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.7$�����
$QRWKHU�DWWHPSW� LV�XQGHUZD\� WR�PRGHUQLVH� WKH� H[LVWLQJ� UXOHV� DQG�JXLGHOLQHV� LQ

*HUPDQ\�� WKH�SURMHFW�³.7$�����´��7KH�REMHFWLYH�RI� WKLV�SURMHFW� LV� WKH�SUHVHQWDWLRQ�RI
WKH� UHDFWRU� VDIHW\� UHTXLUHPHQWV� LQ� D� FRPSUHKHQVLYH� DQG� KLHUDUFKLF� VWUXFWXUH� EDVHG� RQ
V\VWHPDWLF�DSSURDFK��7KH�S\UDPLG�VKDSH�RI� WKH�QHZ�VWUXFWXUH� LV�EDVHG�RQ� WKH� H[LVWLQJ
.7$� VDIHW\� VWDQGDUGV��([LVWLQJ� JDSV� VKDOO� EH� FORVHG� DFFRUGLQJ� WR� WKH� VWDWH� RI� WKH� DUW�
QHZ�GHYHORSPHQWV�DUH�LQFOXGHG�LQWR�SODQW�DVVHVVPHQW��7KH�.7$�VDIHW\�VWDQGDUGV�GHWHU�
PLQH�DQG�SXW�WKH�VDIHW\�UHODWHG�WHFKQLFDO�UHTXLUHPHQWV�LQ�FRQFUHWH�WHUPV��,W�LV�XQGHUVWRRG
WKDW� DIWHU� IXOILOPHQW� RI� WKHVH� UHTXLUHPHQWV� WKH� UHTXLUHG� SUHFDXWLRQ� DJDLQVW� GDPDJH� LV
IRUHVHHQ�DFFRUGLQJ�WR�WKH�VWDWH�RI�VFLHQFH�DQG�WHFKQRORJ\�DQG�WKDW� WKH�SURWHFWLRQ�JRDOV
DUH�DFKLHYHG��³.7$�����´�FRQVLVWV�RI�WKH�IROORZLQJ�SDUWV�

D�� WKH�.7$�6DIHW\�)XQGDPHQWDOV������
E�� VHYHQ�.7$�EDVLV�UXOHV��DQG�WKH
F�� .7$�VWDQGDUGV
:KHUHDV�WKH�DERXW�����.7$�VWDQGDUGV�DUH�H[LVWLQJ�DQG�XQGHU� UHJXODU� UHYLVLRQ�

WKH�.7$�IXQGDPHQWDOV�DQG�WKH�EDVLV�UXOHV�DUH�SUHVHQWO\�LQ�SUHSDUDWLRQ�
$FFRUGLQJ�WR�WKH�.7$�IXQGDPHQWDOV�WKH�LQWHJUDO�KROLVWLF�VDIHW\�FRQFHSW�LV�EDVL�

FDOO\�SUHYHQWLYH�DQG�IROORZV�FORVHO\�WKH�GHIHQFH�LQ�GHSWKV�FRQFHSW�ZKLFK�KDV�WR�EH�DS�
SOLHG� IRU� WKH� WKUHH�PDLQ� DUHDV�� WHFKQRORJ\��PDQ� DQG� RUJDQLVDWLRQ�� 7KH� FRQFHSW� RI� WKH
IRXU�VDIHW\�SURWHFWLRQ�JRDOV� LV�PDLQO\�EDVHG�RQ�GHWHUPLQLVWLF�SULQFLSOHV�� LW� FDQ�EH� VXS�
SOHPHQWHG�E\�SUREDELOLVWLF�HOHPHQWV�LQ�RUGHU�WR�DOORZ�WR�VWDWH�WKH�VDIHW\�UHODWHG�EDODQFH
DQG�WKH�OHYHO�RI�VDIHW\��7KLV�FRQFHSW�LV�DSSOLHG�IRU�WKH�VDIHW\�HYDOXDWLRQ�

7KH�UHTXLUHPHQWV�QHFHVVDU\�WR�DFKLHYH�WKH�SURWHFWLRQ�JRDOV�DUH�GHVFULEHG�LQ�WKH
.7$�%DVLV� UXOHV�� 7KH� ILUVW� IRXU� UXOHV� FRQWDLQ� GHVLJQ�LQGHSHQGHQW� UHTXLUHPHQWV�ZKLFK
FDQ�EH�GLUHFWO\�DVVLJQHG�WR�WKH�IRXU�SURWHFWLRQ�JRDOV�

��� 5HDFWLYLW\�FRQWURO
��� &RROLQJ�RI�IXHO�HOHPHQWV
��� &RQILQHPHQW�RI�UDGLRDFWLYH�VXEVWDQFHV
��� /LPLWDWLRQ�RI�UDGLDWLRQ�H[SRVXUH
�7KH�VWUXFWXUH�ZLWKLQ�WKHVH�UXOHV�IROORZV�HVVHQWLDOO\�WKH�IROORZLQJ�RUGHU��SURWHF�

WLRQ�JRDO��SDUWLDO�SURWHFWLRQ�JRDOV��RSHUDWLRQDO�RU�VDIHW\�IXQFWLRQV�DVVLJQHG�WR�WKH�SDUWLDO
SURWHFWLRQ�JRDOV��VDIHW\�OHYHO��)RU�H[DPSOH�WKH�VWUXFWXUH�RI�WKH�VHFRQG�EDVLV�UXOH�³FRRO�
LQJ�RI� IXHO�HOHPHQWV´�FRQWDLQV� WKH� WZR�SDUWLDO�SURWHFWLRQ�JRDOV�³HQVXULQJ�KHDW� UHPRYDO
IURP�IXHO�HOHPHQWV�WR�XOWLPDWH�KHDW�VLQN´�DQG�³PDLQWDLQLQJ�VXIILFLHQW�FRRODQW�LQYHQWRU\
E\�PLQLPLVLQJ�ORVVHV�DQG�E\�UHSOHQLVKPHQW�FRRODQW�IURP�UHVHUYRLUV´��7KH�FRUUHVSRQGLQJ
IXQFWLRQV�IRU�WKH�ILUVW�SDUWLDO�VDIHW\�JRDO�DUH��KHDW�UHPRYDO�IURP�FRUH��KHDW�UHPRYDO�IURP
VHFRQGDU\�V\VWHP��3:5�RQO\���KHDW�UHPRYDO�IURP�ZHW�ZHOO��%:5�RQO\���KHDW�UHPRYDO
IURP� VSHQW� IXHO� HOHPHQWV� LQ� SRRO�� KHDW� UHPRYDO� IURP� FRQWDLQPHQW�� KHDW� WUDQVSRUW� LQ
FRROLQJ�FKDLQV��LQFOXGLQJ�XOWLPDWH�KHDW�VLQN���IURP�WKH�VHFRQG�SDUWLDO�VDIHW\�JRDO��UHDFWRU
FRRODQW�UHSOHQLVKPHQW��PLQLPLVDWLRQ�RI�UHDFWRU�FRRODQW� ORVVHV��VWHDP�JHQHUDWRU� IHHGLQJ
�3:5�RQO\���HQVXULQJ�LQYHQWRU\�RI�ZHW�ZHOO��%:5�RQO\���PLQLPLVDWLRQ�RI� ORVVHV�IURP
ZHW�ZHOO��%:5�RQO\���VSHQW�IXHO�SRRO�ZDWHU�UHSOHQLVKPHQW��PLQLPLVDWLRQ�RI�ZDWHU�ORVVHV
IURP�VSHQW� IXHO�SRRO��7KH� UHTXLUHPHQWV� IRU�HDFK�RI� WKHVH� IXQFWLRQV�DUH� VXEGLYLGHG�DF�
FRUGLQJ�WR�WKH�IRXU�VDIHW\�OHYHOV��VHH�)LJXUH����
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7KH� UHPDLQLQJ� WKUHH� EDVLV� UXOHV� FRQWDLQ� DGGLWLRQDO� GHVLJQ�LQGHSHQGHQW� UHTXLUH�
PHQWV�QHHGHG�WR�DFKLHYH�WKH�SURWHFWLRQ�JRDOV��7KHVH�UXOHV�DUH

��� *HQHUDO�WHFKQLFDO�UHTXLUHPHQWV
��� 0HWKRGRORJ\�RI�VDIHW\�GHPRQVWUDWLRQ
��� 3HUVRQDO�DGPLQLVWUDWLYH�PHDVXUHV
.7$� EDVLV� UXOH� �� GHDOV� ZLWK� UHTXLUHPHQWV� RQ� FLYLO� HQJLQHHULQJ� VWUXFWXUHV� DQG

SODQW� HTXLSPHQW� LQFOXGLQJ� WKH� HQHUJ\� VXSSO\� DQG� WKH� LQVWUXPHQWDWLRQ� DQG� FRQWURO� V\V�
WHPV�� WKH� SURWHFWLRQ� RI� FRPSRQHQWV� DQG� V\VWHPV� UHTXLUHG� IRU� WKH� IXOILOPHQW� RI� RSHUD�
WLRQDO�DQG�VDIHW\�IXQFWLRQV�DJDLQVW�LQWHUQDO�DQG�H[WHUQDO�LPSDFWV��,Q�.7$�EDVLV�UXOH���WKH
UHTXLUHPHQWV�RQ�WKH�PHWKRGRORJ\�RI�VDIHW\�GHPRQVWUDWLRQ�DUH�GHGLFDWHG�WR�GHWHUPLQLVWLF�
SUREDELOLVWLF�DQG�HQJLQHHULQJ�DSSURDFKHV��5HJDUGLQJ�WKH�VFRSH�RI�VDIHW\�GHPRQVWUDWLRQ�
LW� LV�GLVWLQJXLVKHG�EHWZHHQ�GLIIHUHQW�FDXVHV��HVVHQWLDO�PRGLILFDWLRQV�RI�SODQWV�RU�RI� WKH
SODQW� RSHUDWLRQ�� FRPSUHKHQVLYH� VDIHW\� H[DPLQDWLRQV�� DVVHVVPHQWV� UHODWHG� WR� VSHFLILF
FDXVHV�RU�HYHQWV��)XUWKHU�UHTXLUHPHQWV�RI�WKLV�EDVLV�UXOH�FRQFHUQ�WKH�UHOLDELOLW\�RI�VDIHW\
IXQFWLRQV�DQG�EDUULHU�IXQFWLRQV�DV�ZHOO�DV�DQDO\WLFDO�PHWKRGV��PRGHOV�DQG�GDWD��7R� WKH
UHTXLUHPHQWV�ZLWK�UHJDUG�WR�WKH�SHUVRQDO�DGPLQLVWUDWLYH�PHDVXUHV��EDVLV�UXOH����EHORQJV
WKH�VDIHW\�RULHQWHG�DFWLQJ�RI�DOO�SHUVRQV�LQYROYHG�LQ�WKH�VDIH�SODQW�RSHUDWLRQ��UHJXODWRU\
ERG\��DVVHVVRUV��YHQGRUV��XWLOLW\��VXSSOLHUV��

*56�0HWKRGRORJ\�&RQVLGHULQJ�2SHUDWLRQDO�([SHULHQFH
7KH�QHHG�IRU�D�PHWKRGRORJ\�WR�EH�DSSOLHG�WR�DVVHVV�WKH�VDIHW\�RI�RSHUDWLQJ�*HU�

PDQ� 133V� DFFRUGLQJ� WR� WKH� GHIHQVH�LQ�GHSWK� FRQFHSW� LV� VWURQJO\� IHOW�� 7KRVH� QXFOHDU
UHJXODWLRQV�ZKLFK�UHSUHVHQW�WKH�VWDWH�RI�WKH�DUW�DW�WKH�WLPH�RI�OLFHQVLQJ�RI�WKH�.2192,
W\SH�133V���EDVHG�RQ�WKH�$WRPLF�(QHUJ\�$FW�ZLWK�LWV�UHOHYDQW�RUGLQDQFHV�DQG�WKH�%0,
FULWHULD�� WKH�56.�JXLGHOLQHV�� WKH�56.�DQG�66.�UHFRPPHQGDWLRQV�DV�ZHOO� DV� WKH�.7$
VDIHW\�VWDQGDUGV�±�DUH�VXLWDEOH�WR�D�OLPLWHG�H[WHQG�RQO\�IRU�WKLV�SXUSRVH��$OWKRXJK�WKHVH
UXOHV�DQG�UHJXODWLRQV�DUH�EDVHG�RQ�WKH�GHIHQFH�LQ�GHSWK�FRQFHSW�� WKHLU� UHTXLUHPHQWV�GR
QRW�PDNH�GLVWLQFWLRQV�DFFRUGLQJ� WR� WKH� LQGLYLGXDO� VDIHW\� OHYHOV�RI� WKLV�FRQFHSW��7KLV� LV
EHFDXVH�WKHVH�UXOHV�DQG�UHJXODWLRQV�DUH�UHODWHG�PDLQO\�WR�GHVLJQ��FRQVWUXFWLRQ�DQG�FRP�
PLVVLRQLQJ�RI�133V�DQG�ZHUH�QRW�SULPDULO\�GHYHORSHG�WR�FRQVLGHU�UHTXLUHPHQWV�WKDW�FDQ
EH�GHULYHG� IURP�D� ORQJ�WHUP�RSHUDWLRQDO� H[SHULHQFH��7KHVH� UXOHV� DQG� UHJXODWLRQV�ZHUH
FUHDWHG�DW�D�WLPH�ZKHQ�WKHUH�ZDV�D�EURDG�ZLOOLQJQHVV�RI�FRQVHQW�WR�VROYH�SUREOHPV�DQG
ILQG�UHVXOWV�DPRQJ�DOO�SDUWLFLSDQWV�DQG�ZKHQ�WKH�QHFHVVDU\�H[SHUWLVH�ZDV�VWLOO�SUHVHQW�WR
WKH�UHTXLUHG�H[WHQW�� ,W� LV� WKHUHIRUH�QRW� VXUSULVLQJ� WKDW� WKH�SUHVHQW� UXOHV�DQG� UHJXODWLRQV
KDYH�WR�EH�VXSSOHPHQWHG��)XUWKHUPRUH��WKH\�DOPRVW�H[FOXVLYHO\�FRQFHQWUDWH�RQ�D�GHWHU�
PLQLVWLF� VDIHW\� DVVHVVPHQW�� EXW� LQ� WKH�PHDQWLPH� SUREDELOLVWLF� VDIHW\� DVVHVVPHQWV� KDYH
EHFRPH�WKH�VWDWH�RI�WKH�DUW�

$W�*56�VXFK�D�GHYHORSPHQW� LV�XQGHUZD\��5LWWLJ���������7R�SHUIRUP�WKH�VDIHW\
DVVHVVPHQWV�LQ�D�XQLIRUP�DQG�FRPSUHKHQVLEOH�ZD\��*56�FDQ�PDNH�XVH�RI�D�PHWKRGRO�
RJ\�ZKLFK�KDG�EHHQ�GHYHORSHG�HDUO\�IURP�SUDFWLFDO�ZRUN��ZKLFK�KDV�EHHQ�DQG�LV�VWHDGLO\
LPSURYHG��DQG�ZKLFK�LV�QRZ�DSSOLHG�E\�*56�DV�D�JXLGDQFH�IRU�DOO�VDIHW\�DVVHVVPHQWV�RI
H[LVWLQJ�UHDFWRUV��7KLV�GHYHORSPHQW�LV�LQ�OLQH�ZLWK�WKH�REOLJDWLRQV�ZLWKLQ�WKH�IUDPHZRUN
RI�WKH�1XFOHDU�6DIHW\�&RQYHQWLRQ�

7KH� PHDVXUHV� IRU� SURWHFWLQJ� WKH� EDUULHUV�� ZKLFK� HQFORVH� WKH� UDGLRDFWLYH� VXE�
VWDQFHV�FRQFHQWUDWHG�LQ�WKH�UHDFWRU�FRUH���IXHO�URG�FODGGLQJ��WKH�UHDFWRU�FRRODQW�SUHVVXUH
ERXQGDU\�DQG�WKH�FRQWDLQPHQW���DUH�DVVLJQHG�WR�WKH�IRXU�OHYHOV�RI�GHIHQFH�LQ�GHSWK�FRQ�
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FHSW��7KH�IRXUWK�OHYHO�LV�GLIIHUHQWLDWHG�LQ�WKH�VDIHW\�SUDFWLFH�LQ�*HUPDQ\�ZLWK�D�GLVWLQF�
WLRQ�EHLQJ�PDGH�DFFRUGLQJ�WR�WKH�SURWHFWLRQ�PHDVXUHV�LQ

�� PHDVXUHV� WR� FRQWURO� $7:6� DQG� HPHUHQF\� FRQGLWLRQV� �FRPSUHKHQVLYH� LPSDFWV
RZLQJ�WR�FLYLOLVDWLRQ���OHYHO���D�

�� SUHYHQWLYH�DFFLGHQW�PDQDJHPHQW�PHDVXUHV��OHYHO���E�
�� DFFLGHQW�PLWLJDWLRQ�PHDVXUHV��OHYHO���F�

7KH�VDIHW\�REMHFWLYHV�DUH�VXEGLYLGHG�LQWR�WHFKQLFDO�DQG�UDGLRORJLFDO�FULWHULD��7KH
WHFKQLFDO� VDIHW\� REMHFWLYHV� DUH� LQWHU�OLQNHG�ZLWK� WKH� UDGLRORJLFDO� RQHV� LQ� WKH� ZD\� WKDW
PHHWLQJ� WKH� WHFKQLFDO� VDIHW\�REMHFWLYHV� UHSUHVHQWV� D� SUHFRQGLWLRQ� IRU� DFKLHYLQJ� WKH� UD�
GLRORJLFDO�VDIHW\�REMHFWLYHV��7KH�WHFKQLFDO�VDIHW\�REMHFWLYHV�DUH�GHWHUPLQHG�E\�WKH� ILUVW
WKUHH�RI�WKH�IRXU�SURWHFWLRQ�JRDOV�RI�UHDFWRU�VDIHW\��UHDFWLYLW\�FRQWURO��IXHO�HOHPHQW�FRRO�
LQJ��FRQILQHPHQW�RI�UDGLRDFWLYH�VXEVWDQFHV�E\�WKH�WKUHH�EDUULHUV�PHQWLRQHG�DERYH��7KH
LQWHJULW\�RI�WKH�VHFRQG�EDUULHU�LV�VXSSRUWHG�VWURQJO\�E\�WKH�EUHDN�SUHFOXVLRQ�FRQFHSW�

7KHUH�DUH�VWURQJ�EDVLF�GHWHUPLQLVWLF�UHTXLUHPHQWV�UHODWHG�WR�WKH�EUHDN�SUHFOXVLRQ
FRQFHSW�GXH�WR�LWV�LPSRUWDQFH�ZLWKLQ�WKH�EDUULHU�FRQFHSW��7KH�VFRSH�RI�DSSOLFDWLRQ�RI�WKH
EUHDN�SUHFOXVLRQ�FRQFHSW�XS�WR�WKH�VDIHW\�OHYHO��E��FRPSULVHV�WKH�UHDFWRU�FRRODQW�SUHV�
VXUH�ERXQGDU\� �5&3%�� LQFOXGLQJ�SULPDU\� LVRODWLRQ�� L�H�� SLSHV�!�����PP� �ODUJH�5&3%
SLSHV���YHVVHO� �539��35=���FDVLQJ� �0&3���SULPDU\�KHDG�DQG� WXEH�VKHHW�RI� VWHDP�JHQ�
HUDWRUV��VWHDP�JHQHUDWRU�VKHOO��FRPSRQHQWV�ZLWK�D�WHPSRUDU\�RU�SHUPDQHQWO\�KLJK�HQHUJ\
FRQWHQW�LQVLGH�WKH�FRQWDLQPHQW�DSDUW�IURP�WKH�5&3%��7KH�PDMRU�SUH�FRQGLWLRQV�IRU�WKH
DSSOLFDWLRQ� RI� WKH� EUHDN� SUHFOXVLRQ� FRQFHSW� DUH�� DGYDQWDJHRXV� PDWHULDO� SURSHUWLHV� IRU
SURFHVVLQJ��ZHOGLQJ�� H[SDQVLRQ�� D� FRQVWUXFWLRQ� DGYDQWDJHRXV� IRU� VWUHVV� FRQGLWLRQV� DQG
LQVSHFWLRQ��TXDOLILHG�SURGXFWLRQ�DQG�WHVW�SURFHGXUHV��DQG�SURYLVLRQV�WR�DOORZ�FOHDU�LGHQ�
WLILFDWLRQ�RI�PDQXIDFWXULQJ�IDXOWV�E\�LQ�VHUYLFH�LQVSHFWLRQV��(VVHQWLDO�FRQGLWLRQV�KDYH�WR
EH�IXOILOOHG�DOVR�GXULQJ�WKH�SODQW�RSHUDWLRQ��OHYHOV���DQG����EHVLGHV�WKH�VWUHVV�OLPLWDWLRQ�
L�H��REVHUYDWLRQ�RI�WKH�UHOHYDQW�V\VWHP�SDUDPHWHUV��PRQLWRULQJ�IDWLJXH�H[SORLWDWLRQ��ZD�
WHU�FKHPLVWU\��FKDQJHV�RI�PDWHULDO�SURSHUWLHV��FKDQJHV�RI�PRYDEOH�FRPSRQHQW�VXSSRUWV�
PDLQ� FRRODQW�SXPS�YLEUDWLRQV�� DQG� OHDNDJH�PRQLWRULQJ�RI�ZDOO�SHQHWUDWLQJ� FUDFNV� DQG
VPDOOHVW�ERULF�OHDNDJH�

%\� WKLV� LW� PXVW� EH� UHOLDEO\� SUHYHQWHG� WKDW� QR� LQDGPLVVLEOH� LQIOXHQFH� RI� VWUHVV
OLPLWDWLRQ� UHVXOWV� IURP� H[FHHGLQJ� SUHVVXUHV�� DGGLWLRQDO� WKHUPDO� ORDGV��PDOIXQFWLRQV� RI
VXSSRUWV��FRUURVLRQ��HURVLRQ�SURFHVVHV��RSHUDWLRQDO�PDWHULDO� FKDQJHV��$� UHGXQGDQW� OHDN
GHWHFWLRQ�ZLWK�VSHFLILHG�VHQVLWLYHQHVV�DV�ZHOO�DV�GHWHFWLRQ�WLPHV� LQ� WKH� UDQJH�RI�KRXUV�
DOVR�DQ�HDUO\�GHWHFWLRQ�RI�IDXOW�VL]HV�LQ�WKH�UDQJH�RI�UHJLVWUDWLRQ�OLPLWV�ZLWK�D�KLJK�SURE�
DELOLW\� �W\SLFDO�� ������PXVW�EH� HQVXUHG��7KHVH�SUHFRQGLWLRQV�� WRJHWKHU�ZLWK� DGGLWLRQDO
IUDFWXUH�PHFKDQLFDO�DQDO\VHV� DQG� UHSUHVHQWDWLYH� H[SHULPHQWV� FRQFHUQLQJ� WKH� FUDFN� VWD�
ELOLW\�DQG�JURZWK��UHVXOW�LQ�WKH�GHVLUHG�IHDWXUHV�RI�WKH�FRQFHUQHG�VWUXFWXUHV���7KHVH�IHD�
WXUHV�DUH�

�� QR�SHUPDQHQW�JURZWK�RI�FUDFNV�LQ�WKH�UDQJH�RI�WKH�UHJLVWUDWLRQ�OLPLWV�RI�WHVW�LQGL�
FDWLRQV�

�� VWDEOH�FUDFN�EHKDYLRXU�IRU
|�D�ZDOO�SHQHWUDWLQJ�FUDFN�RI�WKH�ODUJH�5&3%�SLSHV�FOHDUO\�H[FHHGLQJ�WKH�VHQVLWLYLW\

WKUHVKROG�RI�DGYDQFHG�OHDN�GHWHFWLRQ�V\VWHPV�
|�D�FUDFN� LQ� WKH�YROXPH�RI�5&3%�YHVVHOV� DQG�6*�VKHOO�PHDVXULQJ� WZR� WLPHV� WKH

GLPHQVLRQV�RI�WKH�UHJLVWUDWLRQ�OLPLWV�RI�WKH�WHVW�LQGLFDWLRQV�
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3URYLGHG�WKH�EUHDN�SUHFOXVLRQ�FRQFHSW�FDQ�EH�DSSOLHG�WKH�XSSHU�OLPLW�RI�WKH�VL]H
RI�/2&$�RI�OHYHO���FDQ�EH�UHVWULFWHG����$��7KH�/%/2&$�FDQ�WKHQ�EH�WUHDWHG�LQ�OHYHO��D
LQ� WKH�VDIHW\�DVVHVVPHQW�QRWZLWKVWDQGLQJ�RI� WKH� IDFW� WKDW� WKH�/%/2&$�ZDV� WKH�GHVLJQ
EDVLV�IRU�WKH�HPHUJHQF\�FRUH�FRROLQJ�V\VWHP�DQG�WKH�FRQWDLQPHQW�

7KH�DFFLGHQW�DQDO\VLV�QHHGHG�PDLQO\�IRU�WKH�DVVHVVPHQW�LQ�VDIHW\�OHYHO���VKDOO�EH
SUHIHUDEO\�³EHVW�HVWLPDWH´�DQDO\VLV�RI�WKH�VHOHFWHG�HYHQWV�

7KH�EDVLF�GHWHUPLQLVWLF�VDIHW\�UHTXLUHPHQWV�DORQH�DUH�QRW�VXIILFLHQW�IRU�DVVHVVLQJ
VDIHW\��WKH�VDIHW\�OHYHO�RI�D�QXFOHDU�SRZHU�SODQW�LV�GHWHUPLQHG�E\�WKH�HIIHFWLYHQHVV�RI�WKH
IRUHVHHQ� HTXLSPHQW� DQG� WKH�PHDVXUHV�EXW� DOVR� E\� WKH� WHFKQLFDO� H[HFXWLRQ� UHVSHFWLYHO\
WKH�LPSOHPHQWDWLRQ�RI�WKH�DGPLQLVWUDWLYH�PHDVXUHV�DQG�E\�WKH�SRVLWLYH�RSHUDWLRQDO�H[SH�
ULHQFH�RI�WKH�EDUULHUV�DQG�WKH�SURWHFWLRQ�PHDVXUHV��)RU�WKLV�UHDVRQ�WKH�EDVLF�GHWHUPLQLVWLF
VDIHW\�UHTXLUHPHQWV�DUH�VXSSOHPHQWHG�E\�SUREDELOLVWLF�SDUDPHWHUV��7KUHH�GDPDJH�VWDWHV
DUH�GHILQHG� E\� FRQVLGHULQJ� WKH� LQWHUFRQQHFWLRQV� EHWZHHQ� WKH� GHIHQFH�LQ�GHSWK� FRQFHSW
DQG�WKH�36$�UHVXOWV�

�� $�V\VWHP�GDPDJH�VWDWH�LV�UHDFKHG�LI�WKH�RSHUDWLRQDO�DQG�VDIHW\�PHDVXUHV�IRU�HQ�
VXULQJ�FRUH�FRROLQJ�RQ�WKH�VDIHW\�OHYHOV�������DUH�LQVXIILFLHQWO\�DYDLODEOH�RU�QRW�HI�
IHFWLYH� LQ� WKH�FDVH�RI�FKDOOHQJH��&RUH�PHOWLQJ�KDV�QRW�\HW�RFFXUUHG� LQ� WKLV� VWDWH
DQG�FDQ�EH�SUHYHQWHG�E\�IXUWKHU�SURWHFWLRQ�PHDVXUHV�

�� $�FRUH�GDPDJH�VWDWH�LV�UHDFKHG�LI�WKH�SURWHFWLRQ�PHDVXUHV�RI�OHYHOV��D�DQG��E�DUH
DOVR� QRW� VXIILFLHQWO\� DYDLODEOH� RU� QRW� VXIILFLHQWO\� HIIHFWLYH� LQ� WKH� FDVH� RI� FKDO�
OHQJH�� 7KH�PHOWLQJ� WHPSHUDWXUH� RI� WKH� QXFOHDU� IXHO� LV� UHDFKHG�ZLWK� VXEVHTXHQW
FRUH�PHOWLQJ�

�� $�SODQW�GDPDJH�VWDWH� LV� UHDFKHG� LI� WKH� VDIHW\�PHDVXUHV�RI� OHYHO��F� DUH� DOVR�QRW
VXIILFLHQWO\�DYDLODEOH�RU�QRW�VXIILFLHQWO\�HIIHFWLYH�LQ�WKH�FDVH�RI�D�FKDOOHQJH��7KH
FRQWDLQPHQW�IDLOV�HDUO\�DV�D�FRQVHTXHQFH�RI�WKH�FRUH�GDPDJH�
7ZR�SDUDPHWHUV�RI� WKHVH�SUREDELOLVWLF�YDOXHV�DUH� LQWHUQDWLRQDOO\� LQ�XVH��QDPHO\

WKH�FRUH�GDPDJH�VWDWH�DQG� WKH�SODQW�GDPDJH� VWDWH��7R�EHWWHU� IXOILO� WKH� UHTXLUHPHQWV�RI
VDIHW\�SUDFWLFH�LQ�*HUPDQ\��ZKHUH�WKHUH�LV�D�VWULFW�GLIIHUHQWLDWLRQ�EHWZHHQ�WKH�³FODVVLFDO
IDLOXUH�PRGH�GHVLJQ´�RI� WKH� ILUVW� WKUHH�VDIHW\� OHYHOV�DQG� WKH�PHDVXUHV� UHDFKLQJ�EH\RQG
WKDW��*56�XVHV�UHIHUHQFH�YDOXHV�IRU�WKH�V\VWHP�GDPDJH�VWDWH�DQG�WKH�SODQW�GDPDJH�VWDWHV�
+RZHYHU��WKHVH�UHIHUHQFH�YDOXHV��ZKLFK�UHSUHVHQW�WKH�EDVLF�SUREDELOLVWLF�VDIHW\�UHTXLUH�
PHQWV��DUH�EDVHG�RQ�WKH�LQWHUQDWLRQDO�DVVHVVPHQW�FULWHULD�

,16$*����� DQ� UHDVVHVVPHQW� RI� ,16$*��� RI� ������ UHFRPPHQGV� WKH� IROORZLQJ
SUREDELOLVWLF�DVVHVVPHQW�FULWHULD�IRU�H[LVWLQJ�SODQWV���FRUH�GDPDJH�VWDWHV�!��� � � �U\���FRUH
GDPDJH�VWDWHV�ZLWK�DQ�HDUO\�UH�OHDVH����� � � �U\��DQG�IRU�IXWXUH�SODQWV��FRUH�GDPDJH�VWDWHV
���� � � �U\��FRUH�GDPDJH�VWDWHV�ZLWK�DQ�HDUO\�UH�OHDVH����� � � �U\�

)RU� WKH�EDVLF�SUREDELOLVWLF� VDIHW\� UHTXLUHPHQWV��*56�DSSOLHV� UHIHUHQFH� VXPPD�
WLRQ� YDOXHV� IRU� WKH� V\VWHP� GDPDJH� VWDWHV� ��� � � �U\� DQG� IRU� WKH� SODQW� GDPDJH� VWDWHV
��� � � �U\� LQ� WKH� DVVHVVPHQW�RI� WKH� H[LVWLQJ�SRZHU�SODQWV� LQ�*HUPDQ\�� �7KLV�PHDQV� WKDW
*56�DSSOLHV�DVVHVVPHQW�FULWHULD�WR�WKH�QXFOHDU�SRZHU�SODQWV�LQ�*HUPDQ\�WKDW�DUH�LQWHU�
QDWLRQDOO\�DSSOLHG�WR�IXWXUH�SODQWV��7KH�IDFWRU����EHWZHHQ�WKH�V\VWHP�GDPDJH�VWDWH�DF�
FRUGLQJ� WR� WKH� *56� DSSURDFK� DQG� WKH� FRUH� GDPDJH� VWDWHV� DFFRUGLQJ� WR� WKH� ,$($� RU
,16$*�DSSURDFK�LV�EDVHG�RQ�*56¶�ILQGLQJV�IURP�WKH�36$V�FDUULHG�RXW�IRU�WKH�SODQWV�LQ
*HUPDQ\�UHIHUULQJ�WR�WKH�PHDVXUHV�DYDLODEOH�EH\RQG�WKH�RSHUDWLRQDO�DQG�LQFLGHQW�UHODWHG
GHVLJQ�WR�IXUWKHU�SUHYHQW�FRUH�GDPDJH�
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$%%5(9,$7,216
$0 $FFLGHQW�PDQDJHPHQW
$7:6 $QWLFLSDWHG�WUDQVLHQWV�ZLWKRXW�VFUDP
%0, %XQGHVPLQLVWHULXP�GHV�,QQHUQ��)HGHUDO�PLQLVWU\�RI�WKH�LQWHULRU�
%:5 %RLOLQJ�ZDWHU�UHDFWRU
'(*% 'RXEOH�HQGHG�JXLOORWLQH�EUHDN
)50�� )RUVFKXQJVUHDNWRU�0�QFKHQ����5HVHDUFK�UHDFWRU�0XQLFK���
*56 *HVHOOVFKDIW�I�U�$QODJHQ��XQG�5HDNWRUVLFKHUKHLW�PE+
,%& ,QLWLDO�DQG�ERXQGDU\�FRQGLWLRQV
,$($ ,QWHUQDWLRQDO�$WRPLF�(QHUJ\�$JHQF\
,16$* ,QWHUQDWLRQDO�QXFOHDU�VDIHW\�DGYLVRU\�JURXS

� �WR�WKH�GLUHFWRU�JHQHUDO�RI��,$($� ��
.7$ .HUQWHFKQLVFKHU�$XVVFKXVV��*HUPDQ�QXFOHDU�VWDQGDUG�FRPPLWWHH�
/%/2&$ /DUJH�EUHDN�/2&$
/2&$ /RVV�RI�FRRODQW�DFFLGHQW
0&3 0DLQ�FRRODQW�SXPS
133 1XFOHDU�SRZHU�SODQW
35= 3UHVVXULVHU
36$ 3UREDELOLVWLF�VDIHW\�DQDO\VLV
365 3HULRGLF�VDIHW\�UHYLHZ
3:5 3UHVVXULVHG�ZDWHU�UHDFWRU
5&3% 5HDFWRU�FRRODQW�SUHVVXUH�ERXQGDU\
539 5HDFWRU�SUHVVXUH�YHVVHO
56. 5HDNWRUVLFKHUKHLWVNRPPLVVLRQ��*HUPDQ�UHDFWRU�VDIHW\�FRPPLVVLRQ�
U\ SHU�UHDFWRU�DQG�\HDU�RI�RSHUDWLRQ
6* WHDP�JHQHUDWRU
66. 6WUDKOHQVFKXW]NRPPLVVLRQ��*HUPDQ�UDGLDWLRQ�SURWHFWLRQ�FRPPLVVLRQ�

5()(5(1&(6

5LWWLJ�� '��� ������ $QDO\VHV� DQG� $VVHVVPHQWV� RI� 5HDFWRU� 6DIHW\�� *56�� $QQXDO� 5HSRUW
������*HVHOOVFKDIW� I�U� 5HDNWRUVLFKHUKHLW� �*56��PE+�� DOVR� IRXQG� YLD� WKH� KRPH�
SDJH�RI�*56��ZZZ�JUV�GH
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$33/,&$176�$&&,'(17�$1$/<6(6
,1�6(&21'�3$57�/,&(16(�)25�.2192,�3/$176

6DIHW\�$QDO\VLV�5HSRUW��6�$�5���ZLWK���+DQGERRNV�
�� (&&�+DQGERRN��/2&$�
�� 3ODQW�'\QDPLFV�+DQGERRN��7UDQVLHQWV�LQFO��$7:6�
�� &RUH�'HVLJQ�+DQGERRN

&RQWHQW�RI�(&&�+DQGERRN�

��� �3XUSRVH��6FRSH��+DQGOLQJ��$EEUHYLDWLRQV
&RQFHLYHG�DV�/LYLQJ�KDQGERRN��%DVLV�IRU�GHVLJQ��FDWDORJXH�RI�WUDQVLHQWV��VSHFLIL�

FDWLRQV�DQG�OLFHQVLQJ��+DQGERRN�FRQWDLQV�/2&$�LQ�SULPDU\�V\VWHP��LW�FRQWDLQV�DOVR�FRUH
GDPDJH�DQDO\VLV��GHVFULSWLRQ�RI�FRGHV��GHVFULSWLRQ�RI�HVVHQWLDO�SODQW�GDWD�DQG�FRGH�LQSXW
GDWD�
��� ,QLWLDO�DQG�ERXQGDU\�FRQGLWLRQV
������'HVFULSWLRQ�RI�(VVHQWLDO�6\VWHPV

(PHUJHQF\�FRUH�FRROLQJ�DQG�GHFD\�KHDW�UHPRYDO�V\VWHP��V\VWHPV�IRU�VHF�
RQGDU\�KHDW�UHPRYDO�
�����5HDFWRU�3URWHFWLRQ�6\VWHP

,QLWLDWLRQ� FULWHULD� IRU� VFUDP�� 0&3� VKXW�RII�� 0):� VKXW�RII�� FORVXUH� RI
06,9V��IRU�(&&6��HPHUJHQF\�SRZHU�GLHVHO� ORDG� VHTXHQFH�� DFFXPXODWRU� VKXW�RII�
DXWRPDWLF�VHFRQGDU\�FRROGRZQ��VHFRQGDU\�VLGH�VDIHW\�YDOYH�LVRODWLRQ�YDOYH�VKXW�RII�
�����5HDFWRU�&RUH

,QLWLDO�DQG�ERXQGDU\�FRUH�FRQGLWLRQV��NLQHWLFV�GDWD
�����&RGH�VSHFLILF�%RXQGDU\�&RQGLWLRQV

&RGHV� IRU�/%/2&$� ��$�����$���/(&.���02'�� �$1/$66� � VWDWLRQ�
DU\� FRQGLWLRQV�� %(11�  � OHDN� PDVV� IORZ� UDWH�� /(&.�  � V\VWHP� FRGH� IRU� LQVWDWLRQDU\
EORZGRZQ�SKDVHV���+<'5$16� �LQMHFWLRQ�PDVV�IORZ�UDWH��5(:$6� �UHVLGXDO� ZDWHU
LQ�ORZHU�SOHQXP��:$.��� �UHILOO�DQG�UHIORRG��%(7+<�$=� �PD[LPXP�FODGGLQJ�WHP�
SHUDWXUHV�� &2&2�  � FRQWDLQPHQW� EDFN� SUHVVXUH�� &$52�'�  � LQLWLDO� FRQGLWLRQV� RI� IXHO
URGV��&RGH�IRU�6%/2&$��5(/$3��02'�
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������ /(&.���02'�
ERXQGDU\�FRQGLWLRQV��QRGDOLVDWLRQ

������ +<'5$16
ERXQGDU\�FRQGLWLRQV��FKDUDFWHULVWLFV��QRGDOLVDWLRQ

������ :$.��
ERXQGDU\�FRQGLWLRQV

������ %(7+<
ERXQGDU\�FRQGLWLRQV

������ 5(/$3��02'�
LQLWLDO�DQG�ERXQGDU\�FRQGLWLRQV��QRGDOLVDWLRQ

������5HOHYDQW�3ODQW�'LIIHUHQFHV�EHWZHHQ�3UH�.2192,
���*HQHUDWLRQ����.%5��.:*��..3����DQG�3:5�������.2192,�

PDLQ�GLIIHUHQFHV��IXHO�HOHPHQWV��0&3��ORZHU�SOHQXP�LQWHUQDOV
��� 6XPPDU\�RI�5HVXOWV�RI�/%/2&$�(&&�&DOFXODWLRQV

��/%/2&$�FDOFXODWLRQV���$�LQ�&/��3&/��+/���$�LQ�&/������$�LQ�&/�������$�LQ
&/���$�LQ�&/�EHVW�HVWLPDWH�
��� 5HVXOWV�RI�/%/2&$�(&&�&DOFXODWLRQV

*HQHUDO�GHVFULSWLRQ�RI�/%/2&$�VHTXHQFH

�����'RXEOH�(QGHG�*XLOORWLQH�%UHDNV���$�
������ �$�LQ�&ROG�/HJ

&RQVHUYDWLYH�LQLWLDO�DQG�ERXQGDU\�FRQGLWLRQV��H�J��6)�DQG�UHSDLU�
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������ �$�LQ�&URVVRYHU�/HJ
������ �$�LQ�+RW�/HJ

�����/HDN�6L]H�/HVV�WKDQ��$
������ �$�LQ�&ROG�/HJ
������ ���$�LQ�&ROG�/HJ
������ ����$�LQ�&ROG�/HJ

������6SHFLDO�,QYHVWLJDWLRQV
������ �$�LQ�&ROG�/HJ�ZLWK�EHVW�HVWLPDWH�FRQGLWLRQV

3XUSRVH��,GHQWLILFDWLRQ�RI�VDIHW\�PDUJLQV��DOO�V\VWHPV�DYDLODEOH��QR�HPHU�
JHQF\�SRZHU�FRQGLWLRQV����

��� 5HVXOWV�RI�(&&�&DOFXODWLRQV�IRU�6%/2&$�DQG�0%/2&$

*HQHUDO�GHVFULSWLRQ�RI�/%/2&$�VHTXHQFH��GHILQLWLRQ�RI�6%/2&$��0%/2&$
�����/HDNV�RI�0DLQ�&RRODQW�/LQHV

$OO�LQGLYLGXDO�UHSRUWV�FRQWDLQ�GHVFULSWLRQ�RI�HYHQWV��LQLWLDO�DQG�ERXQGDU\
FRQGLWLRQV�� DVVXPSWLRQV� RQ� DYDLODELOLW\� RI� (&&6�� FDOFXODWHG� UHVXOWV�� QRGDOLVDWLRQ
VFKHPH��DERXW����SORWV

������ �����FP��OHDN������$��LQ�FROG�OHJ

������ ����FP��OHDN�LQ�FROG�OHJ��LQMHFWLRQ�OLQH�

������ ����FP��OHDN�LQ�KRW�OHJ��LQMHFWLRQ�OLQH�

������ ����FP��OHDN�LQ�KRW�OHJ��VXUJH�OLQH�

������ ����FP��OHDN�LQ�FROG�OHJ

������ ����FP��OHDN�LQ�FROG�OHJ

������ ����FP��OHDN�LQ�FROG�OHJ

������ ���FP��OHDN�LQ�FROG�OHJ
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������ ���FP��OHDN�LQ�FROG�OHJ

�����/HDNV�DW�5HDFWRU�3UHVVXUH�9HVVHO
)XOILOPHQW�RI�56.�JXLGH�OLQH

������ ���FP��OHDN�DW�ERWWRP

�����/HDNV�DW�SUHVVXULVHU

������ ,QDGYHUWHQW�RSHQLQJ�DQG�VWXFN�RSHQ�RI�UHOLHI�YDOYH�������FP��OHDN�

��� 5HVXOWV�RI�FRUH�GDPDJH�DQDO\VLV

�����&RUH�GDPDJH�DQDO\VLV
������ 5HDOLVWLF�DQG�FRQVHUYDWLYH�FRUH�GDPDJH
������ ,QIOXHQFH�RI�EUHDN�ORFDWLRQ�DQG�VL]H�RQ�FRUH�GDPDJH

��� ��'HVFULSWLRQ�RI�FRGHV

������/%/2&$
������ %ORZGRZQ�SKDVH��/(&.���02'��FRGH�V\VWHP�

8VHUV�PDQXDO��LQSXW�GDWD��RXWSXW�GDWD
������ 5HILOO�DQG�UHIORRG�SKDVH��+<'5$16��:$.����5(:$6�

8VHUV�PDQXDO��LQSXW�GDWD��RXWSXW�GDWD��YHULILFDWLRQ�EDVHG�RQ�3./�WHVW�.�
������ &RUH�KHDW�XS��%(7+<�$=�

0RGHO�GHVFULSWLRQ��LQSXW�GHFN
������6PDOO�DQG�PHGLXP�OHDNV
������ 5(/$3���02'�

&RGH� PDQXDO� �V\VWHP� PRGHOV�� QXPHULFDO� PHWKRGV�� XVHU� JXLGH�� LQSXW� UHTXLUH�
PHQWV
������ %(7+<

VHH������
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������&RUH�'DPDJH�$QDO\VLV
������ %(7+<�$=

��� �,1387�'$7$
&RPSOHWH�LQSXW�GHFNV�IRU�HDFK�FDVH

������/%/2&$
������6%/2&$�DQG�0%/2&$
������&RUH�'DPDJH�$QDO\VLV

������������������������������������������������������������������������������

&RQWHQW�RI�3ODQW�'\QDPLFV�+DQGERRN�

��� 3XUSRVH��6FRSH��+DQGOLQJ
%DVLV� IRU� GHVLJQ�� FRPPLVVLRQLQJ�� RSHUDWLRQ�� FDWDORJXH� RI� WUDQVLHQWV�� VSHFLILFD�

WLRQV�DQG�OLFHQVLQJ
6SHFLILHG�RSHUDWLRQ��'LVWXUEHG�RSHUDWLRQ��LQFLGHQWV��QRW��/2&$��66�SURFHGXUHV
&RGH�GHVFULSWLRQ

��� $QDO\VHV
������6SHFLILHG�2SHUDWLRQ
� � � � � ��1RUPDO�2SHUDWLRQ

�DQDO\VHG�IRU�..3����EHFDXVH�RI�VDPH�FRQWUROOHUV�IRU�FRRODQW�SUHVVXUH�DQG�WHP�
SHUDWXUH��&RGH�/223���
����������6ORZ�ORDG�FKDQJHV���������PLQ�
���������)DVW�ORDG�FKDQJHV���������

������ $EQRUPDO�2SHUDWLRQ
����������7XUELQH�VKXWGRZQ

�&RGH��1/223��&DOFXODWLRQ�IRU�%2&�DQG�(2&�
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���������/RDG�5HMHFWLRQ��FRYHUHG�E\���������
���������)DVW�UHDFWRU�VKXW�GRZQ��VFUDP�

�&RGH��1/223��&DOFXODWLRQ�IRU�(2&��)3��6FUDP�LQLWLDWHV�WXUELQH�VKXWGRZQ��L�H�
3&6�FRRODQW�WHPSHUDWXUH�IDOOV�RQO\�WR�VHFRQGDU\�VDWXUDWLRQ�WHPSHUDWXUH�
���������)DLOXUH�RI�RQH�0&3

�&RGH�� 1/223�� &DOFXODWLRQ� IRU� )3� DW� %2&� DQG� (2&�� QR� VFUDP�� QHZ� SRZHU
OHYHO�DERXW�����
���������)DLOHG�IXQFWLRQ�RI�DX[LOLDU\�V\VWHPV�LQ�3&6

� QR�FRGH�DSSOLFDWLRQ�� IDLOHG� IXQFWLRQ�RI�&9&6�� FRRODQW�PDVV�� FRRODQW� WHPSHUD�
WXUH��ERURQ�FRQFHQWUDWLRQ�

�����'LVWXUEHG�2SHUDWLRQ�DQG�,QFLGHQWV
������ 5HDFWLYLW\�DQG�3RZHU�'LVWULEXWLRQ�$QRPDOLHV

�DQDO\VHG�IRU�..3���H[FHSW�IRU�����������EHFDXVH�RI�VDPH�HIIHFWLYLW\�RI�FRQWURO
HOHPHQWV�DQG�EHFDXVH�RI�FRQVHUYDWLVP�RI�WKH�DQDO\VHV��EXW�..3��� ���[����&RQYR\� 
��[���

�LQ� FRPPRQ��&RGH�/223���ZLWK� WKH� H[FHSWLRQ� RI� ����������� LJQRUDQFH� RI� ILUVW
VFUDP�VLJQDO�DQG�RI�DOO�FRQWUROOHUV�IRU�FRQWURO�URG�PRYHPHQW�
���������,QFLGHQWV�GXULQJ�SODQW�VWDUW�XS

�=/�� ����&�� GLVWXUEDQFH� ��� SFP�V�� ��� SFP�V� GXH� WR� HUURQHRXV� ZLWKGUDZDO� RI
FRQWURO�HOHPHQWV�ZLWK������FP�V�
���������,QVHUWLRQ�RI�FRQWURO�HOHPHQWV

�FRYHUHG�E\���������
���������'URS�RI�RQH�FRQWURO�HOHPHQWV

�Dr=-0.2%�
���������:LWKGUDZDO�RI�FRQWURO�HOHPHQWV

�� Gr�GW������SFP�V��LJQRUDQFH�RI�3%&255�DV�ILUVW�VFUDP�VLJQDO��VHFRQG��3.
� :LWKGUDZDO�RI�'�%DQN�ZLWK����SFP�V����FDOFXODWLRQV�ZLWK�FRGH�1/223��%2&
���������DQG�(2&�IURP�����LQLWLDO�SRZHU��%2&�DQG�(2&�IURP�)3�

���������(MHFWLRQ�RI�RQH�FRQWURO�HOHPHQW
�Dr=+0.2%,�LJQRUDQFH�RI�3%&255�DV�ILUVW�VFUDP�VLJQDO��VHFRQG��3.�
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���������&KDQJH�RI�ERURQ�FRQFHQWUDWLRQ�GXH�WR�IDLOHG�IXQFWLRQ�RI�&9&6
��Gr�GW ���SFP�V��LJQRUDQFH�RI�3%&255�DV�ILUVW�VFUDP�VLJQDO�

���������'HWDFKLQJ�RI�ERURQ�FRQWDLQLQJ�VHGLPHQWV�LQ�FRUH
� Dr=+0.25%,�LJQRUDQFH�RI�3%&255�DV�ILUVW�VFUDP�VLJQDO�

������ 'LVWXUEHG�+HDW�5HPRYDO�ZLWKRXW�/RVV�RI�3ULPDU\�&RRODQW
����������0DOIXQFWLRQ�RI�WXUELQH�E\SDVV�YDOYHV

�&RGH��1/223����FDVHV��2SHQLQJ�RI�RQH�E\SDVV�YDOYH��PDOIXQFWLRQ�RI�DOO�E\SDVV
YDOYHV�ZLWK�DQG�ZLWKRXW�5(/(%�
���������)DVW�WXUELQH�VKXWGRZQ�ZLWK�IDLOXUHV�RI�YDULRXV�V\VWHPV

�&RGH�� 1/223�� VHYHUDO� FDVHV� DW� )3�� IDLOXUH� RI� FRQGHQVHU� DW� %2&� DQG� (2&�
VDPH�EXW��LJQRUDQFH�RI�ILUVW�VFUDP�VLJQDO�DW�%2&��WXUELQH�VKXWGRZQ�ZLWKRXW�WXUELQH�E\�
SDVV�DW�%2&�DQG�(2&��VDPH�EXW�LJQRUDQFH�RI�ILUVW�VFUDP�VLJQDO�DW�%2&�
���������/2123

�&RGH�1/223��)3��FRQVLGHUDWLRQ�66�SXPSV��RI�DX[LOLDU\�VSUD\�IURP�&9&6�DQG
RI� DXWRPDWLF� SDUWLDO� FRROGRZQ� LI� S!���EDU�� VFUDP�GXH� WR� Q ��� � ����� DQG� 3%&255� DW
VDPH�WLPH�
���������(UURQHRXV�FORVXUH�RI�06,9V

�&RGH��1/223��)3��6)��06�69��/2123�DW�WLPH�RI�VFUDP����FDVHV��FORVXUH�RI
RQH�06,9�ZLWK�ILUVW�VFUDP�VLJQDO��S � � � �!����EDU��ZLWK�%2&�DQG�(2&��VDPH�WZR�FDVHV
ZLWK�VHFRQG�VFUDP�VLJQDO��6*�OHYHO���PLQ����EXW�SDUWLDO�FRROGRZQ�WR����EDU�FRQVLGHUHG
DV�LQ�WKH�FDVHV���DQG����FORVXUH�RI�DOO�06,9V�ZLWK�VLPXOWDQHRXV�VFUDP�
���������0DOIXQFWLRQ�RI�):�VXSSO\

�&RGH��1/223��)3����FDVHV��IDLOXUH�RI�RQH�0):�SXPS�DW�%2&�DQG�(2&��IDLO�
XUH�RI�ERWK�0):�SXPSV�DW�%2&�DQG�(2&��
���������%ORFNDJH�RI�RQH�0&3

�&RGH��1/223�� VHYHUDO� FDVHV�ZLWK� WZR�GLIIHUHQW� WLPH� FRQVWDQWV�� DW�%2&�ZLWK
DQG�ZLWKRXW�FRQVLGHUDWLRQ�RI�5(/(%�DQG�DW�(2&�
������ ,QFLGHQWV�ZLWK�/RVV�RI�0DLQ�6WHDP
���������,QDGYHUWHQW�RSHQLQJ�RI�RQH�VDIHW\�YDOYH

�&RGH��1/223�� VHYHUDO� FDVHV� DW� =/�QR� GHFD\� KHDW�� DQG� DW� )3� �)3�� ���� SSP�
(2&����SSP����DW�S�����EDU�VDIHW\�YDOYH�LVRODWLRQ�YDOYH�FORVHV�
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���������%UHDN�RI�RQH�PDLQ�VWHDP�OLQH��06/�
VHH��������

���������%UHDN�RI�RQH�PDLQ�IHHG�ZDWHU�OLQH��0):/�
�QR�DQDO\VLV��EXW�DUJXPHQWDWLRQ��EUHDN�XSVWUHDP�RI�RQH�ZD\�YDOYH�LV�FRYHUHG�E\

WRWDO� IDLOXUH�RI�PDLQ� IHHG�ZDWHU�� EUHDN�EHWZHHQ�RQH�ZD\�YDOYH� DQG� VWHDP�JHQHUDWRU� LV
FRYHUHG�E\�OHDN�LQ�06/�
��������/HDNV�LQ�06/�RU�0):/

�&RGH� ��1/223�� FDOFXODWLRQV� IRU� )3��=/�QR� GHFD\� KHDW���(2&�ZLWKRXW� ERURQ�
DQDO\VHV� RI� IROORZLQJ� FDVHV�� '(*%� RI�06/� RXWVLGH� FRQWDLQPHQW�� ���$� OHDN� LQ�06/
LQVLGH�FRQWDLQPHQW�� WR� LQFUHDVH� WKH� UH�FULWLFDOLW\�DW� OHDN� LQVLGH�FRQWDLQPHQW� IRU�=/�� WKH
DGGLWLRQDO�IDLOXUH�RI�VDIHW\�LQMHFWLRQ�LQWR�GHIHFW�ORRS�ZDV�DVVXPHG�DV�D�IXUWKHU�FDVH�
������ ,QFLGHQWV�ZLWK�/RVV�RI�3ULPDU\�&RRODQW
���������6WHDP�JHQHUDWRU�WXEH�UXSWXUH

�&RGH��1/223��)3���$�6*75��(2&��FRQVLGHUDWLRQ�RI�DOO�DXWRPDWLF�DFWLRQV�GH�
ULYHG� IURP�1���VLJQDO�� QR�RSHUDWRU� DFWLRQV�EHIRUH����PLQ��� �� FDVHV��ZLWK� DQG�ZLWKRXW
ORVV�RI�SRZHU�DW�WKH�WXUELQH�VKXWGRZQ�DIWHU�VFUDP�GXH�WR�3&6�SUHVVXUH�
���������,QDGYHUWHQW�RSHQLQJ�RI�SUHVVXULVHU�YDOYHV

�&RGH��1/223��WZR�FDVHV�DW�)3��%2/��ZLWKRXW�DQG�ZLWK�LJQRUDQFH�RI��VW�VFUDP
VLJQDO��S�����EDU���VHFRQG�VLJQDO��OHYHO�LQ�SUHVVXULVHU�!����P�
������ ,QFLGHQWV�ZLWK�/RVV�RI�0DLQ�6WHDP�DQG�6*75
���������%UHDN�RI�06/�DQG�6*75

�&RGH��1/223��)3��(2&�ZLWKRXW�ERURQ��6*75�DVVXPHG�DV�DQ�DGGLWLRQDO��LQGH�
SHQGHQW��UDQGRP�IDLOXUH��FRQVLGHUHG�DV�6)��QR�UHSDLU�FDVH�EHFDXVH�RI�VPDOO�SUREDELOLW\
HYHQW��QR�RSHUDWRU�DFWLRQV�EHIRUH����PLQ��
������ �6WXFN�RSHQ�RI�06�6DIHW\�9DOYH�DQG�6*75

�&RGH��1/223��)3�6*75�DVVXPHG�DV�6)��QR�RSHUDWRU�DFWLRQV�EHIRUH����PLQ��

�����$QWLFLSDWHG�7UDQVLHQW�ZLWKRXW�6FUDP��$7:6�
$QDO\VLV�RI���$7:6�FDVHV�� L�H�� IDLOXUH�RI� WKH� VFUDP�V\VWHP�GXULQJ�RSHUDWLRQDO

WUDQVLHQWV��DFFRUGLQJ�WR�56.�JXLGHOLQH�����)RU�HDFK�FDVH�WZR�GLIIHUHQW�FDOFXODWLRQ�ZHUH
SHUIRUPHG�� IDLOXUH� RI� WKH� VLJQDOLVDWLRQ� IRU� UHDFWRU� VFUDP�� PHFKDQLFDO� EORFNDJH� RI� DOO
FRQWURO� HOHPHQWV��*HQHUDOO\�%2&� �����SSP��� IRU� VXE�FRROLQJ� WUDQVLHQWV� DOVR�(2&� DV�
VXPSWLRQV�

$OO�DQDO\VHV�ZHUH�SHUIRUPHG�RULJLQDOO\�IRU�..3�����'LIIHUHQFHV�VPDOO��FRPSDUD�
WLYH�FDOFXODWLRQV�ZHUH�SHUIRUPHG��



��

������ )DLOXUH�RI�0DLQ�+HDW�6LQN
3RVVLEOH�UHDVRQV��ORVV�RI�FRQGHQVHU�YDFXXP��FORVLQJ�RI�06,9

������ )DLOXUH�RI�0DLQ�+HDW�6LQN���/2123��VWDWLRQ�VHUYLFH�SRZHU�VXSSO\�
������ 0D[LPXP�,QFUHDVH�LQ�6WHDP�([WUDFWLRQ

3RVVLEOH� UHDVRQV�� RSHQLQJ� WKH� WXUELQH� E\SDVV� VWDWLRQ�� RSHQLQJ� RI� PDLQ� VWHDP
VDIHW\�YDOYHV��&DOFXODWLRQV�IRU�%2&�DQG�(2&�
������ 0D[LPXP�5HGXFWLRQ�RI�)HHGZDWHU�6XSSO\

3RVVLEOH�UHDVRQV��)DLOXUH�RI�RQH�0):�SXPS��UHVHUYH�SXPS�QRW�DYDLODEOH���)DLO�
XUH�RI�ERWK�0):�SXPSV��DOVR�UHVHUYH�SXPS�QRW�DYDLODEOH��
������ 0D[LPXP�5HGXFWLRQ�RI�&RRODQW�)ORZ�5DWH

)DLOXUH�RI�RQH�0&3
������ 0D[LPXP�5HDFWLYLW\�*DLQ

3RVVLEOH�UHDVRQV��:LWKGUDZDO�RI�FRQWURO�DVVHPEOLHV�RU�FRQWURO�DVVHPEO\�EDQNV
������ 3ULPDU\�6\VWHP�'HSUHVVXULVDWLRQ

3RVVLEOH�UHDVRQ��8QLQWHQWLRQDO�RSHQLQJ�RI�SUHVVXULVHU�VDIHW\�YDOYH
������ 0D[LPXP�UHGXFWLRQ�RI�UHDFWRU�LQOHW�WHPSHUDWXUH

3RVVLEOH� UHDVRQ��0DOIXQFWLRQ�RI� DQ� DFWLYH� FRPSRQHQW�RI� IHHGZDWHU� VXSSO\� V\V�
WHP��H�J��+3�SUHKHDWHU

��� 'HVFULSWLRQ�RI�&RPSXWHU�&RGHV
1/223�FRPELQHV�WKHUPDO�K\GUDXOLF�DQG�,	&�VLPXODWLRQ��)L[HG�]RQHV� LQ�3&6�

HQHUJ\� DQG� PDVV� H[FKDQJH� ZLWK� RWKHU� FRPSRQHQWV� �SUHVVXULVHU�� 6*�� 539�XSSHU
KHDG�������LQWHJUDWHG�PRPHQWXP�EDODQFH��������ORRSV��RQH�GLPHQVLRQDO�LQ�DOO�FRPSRQHQWV�
SRLQW�NLQHWLFV��KRPRJHQHRXV�FRRODQW��LQ�JHQHUDO�WKHUPDO�HTXLOLEULXP��H[FHSWLRQV�DUH�LQ
SUHVVXULVHU��6*�������PL[LQJ�LQ�ORZHU�SOHQXP��FKDQJH�RI�IORZ�GLUHFWLRQ�SRVVLEOH��DYHUDJH
IXHO�URG�SHU�ORRS��UDGLDO�KHDW�FRQGXFWLRQ��GHFD\�KHDW��',1���UHDFWLYLW\�GXH�WR�YRLG��ER�
URQ�� VSHFWUDO�� 'RSSOHU�� FRQWURO� URG�� SUHVVXULVHU�� KHDWHU�� VSUD\�� UHOLHI�� UHOLHI� WDQN�� 6*�
OHYHO�� DYHUDJH� WXEH�� 539� XSSHU� KHDG� VWHDP� EXEEOH� KRPRJHQHRXV��06�V\VWHP�� TXDVL�
VWDWLRQDU\� FRPSUHVVLEOH� PRGHO�� 6*75� VLPXODWLRQ�� 06/� OHDN�� DOO� OLPLWDWLRQ� V\VWHPV�
FRQWURO�V\VWHPV��UHDFWRU�SURWHFWLRQ�V\VWHP�

9HULILFDWLRQ� E\�PHDQV�..3��� FRPPLVVLRQLQJ� WHVW�� H�J�� VKXW�RII� RI� RQH�0):�
SXPS�DQG�VZLWFK�RQ�RI�RQH�$):�SXPS�

1/223�LV�DQ�H[WHQGHG�YHUVLRQ�RI�/223����0DLQ�GLIIHUHQFH��H[WHQGHG�VLPXOD�
WLRQ�FDSDELOLW\�RI�1/223��������ORRSV��FRPSDUHG�ZLWK�/223����RQO\�RQH�ORRS��



��

��� 5HIHUHQFH�0DWHULDO�DQG�'DWD



 ! " # $ % " & ' ( ) * * * + , - . / 0 1

&RQWHQW�RI�FRUH�GHVLJQ�KDQGERRN�

��� ,QWURGXFWLRQ

��� *HQHUDO�IXHO�DVVHPEO\�DQG�FRUH�GDWD
'HVFULSWLRQ�RI� UHDFWRU�FRUH�JHRPHWU\�� WKH� UHDFWRU�FRUH� ORDGLQJ�PDS�DQG� WKH�)XHO

DVVHPEO\�GHVLJQ

��� 1XFOHDU�'HVLJQ
0RQLWRULQJ�RI�SRZHU�GHQVLW\�DQG�SRZHU�GHQVLW\�GLVWULEXWLRQ�
5HDFWLYLW\� EDODQFH� DQG� UHDFWLYLW\� FRHIILFLHQWV�� HIILFLHQF\� RI� VKXWGRZQ� V\VWHPV�

&DOFXODWLRQ�RI�EXUQ�XS�F\FOH��SRZHU�GHQVLW\�GLVWULEXWLRQ��FULWLFDO�ERURQ�FRQFHQWUDWLRQ�
&RGHV� XVHG��6$9��$� VWDQGDUG� DQDO\VLV�PHWKRGRORJ\� LQFOXGLQJ� )$6(5� IRU� QX�

FOHDU�GDWD�JHQHUDWLRQ��0(',80�DQG�3$1%2;�IRU�VWDWLF�DQG�WUDQVLHQW�FRUH�FDOFXODWLRQV�

��� 7KHUPDO�K\GUDXOLF�'HVLJQ
&ROOHFWLRQ�RI�UHOHYDQW�GHVLJQ�GDWD 2

��� 'HVFULSWLRQ�RI�ILUVW�&RUH�/RDGLQJ

��� $FFLGHQW�DQDO\VLV
-� 6WDUWXS�DFFLGHQW

0D[LPXP�UHDFWLYLW\�LQVHUWLRQ�E\�ZLWKGUDZDO�RI�FRQWURO�URGV
-� :LWKGUDZDO�RI�D�VLQJOH�FRQWURO�URG�RU�D�JURXS�RI�FRQWURO�URGV

&RUH�FRQGLWLRQV��%2&��(2&��KRW�]HUR�SRZHU��IXOO�SRZHU
-� 5RG�HMHFWLRQ�DFFLGHQW

&RUH�FRQGLWLRQV��%2&��(2&��KRW�]HUR�SRZHU��IXOO�SRZHU
&RGH�IRU�FRUH�WUDQVLHQWV��3$1%2;���'�FRDUVH�PHVK�VROXWLRQ�RI�QHXWURQ�GLIIXVLRQ

HTXDWLRQV�E\�QRGDO�H[SDQVLRQ�PHWKRG�



����

$SSHQGL[��

$66(6625�$&&,'(17�$1$/<6(6�,1�6(&21'�3$57
/,&(16(�)25�.2192,�3/$176

7KH�WKUHH�7h9��7HFKQLFDO�,QVSHFWLRQ�$JHQFLHV��UHVSRQVLEOH�IRU�WKH�WKUHH�LQGLYLG�
XDO�SODQWV�RI� W\SH�.2192,��7h9�%D\HUQ�IRU� ,6$5����7h9�+DQQRYHU� IRU�..(��7h9�
6WXWWJDUW�IRU�*.1���DQG�*56�SHUIRUPHG�WKH�VDIHW\�DVVHVVPHQW��7KH�ZRUN�ZDV�GLVWULEXWHG
DV�IROORZV�

�� 7h9�%D\HUQ�IRU�GLVWXUEDQFH�DQG�IDLOXUH�RI�VHFRQGDU\�KHDW�VLQN�ZLWKRXW�ORVV�RI�FRRO�
DQW��IDLOXUH�RI�PDLQ�KHDW�VLQN��HUURQHRXV�RSHUDWLRQ�RI�YDOYHV�LQ�06�DQG�LQ�):�V\VWHP�
IDLOXUH� RI� 0):� VXSSO\��� ORQJ� WHUP� /2123�� SHUIRUPDQFH� RI� VHOHFWHG� 6%/2&$
DQDO\VHV�

�� 7h9�+DQQRYHU� IRU�GLVWXUEDQFHV�GXH� WR� IDLOXUH�RI�0&3V�� VKRUW� WHUP�/2123��GDP�
DJHV�RI�6*� WXEHV� LQFO�� 6*75�� SHUIRUPDQFH� RI� VHOHFWHG�/2&$�DQDO\VHV� �EORZGRZQ
SKDVH�RI�/%/2&$��

�� 7h9�6WXWWJDUW�IRU�EUHDNV�DQG�OHDNV�LQ�06�DQG�):�V\VWHP�ZLWK�DQG�ZLWKRXW�OHDNV�LQ
6*�WXEHV�

�� *56�IRU�$7:6��VXE�FRROLQJ�WUDQVLHQWV�GXH�WR�GLVWXUEDQFHV�RQ�VHFRQGDU\�VLGH��LQLWLDO
DQG�ERXQGDU\� FRQGLWLRQV� IRU� WUDQVLHQWV�ZLWK�RSHQLQJ�RI�SUHVVXULVHU� YDOYHV�ZLWK� DQG
ZLWKRXW�VWXFN�RSHQ��PRVW�RI�WKH�/2&$�DQDO\VHV

������������������������������������������������������������������������������������������������������������������

$QDO\VHV�3HUIRUPHG�LQ�WKH�)UDPHZRUN�RI�$VVHVVLQJ�WKH�YHQGRUV
&DOFXODWLRQV�LQ�WKH�(&&�+DQGERRN��/2&$�

��� /%/2&$

�����$QDO\VLV�RI��$�'(*%�LQ�&ROG�/HJ�ZLWK�'58)$1�)/87
��DQDO\VHG�IRU�.2192,�E\�7h9�+DQQRYHU�DQG�E\�*56�

�����$QDO\VLV�RI��$�'(*%�LQ�&ROG�/HJ�ZLWK�75$&�3)�
�DQDO\VHG�IRU�.%5�E\�*56�



����

�����$QDO\VLV�RI�+RW�5RG�$QDO\VLV�DQG�&RUH�'DPDJH�IRU��$�'(*%�LQ�&ROG�/HJ
�DQDO\VHG�ZLWK�7(63$�E\�*56��7(63$� �SUREDELOLVWLF�LQYHVWLJDWLRQV�FRQVLGHULQJ

GLVWULEXWLRQV�RI�GHFD\�KHDW��JDS�FRQGXFWDQFH��LQWHUQDO�IXHO�URG�SUHVVXUH��FULWHULRQ�IRU�IXHO
URG�EXUVW��WKHUPDO�K\GUDXOLF�ERXQGDU\�FRQGLWLRQV�

��� 6%/2&$�$1'�0%/2&$

�����$QDO\VHV�ZLWK�'58)$1
������ $QDO\VHV�IRU�.2192,

�������������FP��LQ�FROG�OHJ
�D�$QDO\VLV�&RQYR\�..3���

�������������FP��LQ�FROG�OHJ
�ODUJHVW�FODGGLQJ�WHPSHUDWXUH�LQ�*56�DQDO\VLV�

������������FP��DW�SUHVVXULVHU
�HQWUDLQPHQW�LQ�SUHVVXULVHU�

������ $QDO\VHV�IRU�133�..3��

�������������FP��LQ�FROG�OHJ
�UXSWXUH�RI�ODUJHVW�FRQQHFWLQJ�SLSH�DW�FROG�OHJ�

�������������FP��LQ�FROG�OHJ
�D�$QDO\VLV�&RQYR\�..3���

������������FP��LQ�FROG�OHJ
3 FKHFN�RI�YHQGRU
V�VWDWHPHQW�WKDW�QR�FRUH�XQFRYHU\�WDNHV�SODFH�IRU�OHDNV�����FP��

�������������FP��LQ�KRW�OHJ
�UHOHYDQW�FDVH�ZLWK�UHJDUG�WR�V\VWHPV�IDLOXUH�DVVXPSWLRQV�



����

������ $QDO\VHV�IRU�133�.:*

�������������FP��LQ�FROG�OHJ
�UXSWXUH�RI�ODUJHVW�FRQQHFWLQJ�SLSH�DW�FROG�OHJ��D�$QDO\VLV�.2192,�*URKQGH�

������������FP��LQ�FROG�OHJ

�FKHFN�RI�YHQGRU
V�VWDWHPHQW�WKDW�QR�FRUH�XQFRYHU\�WDNHV�SODFH�IRU�OHDNV�����FP��
D�$QDO\VLV�.2192,�*URKQGH�
�����$QDO\VHV�ZLWK�5(/$3��02'�

������ $QDO\VHV�IRU�.2192,

�������������FP��LQ�FROG�OHJ
�UXSWXUH�RI�ODUJHVW�FRQQHFWLQJ�SLSH�DW�FROG�OHJ�

������ $QDO\VHV�IRU�..3��

������������FP��LQ�FROG�OHJ

$QDO\VHV�3HUIRUPHG�LQ�WKH�)UDPHZRUN�RI�$VVHVVLQJ�WKH�9HQGRUV
&DOFXODWLRQV�LQ�WKH�3ODQW�'\QDPLFV�+DQGERRN

��� $EQRUPDO�2SHUDWLRQ

����)DLOXUH�RI�0DLQ�+HDW�6LQN
�&RGH��5(/$3���67'�

�����)DLOXUH�DQG�5HVWDUW�RI�D�0&3
�&RGH��5(/$3���67'�

��� 'LVWXUEHG�2SHUDWLRQ�DQG�,QFLGHQWV

�����(MHFWLRQ�RI�RQH�&RQWURO�(OHPHQW
�&RGH��5(/$3���67'�



����

�����/2123
�&RGH��5(/$3���67'�

�����&ORVXUH�RI�DOO�06,9V�ZLWK�$GG��)DLOXUH�RI�'HSUHVVXULVDWLRQ�LQ�RQH�/RRS
�&RGH��5(/$3���67'�

�����)DLOXUH�RI�0):�6XSSO\
�&RGH��5(/$3���67'�

�����1RQ�,VRODEOH��$�0):�/LQH�%UHDN
�&RGH��5(/$3���67'�

�����6*75�DQG�HUURQHRXV�RSHQLQJ�RI�5HOLHI�9DOYH�LQ�'HIHFW�/RRS
�&RGH��5(/$3���67'�

��� �$7:6
�&RGH��$/02'������6HOHFWLRQ�RI���ZRUVW� FDVHV� IURP�YHQGRUV� FDOFXODWLRQV�ZLWK

WKH� DVVXPSWLRQ�RI�PHFKDQLFDO�EORFNDJH�RI� FRQWURO� HOHPHQWV��%2&�� HDFK� �� FDOFXODWLRQV�
ZLWK�.2192,�VSHFLILF�UHDFWLYLW\�IHHGEDFN�DQG�ZLWK�..3���VSHFLILF�UHDFWLYLW\�IHHGEDFN�
����(PHUJHQF\�3RZHU�&DVH
�����)DLOXUH�RI�0DLQ�)HHGZDWHU�6XSSO\

�SDUDPHWULF�VWXG\�RQ�WKH�LQIOXHQFH�RI�VWHDP�JHQHUDWRU�KHDW�WUDQVIHU�
�����)DLOXUH�RI�0DLQ�+HDW�6LQN

$QDO\VHV�3HUIRUPHG�LQ�WKH�)UDPHZRUN�RI�$VVHVVLQJ�WKH�9HQGRUV
&DOFXODWLRQV�LQ�WKH�&RUH�'HVLJQ�+DQGERRN

��� 1XFOHDU�'HVLJQ
&DOFXODWLRQ�RI�IXHO�DVVHPEO\�FKDUDFWHULVWLFV�OLNH�ORFDO�SLQ�SRZHU�GLVWULEXWLRQ�DQG

UHDFWLYLW\�GHSHQGHQFH�RI�IXHO�DVVHPEO\�GXULQJ�EXUQ�XS�F\FOH��'HWHUPLQDWLRQ�RI�KRPRJH�
QLVHG�WZR�JURXS�FURVV�VHFWLRQV��&RGH��&$602



����

&DOFXODWLRQ�RI�SRZHU�GHQVLW\�GLVWULEXWLRQ� LQ� WKH� UHDFWRU�FRUH�DQG�VKXWGRZQ�UHDF�
WLYLW\��5HDFWLYLW\�HIILFLHQF\�RI�ERURQ�DQG�PRGHUDWRU�WHPSHUDWXUH�UHDFWLYLW\�FRHIILFLHQW�IRU
D�ORZ�OHDNDJH�FRUH�ORDGLQJ�LQ�*.1����&RGH��48$%2;�&8%%2;�+<&$

��� 5HDFWLYLW\�,QLWLDWHG�7UDQVLHQWV
&KHFN�RI�LQLWLDO�FRQGLWLRQV�DQG�DVVXPSWLRQV�RQ�UHDFWLYLW\�LQVHUWLRQ�LQ�YHQGRU�FDO�

FXODWLRQV��$GGLWLRQDOO\��FDOFXODWLRQV�E\�D�PRGHO�OLNH�$/02'�

��� 6WHDP�OLQH�EUHDN�DQDO\VLV
&DOFXODWLRQ�RI�UHDFWLYLW\�EDODQFH�DQG�SRZHU�GHQVLW\�GLVWULEXWLRQ�GXULQJ�FRROGRZQ

LQ� VKXWGRZQ� FRQGLWLRQ� LQFOXGLQJ� D� VWXFN�URG� E\� VWDWLF� FDOFXODWLRQV� ZLWK
48$%2;�&8%%2;�+<&$�
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5()(5(1&(�/,67�2)�'%$�72�%(�&216,'(5('�,1�7+(
6$)(7<�67$786�$1$/<6,6�2)�$�365

/HYHO����DFFLGHQWV��HYHQWV�WR�EH�FRQVLGHUHG�IRU�WUDQVLHQWV

��� 3:5�VSHFLILF
-� 3ULPDU\�VLGH��GXH�WR

�� ZLWKGUDZDO�RI�PRVW�HIIHFWLYH�FRQWURO�HOHPHQW�RU�PRVW�HIIHFWLYH�JURXS�GXULQJ�VWDUW�XS�
-� VHFRQGDU\�VLGH��GXH�WR

�� ORVV�RI�PDLQ�KHDW� VLQN�FDXVHG�E\� WKH� IDLOXUH� WR�RSHQ�RI� WKH�PDLQ�VWHDP� WXUELQH�E\SDVV
V\VWHP�DIWHU�WXUELQH�WULS�

�� ORVV�RI�PDLQ�IHHGZDWHU�VXSSO\�
�� ORVV�RI�RII�VLWH�SRZHU�VXSSO\�
�� OHDNV�RI�PDLQ�VWHDP�OLQHV�XS� WR����$ 4 �GHVLJQHG� LQ�D�EUHDN�SUHFOXVLRQ�TXDOLW\��RWKHUZLVH

�$ 4 ��$ 4 ��RSHQ�FURVV�VHFWLRQDO�DUHD�RI�WKH�WXEH��

��� %:5�VSHFLILF
-� 5HDFWLYLW\�DFFLGHQWV

�� OLPLWHG�IDLOXUH�RI�PRVW�HIIHFWLYH�FRQWURO�URG�
�� XQFRQWUROOHG�ZLWKGUDZDO�RI�FRQWURO�URGV�GXULQJ�VWDUW�XS�

-� ORVV�RI�WKH�PDLQ�KHDW�VLQN�FDXVHG�E\�VSXULRXV�FORVXUH�RI�WKH�PDLQ�VWHDP�SHQHWUDWLRQ�YDOYHV�
�� ORVV�RI�PDLQ�KHDW� VLQN�FDXVHG�E\� WKH� IDLOXUH� WR�RSHQ�RI� WKH�PDLQ�VWHDP� WXUELQH�E\SDVV

V\VWHP�DIWHU�WXUELQH�WULS�
�� ORVV�RI�PDLQ�IHHGZDWHU�VXSSO\�
�� ORVV�RI�RII�VLWH�SRZHU�VXSSO\�

/HYHO����DFFLGHQWV��HYHQWV�WR�EH�FRQVLGHUHG�IRU�ORVVHV�RI�FRRODQW��/2&$�

��� 3:5�VSHFLILF

/HDN�FURVV�VHFWLRQV�WR�EH�DVVXPHG�IRU�WKH�UHDFWRU�FRRODQW�ERXQGDU\�IRU�SODQW�VSHFLILF�SRVLWLRQV�
-� OHDN�FURVV�VHFWLRQ�������FPð

�� RYHUSUHVVXUH�SURWHFWLRQ�V\VWHPV�VWXFN�RSHQ
�� EUHDN�RI�FRQQHFWLQJ�OLQHV�
�� OHDNV�DW�SLSH�EUDQFKHV��SHQHWUDWLRQV�DQG�VHDOV�
�� OHDNV�WKURXJK�FUDFNV�
�� GRXEOH�HQGHG�EUHDN�RI�D�VWHDP�JHQHUDWRU�WXEH�LQ�D�VWHDP�JHQHUDWRU�

-� OHDN�FURVV�VHFWLRQ



����

�� DERXW� ���$� �$�� RSHQ� FURVV�VHFWLRQDO� DUHD� RI� D� PDLQ� FRRODQW� OLQH� GHVLJQHG� LQ� D� EUHDN
SUHFOXVLRQ�TXDOLW\�

�� RWKHUZLVH�XS�WR��$�

��� %:5�VSHFLILF

/HDN�FURVV�VHFWLRQV�WR�EH�DVVXPHG�IRU�WKH�FRRODQW�ERXQGDU\�IRU�SODQW�VSHFLILF�SRVLWLRQV�
-� OHDN�FURVV�VHFWLRQ

�� DERXW� ���$ 5 � �$ 5 �� RSHQ� FURVV�VHFWLRQDO� DUHD� RI� WXEHV�� ZKHQ� GHVLJQHG� LQ� D� EUHDN
SUHFOXVLRQ�TXDOLW\��RWKHUZLVH�XS�WR��$ 5 ��

-� OHDN�FURVV�VHFWLRQ�VPDOOHU�WKDQ����FPð
�� OHDNV� WKURXJK�FUDFNV� LQ� WKH�DUHD�EHWZHHQ� WKH�FRQWURO� URG�GULYHV�RI� WKH� UHDFWRU�SUHVVXUH

YHVVHO��539��ERWWRP�

/HYHO����DFFLGHQWV��UDGLRORJLFDOO\�UHSUHVHQWDWLYH�HYHQWV

��� 3:5�VSHFLILF

-� /RVVHV�RI�FRRODQW�ZLWK
�� OHDN�FURVV�VHFWLRQ�$ 5 6 ��$ 5 6 ��RSHQ�FURVV�VHFWLRQDO�DUHD�RI�D�PHDVXULQJ�OLQH�LQ�WKH�DQQXOXV�

FDXVHG�E\�EUHDN�RI�D�PHDVXULQJ�OLQH�LQ�WKH�DQQXOXV�QRW�LVRODWHG�IRU����PLQXWHV�
�� OHDN�FURVV�VHFWLRQ��$ 4 7 �$ 4 7 ��RSHQ�FURVV�VHFWLRQDO�DUHD�RI�D� VWHDP�JHQHUDWRU� WXEH��DQG

OHDN�LQ�WKH�PDLQ�VWHDP�OLQH�EHKLQG�WKH�LVRODWLQJ�YDOYH�FRQVLGHULQJ�WKH�FORVLQJ�WLPHV�RI�WKH
LVRODWLQJ�YDOYH�

�� OHDN�FURVV�VHFWLRQ����$�GHVLJQHG�LQ�D�EUHDN�SUHFOXVLRQ�TXDOLW\��RWKHUZLVH�XS�WR��$�
-� IXHO�HOHPHQW�KDQGOLQJ�DFFLGHQWV

�� GDPDJH�RI�DOO��SHULPHWHU�IXHO�URGV�RI�D�IXHO�HOHPHQW�
-� IDLOXUH�RI�DX[LOLDU\�V\VWHPV

�� EUHDN�RI�D�OLQH�LQ�WKH�RII�JDV�SXULILFDWLRQ�V\VWHP�
�� IDLOXUH�RI�WKH�ZDVWH�ZDWHU�HYDSRUDWRU�XQLW�LQ�WKH�FRRODQW�WUHDWPHQW�

��� %:5�VSHFLILF
-� /RVVHV�RI�FRRODQW�ZLWK

�� OHDN�FURVV�VHFWLRQ��$8 6 �$8 6 ��RSHQ�FURVV�VHFWLRQDO�DUHD�RI�D�PHDVXULQJ�OLQH�LQ�WKH�UHDFWRU
EXLOGLQJ�� FDXVHG�E\�EUHDN�RI�D�PHDVXULQJ� ODQFH� LQ� WKH� UHDFWRU�EXLOGLQJ�FDUU\LQJ� UHDFWRU
ZDWHU�QRW�LVRODWHG�IRU�D�SHULRG�RI����PLQXWHV�

�� OHDN�FURVV�VHFWLRQ����$ 9 6 �$ 9 6 ��RSHQ�FURVV�VHFWLRQDO�DUHD�RI�D�UHVLGXDO�KHDW�UHPRYDO� OLQH
LQ�WKH�UHDFWRU�EXLOGLQJ��GHVLJQHG�LQ�D�EUHDN�SUHFOXVLRQ�TXDOLW\�

�� RWKHUZLVH�XS�WR��$ 9 6 �E\�EUHDN�RI�D�UHVLGXDO�KHDW�UHPRYDO�OLQH�LQ�WKH�UHDFWRU�EXLOGLQJ�GXULQJ
WKH�VKXWGRZQ�SKDVH�WDNLQJ�LQWR�DFFRXQW�FORVXUH�WLPHV�RI�WKH�LVRODWLQJ�YDOYH�

�� OHDN�FURVV�VHFWLRQ����$ 5 �GHVLJQHG�LQ�D�EUHDN�SUHFOXVLRQ�TXDOLW\��RWKHUZLVH�XS�WR��$ 5 �
-� OHDN�FURVV�VHFWLRQ�VPDOOHU�WKDQ����FPð

�� OHDNV� WKURXJK�FUDFNV� LQ� WKH�DUHD�EHWZHHQ� WKH�FRQWURO� URG�GULYHV�RI� WKH� UHDFWRU�SUHVVXUH
YHVVHO�ERWWRP�

-� IXHO�HOHPHQW�KDQGOLQJ�DFFLGHQWV



����

�� OLNH�3:5�
-� IDLOXUH�RI�DX[LOLDU\�V\VWHPV

�� OLNH�3:5�

/HYHO����DFFLGHQWV��3:5�DQG�%:5�VSHFLILF�VSUHDGLQJ�LPSDFWV�WR�EH�FRQVLGHUHG�DV�SRVVL�
EOH�LQLWLDWLQJ�HYHQWV�IRU�WUDQVLHQWV�DQG�6%/2&$
3ODQW�LQWHUQDO�LPSDFWV
-� )ORRGLQJ�WKURXJK�OHDNV�LQ�SLSHV�RXWVLGH�WKH�FRRODQW�FLUFXLW�RI�XS�WR����$ 5 �XSRQ�GHVLJQHG�LQ�D

EUHDN�SUHFOXVLRQ�TXDOLW\��RWKHUZLVH�XS�WR��$ 5 �
-� RWKHU�SODQW�LQWHUQDO�IORRGLQJ��H�J��WKURXJK�OHDNV�LQ�VHUYLFH�ZDWHU�OLQHV��
-� SODQW�LQWHUQDO�ILUHV�
-� IUDJPHQWV� ZLWK� KLJK� NLQHWLF� HQHUJ\� DV� D� FRQVHTXHQFH� RI� FRPSRQHQW� IDLOXUH� �H�J�� WXUELQH

PLVVLOHV�GXH�WR�WXUELQH�EODGH�IDLOXUH��

3ODQW�H[WHUQDO�LPSDFWV
-� 6LWH�VSHFLILF��H[WHUQDO�LPSDFWV�FDXVHG�E\�QDWXUH��HDUWKTXDNHV��OLJKWQLQJ��IORRGLQJ�DQG�ZHDWKHU

FRQGLWLRQV�OLNH�ZLQG��LFH��VQRZ��



����

$SSHQGL[��E

5()(5(1&(�/,67�2)�63(&,$/�9(5<�5$5(�(9(176
$1'�%'%�3/$17�&21',7,216�72�%(�&216,'(5('�,1

7+(�6$)(7<�67$786�$1$/<6,6�2)�$�36(

/HYHO����3:5��DQG�%:5�VSHFLILF�VSHFLDO��YHU\�UDUH�HYHQWV
-� $7:6�
-� VLWH�VSHFLILF�H[WHUQDO�FLYLO�LPSDFWV��FHUWDLQ�HPHUJHQFLHV��

/HYHO����EH\RQG�GHVLJQ�EDVLV�SODQW�FRQGLWLRQV

��� 3:5�VSHFLILF

-� 3ODQW�FRQGLWLRQV�RZLQJ�WR�QRQ�DYDLODELOLW\�RI�HQJLQHHUHG�VDIHW\�IHDWXUHV�FKDOOHQJHG
�� 7RWDO� ORVV� RI� IHHGZDWHU� ZLWK� WKH� WHQGHQF\� WRZDUGV� D� FRPSOHWH� HYDSRUDWLRQ� RI� WKH

VHFRQGDU\�VLGHV�
�� ORVV�RI�FRRODQW�ZLWK�D�VPDOO�OHDN�FURVV�VHFWLRQ�ZLWK�WKH�WHQGHQF\�WR�DQ�LQFUHDVH�RI�FRRODQW

SUHVVXUH�EH\RQG�WKH�GHOLYHU\�SUHVVXUH�RI�WKH�KLJK�SUHVVXUH��+3��LQMHFWLRQ�SXPSV�
�� GRXEOH�HQGHG�EUHDN�RI�D�6*�WXEH�LQ�D�VWHDP�JHQHUDWRU�DQG�LQFUHDVH�RI�PDLQ�VWHDP�SUHV�

VXUH�ZLWK�WKH�WHQGHQF\�WRZDUGV�DFWXDWLQJ�WKH�PDLQ�VWHDP�VDIHW\�YDOYH�
�� ORVV�RI�WKH�HQWLUH�WKUHH�SKDVH�FXUUHQW�VXSSO\��LI�QRW�EDWWHU\�VXSSOLHG�IRU�D�SHULRG�RI�XS�WR��

KRXUV��VWDWLRQ�EODFN�RXW��
�� JOREDO��ORQJ�WHUP�LQFUHDVH�RI�SUHVVXUH�LQVLGH�WKH�FRQWDLQPHQW�YHVVHO�ZLWK�WKH�WHQGHQF\�WR�

ZDUGV�DQ�LQFUHDVH�EH\RQG�GHVLJQ�SUHVVXUH�

��� %:5�VSHFLILF
-� 3ODQW�FRQGLWLRQV�RZLQJ�WR�QRQ�DYDLODELOLW\�RI�HQJLQHHUHG�VDIHW\�IHDWXUHV�FKDOOHQJHG

�� ORVV�RI�FRRODQW�ZLWK�VXEVHTXHQW�RYHUIHHGLQJ�RI�RQH�PDLQ�VWHDP�OLQH�DQG�WKH�SRVVLELOLW\�RI
ZDWHU�KDPPHU�RXWVLGH�WKH�SHQHWUDWLRQ�LVRODWLRQ�YDOYH�

�� WUDQVLHQWV�ZLWK� WKH� WHQGHQF\�RI�D�GHFUHDVLQJ�RI� WKH�539� OHYHO� WR� WKH� ORZHU� HGJH�RI� WKH
FRUH�

�� IDLOXUH�RI�WKH�HQWLUH�WKUHH�SKDVH�FXUUHQW�VXSSO\��LI�QRW�EDWWHU\�VXSSOLHG�IRU�D�SHULRG�RI�XS�WR
��KRXUV��VWDWLRQ�EODFN�RXW��

�� JOREDO�� ORQJ�WHUP� LQFUHDVH� RI� SUHVVXUH� LQ� WKH� FRQWDLQPHQW� YHVVHO� ZLWK� WKH� WHQGHQF\
WRZDUGV�DQ�LQFUHDVH�EH\RQG�GHVLJQ�SUHVVXUH�


