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3DUW������0HDVXUHPHQW�PHWKRGV�±
0HDVXUHPHQW�RI�FKDUJHDELOLW\

)25(:25'

�� 7KH�,(&��,QWHUQDWLRQDO�(OHFWURWHFKQLFDO�&RPPLVVLRQ��LV�D�ZRUOGZLGH�RUJDQL]DWLRQ�IRU�VWDQGDUGL]DWLRQ�FRPSULVLQJ
DOO� QDWLRQDO� HOHFWURWHFKQLFDO� FRPPLWWHHV� �,(&� 1DWLRQDO� &RPPLWWHHV��� 7KH� REMHFW� RI� WKH� ,(&� LV� WR� SURPRWH
LQWHUQDWLRQDO�FR�RSHUDWLRQ�RQ�DOO�TXHVWLRQV�FRQFHUQLQJ�VWDQGDUGL]DWLRQ�LQ�WKH�HOHFWULFDO�DQG�HOHFWURQLF�ILHOGV��7R
WKLV� HQG� DQG� LQ� DGGLWLRQ� WR� RWKHU� DFWLYLWLHV�� WKH� ,(&� SXEOLVKHV� ,QWHUQDWLRQDO� 6WDQGDUGV�� 7KHLU� SUHSDUDWLRQ� LV
HQWUXVWHG� WR� WHFKQLFDO� FRPPLWWHHV�� DQ\� ,(&� 1DWLRQDO� &RPPLWWHH� LQWHUHVWHG� LQ� WKH� VXEMHFW� GHDOW� ZLWK� PD\
SDUWLFLSDWH� LQ� WKLV� SUHSDUDWRU\� ZRUN�� ,QWHUQDWLRQDO�� JRYHUQPHQWDO� DQG� QRQ�JRYHUQPHQWDO� RUJDQL]DWLRQV� OLDLVLQJ
ZLWK� WKH� ,(&� DOVR� SDUWLFLSDWH� LQ� WKLV� SUHSDUDWLRQ�� 7KH� ,(&� FROODERUDWHV� FORVHO\� ZLWK� WKH� ,QWHUQDWLRQDO
2UJDQL]DWLRQ� IRU� 6WDQGDUGL]DWLRQ� �,62�� LQ� DFFRUGDQFH� ZLWK� FRQGLWLRQV� GHWHUPLQHG� E\� DJUHHPHQW� EHWZHHQ� WKH
WZR�RUJDQL]DWLRQV�

�� 7KH� IRUPDO� GHFLVLRQV� RU� DJUHHPHQWV� RI� WKH� ,(&� RQ� WHFKQLFDO� PDWWHUV� H[SUHVV�� DV� QHDUO\� DV� SRVVLEOH�� DQ
LQWHUQDWLRQDO�FRQVHQVXV�RI�RSLQLRQ�RQ�WKH�UHOHYDQW�VXEMHFWV�VLQFH�HDFK�WHFKQLFDO�FRPPLWWHH�KDV�UHSUHVHQWDWLRQ
IURP�DOO�LQWHUHVWHG�1DWLRQDO�&RPPLWWHHV�

�� 7KH� GRFXPHQWV� SURGXFHG� KDYH� WKH� IRUP� RI� UHFRPPHQGDWLRQV� IRU� LQWHUQDWLRQDO� XVH� DQG� DUH� SXEOLVKHG� LQ� WKH
IRUP�RI� VWDQGDUGV�� WHFKQLFDO� VSHFLILFDWLRQV�� WHFKQLFDO� UHSRUWV� RU� JXLGHV�DQG� WKH\�DUH�DFFHSWHG�E\� WKH�1DWLRQDO
&RPPLWWHHV�LQ�WKDW�VHQVH�

�� ,Q� RUGHU� WR� SURPRWH� LQWHUQDWLRQDO� XQLILFDWLRQ�� ,(&� 1DWLRQDO� &RPPLWWHHV� XQGHUWDNH� WR� DSSO\� ,(&� ,QWHUQDWLRQDO
6WDQGDUGV� WUDQVSDUHQWO\� WR� WKH� PD[LPXP� H[WHQW� SRVVLEOH� LQ� WKHLU� QDWLRQDO� DQG� UHJLRQDO� VWDQGDUGV�� $Q\
GLYHUJHQFH� EHWZHHQ� WKH� ,(&� 6WDQGDUG� DQG� WKH� FRUUHVSRQGLQJ� QDWLRQDO� RU� UHJLRQDO� VWDQGDUG� VKDOO� EH� FOHDUO\
LQGLFDWHG�LQ�WKH�ODWWHU�

�� 7KH� ,(&� SURYLGHV� QR�PDUNLQJ� SURFHGXUH� WR� LQGLFDWH� LWV� DSSURYDO� DQG� FDQQRW� EH� UHQGHUHG� UHVSRQVLEOH� IRU� DQ\
HTXLSPHQW�GHFODUHG�WR�EH�LQ�FRQIRUPLW\�ZLWK�RQH�RI�LWV�VWDQGDUGV�

���� $WWHQWLRQ� LV� GUDZQ� WR� WKH� SRVVLELOLW\� WKDW� VRPH� RI� WKH� HOHPHQWV� RI� WKLV� WHFKQLFDO� UHSRUW� PD\� EH� WKH� VXEMHFW� RI
SDWHQW�ULJKWV��7KH�,(&�VKDOO�QRW�EH�KHOG�UHVSRQVLEOH�IRU�LGHQWLI\LQJ�DQ\�RU�DOO�VXFK�SDWHQW�ULJKWV�

7KH�PDLQ�WDVN�RI�,(&�WHFKQLFDO�FRPPLWWHHV�LV�WR�SUHSDUH�,QWHUQDWLRQDO�6WDQGDUGV��+RZHYHU��D
WHFKQLFDO� FRPPLWWHH�PD\�SURSRVH� WKH�SXEOLFDWLRQ�RI�D� WHFKQLFDO� UHSRUW�ZKHQ� LW� KDV� FROOHFWHG
GDWD�RI�D�GLIIHUHQW�NLQG�IURP�WKDW�ZKLFK�LV�QRUPDOO\�SXEOLVKHG�DV�DQ�,QWHUQDWLRQDO�6WDQGDUG��IRU
H[DPSOH��VWDWH�RI�WKH�DUW��

,(&� ����������� ZKLFK� LV� D� WHFKQLFDO� UHSRUW�� KDV� EHHQ� SUHSDUHG� E\� ,(&� WHFKQLFDO� FRPPLWWHH
�����(OHFWURVWDWLFV�

7KH�WH[W�RI�WKLV�WHFKQLFDO�UHSRUW�LV�EDVHG�RQ�WKH�IROORZLQJ�GRFXPHQWV�

(QTXLU\�GUDIW 5HSRUW�RQ�YRWLQJ

�������&'9 �������59&

)XOO� LQIRUPDWLRQ� RQ� WKH� YRWLQJ� IRU� WKH� DSSURYDO� RI� WKLV� WHFKQLFDO� UHSRUW� FDQ� EH� IRXQG� LQ� WKH
UHSRUW�RQ�YRWLQJ�LQGLFDWHG�LQ�WKH�DERYH�WDEOH�

7KLV�SXEOLFDWLRQ�KDV�EHHQ�GUDIWHG�LQ�DFFRUGDQFH�ZLWK�WKH�,62�,(&�'LUHFWLYHV��3DUW���
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,(&�������FRQVLVWV�RI�WKH�IROORZLQJ�SDUWV��XQGHU�WKH�JHQHUDO�WLWOH��(OHFWURVWDWLFV

3DUW���� *XLGH�WR�WKH�SULQFLSOH�RI�HOHFWURVWDWLF�SKHQRPHQD���

3DUW������ 0HDVXUHPHQW� PHWKRGV� ±� 0HWKRGV� IRU� WHVWLQJ� LQVXODWLQJ� DQG� VWDWLF� GLVVLSDWLYH
PDWHULDOV�DQG�VXUIDFHV�E\�GLUHFW�PHDVXUHPHQW�RI� WKH� UDWH�RI� GLVVLSDWLRQ�RI� VWDWLF
FKDUJH���

3DUW������ 0HDVXUHPHQW�PHWKRGV�±�0HDVXUHPHQW�RI�FKDUJHDELOLW\

3DUW������ 0HDVXUHPHQW� PHWKRGV� ±� 0HWKRGV� RI� WHVW� IRU� GHWHUPLQLQJ� WKH� UHVLVWDQFH� DQG
UHVLVWLYLW\� RI� VROLG� SODQDU� PDWHULDOV� XVHG� WR� DYRLG� HOHFWURVWDWLF� FKDUJH
DFFXPXODWLRQ

3DUW������ 0HWKRGV� IRU� VLPXODWLRQ� RI� HOHFWURVWDWLF� HIIHFWV� ±� +XPDQ� ERG\� PRGHO� �+%0�� ±
&RPSRQHQW�WHVWLQJ���

3DUW������ 0HWKRGV� IRU� VLPXODWLRQ� RI� HOHFWURVWDWLF� HIIHFWV� ±� 0DFKLQH� PRGHO� �00�� ±
&RPSRQHQW�WHVWLQJ���

3DUW������ 0HWKRGV� IRU� VLPXODWLRQ� RI� HOHFWURVWDWLF� HIIHFWV� ±�&KDUJHG� GHYLFH�PRGHO� �&'0�� ±
&RPSRQHQW�WHVWLQJ���

3DUW������ 6WDQGDUG� WHVW�PHWKRGV� IRU� VSHFLILF�DSSOLFDWLRQV�±�(OHFWURVWDWLF� EHKDYLRXU� RI� IORRU
FRYHULQJV�DQG�LQVWDOOHG�IORRUV

3DUW������ 6WDQGDUG�WHVW�PHWKRGV�IRU�VSHFLILF�DSSOLFDWLRQV�±�7HVW�PHWKRGV�IRU�JDUPHQWV���

3DUW������ 6WDQGDUG�WHVW�PHWKRGV�IRU�VSHFLILF�DSSOLFDWLRQV�±�)RRWZHDU���

3DUW������ (OHFWURVWDWLF� SURSHUWLHV� RI� IOH[LEOH� LQWHUPHGLDWH� EXON� FRQWDLQHUV� �),%&�� ±� 7HVW
PHWKRGV�DQG�UHTXLUHPHQWV���

3DUW����� 3URWHFWLRQ� RI� HOHFWURQLF� GHYLFHV� IURP� HOHFWURVWDWLF� SKHQRPHQD� ±� *HQHUDO
UHTXLUHPHQWV

3DUW������ 3URWHFWLRQ�RI�HOHFWURQLF�GHYLFHV�IURP�HOHFWURVWDWLF�SKHQRPHQD�±�8VHU�JXLGH

3DUW������ 3URWHFWLRQ�RI�HOHFWURQLF�GHYLFHV�IURP�HOHFWURVWDWLF�SKHQRPHQD�±�7HVW�PHWKRGV�IRU
SDFNDJLQJV�LQWHQGHG�IRU�HOHFWURVWDWLF�GLVFKDUJH�VHQVLWLYH�GHYLFHV���

7KH� FRPPLWWHH� KDV� GHFLGHG� WKDW� WKH� FRQWHQWV� RI� WKLV� SXEOLFDWLRQ� ZLOO� UHPDLQ� XQFKDQJHG
XQWLO�������$W�WKLV�GDWH��WKH�SXEOLFDWLRQ�ZLOO�EH

�� UHFRQILUPHG�

�� ZLWKGUDZQ�

�� UHSODFHG�E\�D�UHYLVHG�HGLWLRQ��RU

�� DPHQGHG�

7KLV�GRFXPHQW�ZKLFK�LV�SXUHO\�LQIRUPDWLYH�LV�QRW�WR�EH�UHJDUGHG�DV�DQ�,QWHUQDWLRQDO�6WDQGDUG�

BBBBBBBB
����8QGHU�FRQVLGHUDWLRQ�

����,Q�SUHSDUDWLRQ�
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3DUW������0HDVXUHPHQW�PHWKRGV�±
0HDVXUHPHQW�RI�FKDUJHDELOLW\

�� *HQHUDO

���� 6FRSH

7KLV� WHFKQLFDO� UHSRUW� GHVFULEHV� WKH� HTXLSPHQW�� DUUDQJHPHQWV� DQG� SURFHGXUHV� IRU
PHDVXUHPHQW� RI� HOHFWURVWDWLF� FKDUJH� FDXVHG� E\� FRQWDFW� DQG� UHODWLYH� PRWLRQ� EHWZHHQ
PDWHULDOV�DQG�SUHVHQWV�H[DPSOHV�RI�PRGHO�H[SHULPHQWV�WR�VLPXODWH�SUDFWLFDO�SURFHVVHV�

���� 5HIHUHQFH�GRFXPHQW

,(&� ����������� (OHFWURVWDWLFV� ±� 6WDQGDUG� WHVW� PHWKRGV� IRU� VSHFLILF� DSSOLFDWLRQV� ±
(OHFWURVWDWLF�EHKDYLRXU�RI�IORRU�FRYHULQJV�DQG�LQVWDOOHG�IORRUV

�� )LHOGV�RI�DSSOLFDWLRQ

&KDUJH� LV� JHQHUDWHG� RQ� FRQWDFW� EHWZHHQ� PDWHULDOV� RI� GLIIHULQJ� HOHFWURQLF� RU� LRQLF� QDWXUH�
&KDUJH� LV�VXEVHTXHQWO\�UHWDLQHG�RQ�EUHDNLQJ�WKH�FRQWDFW�DQG�VHSDUDWLRQ�RI� WKH�VXUIDFHV� LI�DW
OHDVW�RQH�RI� WKH�PDWHULDOV� LV�DQ�HOHFWULFDO� LQVXODWRU�RU� LVRODWHG�FRQGXFWRU�� ,Q�JHQHUDO�� UHODWLYH
PRWLRQ�RU� UXEELQJ� LV�XQDYRLGDEOH� LQ�PRVW�SUDFWLFDO� FRQWDFW�DQG�VHSDUDWLRQ�HYHQWV�� WKH�HIIHFW
RI� UXEELQJ� EHLQJ� WR� LQFUHDVH� UHDO� FRQWDFW� DUHD� DQG� ORFDO� KHDWLQJ�� ([FHVVLYH� LQFUHDVH� LQ
WHPSHUDWXUH� FDQ� LQIOXHQFH� WKH� FKDUJLQJ� SURFHVV� DQG� XOWLPDWHO\�� RI� FRXUVH��PDWHULDO� WUDQVIHU
FDQ�RFFXU�EHWZHHQ�YLROHQWO\�DEUDGHG�VXUIDFHV��7KH�SRODULW\�RI� WKH�FKDUJH� LV�JRYHUQHG�E\� WKH
UHODWLYH� HOHFWURQLF� SURSHUWLHV� �ZRUN� IXQFWLRQ�� RI� WKH� FRQWDFWLQJ� VXUIDFHV�� ,Q� PRVW� SUDFWLFDO
VLWXDWLRQV��KRZHYHU�� WKH�PDJQLWXGH�RI� WKH� UHWDLQHG�FKDUJH� LV� OLPLWHG�E\�HOHFWULFDO� EUHDNGRZQ
RI�WKH�PHGLXP�EHWZHHQ�WKH�VHSDUDWLQJ�VXUIDFHV�

'HVSLWH� FRQWDFW� FKDUJLQJ� EHLQJ� JUHDWO\� LQIOXHQFHG� E\� VXUIDFH� FRQWDPLQDWLRQ�� VXUIDFH
WHPSHUDWXUH� DQG� ORFDO� HOHFWULF� ILHOGV�� WKH� FKDUJH� SURGXFHG� RQ� D� PDWHULDO� LQ� D� FRQWLQXRXVO\
RSHUDWLQJ�SODQW��XQGHU�UHDVRQDEO\�FRQVWDQW�HQYLURQPHQWDO�FRQGLWLRQV��FDQ�EH�IDLUO\�FRQVLVWHQW
LQ�ERWK� PDJQLWXGH� DQG� SRODULW\�� ,GHDOO\�� WKH� PHDVXUHPHQWV� XVLQJ� WKH� PHWKRGV� GHVFULEHG� LQ
FODXVH��� VKRXOG� EH� PDGH� RQ� WKH� DFWXDO� SUDFWLFDO� V\VWHP�� 7KH� WHVW� DUUDQJHPHQWV� GHVFULEHG
KHUH� DUH� LQWHQGHG� DV� HVVHQWLDOO\� LOOXVWUDWLYH� EXW� FDQ� EH� XVHG� WR� HVWLPDWH� FKDUJHDELOLW\� LI
PHDVXUHPHQWV�RQ�WKH�UHDO�SODQW�DUH�QRW�SRVVLEOH�

7KLV� WHFKQLFDO� UHSRUW�GHVFULEHV�DSSURSULDWH� WHVW�PHWKRGV� IRU� WKH�HVWLPDWLRQ�RI�FKDUJH�JHQHUDWLRQ
ZKHQ� PDWHULDOV� DUH� UXEEHG�� UXE� RU� IORZ� RQ� RWKHU� PDWHULDOV�� 7\SLFDO� SUDFWLFDO� FKDUJH
JHQHUDWLQJ�VLWXDWLRQV�LQFOXGH�

D�� VHPLFRQGXFWRU�GHYLFHV�VOLGLQJ�RXW�RI�VKLSSLQJ�WXEHV�DQG�GHYLFHV�DQG�NLWWHG�FLUFXLW�ERDUGV
VOLGLQJ�RXW�RI�WUDQVSRUW�EDJV�

E�� PDWHULDOV�VOLGLQJ�DFURVV�VXUIDFHV�

F�� SQHXPDWLF�WUDQVSRUW�RI�SRZGHUV�

G�� IORZ�RI�OLTXLGV�WKURXJK�SLSHV�DQG�ILOWHUV�

H�� UXEELQJ�RI�PDWHULDO�

I�� ZHE�DQG�ILOP�PDWHULDOV�SDVVLQJ�RYHU�UROOLQJ�VXUIDFHV�DQG�SHHOLQJ�RI�WDSH�

J�� LQGLYLGXDOV�ZDONLQJ�DFURVV�IORRU�VXUIDFHV�
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7\SLFDOO\��IRU�H[DPSOH

-� D�)DUDGD\�SDLO��VHH������FDQ�EH�XVHG�IRU�PHDVXUHPHQWV�LQYROYLQJ�D���E���F��DQG�G��

-� D�ILHOGPHWHU��VHH������IRU�H��DQG�I��

-� DQ�HOHFWURVWDWLF�YROWPHWHU��VHH������IRU�J��

-� DQG�D�FKDUJH�SODWH�PRQLWRU�IRU�H���I��DQG�J��

�� 7HVW�VSHFLPHQV�DQG�FRQGLWLRQLQJ

127(���7KH� HOHFWULFDO� SURSHUWLHV� RI� LQVXODWLQJ� PDWHULDOV� YDU\� ZLWK� WHPSHUDWXUH� DQG� ZDWHU� FRQWHQW� ZKLFK� LV
GHSHQGHQW�RQ�UHODWLYH�KXPLGLW\�

7KH� WHPSHUDWXUH� DQG� UHODWLYH� KXPLGLW\� VKRXOG� EH� UHFRUGHG� DW� WKH� WLPH� DQG� ORFDWLRQ� RI
PHDVXUHPHQW��3UHFRQGLWLRQV�VKRXOG�EH�UHFRUGHG�ZKHUH�DSSURSULDWH��0DWHULDOV�IRU�WHVWLQJ�LQ�D
ODERUDWRU\� VKRXOG� EH� FRQGLWLRQHG� DQG� WHVWHG� XQGHU� WKH� HQYLURQPHQWDO� H[WUHPHV� H[SHFWHG� LQ
SUDFWLFH��([DPSOHV�RI� WHVW�FRQGLWLRQV� IRU�VXFK� ODERUDWRU\�PHDVXUHPHQWV�DUH�JLYHQ� LQ� WDEOH��
RI�,(&�����������

�� 0HWKRGV�RI�PHDVXUHPHQW

���� )DUDGD\�SDLO�PHDVXUHPHQWV

������ 3ULQFLSOH

7KH�H[FHVV�RI�SRVLWLYH�RU�QHJDWLYH�HOHFWURVWDWLF�FKDUJH�RQ�DQ�LWHP�RU�RQ�D�TXDQWLW\�RI�PDWHULDO
LV�PHDVXUHG�E\�SODFLQJ� LW� LQ�DQ� LVRODWHG�FRQGXFWLQJ�FKDPEHU��NQRZQ�DV�D�)DUDGD\�SDLO�� ,I�DOO
WKH� FKDUJH� LQWURGXFHG� FRXSOHV� WR� WKH� LQVLGH� RI� WKH� SDLO�ZLWK� QR� UHVLGXDO� FRXSOLQJ� WR� H[WHUQDO
VXUURXQGLQJV��WKHQ�WKH�TXDQWLW\�RI�FKDUJH�LQWURGXFHG�DSSHDUV�DV�LQGXFHG�FKDUJH�RI�WKH�VDPH
VLJQ�DQG�PDJQLWXGH�RQ�WKH�RXWVLGH�RI�WKH�SDLO�DQG�FDQ�EH�PHDVXUHG�

127(���,W� LV� QRW� QHFHVVDU\� WKDW� WKH� FKDUJH� SODFHG� LQ� WKH� SDLO� LV� DFWXDOO\� FRQGXFWHG� WR� WKH� LQVLGH� ZDOOV�� 6R� WKH
)DUDGD\�SDLO�PHWKRG�LV�HTXDOO\�HIIHFWLYH�IRU�LQVXODWLQJ�PDWHULDOV�DQG�IRU�FRQGXFWRUV�

������ $SSDUDWXV

�������� 7KH�)DUDGD\�SDLO

7KH� EDVLF� IRUP� RI� D� )DUDGD\� SDLO� V\VWHP� IRU� PHDVXUHPHQW� RI� FKDUJH� LV� VKRZQ� LQ� ILJXUH� ��
,W�FRQVLVWV� RI� WZR� FRQFHQWULF� FRQWDLQHUV�� WKH� LQQHU� FRQWDLQHU� EHLQJ� HOHFWULFDOO\� LQVXODWHG� IURP
WKH�RXWHU�ZKLFK� LV� FRQQHFWHG� WR�HDUWK��7KH� ODWWHU� LV�QHFHVVDU\� WR�SURYLGH�HOHFWULFDO� VKLHOGLQJ
IURP�H[WHUQDO�ILHOGV�DQG�SURWHFWLRQ�IRU�WKH�VHQVLWLYH�FKDUJH�PHDVXULQJ�V\VWHP�
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�

�

� �

�

,(&������������

.H\

���,QQHU�FRQWDLQHU ���,QVXODWLRQ
���6KLHOG ���'HWHFWRU

)LJXUH���±�([DPSOH�RI�D�)DUDGD\�SDLO

7KH�LQVXODWLRQ�RQ�ZKLFK�WKH�SDLO� LV�PRXQWHG�DQG�WKH�FRQQHFWLRQV�DQG�FDEOLQJ� WR�DQ\�H[WHUQDO
FKDUJH� PHDVXUHPHQW� FLUFXLWV� DUH� GHVLJQHG� DQG� FRQVWUXFWHG� WR� DYRLG� FKDUJH� OHDNDJH� DQG
WUDSSHG� FKDUJH� HIIHFWV�� 7KH� FKRLFH� RI� LQVXODWLRQ� WDNHV� LQWR� DFFRXQW� PHFKDQLFDO� ULJLGLW\�
OHDNDJH� UHVLVWDQFH�� PRLVWXUH� DEVRUSWLRQ� DQG� SLH]R�HOHFWULF� FKDUDFWHULVWLFV�� 7\SLFDOO\�� WKH
UHVLVWDQFH�VKRXOG�EH�!������W�

127(���)RU� VDWLVIDFWRU\� FKDUJH� PHDVXUHPHQW�� FRPSXWHU� PRGHOOLQJ� FDOFXODWLRQV� VKRZ� WKDW� IRU� OHVV� WKDQ� �� �
OHDNDJH�RI� WKH� WRWDO� IOX[� IURP�FKDUJHG� LWHPV� LQWURGXFHG� LQWR�D� VLPSOH�F\OLQGULFDO� SDLO� IRUP�DQG� ILOOLQJ� LW� WR�QR�PRUH
WKDQ������� WKH�SDLO�PXVW�KDYH�D�GHSWK� WR�GLDPHWHU� UDWLR�JUHDWHU� WKDQ������)RU� OHVV� WKDQ����� OHDNDJH�� WKH�GHSWK� WR
GLDPHWHU�UDWLR�PXVW�EH�JUHDWHU�WKDQ�����

�������� 0HDVXUHPHQW�FLUFXLW

7KH� FKDUJH� LQGXFHG� RQ� WKH� RXWVLGH� RI� WKH� LQQHU� FRQWDLQHU� FDQ� EH� PHDVXUHG� ZLWK� DQ
HOHFWURPHWHU�DPSOLILHU� LQ� WKH� �YLUWXDO�HDUWK��PRGH��VHH� ILJXUH����$OWHUQDWLYHO\�� WKH� LQFUHDVH� LQ
YROWDJH� RI� WKH� SDLO� FDQ� EH� PHDVXUHG�� XVLQJ� D� ILHOGPHWHU� RU� HOHFWURVWDWLF� YROWPHWHU�� DQG� WKH
FKDUJH� FDOFXODWHG� LQ� UHODWLRQ� WR� WKH� NQRZQ� FDSDFLWDQFH� RI� WKH� SDLO�� ,Q� WKLV� PRGH�� DGGLWLRQDO
FDSDFLWRUV� PD\� EH� DGGHG� LQ� SDUDOOHO� WR� WKDW� RI� WKH� SDLO� WR� OLPLW� WKH� FKDQJH� LQ� SDLO� YROWDJH�
)LJXUH���VKRZV�DOWHUQDWLYH�FRQILJXUDWLRQV�
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,(&������������ ,(&������������

)LJXUH��D�±�&XUUHQW�PRGH )LJXUH��E�±�3RWHQWLDO�PRGH

&RPSRQHQWV

$� $PSHUHPHWHU
&� &DSDFLWRU
9� 9ROWPHWHU

)LJXUH���±�([DPSOHV�RI�)DUDGD\�FDJH�FRQILJXUDWLRQ

������ 3URFHGXUH

&RQQHFW� WKH� RXWHU� FDVH� WR� JURXQG� DQG� JURXQG� WKH� LQQHU� SDLO�� 7KHQ� REVHUYH� WKH� PHDVXULQJ
V\VWHP�UHVSRQVH�RQ�UH�LVRODWLQJ�WKH�ODWWHU�IURP�JURXQG�

127(�����&DUH� VKRXOG� EH� WDNHQ� ZKHQ� JURXQGLQJ� D� FKDUJHG� )DUDGD\� SDLO� LQ� D� IODPPDEOH� HQYLURQPHQW� VLQFH� D
VXEVWDQWLDO�HQHUJ\�PD\�EH�VWRUHG�RQ�WKH�V\VWHP�ZKLFK�FDQ�EH�UHOHDVHG�LQ�D�VSDUN�EHWZHHQ�WKH�FORVLQJ�FRQWDFWV��,Q
WKHVH�FLUFXPVWDQFHV�D�YDFXXP�RU�JDV�ILOOHG�UHOD\�VKRXOG�EH�XVHG�

5HPRYH� WKH�JURXQG� IURP�WKH� LQQHU�SDLO�DQG�� WKHQ� LQWURGXFH� WKH�VDPSOHV� LQWR� WKH�SDLO�ZLWKRXW
FRQWDFW�WR�DQ\�RWKHU�VXUIDFHV��7KH�WRWDO�FKDUJH�LV�PHDVXUHG�GLUHFWO\�� ,Q�WKH�FDVH�RI�D�IORZLQJ
SURGXFW�� WKH�FXUUHQW� WR�JURXQG�FDQ�EH� UHFRUGHG�DQG� WKH�FKDUJH�REWDLQHG�E\� LQWHJUDWLRQ�RYHU
WKH� PHDVXUHPHQW� SHULRG�� 7KH� PDVV� RI� SRZGHU� RU� YROXPH� RI� OLTXLG� FROOHFWHG� FDQ� DOVR� EH
UHFRUGHG�DQG�WKH�FKDUJH�SHU�XQLW�PDVV��RU�YROXPH��FDOFXODWHG�

127(�����,W� LV� LPSRUWDQW� WR� XVH� WKH�PLQLPXP�DUHD� RI� FRQWDFW� LQ� WKH� SLFN�XS� DUUDQJHPHQW� DQG� WR� DYRLG� DQ\� VOLGLQJ
DFWLRQ�DW�SLFN�XS�RU� UHOHDVH�RI� LWHPV� LQWR� WKH�SDLO��&KHFNV�VKRXOG�EH�PDGH�� WKDW� WKH�PHWKRG�RI� WUDQVIHU� LQWURGXFHV
QHJOLJLEOH�FKDUJH�E\�FDUHIXO�PHDVXUHPHQW�ZKHQ�WKH�FKDUJH�WUDQVIHUUHG�LV�H[SHFWHG�WR�EH�]HUR�

������ 5HVXOWV

7KH� FKDUJH� 4� �LQ� FRXORPEV�� &�� LV� UHDG� GLUHFWO\� IURP� WKH� HOHFWURPHWHU� RU�� LQ� WKH� FDVH� RI
PHDVXUHPHQW�RI�WKH�SDLO�SRWHQWLDO��JLYHQ�E\�WKH�IROORZLQJ�HTXDWLRQ�

4� �&���8

ZKHUH

&� LV�WKH�WRWDO�FDSDFLWDQFH�LQ�IDUDGV��)��

8� LV�WKH�YROWDJH�LQ�YROWV��9��

127(���&� �&����&����&���ZKHUH�&��LV�WKH�)DUDGD\�SDLO�FDSDFLWDQFH��&��LV�WKH�LQSXW�FDSDFLWDQFH�RI�WKH�PHDVXULQJ
LQVWUXPHQW�DQG�&��LV�WKH�FDSDFLWDQFH�RI�WKH�FRQQHFWLQJ�ZLUHV�
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,I� WKH� FXUUHQW� WR� JURXQG� LV�PHDVXUHG�� WKH� FKDUJH� LV� REWDLQHG� E\� LQWHJUDWLQJ� WKH� FXUUHQW� RYHU
WKH�GXUDWLRQ�RI�WKH�PHDVXUHPHQW�DQG�LV�JLYHQ�E\�WKH�IROORZLQJ�HTXDWLRQ�

× �=
W

�
GW,4

ZKHUH

,� LV�WKH�FXUUHQW�LQ�DPSHUHV��$��

W� LV�WKH�WLPH�RI�PHDVXUHPHQW�LQ�VHFRQGV��V��

7KH�PDVV�RI�WKH�SRZGHU�RU�YROXPH�RI�OLTXLG�VDPSOH�VKRXOG�EH�GHWHUPLQHG�DQG�WKH�FKDUJH�SHU
XQLW� PDVV� LQ� �&� �� NJ±��� RU� FKDUJH� SHU� XQLW� YROXPH� LQ� �&� �� P±��� FDOFXODWHG�� ZKHUH�&� LV� WKH
FKDUJH�LQ�FRXORPEV

���� (OHFWURVWDWLF�ILHOG�PHDVXUHPHQWV

������ 3ULQFLSOH

(OHFWURVWDWLF� ILHOGV� DUH� GHWHUPLQHG� E\� PHDVXULQJ� WKH� SRWHQWLDO� RU� FKDUJH� LQGXFHG� RQ� DQ
LVRODWHG� VHQVLQJ� VXUIDFH� SODFHG� LQ� WKH� ILHOG�� 7KH� WZR�PDLQ� W\SHV� DUH� UHVSHFWLYHO\�� LQGXFWLRQ
SUREH�DQG�ILHOG�PLOO� LQVWUXPHQWV�� ,W�VKRXOG�EH�QRWHG�WKDW� WKH�UHDGLQJ�RI�DQ� LQVWUXPHQW�PD\�EH
LQIOXHQFHG�E\�WKH�WHVW�JHRPHWU\�

������ $SSDUDWXV

�������� ,QGXFWLRQ�SUREHV

,QGXFWLRQ�SUREH� LQVWUXPHQWV�DUH�VLPSOH�DQG� UHODWLYHO\� ORZ� LQ� FRVW��7KH\�FRQVLVW� RI� D� VHQVLQJ
VXUIDFH�ZLWK�D�GHILQHG�FDSDFLWDQFH�WR�JURXQG�FRQQHFWHG�WR�DQ�DPSOLILHU�DV�VKRZQ�LQ�ILJXUH���
6LQFH�WKH� LQSXW� LPSHGDQFH� LV�QRW� LQILQLWH�� WKHVH�GHYLFHV�DUH�EHVW�VXLWHG� IRU� UDSLG�VFDQQLQJ�RI
FKDUJHG�VXUIDFHV�ZLWK�UHIHUHQFH�WR�D�JURXQG�SODQH�

�

& 5

�

�

,(&������������

&RPSRQHQWV

&��&DSDFLWDQFH

5��,QSXW�UHVLVWDQFH

.H\

���6HQVRU�DUHD

���2XWSXW

���6KLHOG

)LJXUH���±�,QGXFWLRQ�SUREH�ILHOG�PHWHU

�������� )LHOG�PLOO�LQVWUXPHQWV

)LHOG�PLOO�W\SH�ILHOGPHWHUV�RYHUFRPH�WKH�]HUR�VWDELOLW\�OLPLWDWLRQV�RI�LQGXFWLRQ�SUREHV�E\�XVLQJ
D�URWDWLQJ�RU�RVFLOODWLQJ�FKRSSHU�WR�PRGXODWH�WKH�HOHFWULF�ILHOG�REVHUYHG�DW�WKH�VHQVLQJ�VXUIDFH
RI�WKH�LQVWUXPHQW��7KH�JHQHUDO�DUUDQJHPHQW�LV�VKRZQ�LQ�ILJXUH���
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�

�

� �

,(&������������

.H\

���(OHFWULF�ILHOG

���5RWDWLQJ�VKXWWHU

���)L[HG�VHQVRU�HOHFWURGH

���3KDVH�VHQVLWLYH�GHWHFWRU

���'LVSOD\

)LJXUH���±�)LHOG�PLOO�ZLWK�URWDWLQJ�VKXWWHU

�������� &KDUJH�SODWH�PRQLWRU

$Q�LQVWUXPHQW�FRPSULVLQJ�DQ�LVRODWHG�HOHFWURGH�FRQQHFWHG�WR�D�VHFRQG�HOHFWURGH�YLHZHG�E\�D
ILHOGPHWHU�LV�VKRZQ�LQ�ILJXUH���

�

�

9�P

�

�

,(&������������

.H\

���,VRODWHG�HOHFWURGH ���([WHUQDO�RXWSXW

���)LHOGPHWHU ���6KLHOG

)LJXUH���±�&KDUJH�SODWH�PRQLWRU
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�������� )HHGEDFN�ILHOGPHWHU

)HHGEDFN� ILHOGPHWHUV� RYHUFRPH� WKH� ]HUR� VWDELOLW\� OLPLWDWLRQV� RI� LQGXFWLRQ� SUREHV� E\� XVLQJ� D
FKRSSHU� WR�PRGXODWH� WKH� HOHFWULF� ILHOG� DW� D� VHQVLQJ� HOHFWURGH� DQG� E\� IHHGEDFN� RI� YROWDJH� WR
D�VHFRQG�HOHFWURGH�WR�QXOO�WKH�LQSXW�ILHOG��7KLV�LV�LOOXVWUDWHG�LQ�ILJXUH���

�

�

� �

,(&������������

.H\

���(OHFWURPHWHU

���)HHGEDFN

)LJXUH���±�,OOXVWUDWLRQV�RI�IHHGEDFN�ILHOGPHWHUV

������ &RQVWUXFWLRQ

7KH�VHQVLQJ�VXUIDFH�RI� WKH� LQVWUXPHQW� LV�D� IODW�FRQGXFWLQJ�VXUIDFH�RU�ERXQGDU\�ZLWKLQ�D�FDVH
ZKLFK�LV�PDGH�IURP�FRQGXFWLYH�RU�D�VWDWLF�GLVVLSDWLYH�PDWHULDO��DQG�FRQQHFWHG�WR�JURXQG�YLD�D
FOHDUO\�LGHQWLILHG�JURXQG�ERQGLQJ�SRLQW�

7KH� LQVWUXPHQW� GLVSOD\�� DQG� VLJQDO� RXWSXW�� VKRXOG� JLYH� D� OLQHDU� UHVSRQVH� WR� HOHFWULF� ILHOG�
V\PPHWULFDO� ZLWK� SRODULW\� DQG� ZLWK� QR� K\VWHUHVLV�� 7KH� GLVSOD\� VKRXOG� VKRZ� HOHFWULF� ILHOG
YDOXHV�ZLWK�SRODULW\�LQ�YROWV�SHU�PHWHU�RU�NLORYROWV�SHU�PHWHU�

%DWWHU\�SRZHUHG�LQVWUXPHQWV�VKDOO�SURYLGH�DQ�LQGLFDWLRQ�ZKHQ�WKH�EDWWHU\�YROWDJH�OHYHO� LV� ORZ
VLQFH�DFFXUDF\�FDQ�EH�FRPSURPLVHG�

6LJQDO� RXWSXW� FRQQHFWLRQ� IDFLOLWLHV� DUH� RIWHQ� FRQYHQLHQW�� DOORZLQJ� REVHUYDWLRQV� WR� EH
FRQWLQXRXVO\�UHFRUGHG�RU�WUDQVIHUUHG�LQWR�D�SORWWHU�RU�D�PLFURFRPSXWHU�

127(���6RPH� LQVWUXPHQWV�XVHG� IRU� HOHFWURVWDWLF� ILHOG�PHDVXUHPHQW� GLVSOD\� YDOXHV� RQO\� IRU� YROWV� DQG� QRW� IRU� YROWV
SHU�PHWHU��7KHVH�GLVSOD\�YDOXHV�DUH�FDOLEUDWHG�DW�D�IL[HG�GLVWDQFH�IURP�WKH�FKDUJHG�VXUIDFH�EHLQJ�PHDVXUHG��&DUH
PXVW� EH� WDNHQ� WR� DVVXUH� DFFXUDWH� GLVWDQFH� IURP� WKH�PHDVXUHPHQW� LQVWUXPHQW� WR� WKH� FKDUJHG� VXUIDFH�ZKHQ� XVLQJ
WKHVH�LQVWUXPHQWV�

������ 3URFHGXUH

�������� =HUR�DGMXVWPHQW�DQG�VWDELOLW\�FKHFN

,QGXFWLRQ�SUREHV�DQG�ILHOGPHWHUV�VKRXOG�EH�VZLWFKHG�RQ�RU�
]HURHG
�LQ�D�UHJLRQ�IUHH�RI�HOHFWULF
ILHOGV�� VXFK� DV� FORVH� WR� DQ� HDUWKHG� PHWDO� VXUIDFH�� LGHDOO\� D� )DUDGD\� HQFORVXUH�� KDYLQJ
FRQQHFWHG� WKH� FDVH�RI� WKH� LQVWUXPHQW� WR� JURXQG��7KH� VWDELOLW\� RI� WKH� ]HUR� UHDGLQJ� VKRXOG�EH
REVHUYHG� LQ� D� ILHOG�IUHH� UHJLRQ� RYHU� WLPHV� FRPSDUDEOH� WR� WKH� H[SHFWHG� WLPH� QHHGHG� IRU
PHDVXUHPHQW��7KH�ILHOGPHWHU�LV�WKHQ�PRYHG�WR�REVHUYH�D�FRQVWDQW�KLJK�YDOXH�RI�HOHFWULF�ILHOG
REWDLQHG� E\� DSSO\LQJ� D� VWHDG\� YROWDJH� WR� D�PHWDO� SODWH� DW� D� NQRZQ�� IL[HG� GLVWDQFH� IURP� WKH
ILHOGPHWHU� DSHUWXUH�� HQVXULQJ� WKDW� QR� LQVXODWLQJ� PDWHULDOV� RU� FKDUJHG� VXUIDFHV� DUH� LQ� WKH
YLFLQLW\�
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7KH�UDWH�RI�FKDQJH�RI� UHDGLQJ� LV�REVHUYHG� WR�HVWLPDWH� WKH� LQSXW�GHFD\� WLPH�FRQVWDQW��$IWHU�D
WLPH� WKDW� LV� VKRUW� �OHVV� WKDQ� �� ��� FRPSDUHG� WR� WKH� LQSXW� WLPH� FRQVWDQW�� WKH� LQVWUXPHQW� LV
UHWXUQHG�WR�D�ILHOG�IUHH�UHJLRQ�DQG�DQ\�FKDQJH�LQ�WKH�]HUR�UHDGLQJ�QRWHG�

�������� 0HDVXUHPHQW�RI�HOHFWULF�ILHOG

7KH� ILHOGPHWHU� LV� FRQQHFWHG� WR� JURXQG� EHIRUH� DQ\� PHDVXUHPHQWV� FDQ� EH� WDNHQ�� 7KH
PHDVXUHPHQWV� VKRXOG� EH� FRPSOHWHG�� DW� WKH� VSHFLILHG� GLVWDQFH�� ZLWKLQ� D� WLPH� GHWHUPLQHG� DV
EHLQJ� VKRUW� FRPSDUHG� WR� WKH� LQSXW� GHFD\� WLPH� FRQVWDQW� DQG� ZLWKRXW� UH�]HURLQJ�� &KHFN� WKH
ILHOGPHWHU�]HUR�SHULRGLFDOO\�DQG�UHFRUG�WKH�UHDGLQJ�

127( (QVXUH� WKDW� WKH� VXUIDFHV� DURXQG� WKH� VHQVLQJ� UHJLRQ� DUH� FOHDQ�� ,QVXODWLQJ� SDUWLFOHV� UHDGLO\� EHFRPH
FKDUJHG� DQG� DQ\� VXFK� SDUWLFOHV� GHSRVLWHG� LQ� RU� DURXQG� WKH� VHQVLQJ� UHJLRQ� ZLOO� RIIVHW� WKH� LQVWUXPHQW� ]HUR�� $LU
SXUJLQJ�KHOSV�SUHYHQW�SDUWLFOH�GHSRVLWLRQ�

������ 5HVXOWV

7KH�UHVXOW�LV�WKH�YDOXH�RI�WKH�LQGLYLGXDO�UHDGLQJV�LQ�YROWV�SHU�PHWHU�

���� 0HDVXUHPHQW�RI�SRWHQWLDO

������ 3ULQFLSOH

7KH� SRWHQWLDO� RQ� D� FRQGXFWLQJ� REMHFW� PD\� EH� PHDVXUHG� E\� FRQQHFWLRQ� WR� DQ� HOHFWURVWDWLF
YROWPHWHU�

127( )RU� VPDOO� REMHFWV� �RI� ORZ� FDSDFLW\�� DOORZDQFH� PXVW� EH� PDGH� IRU� WKH� UHGXFWLRQ� LQ� PHDVXUHG� SRWHQWLDO
FDXVHG�E\�FRQQHFWLQJ�WKH�WHVW�FDSDFLWDQFH�DQG�PHWHU�FDSDFLWDQFH�LQ�SDUDOOHO�

3RWHQWLDOV�RQ�VXUIDFHV�RU�LQ�D�VSDFH�PD\�DOVR�EH�PHDVXUHG�E\�D�QRQ�FRQWDFWLQJ�PHWKRG�

������ $SSDUDWXV

�������� &RQWDFW�HOHFWURVWDWLF�YROWPHWHUV

$� FRQWDFW� HOHFWURVWDWLF� YROWPHWHU� SUHVHQWV� D� YHU\� KLJK� ±� JUHDWHU� WKDQ� ����� W� ±� LQSXW
UHVLVWDQFH� DQG� ORZ� FDSDFLWDQFH� WR� JURXQG� DQG�PHDVXUHV� SRWHQWLDO� GLUHFWO\� E\� FRQQHFWLRQ� WR
WKH�REMHFW�XQGHU�WHVW�

�������� ,QGXFWLRQ�SUREHV�DQG�ILHOG�PLOOV

7KHVH�LQVWUXPHQWV�DUH�GHVFULEHG�LQ���������DQG���������

7KH�SRWHQWLDO�8� �9��RI�D�VXUIDFH�GLVWDQW�G� �P�� IURP�WKH�DSHUWXUH�RI�D� ILHOG�PHWHU�PHDVXULQJ�D
ILHOG�(��9�P��LV�JLYHQ�E\�

8� �I���(���G

ZKHUH�I�LV�D�FRUUHFWLRQ�IDFWRU��VHH�QRWH���LQ����������

�������� 1RQ�FRQWDFW�HOHFWURVWDWLF�YROWPHWHU

$�YROWDJH�IROORZHU�SUREH��ILJXUH����FRPSULVHV�D� ILHOG�PHWHU� LQ�ZKLFK� WKH�RXWSXW�YROWDJH� LV� IHG
EDFN� WR� QXOO� WKH� REVHUYHG� ILHOG�� $Q� XQHDUWKHG�� EDWWHU\�GULYHQ�� ILHOGPHWHU� FDQ� EH� XVHG� LQ� WKH
VDPH�PRGH�E\�DSSO\LQJ�DQ�H[WHUQDO� SRWHQWLDO� WR� WKH� ILHOGPHWHU� FDVH� WR� UHGXFH� WKH� REVHUYHG
ILHOG�WR�]HUR�
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������ 3URFHGXUH

�������� &RQWDFW�HOHFWURVWDWLF�YROWPHWHU

7KH�FRQWDFW�HOHFWURVWDWLF�YROWPHWHU� LV�FRQQHFWHG�GLUHFWO\� WR� WKH�HOHFWULFDOO\�FRQGXFWLQJ�REMHFW�
,W� VKRXOG� EH� QRWHG� WKDW� WKLV� PHWKRG� LV� RQO\� DSSURSULDWH� IRU� REMHFWV� ZKRVH� FDSDFLWDQFH� WR
JURXQG�LV�PXFK�JUHDWHU�WKDQ�WKDW�RI�WKH�WRWDO�PHDVXULQJ�V\VWHP�

127(���7KH� LQIOXHQFH� RI� WKH� FDSDFLWDQFH� RI� WKH� LQVWUXPHQW� VKRXOG� EH� DOORZHG� IRU� ZKHQ� WKH� FDSDFLWDQFHV� RI� ERWK
WKH�LQVWUXPHQW�DQG�WKH�REMHFW�XQGHU�WHVW�DUH�NQRZQ��VHH��������

�������� )LHOGPHWHU

$�ILHOGPHWHU�LV�SODFHG�DW�D�NQRZQ�GLVWDQFH�IURP�WKH�VXUIDFH�XQGHU�WHVW�DQG�WKH�PHDVXUHG�ILHOG
UHFRUGHG�

127(�����7KH�ILHOG�EHWZHHQ� WKH�VXUIDFH�DQG� WKH� ILHOGPHWHU�DSHUWXUH�PD\�EH�QRQ�XQLIRUP�DQG�D�FRUUHFWLRQ� IDFWRU� I�
REWDLQHG�E\�FDOLEUDWLRQ�IRU�WKH�SDUWLFXODU�JHRPHWULF�DUUDQJHPHQW��PXVW�EH�DSSOLHG�

127(�����7KH� SUHVHQFH� RI� D� JURXQGHG� ILHOGPHWHU� PD\� VLJQLILFDQWO\� LQFUHDVH� WKH� FDSDFLWDQFH� WR� JURXQG� RI� WKH
VXUIDFH� RU� ERG\� DQG� VR� DIIHFW� WKH�PHDVXUHG� SRWHQWLDO�� $� ODUJH� VHSDUDWLRQ� LV� XVHG� WR� DYRLG� VSDUN� GLVFKDUJHV� EXW
FDUH�PXVW�EH�WDNHQ�WR�HOLPLQDWH�WKH�HIIHFWV�RI�H[WUDQHRXV�ORFDO�FKDUJHV�

�������� 1RQ�FRQWDFW�YROWPHWHU

7KH� YROWDJH� UHTXLUHG� WR� QXOO� WKH� LQSXW� ILHOG� LV� UHFRUGHG� YLD� WKH� YROWDJH� IROORZHU� SUREH� �VHH
ILJXUH�����7KH�UHVXOW�LV�ODUJHO\�LQGHSHQGHQW�RI�WKH�PHWHU�WR�VXUIDFH�VHSDUDWLRQ�

������ 5HVXOWV

7KH�UHVXOW�LV�UHFRUGHG�DV�WKH�YDOXH�RI�WKH�LQGLYLGXDO�UHDGLQJV�LQ�YROWV�

�� &KDUJHDELOLW\�WHVWV

���� 2Q�VLWH�PHDVXUHPHQWV

7KH� FKDUJH� DFFXPXODWLRQ� RQ� HOHFWULFDOO\� LVRODWHG� SODQW� RU� SHRSOH� FDQ� EH� GHWHUPLQHG� E\
PHDVXULQJ�WKH�SRWHQWLDO�GLUHFWO\�XVLQJ�WKH�PHWKRG�GHVFULEHG�LQ�����RU�E\�PHDVXUHPHQW�RI� WKH
HOHFWULF�ILHOG�DW�WKH�VXUIDFH�DV�GHVFULEHG�LQ�����

���� 0RGHO�WHVWV

������ *HQHUDO

$OO� WHVWV�VKRXOG�VWDUW�ZLWK�D�PHDVXUHPHQW� WR�HQVXUH�WKDW� WKH�WZR�FRPSRQHQWV� WR�EH�SODFHG� LQ
FRQWDFW�DUH�QRW� LQLWLDOO\� FKDUJHG��7KH� WZR�FRPSRQHQWV� WR�EH�SODFHG� LQ�FRQWDFW� VKRXOG�QRW�EH
LQIOXHQFHG�E\�FRQWDFW�ZLWK�D�WKLUG�FRPSRQHQW�

������ 5XEELQJ�WHVWV

7KH�FKDUJLQJ�RI� VDPSOHV�RI�PDWHULDO�RU� LWHPV�E\� UXEELQJ��GXULQJ�DQG�GLUHFWO\�DIWHU� FHVVDWLRQ
RI� UXEELQJ�� LI� WKHUH� LV�VXIILFLHQW�FKDUJH� UHWHQWLRQ�FDQ�EH�PHDVXUHG�E\�DQ\�RI� WKHVH�PHWKRGV�
5XEELQJ�VKDOO� EH� VXFK� WKDW� WKH�ZKROH�DUHD�RI� WKH�VDPSOH�RYHU�ZKLFK� WKH�PHDVXUHPHQW� LV� WR
EH�PDGH� FDQ� EH� XQLIRUPO\� UXEEHG�DW� SUHVFULEHG� VSHHG�� GLUHFWLRQ�� SUHVVXUH� DQG� IRU� D� NQRZQ
GXUDWLRQ�
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5XEELQJ� VKDOO� EH� SHUIRUPHG� XVLQJ� PDWHULDOV� ZKLFK� DUH� UHSUHVHQWDWLYH� RI� WKRVH� IRXQG� LQ
SUDFWLFH��&DUH� VKRXOG�EH� WDNHQ� WR� HQVXUH� WKDW� WKH� UXEELQJ� LWHP�RU�PDWHULDO� RQO\� WRXFKHV� WKH
VDPSOH�DQG�QRW�DQ\�SDUWV�RI�WKH�VXSSRUW��DV�FRQWDFW�ZLWK�PDWHULDO�RWKHU�WKDQ�WKH�VDPSOH�PD\
FRQVLGHUDEO\�LQIOXHQFH�WKH�UHVXOW�

7KH�FRQGLWLRQ�RI� WKH�VDPSOH� LQIOXHQFHV� WKH� UHVXOWV��&DUH�VKRXOG�EH� WDNHQ� WKDW� WKH�VDPSOH� LV
QRW�FRQWDPLQDWHG�LQ�DQ\�ZD\��7KH�WHVW�VXUIDFH��IRU�H[DPSOH��VKRXOG�QRW�EH�WRXFKHG�E\�ILQJHUV
EXW�VKRXOG�EH�KDQGOHG�RQO\�ZLWK�WZHH]HUV�RU�ZLWK�FOHDQ�JORYHV�LQ�VXFK�D�PDQQHU�WKDW�FKDUJLQJ
RI�WKH�VXUIDFH�LV�DYRLGHG�

$�QHZ�UXEELQJ�PDWHULDO�DQG�VDPSOH�VKRXOG�EH�XVHG�IRU�HDFK�WHVW�

������ 3URGXFW�VOLGLQJ�WHVWV

:KHUH�SLHFHV�RI�PDWHULDO�� LWHPV�RU�DUWLFOHV�VOLGH�RYHU�VXUIDFHV�DQG�D�QXPEHU�RI�RULHQWDWLRQV
DUH� SRVVLEOH�ZLWK� GLIIHUHQW� FRPELQDWLRQV� RI� VXUIDFHV�� WKH�PHDVXUHPHQWV� VKDOO� EH�PDGH�ZLWK
HDFK�RULHQWDWLRQ��)RU�H[DPSOH��DQ�HOHFWURQLF�GHYLFH�VKRXOG�EH�WHVWHG�OHJV�XS�DQG�OHJV�GRZQ�

0HDVXUHPHQWV� DUH� PDGH� ZLWK� WKH� LWHPV� RU� VDPSOHV� VOLGLQJ� GRZQ� WKH� QRUPDO� DVVRFLDWHG
SUDFWLFDO�VXUIDFH�WR�WKH�PD[LPXP�QRUPDO�WUDYHO�GLVWDQFH��7KH� LWHP�LV�SODFHG�DW� WKH�PD[LPXP
QRUPDO� WUDYHO� GLVWDQFH� DQG� WKH� VXUIDFH� WKHQ� LQFOLQHG� XQWLO� WKH� LWHP� VOLGHV� GRZQ� WKH� VXUIDFH
DQG�LQWR�WKH�)DUDGD\�SDLO�XQGHU�JUDYLW\�

7HVWV� VKRXOG� EH� FRQGXFWHG� DW� D� FRQVWDQW� DQJOH�� KDYLQJ� HVWDEOLVKHG� WKH� DQJOH� DW� ZKLFK� IUHH
PRYHPHQW�LV�DFKLHYHG�

$� SRZGHU� RU� OLTXLG� VKDOO� EH� DOORZHG� WR� IORZ� IUHHO\� LQWR� WKH� )DUDGD\� SDLO� XVLQJ� FRQYH\LQJ
PDWHULDOV� UHSUHVHQWDWLYH� RI� WKH� SUDFWLFDO� FLUFXPVWDQFHV�� 0HDVXUHPHQWV� DUH� PDGH� RYHU� D
FRQYHQLHQW� WLPH� IRU� FRQWLQXRXV�PDQXIDFWXULQJ� RU�PDWHULDO� IHHG� RSHUDWLRQV�� ERWK� WKH� TXDQWLW\
RI�FKDUJH�DQG�TXDQWLW\�RI�PDWHULDO�FROOHFWHG�EHLQJ�UHFRUGHG��'DWD�VKDOO�EH�UHSRUWHG�RQ�D� 
SHU
LWHP
��
SHU�XQLW�PDVV
�RU�
SHU�XQLW�YROXPH
�EDVLV�

,WHPV�DUH� WHVWHG� LQ� WKHLU�QRUPDO�FRQGLWLRQ�DQG�DUH�QRW�VSHFLDOO\�FOHDQHG� LQ�DGYDQFH�� ,I�HLWKHU
VXUIDFH� FRXOG� EH�PRGLILHG� E\� UXEELQJ�� RU� LI� WKHUH� FRXOG� EH� WUDQVIHU� RI� PDWHULDO� EHWZHHQ� WKH
VXUIDFHV� WKHQ� IUHVK� DUHDV� RI� PDWHULDO� VKRXOG� EH� XVHG� IRU� HDFK� PHDVXUHPHQW�� 7KLV� LV
SDUWLFXODUO\� LPSRUWDQW�ZKHUH�RQH�PDWHULDO�PD\�KDYH�EHHQ�VXUIDFH� WUHDWHG� WR�EH� ORZ�FKDUJLQJ
RU�VWDWLF�GLVVLSDWLYH�

+DQG� FRQWDFW� ZLWK� WKH� VXUIDFHV� DQG� LWHPV� VKDOO� EH� DYRLGHG�� &OHDQ� PHWDO� WZHH]HUV� RU� WRROV
VKDOO�EH�XVHG�IRU�DQ\�KDQGOLQJ�RU�PDQLSXODWLRQ�UHTXLUHG�

7KH� OHQJWK� RI� VOLGLQJ� GLVWDQFH� �RU� IORZ��� FKXWH� SURILOH�� SLSH� GLDPHWHU� DQG� VDPSOH
FKDUDFWHULVWLFV�VKRXOG�EH�UHFRUGHG�

������ )LOP�FKDUJLQJ�RYHU�UROOHUV

$Q�DXWRPDWLF�DSSDUDWXV�WR�WHVW�WKH�FKDUJHDELOLW\�RI�WKLQ��IOH[LEOH�VKHHW�PDWHULDOV�SDVVLQJ�RYHU
UROOV� LV� VKRZQ� LQ� ILJXUH� ��� EXW� DOWHUQDWLYH� FRQILJXUDWLRQV� VXFK� DV� D� OLQHDU� WUDFN� EHWZHHQ� DQ
XQZLQG� DQG�ZLQG�XS� UROOHU� FDQ� EH� XVHG�� ,W� FRPSULVHV� DQ� DSSUR[LPDWHO\� VTXDUH� DUUD\� RI� IRXU
UROOHUV�� 7ZR� RI� WKH� UROOHUV� DUH� IUHH� UXQQLQJ�� RQH� LV� GULYHQ�� DQG� WKH� ODVW� FDQ� EH� HLWKHU� IUHH
UXQQLQJ�RU�IL[HG��2QH�RI�WKH�IUHH�UXQQLQJ�UROOHUV�LV�PRXQWHG�RQ�D�GDQFHU�DUP�WR�DOORZ�VSHFLILF
WHQVLRQ� WR� EH� DSSOLHG� WR� WKH� WHVW� ORRS�� $OO� UROOHU� VXUIDFHV� DUH� RI� PDWHULDOV� DQG� ILQLVK
UHSUHVHQWDWLYH�RI�SUDFWLFDO�FLUFXPVWDQFHV�
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&RPSRQHQWV

D��7HVWLQJ�RI�QHXWUDOL]HU�HIIHFWLYHQHVV

E��2EVHUYDWLRQ�RI�IUHH�UROOHU�FKDUJLQJ

F��6LQJOH�SDVV�FKDUJLQJ

.H\

���1HXWUDOL]HU

���)LHOGPHWHU

���'ULYHQ�UROOHU

���'DQFHU�DUP�IRU�VSHFLILF�WHQVLRQ�LQ�WKH�ORRS

���)UHH�UXQQLQJ�UROOHU

127(���/RFDWLRQV�D��E�DQG�F� UHSUHVHQW�QHXWUDOL]HU� ORFDWLRQV� IRU� WHVWLQJ�RI�QHXWUDOL]HU�HIIHFWLYHQHVV��REVHUYDWLRQ�RI
IUHH� UROOHU� FKDUJLQJ�DQG�VLQJOH�SDVV�FKDUJLQJ�� UHVSHFWLYHO\��)RU� WKH�PHDVXUHPHQW�RI� FRQWLQXRXV� ORRS�FKDUJLQJ�� DOO
QHXWUDOL]HUV�DUH�RII�

)LJXUH���±�6LPXODWLRQ�RI�UROOHU�FKDUJLQJ�RI�ILOP�XQGHU�WHVW

$OWHUQDWLYH�SRVLWLRQV�DUH�SURYLGHG� IRU�PRXQWLQJ� ILHOGPHWHUV�FORVH� WR� WKH�PRYLQJ� ILOP�VXUIDFH�
7KH� ILHOGPHWHU� LV� FRQQHFWHG� WR� D� GHYLFH� IRU� UHFRUGLQJ� REVHUYDWLRQV� GXULQJ� WHVWV�� 7ZR
QHXWUDOL]HU��LRQL]DWLRQ�GHYLFHV��EDUV�DUH�SURYLGHG�IRU�QHXWUDOL]LQJ�FKDUJH�RQ�ERWK�VLGHV�RI�WKH
PRYLQJ� ILOP�� &KHFNV� VKRXOG� EH� PDGH� WR� HQVXUH� WKDW� WKH� LRQLVHU� GRHV� QRW� LQIOXHQFH� WKH
ILHOGPHWHU�UHDGLQJ�

7KH� DERYH� DSSDUDWXV� LV� PRXQWHG� LQVLGH� DQ� HQYLURQPHQW� ZLWK� IDFLOLWLHV� WR� DOORZ� FRQWURO� RI
WHPSHUDWXUH�DQG�UHODWLYH�KXPLGLW\�

$IWHU� FOHDQLQJ� WKH� UROOHUV� ZLWK� D� VXLWDEOH� VROYHQW�� D� ORRS� RI� ILOP� LV� PRXQWHG� RYHU� WKH� UROOHU
V\VWHP��&KHFN� WKDW� ILOP�PRWLRQ� LV� VDWLVIDFWRU\� XS� WR� IXOO� WHVW� VSHHG��$OORZ� VXIILFLHQW� WLPH� IRU
WKH�HQYLURQPHQW�DQG�WKH�ILOP�WR�UHDFK�HTXLOLEULXP��VHH�FODXVH����

127(���7KH�UHDGLQJV�REWDLQHG�IRU�WKH�RYHUODSSLQJ�DUHDV�RI�ILOP�PD\�EH�VLJQLILFDQWO\�GLIIHUHQW�IURP�WKH�PHDQ�

7KH�LQLWLDO�OHYHO�RI�ILHOGPHWHU�UHDGLQJ�VKDOO�EH�UHFRUGHG��7KH�QHXWUDOL]HUV�DUH�HQHUJL]HG�DQG�D
FRQWLQXRXV� UHFRUGLQJ�RI� WKH�YDULDWLRQ�RI� UHDGLQJ�PDGH�DV� WKH� ILOP�VSHHG� LV� LQFUHDVHG� WR� WHVW
VSHHG��7KLV� VKRZV� WKH�HIIHFWLYHQHVV�RI� FKDUJH�QHXWUDOL]DWLRQ��7KH�QHXWUDOL]HUV� DUH� VZLWFKHG
RII�ZLWK�WKH�ILOP�FRQWLQXLQJ�WR�UXQ�DQG�WKH�UDWH�RI�EXLOG�XS�RI�ILHOGPHWHU�UHDGLQJ�UHFRUGHG�XQWLO
LW�UHDFKHV�D�PD[LPXP�OHYHO�
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7KH�ILHOGPHWHU�UHDGLQJV�VKDOO�EH�LQWHUSUHWHG�LQ�WHUPV�RI�ILHOG�LQWHQVLW\��9¼P±����SRWHQWLDO��9��RU
FKDUJH� GHQVLW\� RQ� WKH� ILOP� �&¼P±��� XVLQJ� DSSURSULDWH� FDOLEUDWLRQ� IDFWRUV� DV� GHVFULEHG� LQ� WKH
PDQXIDFWXUHU¶V� OLWHUDWXUH�� 7KH� FKDUJH� EXLOG�XS� SHU� UROO� FRQWDFW� LV� FDOFXODWHG� IURP� WKH� UDWH� RI
LQFUHDVH� RI� UHDGLQJV�� 7KH� DULWKPHWLF� PHDQ� YDOXH� RI� WKH� UHVXOWV� DQG� WKH� VWDQGDUG� GHYLDWLRQ
YDOXH�RI�WKH�UHVXOW�VKDOO�EH�FDOFXODWHG�

�� 5HSRUWLQJ

7KH�WHVW�UHSRUW�IRU�DOO�WKH�DERYH�WHVW�PHWKRGV�VKDOO�UHFRUG�DW�OHDVW�WKH�IROORZLQJ�LQIRUPDWLRQ�

D�� GDWH�RI�PHDVXUHPHQWV�

E�� GHVFULSWLRQ�DQG�RU�LGHQWLILFDWLRQ�RI�VDPSOH�WHVWHG�DQG�RWKHU�PDWHULDOV�LQYROYHG�

F�� QDWXUH�RI�WHVW�SHUIRUPHG��DOO�WHVW�SDUDPHWHUV�EHLQJ�UHFRUGHG�

G�� LQGLYLGXDO�YDOXHV�RI�SDUDPHWHUV�PHDVXUHG�

H�� DPELHQW�WHPSHUDWXUH�DQG�UHODWLYH�KXPLGLW\�DW�VWDUW�DQG�HQG�RI�PHDVXUHPHQWV�

I�� LGHQWLILFDWLRQ�RI�LQVWUXPHQWDWLRQ�XVHG�DQG�GDWH�RI�PRVW�UHFHQW�FDOLEUDWLRQ�

BBBBBBBBBBBB
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