQV�WR�VHDO�

OHDNV��SUHYHQW�FRUURVLRQ�DQG�H[WHQG�WKH�

OLIH�RI�SLSHV�RQ�YHVVHOV��

'DPDJH�IURP�FRUURVLRQ�LQ�VKLSEXLOGLQJ�

RU�FRUURVLRQ�WKDW�RFFXUV�LQ�WKH�RSHUDWLRQ�

RI�YHVVHOV�LV�HVSHFLDOO\�KDUVK��&RUURVLRQ�

SURWHFWLRQ�RI�VXFK�VWUXFWXUHV�LV�D�ELJ�

SDUW�RI�WKH�FRVW�RI�WKH�PDQXIDFWXULQJ�

SURFHVV��4XDOLW\�FRUURVLRQ�SURWHFWLRQ�LQ�

WKH�FRQVWUXFWLRQ�SKDVH�RI�D�VKLS�LV�RI�

FUXFLDO�LPSRUWDQFH�IRU�LWV�IXQFWLRQDOLW\�

GXH�WR�WKH�VKLSşV�GHPDQGLQJ�DQG�

FRPSOH[�VWUXFWXUH�DQG�LWV�H[SRVXUH�WR�

H[WUHPHO\�DJJUHVVLYH�HQYLURQPHQWV��

2SWLPDO�DQG�VPDUW�FRUURVLRQ�SURWHFWLRQ�

LV�RQH�RI�WKH�NH\�IDFWRUV�LQ�WKH�TXDOLW\�

DQG�SULFH�RI�WKH�VKLS��6WUXFWXUHV�LQ�

VKLSEXLOGLQJ��RIIVKRUH�DQG�PDULQH�

LQGXVWULHV�FRQWDLQ�SDUWV�WKDW�DUH�GLIILFXOW�

WR�DFFHVV�RU�FDQ�HYHQ�EH�FRPSOHWHO\�

LQDFFHVVLEOH�IRU�TXDOLW\�DQG�ORQJ�ODVWLQJ�

SURWHFWLRQ��3DUWV�RI�WKH�VKLS�VWUXFWXUH�

DUH�GHULYHG�IURP�D�QXPEHU�RI�EUDFNHWV��

IUDPHV��VWLIIHQHUV�DQG�UHLQIRUFHPHQWV�

ZKLFK�PDNHV�WKHLU�SURSHU�SUHSDUDWLRQ�

DQG�FRDWLQJV�SURWHFWLRQ�GLIILFXOW�

(FRQRPLFDO�VROXWLRQ
,Q�DOO�WKHVH�FDVHV��WKH�PRVW�HIILFLHQW�

DQG�HFRQRPLFDO�WHFKQLFDO�VROXWLRQ�

LV�WKH�XVH�RI�&RUWHFşV�SDWHQWHG�9S&,�

FRUURVLRQ�LQKLELWRUV��7KLV�VSHFLDO�JURXS�

RI�LQKLELWRUV�SURWHFWV�WKH�PHWDOV�IURP�

DWPRVSKHULF�FRUURVLRQ�DQG�LV�DEOH�WR�

VWRS�FRUURVLRQ�DW�D�PROHFXODU�OHYHO��

7KH�RUJDQLF�VXEVWDQFHV�YDSRULVH�DQG�

WUDYHO�WR�DOO�SDUWV�RI�WKH�PHWDO�VXUIDFHV��

UHDFKLQJ�HYHQ�LQDFFHVVLEOH�DUHDV�

9S&,V�KDYH�D�YHU\�KLJK�UDQJH�RI�

DSSOLFDWLRQ�DQG�WKHLU�XWLOLVDWLRQ�LV�

WKH�UHVXOW�RI�WHFKQRORJLFDO�DV�ZHOO�DV�

HFRQRPLF�SURJUHVV��ZKHQ�LW�FRPHV�WR�

FRUURVLRQ�SURWHFWLRQ�LQ�VKLSEXLOGLQJ��7KH\�

DUH�LQFUHDVLQJO\�XVHG�LQ�VKLSEXLOGLQJ�DQG�

PDULQH�LQGXVWULHV�GXH�WR�WKHLU�H[FHOOHQW�

SURSHUWLHV��LQFOXGLQJ�D�XQLTXH�DELOLW\�WR�

SURWHFW�KDUG�WR�UHDFK�DUHDV��

9S&,�LQKLELWRUV�DUH�KLJKO\�UHFRPPHQGHG�

IRU�SURWHFWLRQ�RI�LQDFFHVVLEOH�DUHDV�RI�

PDULQH�VWUXFWXUHV��7KH\�DUH�DOVR�KLJKO\�

HIILFLHQW�LQ�WKH�SURWHFWLRQ�RI�SLSHOLQHV�

DQG�PDULQH�DQG�QDYDO�HTXLSPHQW��

DV�ZHOO�DV�HOHFWULFDO�FRQWDFWV��$IWHU�
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,Q�WKH�DSSOLFDWLRQ�RI�9S&,�����IRU�

K\GURVWDWLF�WHVWLQJ�RI�VKLS�VWRUDJH�WDQNV�

XVLQJ�VHDZDWHU�LW�LV�YHU\�LPSRUWDQW�WR�

XVH�SURGXFWV�ZKLFK�DUH�HQYLURQPHQWDOO\�

IULHQGO\�DQG�KDYH�D�ZDWHU�VDIHW\�SHUPLW�

FHUWLILFDWH�EHFDXVH�WKLV�DOORZV�WKH�ZDWHU�

WR�EH�GUDLQHG�LQWR�WKH�VHD�DIWHU�WHVWLQJ�

3URWHFWLRQ�RI�IODQJHV�
)ODQJH�IDFHV�RQ�WKH�HQG�RI�SLSHV�IRUP�

D�FULWLFDO�FRQQHFWLRQ�IRU�SUHVVXUH�

FRQWDLQPHQW��,I�DQ\�RI�WKHVH�VXUIDFHV�

DUH�GDPDJHG�LW�FDQ�MHRSDUGLVH�WKH�

LQWHJULW\�RI�WKDW�FRQQHFWLRQ��PDNLQJ�

SUHVHUYDWLRQ�LPSHUDWLYH�IRU�VDIHW\�DQG�

SHUIRUPDQFH��&RUWHF�UHFRPPHQGV�

WZR�UHPRYDEOH�FRDWLQJV�IRU�IODQJH�

IDFH�SURWHFWLRQ��9S&,�����LV�D�ZDWHU�

EDVHG�WHPSRUDU\�FRDWLQJ�ZLWK�ORZ�

92&������OEV�JDO�>���J�/@���,W�OHDYHV�D�

FOHDU�QRQ�WDFN\�ILOP�WKDW�LV�YLUWXDOO\�

XQQRWLFHDEOH�DQG�FDQ�EH�HDVLO\�UHPRYHG�

ZLWK�DONDOLQH�FOHDQHUV�VXFK�DV�&RUWHFşV�

9S&,���[�6HULHV��ZKLFK�RIIHUV�IODVK�UXVW�

SURWHFWLRQ��EHIRUH�WKH�SLSH�LV�LQVWDOOHG��

9S&,�����SURYLGHV�SURWHFWLRQ�LQ�KDUVK��

RXWGRRU��XQVKHOWHUHG�DSSOLFDWLRQV�DQG�

KDV�H[FHOOHQW�89�UHVLVWDQFH��6LQFH�WKH�

FRDWLQJ�OHDYHV�D�GU\�ILOP��LW�LV�LGHDO�IRU�

FRQWDFW�ZLWK�WKH�PHWDO�VXUIDFH��WKH�

YDSRXU�FRQGHQVHV�DQG�IRUPV�D�WKLQ�

PRQRPROHFXODU�ILOP�WKDW�SURWHFWV�WKH�

PHWDO��7KH�SURWHFWLYH�OD\HU�UH�KHDOV�

DQG�VHOI�UHSOHQLVKHV�LWVHOI�WKURXJK�

IXUWKHU�FRQGHQVDWLRQ�RI�WKH�YDSRXU��9S&,�

UHDFKHV�HYHU\�DUHD�RI�WKH�PHWDO�SDUW��

SURWHFWLQJ�LWV�H[WHULRU�DV�ZHOO�DV�KDUG�

WR�UHDFK�LQWHULRU�VXUIDFHV��,W�SURYLGHV�

FRPSOHWH�SURGXFW�SURWHFWLRQ�GXULQJ�

VWRUDJH�DV�ZHOO�DV�GXULQJ�GRPHVWLF�DQG�

RYHUVHDV�VKLSPHQW��

3LSHOLQH�DQG�WDQN�SURWHFWLRQ
9S&,�LQKLELWRUV�DUH�UHFRPPHQGHG�IRU�

FRUURVLRQ�SURWHFWLRQ�RI�KHDWLQJ�DQG�

FRROLQJ�V\VWHPV��PDLQ�DQG�DX[LOLDU\�

HQJLQHV��KHDWLQJ�V\VWHPV�IRU�FUHZ�

DQG�SDVVHQJHUV��DPRQJVW�PDQ\�

RWKHUV��7KH�HFRQRPLFDO�SURSHUWLHV�

RI�9S&,�LQKLELWRUV�DUH�HVSHFLDOO\�

HYLGHQW�LQ�UHFLUFXODWLRQ�V\VWHPV�

ZKHUH�WKH�9S&,�LV�VORZO\�FRQVXPHG��

7KH�DSSOLFDWLRQ�RI�9S&,�LQKLELWRUV�LQ�

K\GURVWDWLF�WHVWLQJ�V\VWHPV�LV�RI�JUHDW�

LPSRUWDQFH�DV�WKH�WHVWLQJ�ZDWHU�FDQ�EH�

DJJUHVVLYH�WR�SLSHOLQH�PDWHULDOV��9S&,�

LQKLELWRUV�FRXOG�HOLPLQDWH�WKH�SRVVLELOLW\�

RI�FRUURVLRQ�EHIRUH�XVH��
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FRDWLQJ�LV�HVSHFLDOO\�HDV\�WR�UHPRYH��

8XWDOD�UHPLQGV�ZRUNHUV�WKDW�IODQJH�

SUHVHUYDWLRQ�FDQ�EH�GRQH�DW�DQ\�

SRLQW�LQ�WKH�SLSHşV�OLIHF\FOH�Ŝ�DW�WKH�

PDQXIDFWXULQJ�SODQW��LQ�WKH�VWRUDJH�

\DUG��RU�DW�WKH�ILQDO�VLWH��+H�RXWOLQHV�WKH�

IODQJH�FRDWLQJ�SURFHVV�DV�IROORZV�

Ŧ� 0DNH�VXUH�WKH�IODQJH�IDFH�LV�FOHDQ�

DQG�IUHH�RI�UXVW��GLUW��FRDWLQJV��DQG�

DQ\�RWKHU�FRQWDPLQDQWV�

Ŧ� $SSO\�HLWKHU�9S&,������IRU�EURZQ��

ZD[\�ILOP��RU�9S&,������IRU�FOHDU���

GU\�ILOP��E\�EUXVK�

Ŧ� $OORZ�WR�GU\�IRU�RQH�WR�WZR��RU�

PRUH��KRXUV�EHIRUH�FRYHULQJ�ZLWK�

ULJLG�IODQJH�FRYHU�RU�RWKHU�DSSURYHG�

PHFKDQLFDO�SURWHFWLRQ��DYRLG�

ZRRG�FRYHUV�EHFDXVH�WKH\�DEVRUE�

PRLVWXUH��

8OWLPDWHO\��WKH�FRQGLWLRQ�RI�WKH�IODQJH�

IDFH�GLUHFWO\�DIIHFWV�WKH�FRQGLWLRQ�RI�

WKH�V\VWHP�DQG�LV�DW�ULVN�DW�DQ\�SRLQW�

XS�WR�LQVWDOODWLRQ��7DNLQJ�SUHYHQWDWLYH�

PHDVXUHV�WR�SURWHFW�YXOQHUDEOH�IODQJH�

IDFHV�IURP�FRUURVLRQ�DQG�PHFKDQLFDO�

GDPDJH�LQ�PDULQH�HQYLURQPHQWV�FDQ�

JR�D�ORQJ�ZD\�WRZDUG�SUHVHUYLQJ�IODQJH�

IDFHV�LQ�WKHLU�RULJLQDO�VWDWH��$�OLWWOH�WLPH�

VSHQW�FOHDQLQJ�WKH�IODQJH�DQG�DSSO\LQJ�

D�FRDWLQJ�QRZ�FRXOG�WUDQVODWH�LQWR�

PDQ\�KRXUV�DQG�GROODUV�VDYHG�ODWHU�

E\�DYRLGLQJ�UHVXUIDFLQJ�GHOD\V�DQG�

PLQLPLVLQJ�V\VWHP�GRZQWLPH��

WUDQVLW�DSSOLFDWLRQV�ZKHUH�SLSHV�DQG�

IODQJHV�PD\�EH�UHSHDWHGO\�KDQGOHG��)RU�

WKH�PRVW�H[WUHPH�FRQGLWLRQV��9S&,�����

RIIHUV�HYHQ�KHDYLHU�GXW\�SURWHFWLRQ��

7KLV�IDVW�GU\LQJ�VROYHQW�EDVHG�FRDWLQJ�

OHDYHV�D�VOLJKWO\�EURZQ�ZD[\�ILQLVK�

DQG�VKRXOG�EH�UHPRYHG�SULRU�WR�IODQJH�

LQVWDOODWLRQ�XVLQJ�DQ�DONDOLQH�FOHDQHU�

IURP�WKH�9S&,���[�6HULHV�

5HPRYDEOH�FRDWLQJ�
DGYDQWDJHV
$V�SUHYLRXVO\�VXJJHVWHG��WKH�PDLQ�EHQHILW�

RI�UHPRYDEOH�IODQJH�FRDWLQJV�LV�WR�DYRLG�

WKH�UDPLILFDWLRQV�RI�FRUURVLRQ��(ULF�8XWDOD��

&RUWHFşV�7HFKQLFDO�6DOHV�DQG�3URGXFW�

0DQDJHU��H[SODLQV�WKH�DOWHUQDWLYH��š,I�

D�UDLVHG�IDFH�LV�GDPDJHG��HLWKHU�IURP�

FRUURVLRQ�RU�PHFKDQLFDO�LPSDFW��LW�FDQ�

FDXVH�VLJQLILFDQW�GHOD\V�LQ�FRQVWUXFWLRQ��

,Q�WKH�FDVH�RI�JUDPRSKRQH�UDLVHG�IDFHV��

WKH�UH�VXUIDFLQJ�SURFHVV�FDQ�EH�YHU\�WLPH�

FRQVXPLQJ��ZKLFK�FRXOG�OHDG�WR�IXUWKHU�

GRZQWLPH�DQG�ILQDQFLDO�ORVV�Ţ�

%\�WDNLQJ�WKH�UHPRYDEOH�FRDWLQJ�

URXWH��WKH�SURWHFWLYH�PHFKDQLVP�

FRQIRUPV�GLUHFWO\�WR�WKH�VXUIDFH�RI�

WKH�PHWDO��QRW�UHTXLULQJ�DQ�DGGLWLRQDO�

FRYHULQJ��D�SODVWLF�ILOP�IRU�H[DPSOH��

H[FHSW�ZKDW�LV�QHHGHG�IRU�VWDQGDUG�

PHFKDQLFDO�SURWHFWLRQ��,Q�WKH�FDVH�RI�

9S&,������WKHUH�LV�PLQLPDO�FKDQJH�WR�

DSSHDUDQFH�Ŝ�D�SOXV�IRU�PDQXIDFWXUHUV�

FRQFHUQHG�DERXW�DHVWKHWLFV�Ŝ�DQG�WKH�
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