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�&217(17�2)�7+(�35(6(17$7,21

l :+2�,6�*56
l 29(59,(:�2)�7+(�133�23(5$7,21�,1�*(50$1<
l /,&(16,1*�352&('85(6�,1�*(50$1<�5(/(9$17�)25�$&&,'(17$1$/<6,6
l *(50$1�58/(6�$1'�*8,'(/,1(6�5(/(9$17�)25�$&&,'(17$1$/<6,6

± &RQWHQW�RI�(&&�+DQGERRN
± &RQWHQW�RI�3ODQW�'\QDPLFV�+DQGERRN
± &RQWHQW�RI�&RUH�'HVLJQ�+DQGERRN

l 6&23(�$1'�1$785(�2)�$$�,1�7+(�/,&(16,1*�352&(66(6
l 35(6(17�$&7,9,7,(6�$1'�75(1'6

± 3HULRGLF�6DIHW\�5HYLHZV��365�
± .7$������
± *56�0HWKRGRORJ\�&RQVLGHULQJ�2SHUDWLRQDO�([SHULHQFH



&RPSDUDWLYH�$QDO\VLV�RI�$VVXPSWLRQV��0RGHOV�DQG�5HVXOWV�RI�$FFLGHQW�$QDO\VHV�LQFOXGHG�LQ�6$5V
�����-XO\�������6RILD��%XOJDULD

������29(59,(:�2)�7+(�133�23(5$7,21�,1�*(50$1<�$1'�$&7,9,7,(6
,1�7+,6�),(/'

l ���FRPPHUFLDO�XQLWV��LQVWDOOHG�SRZHU�������*:���LQ�RSHUDWLRQ
l ��%:5�DQG����3:5�
l 3:5V���IRXU�JHQHUDWLRQV��WKH�IRXUWK�JHQHUDWLRQ�±�.2192,
l 7ZR�W\SHV�RI�%:5V����WKH����VHULHV�DQG�WKH����VHULHV�
l 0RVW�RI�WKH�QXFOHDU�OLFHQVLQJ�SURFHVVHV�IRU�*HUPDQ�133V�DUH�FRQGXFWHG�LQ�WKH�GHFDGH�EHWZHHQ

�����DQG�����
l 7KH�ODWHVW�133��*.1����1HFNDUZHVWKHLP��XQLW������ZHQW�LQWR�FRPPHUFLDO�RSHUDWLRQ�LQ�$SULO

�����
l ,Q������WKH�DYHUDJH�SODQW�DYDLODELOLW\�RI�WKH����RSHUDWLQJ�XQLWV�ZDV������KRXUV��RYHU������
l 3URGXFWLRQ�LQ������DERXW�����7:K��JURVV��
l -XQH������DJUHHPHQW�EHWZHHQ�WKH�*HUPDQ�JRYHUQPHQW�DQG�WKH�XWLOLWLHV�DERXW�WKH�IXUWKHU

XWLOL]DWLRQ�RI�QXFOHDU�SRZHU
± $�UHVLGXDO�HQHUJ\�SURGXFWLRQ��UHODWHG�WR�WKH�EHJLQQLQJ�RI�WKH�\HDU������ZDV�IL[HG�IRU�HDFK

XQLW
± $�UHVLGXDO�HQHUJ\�SURGXFWLRQ�RI������7:K�ZDV�FDOFXODWHG�IRU�DOO�XQLWV
± +\SRWKHWLFDO�UHVLGXDO�WLPH�RI������\HDUV�OHIW
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l 7KHUH�LV�QR�OLFHQVLQJ�RI�D�FRPPHUFLDO�XQLW�XQGHUZD\�LQ�*HUPDQ\
l 3URFHGXUH�IRU�WKH�QHZ�UHVHDUFK�UHDFWRU�0XQLFK����)50����LV�LQ�SURJUHVV
l /LFHQVLQJ�UHODWHG�DFWLYLWLHV�H[LVW�FRQWLQXRXVO\�ZLWK�UHJDUG�WR�

± UHIXHOLQJ
± EDFN�ILWWLQJ�PHDVXUHV�DQG�SODQW�PRGLILFDWLRQV�IRU�RSHUDWLQJ�133V�

� LQFUHDVH�RI�SRZHU
� LQFUHDVH�RI�WKH�LQLWLDO�HQULFKPHQW�RI�IXHO
� XVH�RI�GLIIHUHQW�FODGGLQJ�PDWHULDO�

l $�QHZ�VDIHW\�DSSURDFK�IRU�IXWXUH�3:5V�DQG�FRUUHVSRQGLQJ�WHFKQLFDO�JXLGHOLQHV�ZHUH�GHYHORSHG
WRJHWKHU�ZLWK�)UHQFK�SDUWQHUV�LQ�WKH�\HDUV������WR�����
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'DWH�RI�$SSOLFDWLRQ� 'DWH�RI�&RPPHUFLDO�2SHUDWLRQ

�'DWH�RI�$SSOLFDWLRQ�DQG�&RPPHUFLDO�2SHUDWLRQ�RI�*HUPDQ�133V



&RPSDUDWLYH�$QDO\VLV�RI�$VVXPSWLRQV��0RGHOV�DQG�5HVXOWV�RI�$FFLGHQW�$QDO\VHV�LQFOXGHG�LQ�6$5V
�����-XO\�������6RILD��%XOJDULD

���/,&(16,1*�352&('85(6�,1�*(50$1<�5(/(9$17�)25�$&&,'(17�$1$/<6,6
3DUWLFLSDQWV�LQ�WKH�*HUPDQ�OLFHQVLQJ�SURFHGXUH�
l $SSOLFDQW���WKLV�LV�XVXDOO\�WKH�XWLOLW\�LQWHQGLQJ�WR�RSHUDWH�WKH�QXFOHDU�SRZHU�SODQW��133��,W�SUHVHQWV�WKH6DIHW\�$QDO\VLV�5HSRUW��6$5��WR
l /LFHQVLQJ�DXWKRULW\��ZKLFK�LV�WKH�6WDWH�0LQLVWHU�LQ�FKDUJH�RI�QXFOHDU�VDIHW\�LQ�WKDW�VWDWH�RQ�ZKLFK¶V

WHUULWRU\�WKH�133�LV�IRUHVHHQ��7KH�)HGHUDO�0LQLVWHU�LV�LQ�GXW\�RI�VXUYHLOODQFH�RI�WKH�OLFHQVLQJSURFHGXUH�DQG�KH�FDQ�JLYH�GLUHFWLYHV�WR�WKH�VWDWH�OLFHQVLQJ�DXWKRULW\�LI�KH�WKLQNV�WKDW�WKH�)HGHUDOUXOHV�DQG�JXLGHOLQHV�DUH�QRW�IXOILOOHG�FRPSOHWHO\�
7KH�OLFHQVLQJ�DXWKRULW\�UHTXHVWV�WKHLU
l 6DIHW\�DVVHVVRUV��ZKLFK�DUH�FRPPRQO\�WKH�WHFKQLFDO�LQVSHFWLRQ�DJHQFLHV�7h9�DQG�RWKHU�LQGHSHQGHQWVDIHW\�RUJDQL]DWLRQV�OLNH�*56��WR�FKHFN�WKH�VXEPLWWHG�DQDO\VHV�ZLWK�UHJDUG�WR�DJUHHPHQW�ZLWK�WKH�VDIHW\UXOHV�DQG�JXLGHOLQHV�LQ�IRUFH��7KH�)HGHUDO�0LQLVWHU�KDV�KLV�RZQ�DGYLVRU\�ERG\�
l 5HDFWRU�6DIHW\�&RPPLVVLRQ��56.�
7KH�DFFLGHQW�DQDO\VHV�DUH�GRFXPHQWHG�DV�D�SDUW�RI�WKH�6$5�RU�FRPSLOHG�LQ�VHSDUDWH�KDQGERRNV��([DPSOHV�

± (&&�KDQGERRN�IRU�WKH�DQDO\VHV�RI�WKH�ORVV�RI�FRRODQW�DFFLGHQWV��/2&$�
± WUDQVLHQW¶V�KDQGERRN�IRU�WKH�DFFLGHQWV�ZLWKRXW�ORVV�RI�FRRODQW�
�IRU�PRUH�LQIRUPDWLRQ�VHH�WKH�$SSHQGL[�����

0RVW�RI�WKH�DVVHVVRU¶V�RZQ�FDOFXODWLRQV�ZHUH�SHUIRUPHG�ZLWK�RWKHU�DFFLGHQW�FRGHV�WKDQ�WKRVH�XVHG�E\
WKH�DSSOLFDQW��7KLV�KDV�VHYHUDO�DGYDQWDJHV��KRZHYHU��WKHUH�LV�QR�VSHFLILF�UXOH�LQ�WKH�*HUPDQ�UXOHV�DQG
JXLGHOLQHV�ZKLFK�SUHVFULEH�WKLV�



&RPSDUDWLYH�$QDO\VLV�RI�$VVXPSWLRQV��0RGHOV�DQG�5HVXOWV�RI�$FFLGHQW�$QDO\VHV�LQFOXGHG�LQ�6$5V
�����-XO\�������6RILD��%XOJDULD

���*(50$1�58/(6�$1'�*8,'(/,1(6�5(/(9$17�)25�$&&,'(17�$1$/<6,6
l 7KH�PDMRU�UXOHV�DQG�UHJXODWLRQV�ZLWK�UHOHYDQFH�WR�WKH�DFFLGHQW�DQDO\VLV�DUH�GLYLGHG�LQWR�WZR

JURXSV��)RU�WKH�ILUVW�JURXS�WKH�UXOHV�DUH�OHJDOO\�ELQGLQJ�IRU�HDFK�OLFHQVLQJ�FDVH�E\�ODZ��7KH
VHFRQG�JURXS�RI�WKH�UXOHV�GHSHQGV�RQ�D�FDVH�E\�FDVH�GHFLVLRQ�PDGH�E\�WKH�OLFHQVLQJ�DXWKRULW\�LQ
D�SDUWLFXODU�OLFHQVLQJ�SURFHVV��8VXDOO\�WKH�IXOILOPHQW�RI�WKH�56.�JXLGHOLQHV�DQG�WKH�UHOHYDQW
.7$�VWDQGDUGV�ZDV�UHTXHVWHG�E\�WKH�DXWKRULW\�

l 7KH�OHJDOO\�ELQGLQJ�UXOHV�ZKLFK�FRQWDLQ�WHFKQLFDO�GHWDLOV�DUH�WKH�6DIHW\�&ULWHULD�DQG�WKH
,QFLGHQW�*XLGHOLQHV�

l ,PSRUWDQW�DVVXPSWLRQV�IRU�WKH�DFFLGHQW�DQDO\VHV�FDQ��GLUHFWO\�EH�GHULYHG�IURP�WKHVH�UXOHV�
l 7KH�56.�JXLGHOLQHV�ZHUH�IRUPXODWHG�LQ�RUGHU�WR�HDVH�WKH�SURFHVV�RI�DVVHVVPHQW�ZLWKLQ�WKH

56.��7KH\�DUH�D�VXEPLVVLRQ�RI�UHIHUHQFHV�WR�VDIHW\�UHODWHG�UHTXLUHPHQWV�ZKLFK�WKH�56.
FRQVLGHUHG�QHFHVVDU\�DV�D�EDVLV�IRU�D�SRVLWLYH�VWDWHPHQW�RQ�WKH�OLFHQVLQJ�UHTXHVW��&RQVHTXHQWO\
LWV�IXOILOPHQW�DFFHOHUDWHV�WKH�SURFHVV�RI�OLFHQVLQJ��:LWK�UHJDUG�WR�GHWDLOHG�UHTXLUHPHQWV�WKH
56.�JXLGHOLQHV�DOORZ�D�FHUWDLQ�GHJUHH�RI�IOH[LELOLW\�LQ�RUGHU�WR�SURYLGH�WKH�QHFHVVDU\
ODWLWXGH�LQ�WKH�VWHDG\�GHYHORSPHQW�RI�VDIHW\�WHFKQRORJ\��,I�SDUWLFXODU�UHTXLUHPHQWV�RI�WKH
56.�*XLGHOLQHV�DUH�QRW�IXOILOOHG��WKH�DSSOLFDQW�PD\�GHPRQVWUDWH�WKDW�RWKHU�PHDVXUHV�WKDQ�WKRVH
H[SOLFLWO\�UHTXHVWHG�LQ�D�FHUWDLQ�JXLGHOLQH�ZLOO�DVVXUH�VDIHW\�LQ�DW�OHDVW�DQ�HTXLYDOHQW�ZD\�
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$720,&�(1(5*<�
$&7��

UHTXLUHV�SUHFDXWLRQV�
WR�SUHYHQW�GDPDJH�
IURP�FRQVWUXFWLRQ�
DQG�RSHUDWLRQ�RI�
IDFLOLWLHV�DFFRUGLQJ�
WR�WKH�VWDWH�RI�WKH�
DUW��

5$',2/2*,&$/�
3527(&7,21�25',1$1&(��
GHILQHV�GRVH�OLPLWV�IRU�
UDGLDWLRQ�H[SRVXUH��
UHTXLUHV�WKH�$/$5$�
SULQFLSOH�IRU�UDGLDWLRQ�
H[SRVXUH��UHTXLUHV�
SURYLVLRQV�DJDLQVW�
LQFLGHQWV�DFFRUGLQJ�WR�WKH�
VWDWH�RI�WKH�VWDUW��ZKLFK�
PD\�EH�FRQVLGHUHG�DV�
KDYLQJ�EHHQ�PDGH�LI�WKH�
GHVLJQ�LV�EDVHG�RQ�³6DIHW\�
&ULWHULD´�DQG�³,QFLGHQW�
*XLGHOLQHV

6$)(7<�&5,7(5,$�
�
GHYHORSHG�IRU�/:5¶V�
GHILQH�EDVLF�
SULQFLSOHV�IRU�VDIHW\�
SUHFDXWLRQV��UHTXLUH�
DQ�(&&�V\VWHP�IRU�
/2&$V��VSHFLI\�WKH�
FRQGLWLRQV�GXULQJ�
ZKLFK�WKH�(&&�
V\VWHP�PXVW�IXOILO�LWV�
VDIHW\�IXQFWLRQ��
UHTXLUH�WKH�IXOILOPHQW�
RI�IXHO�HOHPHQW�
OLPLWV��

,1&,'(17�*8,'(/,1(6�
�
GHDO�H[FOXVLYHO\�ZLWK�3:5�
GHVLJQ�EDVH�DFFLGHQWV�
DFFRUGLQJ�WR�VHF������SDUD��
���VHQWHQFH���RI�WKH�
5DGLRORJLFDO�3URWHFWLRQ�
2UGLQDQFH��SURYLGH�D�
FODVVLILFDWLRQ�RI�LQFLGHQWV��
FRQWDLQ���JURXSV�RI�/2&$��
UHTXLUH�WKH�DQDO\VLV�RI�
WKHVH�/2&$V�IRU�WKH�GHVLJQ�
RI�VDIHJXDUGV�DQG�FRXQWHU�
PHDVXUHV��

56.�*8,'(/,1(6�
�6SHFLI\�IXHO�HOHPHQW�
OLPLWV��
VSHFLI\�SRVWXODWHG�
OHDNV�DQG�EUHDNV��
VSHFLI\�DQDO\VHV�
DVVXPSWLRQV�

27+(5�6$)(7<�
67$1'$5'6�

�H�J��.7$�VWDQGDUG������
�GHFD\�KHDW�UHPRYDO�
V\VWHPV�RI�/:5¶V���.7$�
1XFOHDU�6DIHW\�6WDQGDUGV�
&RPPLVVLRQ��

7(&+1,&$/�
67$1'$5'6�

�H�J��',1�VWDQGDUG�
�������GHFD\�KHDW��

27+(5�
5(&200$1'$7,216�

�
�� SURYLVLRQV�RI�

HQJLQHHU�VRFLHWLHV�
�� 7h9�SURYLVLRQV�
�� LQWHUQDWLRQDO�

VWDQGDUGV��H�J��
,$($��
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�����-XO\�������6RILD��%XOJDULD

'HYLDWLRQV�LQ�'HWDLOV
3RVVLEOH

/HJDOO\�%LQGLQJ

2WKHU�6WDQGDUGV�DQG�5HFRPPHQGDWLRQV
�7HFKQLFDO�6WDQGDUGV��H�J��',1�DQG�5HFRPPHQGDWLRQV�RI�7h9

�56.�*XLGHOLQHV
�.7$�6WDQGDUGV

�,QFLGHQW�*XLGHOLQHV��%08�
6DIHW\�*XLGHOLQHV�DQG�6WDQGDUGV

6DIHW\�&ULWHULD
1XFOHDU�3RZHU�3ODQW�6DIHW\�&ULWHULD�RI�WKH�%0,��)0�,QWHULRU�

2UGLQDQFHV
H�J��5DGLRORJLFDO�3URWHFWLRQ�2UGLQDQFH

$WRPLF�(QHUJ\�$FW



&RPSDUDWLYH�$QDO\VLV�RI�$VVXPSWLRQV��0RGHOV�DQG�5HVXOWV�RI�$FFLGHQW�$QDO\VHV�LQFOXGHG�LQ�6$5V
�����-XO\�������6RILD��%XOJDULD

�����$FFRUGLQJ�WR�VDIHW\�UXOHV�DQG�JXLGHV�LQ�*HUPDQ\�PDQ\�DVVXPSWLRQV�LQ�WKH
VDIHW\�DQDO\VLV�DUH�SUHVFULEHG�DQG�WKH\�KDYH�EHHQ�DSSOLHG�LQ�WKH�YDULRXV
OLFHQVLQJ�SURFHVVHV��7KH�PRVW�LPSRUWDQW�RQHV�DUH�GHULYHG�IURP�WKH
IROORZLQJ�UHJXODWRU\�GRFXPHQWV�

l &ULWHULRQ�����RI�WKH�6DIHW\�&ULWHULD�IRU�133��%DQ]��1U������RI������������S���
UHTXLUHV�D�UHOLDEOH�DQG�UHGXQGDQW�V\VWHP�IRU�HPHUJHQF\�FRROLQJ�RI�WKH
UHDFWRU�FRUH�DIWHU�ORVV�RI�FRRODQW��,W�PXVW�EH�LQ�VXFK�D�FRQGLWLRQ��WKDW�LW
FDQ�IXOILO�LWV�VDIHW\�UHODWHG�IXQFWLRQ�IRU�DOO�EUHDN�VL]HV��RSHUDWLQJ�FRQGLWLRQV
DQG�WUDQVLHQWV�WR�EH�FRQVLGHUHG�LQ�WKH�UHDFWRU�FRRODQW�V\VWHP�HYHQ�GXULQJ
PDLQWHQDQFH�SURFHGXUHV�DQG�D�VLPXOWDQHRXV�RFFXUUHQFH�RI�D�VLQJOH�IDLOXUH�LQ
WKH�V\VWHP��7KH�VLQJOH�IDLOXUH�LV�GHILQHG�DV�D�IDLOXUH�FDXVHG�E\�D�VLQJOH�HYHQW
DQG�LQFOXGHV�FRQVHTXHQWLDO�IDLOXUHV�FDXVHG�E\�WKLV�IDLOXUH��7KH�VLQJOH
IDLOXUH�DVVXPSWLRQ�LV�WR�EH�FRQVLGHUHG�LQGHSHQGHQWO\�IURP�WKH�FDXVH�RI�WKH
LQLWLDWLQJ�HYHQW�
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�����-XO\�������6RILD��%XOJDULD

l 7KH�LQWHUSUHWDWLRQV�RI�WKH�6DIHW\�&ULWHULD��%HN�G�%0,�Y������������56,��
����������SURYLGH�JXLGDQFH�WR�WKH�DSSOLFDWLRQ�RI�WKH�VLQJOH�IDLOXUH�FRQFHSW�LQ
PRUH�GHWDLO��7KH�VLQJOH�IDLOXUH�LV�D�SDUW�RI�WKH�GHWHUPLQLVWLF�GHVLJQ�FRQFHSW��,W
LV�WR�EH�FRQVLGHUHG�ZLWK�UHVSHFW�WR�WKH�GHFD\�KHDW�UHPRYDO�RI�QRUPDO�DQG
DEQRUPDO�RSHUDWLRQ�DQG�GHVLJQ�EDVLV�FDVHV�IRU�WKH�UHDFWRU�SURWHFWLRQ
V\VWHP��WKH�HPHUJHQF\�SRZHU�VXSSO\�V\VWHPV�DQG�WKH�FRQWDLQPHQW�KHDW
UHPRYDO�V\VWHP��,I�VHYHUDO�RI�WKHVH�V\VWHPV�DQG�FRPSRQHQWV�DUH�QHHGHG
VLPXOWDQHRXVO\�RU�VHTXHQWLDOO\��WR�FRSH�ZLWK�D�SRVWXODWHG�HYHQW��WKH�VLQJOH
IDLOXUH�LV�DSSOLHG�WR�WKH�VXP�RI�WKHVH�V\VWHPV��QRW�WR�HDFK�V\VWHP��*HQHUDOO\
WKH�VLQJOH�IDLOXUH�KDV�WR�EH�DVVXPHG�IRU�DFWLYH�DV�ZHOO�DV�IRU�SDVVLYH
FRPSRQHQWV��([FHSWLRQV�IURP�WKH�DVVXPSWLRQ�RI�D�SDVVLYH�VLQJOH�IDLOXUH�DUH
SRVVLEOH�LI�LW�LV�GHPRQVWUDWHG�WKDW�WKH�FRUUHVSRQGLQJ�SDVVLYH�FRPSRQHQW�LV�RI
H[WUHPHO\�KLJK�TXDOLW\��HQVXULQJ�WKDW�LWV�IDLOXUH�LV�KLJKO\�LPSUREDEOH��,Q�WKLV
FDVH�WKH�SDVVLYH�IDLOXUH�QHHGV�WR�EH�DVVXPHG�RQO\�DIWHU�����KRXUV�
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l .7$�UXOH�������5HDFWRU�3URWHFWLRQ�6\VWHP�DQG�6XUYHLOODQFH�(TXLSPHQW�
UHYLVLRQ�-XQH�������FKDSWHU�������DQG�6DIHW\�&ULWHULRQ�����RI�WKH�6DIHW\
&ULWHULD�UHTXLUH�WKDW�WKH�IRUPDWLRQ�RI�DFWXDWLRQ�VLJQDOV�IRU�WKH�GHWHFWLRQ�DQG
FRQWURO�RI�DQ�DFFLGHQW�E\�WKH�UHDFWRU�SURWHFWLRQ�V\VWHP��536��PXVW�EH
DFFRPSOLVKHG�E\�PHDQV�RI�GLIIHUHQW�SURFHVV�YDULDEOHV��,Q�RUGHU�WR�SURYH
WKDW�WKH�536�FDQ�FRSH�ZLWK�WKH�LQLWLDWLQJ�HYHQW�VXFFHVVIXOO\�E\�PHDQV�RI�LWV
VHFRQG�DFWXDWLRQ��WKH�IDLOXUH�RI�WKH�ILUVW�DFWXDWLRQ�VLJQDO�RI�WKH�536�KDV�WR
EH�DVVXPHG�LQ�WKH�DFFLGHQW�DQDO\VLV��.7$�UXOH����������������GHWHUPLQHV�WKDW
D�VLQJOH�IDLOXUH�LQ�DQ\�RWKHU�DFWLYH�V\VWHP�VKDOO�DOVR�EH�DVVXPHG�



&RPSDUDWLYH�$QDO\VLV�RI�$VVXPSWLRQV��0RGHOV�DQG�5HVXOWV�RI�$FFLGHQW�$QDO\VHV�LQFOXGHG�LQ�6$5V
�����-XO\�������6RILD��%XOJDULD

l *XLGHOLQH�����������RI�56.�*XLGHOLQH�IRU�3:5���UG�HGLWLRQ�RI������������ZLWK
PRGLILFDWLRQV�DQG�FRUUHFWLRQV��%DQ]����D����������������������������������D������
�����������UHTXLUHV�WKDW�WKH�UHDFWRU�VFUDP�V\VWHP�EDVHG�RQ�WKH�LQVHUWLRQ�RI�FRQWURO
URGV�VKDOO�IXOILOV�LWV�VDIHW\�IXQFWLRQ�DOVR�LI�WKH�PRVW�HIIHFWLYH�FRQWURO�HOHPHQW�IDLOV�WR
PRYH��&RQVHTXHQWO\�WKH�DVVXPSWLRQ�RI�RQH�URG�QRW�EHLQJ�LQVHUWHG�LQWR�WKH�FRUH�KDV�WR
EH�DVVXPHG�IRU�UHDFWRU�VFUDP��VWXFN�URG�DVVXPSWLRQ���7KLV�LV�UHOHYDQW�IRU�VXE�
FRROLQJ�WUDQVLHQWV�ZLWK�UHDFWLYLW\�DGGLWLRQ�LQ�WKH�FRUH�GXH�WR�WHPSHUDWXUH�GHFUHDVH��H�
J��DIWHU�D�VWHDP�OLQH�UXSWXUH�
)XUWKHUPRUH��WKH�HIIHFW�RI�WKH�FRQWURO�URG�VFUDP�V\VWHP�VKDOO�QRW�EH�FRQVLGHUHG�LQ
WKH�ORQJ�WHUP�EDODQFH�DIWHU�D�/2&$��56.�JXLGHOLQH�������������

l .7$�UXOH�������'HFD\�+HDW�5HPRYDO�6\VWHPV�RI�/:5��HGLWLRQ�1RYHPEHU������
UHTXLUHV�WKDW�DOO�HOHFWULFDO�FRQVXPHUV��ZKLFK�DUH�QHHGHG�WR�SHUIRUP�WKH�IXQFWLRQ�RI
GHFD\�KHDW�UHPRYDO��PXVW�EH�FRQQHFWHG�WR�WKH�HPHUJHQF\�SRZHU�VXSSO\�V\VWHP�
&RQVHTXHQWO\�WKH�56.�*XLGHOLQHV�UHTXLUH�LQ�FKDSWHU���������������WKDW�WKH
HPHUJHQF\�SRZHU�FDVH�KDV�WR�EH�VXSHUSRVHG�LQ�WKH�DQDO\VLV�RI�ORVV�RI�FRRODQW
DFFLGHQWV�ZLWK�VPDOO�OHDNV��,Q�WKH�*HUPDQ�SUDFWLFH�WKLV�VXSHUSRVLWLRQ�LV
FRQVLGHUHG�IRU�ODUJH�EUHDN�/2&$�DQDO\VLV�WRR�



&RPSDUDWLYH�$QDO\VLV�RI�$VVXPSWLRQV��0RGHOV�DQG�5HVXOWV�RI�$FFLGHQW�$QDO\VHV�LQFOXGHG�LQ�6$5V
�����-XO\�������6RILD��%XOJDULD

l $FFRUGLQJ�WR�56.�*XLGHOLQH������������WKH�UHDFWRU�SUHVVXUH�YHVVHO�LQWHUQDOV�PXVW
ZLWKVWDQG�WKH�UHDFWLRQ�DQG�MHW�IRUFHV�UHVXOWLQJ�IURP�WKH�ORDG�RI�/2&$�XS�WR�D�FURVV
VHFWLRQ�RI����$�DW�DQ\�EUHDN�SRVLWLRQ��&RQVHTXHQWO\�WKH�/%/2&$�DQDO\VHV�ZLWK
FURVV�VHFWLRQV�ã���$�RI�WKH�PDLQ�FRRODQW�SLSH�DUH�SHUIRUPHG�ZLWKRXW�FRQVLGHULQJ
UHDFWRU�VFUDP�E\�PHDQV�RI�LQVHUWLRQ�RI�FRQWURO�URGV�EHFDXVH�WKH�V\VWHP�PD\�IDLO
PHFKDQLFDOO\��7KH�DQDO\VHV�VHUYH�WR�SURYH�WKDW�WKH�UHDFWRU�LV�WUDQVIHUUHG�WR�VXE�
FULWLFDO�FRQGLWLRQ�DQG�NHSW�WKHUH�ZLWKRXW�WKH�FRQWURO�URG�VKXWGRZQ�V\VWHP�RQO\�E\
PHDQV�RI�UHDFWLYLW\�IHHGEDFN�DQG�LQMHFWLRQ�RI�ERUDWHG�ZDWHU�

l .7$�UXOH������UHTXLUHV�LQ�FKDSWHU�����IRU�WKH�DFFLGHQW�DQDO\VHV�WR�SRVWXODWH�WKH
QRUPDO�RSHUDWLQJ�SODQW�FRQGLWLRQ�DV�WKH�EDVLF�LQLWLDO�FRQGLWLRQ��(DFK�HYHQW
VHTXHQFH�VKRXOG�EH�DW�ILUVW�DQDO\VHG�DVVXPLQJ�WKH�PRVW�SUREDEOH�LQLWLDO�FRQGLWLRQ�
$GGLWLRQDO�DQDO\VHV�KDYH�WR�EH�SHUIRUPHG�IRU�WKH�PRVW�XQIDYRXUDEOH�LQLWLDO�FRQGLWLRQV�
7KHVH�DUH�GHULYHG�IURP�TXDVL�VWDWLRQDU\�RSHUDWLRQDO�FRQGLWLRQV�SOXV�SRVVLEOH
GHYLDWLRQV�RI�PHDVXULQJ�YDOXHV�RI�SURFHVV�YDULDEOHV�IURP�WKHLU�VHW�SRLQW��VXSHUSRVHG
E\�TXDVL�VWDWLRQDU\�GHYLDWLRQ�RI�SURFHVV�YDULDEOHV�GXH�WR�D�VLQJOH�UDQGRP�IDLOXUH
ZLWKLQ�WKH�PHDVXULQJ�DQG�FRQWURO�V\VWHP�DV�D�ZKROH��ZKLFK�LQIOXHQFH�WKH�RSHUDWLRQDO
SDUDPHWHU��([DPSOH��/2&$�DQDO\VHV�DUH�SHUIRUPHG�W\SLFDOO\�ZLWK�DQ�LQLWLDO
SRZHU�RI������RI�QRPLQDO�SRZHU�������DUH�WKH�OHYHO�RI�WKH�UHDFWRU�OLPLWDWLRQ
V\VWHP�LQWHUYHQWLRQ�DQG�DGGLWLRQDO����DUH�WKH�SRVWXODWHG�PHDVXULQJ�HUURU�
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�����-XO\�������6RILD��%XOJDULD

l .7$�UXOH�������FKDSWHU��������UHTXLUHV�WKDW�WKH�FDOFXODWLRQ�RI�WKH�GHFD\�KHDW
SRZHU�DIWHU�UHDFWRU�VKXWGRZQ�VKDOO�EH�GHWHUPLQHG�DFFRUGLQJ�WR�WKH�FDOFXODWLRQ
VFKHPH�RI�',1��������)RU�LQLWLDWLQJ�HYHQWV�ZKLFK�RFFXU�GXULQJ�SRZHU
RSHUDWLRQ�DQ�HUURU�EDQG�RI�GRXEOH�VWDQGDUG�GHYLDWLRQ���[6LJPD��VKDOO�EH
DVVXPHG��)RU�DOO�RWKHU�FDVHV��WKH�VLQJOH�VWDQGDUG�GHYLDWLRQ�LV�FRQVLGHUHG�DV
VXIILFLHQW��1R�HUURU�EDQG�LV�WR�EH�SRVWXODWHG�IRU�YHU\�LPSUREDEOH�LQLWLDWLQJ
HYHQWV�

l &ULWHULRQ���������RI�WKH�6DIHW\�&ULWHULD�UHTXLUHV�VXIILFLHQWO\�UHOLDEOH�WHFKQLFDO
VDIHW\�V\VWHPV�IRU�WKH�FRQWURO�RI�DFFLGHQWV��,Q�OLFHQVLQJ�DQDO\VHV�LW�LV�WKHUHIRUH
JHQHUDOO\�DVVXPHG�WKDW�DFWLRQV�RI�RSHUDWLRQDO�V\VWHPV�DUH�QRW�FRQVLGHUHG�
XQOHVV�WKH�DFWLRQ�RI�WKH�FRQWURO�V\VWHP�LV�XQIDYRXUDEOH�IRU�WKH�HYHQW�
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0RVW�,PSRUWDQW�)DLOXUH�$VVXPSWLRQV

l 6LQJOH�)DLOXUH�&ULWHULRQ
l �5HSDLU�DQG�0DLQWHQDQFH
l �6WXFN�URG
l �2SHUDWLRQDO�V\VWHP�DFWLRQ
l �2IWHQ��QHJOHFWLQJ�WKH�ILUVW�DFWXDWLRQ�VLJQDO�IRU�VFUDP
l �)RU�/2&$��VXSHUSRVLWLRQ�RI�ORVV�RI�SRZHU
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���6&23(�$1'�1$785(�2)�$$�,1�7+(�/,&(16,1*�352&(66(6
3XUSRVH�RI�$FFLGHQW�$QDO\VLV

l 6DIHW\�$VVHVVPHQW�LQ�/LFHQVLQJ�DQG�6XSHUYLVLRQ
l 3URFHGXUHV�2SWLPLVDWLRQ�RI�6\VWHP�'HVLJQ
l 9DOLGDWLRQ�RI�'HVLJQ�%DVH�3URFHGXUHV
l 9DOLGDWLRQ�RI�$FFLGHQW�0DQDJHPHQW�3URFHGXUHV
l 9DOLGDWLRQ�RI�7UDLQLQJ�DQG�$QDO\VLV�6LPXODWRUV
l 3UREDELOLVWLF�6DIHW\�$VVHVVPHQW�,Q�GHSWK
l ,Q�GHSWK�,QYHVWLJDWLRQV�RI�2FFXUUHG�(YHQWV�LQ�133V
l &RQWULEXWLRQ�WR�3UREOHPV�RI�3UHVVLQJ�,PSRUWDQFH�DW�DQ\�7LPH
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5HVXOWV�RI�WKH5HVXOWV�RI�WKH
$VVHVVPHQW$VVHVVPHQW

$QDO\WLFDO�0HWKRGV�DQG
7RROV([SHULPHQWV

([LVWLQJ�5XOHV�DQG
*XLGHOLQHV

$VVHVVPHQW�RI�WKH�'HVLJQ�
6\VWHPV�$QDO\VLV

'HWHUPLQLVWLF�$FFLGHQW�$QDO\VLV
3UREDELOLVWLF�5LVN�,QYHVWLJDWLRQV

([SHULPHQWV$QDO\VHV�RI�WKH
9HQGRU�8WLOLW\

'HVFULSWLRQ�RI�WKH
GHVLJQ

6DIHW\�'HPRQVWUDWLRQ�DQG�$VVHVVPHQW�LQ�/LFHQVLQJ�DQG�6XSHUYLVLRQ
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5HTXLUHPHQWV�IRU�WKH�)RUPDW�DQG�&RQWHQW�RI�6$5

l 7KH�*HUPDQ�6WDQGDUG�6DIHW\�$QDO\VLV�5HSRUW�KDV�WR�EH�VWUXFWXUHG�DFFRUGLQJ�WR�WKH�OLVW�RI
FRQWHQW�VSHFLILHG�LQ�WKH�7h9�JXLGHOLQH��7h9,6�([DPLQDWLRQ�EDVLV�

l ������������7KLV�JXLGHOLQH�KDV�EHHQ�SXEOLVKHG�E\�%0,�LQ�������,W�UHIHUV�WR����������RI
1XFOHDU�/LFHQVLQJ�3URFHGXUH�2UGLQDQFH��$W9I9��

l 7KH�OLVW�LV�D�JXLGDQFH��QRW�LQWHQGHG�WR�EH�FRPSOHWH�LQ�DOO�GHWDLOV��,Q�SDUWLFXODU��WKH�OLVW�GRHV�QRW
FRQWDLQ�DQ\�GUDZLQJV��JUDSKLFDO�UHSUHVHQWDWLRQV��VFKHPHV�RI�VDIHW\�UHODWHG�IXQFWLRQV��WDEOHV��,W�LV
H[SHFWHG�WKDW�WKH�DSSOLFDQW�ZLOO�WUDQVIHU�WKH�UHTXLUHPHQWV�RI�WKH�$W9I9�LQ�D�PHDQLQJIXO�ZD\�

l 7KHUH�DUH�VL[�PDLQ�FKDSWHUV������6LWH������1XFOHDU�3RZHU�3ODQW�'HVFULSWLRQ������5DGLRDFWLYH
0DWHULDO�DQG�5DGLDWLRQ�3URWHFWLRQ������2SHUDWLRQ�RI�WKH�133������$FFLGHQW�DQDO\VLV�����
'HFRPPLVVLRQLQJ

l ([SODQDWLRQV�DUH�JLYHQ�DERXW�WKH�FRQWHQW�RI�HDFK�VXE�FKDSWHU�
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l &RQVHUYDWLYH� PRGHO� DVVXPSWLRQV�� UHTXLUHG� LQ� WKH� 56.�JXLGHOLQHV� WR� FRPSHQVDWH� IRU
LQVXIILFLHQW� NQRZOHGJH� RQ� FHUWDLQ� SK\VLFDO� SKHQRPHQD� RU� IRU� LQVXIILFLHQWO\� GHYHORSHG
PRGHOV��FDQ�EH�UHSODFHG�E\�PRUH�UHDOLVWLF�DVVXPSWLRQV�LI�UHOLDEOH�SURRI�LV�JLYHQ�RQ�WKH�EDVLV
RI�UHOHYDQW�H[SHULPHQWDO�YHULILFDWLRQ��$W�WKH�WLPH�RI�OLFHQVLQJ�RI�WKH�UHFHQW�133V�LQ�*HUPDQ\
WKHUH� ZHUH� VWLOO� EDVLF� FRQVHUYDWLYH� PRGHO� DVVXPSWLRQV� LQYROYHG�� /DWHU� RQ� LW� KDV� EHHQ
GHPRQVWUDWHG� E\� UHSHWLWLRQ� RI� WKH� SUHYLRXV� OLFHQVLQJ� DFFLGHQW� DQDO\VLV� XVLQJ� WRGD\¶V
DGYDQFHG�DFFLGHQW� FRGHV� WKDW� WKHVH�DVVXPSWLRQV� UHDOO\�ZHUH� FRQVHUYDWLYH��7RGD\¶V� FRGHV�
GHYHORSHG��YHULILHG�DQG�DSSOLHG� LQ�*HUPDQ\��GR�QRW�KDYH� DQ\PRUH� WKH� VDPH�GHJUHH�RI�PRGHO
FRQVHUYDWLVP�DV�EHIRUH��7R�FRPSHQVDWH�IRU� WKLV�� WKH�XQFHUWDLQW\�RI�FDOFXODWHG�UHVXOWV�KDV� WR�EH
DVFHUWDLQHG��LQ�SDUWLFXODU�LQ�WKRVH�FDVHV�ZKHUH�UHVXOWV�DUH�QRW�IDU�IURP�WKH�OLPLWV�

l $�OLVW�RI�WKH�FRQWHQW�DQG�VWUXFWXUH�IRU�WKH�6WDQGDUG�6DIHW\�5HSRUW�ZDV�SUHSDUHG�E\�RUGHU�RI
WKH� )HGHUDO�0LQLVWHU� LQ� FKDUJH� IRU� UHDFWRU� VDIHW\� LQ� ����� �GRFXPHQW�� %0,�� ����������56� ,��
����������7KH�PRVW� FRPSUHKHQVLYH� OLVW� RI� DFFLGHQWV�ZKLFK� KDYH� WR� EH� FRQVLGHUHG� LQ� WKH
VDIHW\�DQDO\VLV�IROORZV��7KLV�GRHV�QRW�QHFHVVDULO\�PHDQ�WKDW�DOO�RI�WKHP�KDYH�WR�EH�DQDO\VHG�LQ
GHWDLO�� ,I� LW� FDQ� EH� VKRZQ� WKDW� D� SDUWLFXODU� FDVH� LV� FRYHUHG� FRQVHUYDWLYHO\� E\� DQRWKHU� RQH�� D
GHWDLOHG� DQDO\VLV� LV� QRW� UHTXLUHG�� 7KLV� RIILFLDO� JXLGH� DOVR� GHILQHV� LQ� GHWDLO� ZKDW� KDV� WR� EH
GRFXPHQWHG�ZLWKLQ�WKH�VDIHW\�DQDO\VLV
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�&/$66,),&$7,21�2)�(9(176
1RW�E\�UXOH�EXW�E\�SUDFWLFH�WKH�DFFLGHQWV�DUH�FODVVLILHG�LQWR�HYHQW�FODVVHV�ZKLFK�ZHUH�FRPSLOHG�E\�D
ZRUNLQJ� JURXS� RI� WKH� ³.HUQWHFKQLVFKHU� $XVVFKX�¶¶� �.7$�� LQ� UHIHUHQFH� .7$�*6���� �.7$
GRFXPHQW� 8$�6)�������� 7KH� ILYH� FODVVHV� DQG� WKHUH� DSSUR[LPDWH� IUHTXHQF\� RI� RFFXUUHQFH� RI� WKH
HYHQWV�DUH�
&ODVV�����1RUPDO�RSHUDWLRQ�DQG�PDLQWHQDQFH��!��[��(���\HDU�
&ODVV�����(YHQWV�SRVVLEOH�GXULQJ�OLIHWLPH�RI�133��H�J��DQRPDORXV�RSHUDWLRQ��!�[��(���\HDU�
&ODVV����(YHQWV�QRW�H[SHFWHG�GXULQJ�OLIHWLPH�RI�RQH�133��EXW�SRVVLEOH�ZLWKLQ�OLIHWLPH�RI�VHYHUDO�
133V�IRU�RQH�133��H�J��GHVLJQ�EDVH�DFFLGHQWV��EHWZHHQ��[��(���\HDU�DQG��[��(� ��\HDU�
&ODVV����(YHQWV�QRW�H[SHFWHG�GXULQJ�OLIHWLPH�RI�DQ\�133��EXW�XVHG�DV�D�OLPLWLQJ�FDVH�IRU�WKH�
VDIHW\�UHOHYDQW�GHVLJQ��H�J��GHVLJQ�EDVH�DFFLGHQWV��EHWZHHQ��[��(���\HDU�DQG��[��(� ��\HDU�
&ODVV����(YHQWV�QRW�H[SHFWHG�GXULQJ�OLIHWLPH�RI�DQ\�133��LQ�FRQWUDU\�WR�WKH�FODVVHV���������WKH�
133�QHHG�QRW�EH�GHVLJQHG�WR�FRSH�ZLWK�WKHVH�DFFLGHQWV��EXW�PHDVXUHV�RI�ULVN�UHGXFWLRQ� DUH�UHTXLUHG�
7KHVH�DUH�WKH�EH\RQG�GHVLJQ�EDVH�DFFLGHQWV�����[��(���\HDU�
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������7KH�DSSOLFDWLRQ�RI�WKH�VLQJOH�IDLOXUH�FRQFHSW��WKH�SHUPLVVLRQ�WR�FRQVLGHU�RSHUDWLRQDO
V\VWHPV�LQ�WKH�DQDO\VLV��DQG�WKH�DFFHSWDQFH�FULWHULD�DUH�VSHFLILF�IRU�HDFK�RI�WKH�GLIIHUHQW
FODVVHV��,Q�D�JHQHUDO�ZD\��WKH\�FDQ�EH�GHULYHG�IURP�WKH�6DIHW\�&ULWHULD�DQG�IURP�WKH
,QFLGHQW�*XLGHOLQHV��)RU�FRQYHQLHQW�SUDFWLFDO�XVH�WKH\�DUH�VSHFLILHG�LQ�GHWDLO�LQ�WKH�UHSRUW
.7$�*6����ZLWK�UHIHUHQFH�WR�WKH�FODVVHV�PHQWLRQHG�DERYH��6RPH�H[DPSOHV�DUH�JLYHQ�LQ�WKH
IROORZLQJ�

l 1R�FULWLFDO�KHDW�IOX[�LQ�WKH�FRUH�DQG�QR�RSHQLQJ�RI�SUHVVXULVH�VDIHW\�YDOYHV�LV�DOORZHG�IRU�HYHQWV
RI�FODVV����)RU�FODVV���DQG���HYHQWV� WKH�DFFHSWDQFH�FULWHULD� DUH� WKH� VDPH�DV� WKRVH�RI� WKH�86$
DSSHQGL[�.�RI�&)5�����H[WHQGHG�E\�WKH�UHTXLUHPHQW�WR�OLPLW�WKH�IXHO�URG�GDPDJH�WR�D�YDOXH�RI
�����7KH� DSSOLFDWLRQ�RI� WKH� VLQJOH� IDLOXUH� FRQFHSW� LV� UHTXLUHG� IRU� WKH� DQDO\VLV� RI� GHVLJQ� EDVH
DFFLGHQWV� �FODVVHV���DQG�����6SHFLILF�*HUPDQ�UHTXLUHPHQWV�DUH� LWV�DSSOLFDWLRQ�RQ�DFWLYH�DV
ZHOO� DV�RQ�SDVVLYH� FRPSRQHQWV� RI� VDIHW\� V\VWHPV�DQG� WKH� VLPXOWDQHRXV� DVVXPSWLRQ�RI� DQ
DGGLWLRQDO�FRPSRQHQW�EHLQJ�XQGHU�UHSDLU�RU�PDLQWHQDQFH��)RU�HYHQWV�RI� FODVV��� WKH� VLQJOH
IDLOXUH�QHHG�QRW�WR�EH�DSSOLHG�DQG�WKH�FRQVLGHUDWLRQ�RI�RSHUDWLRQDO�V\VWHPV�LV�DOORZHG�

l )RU�DQWLFLSDWHG�WUDQVLHQWV�ZLWKRXW�VFUDP��$7:6��WKH�56.�JXLGHOLQH����UHTXLUHV�WKH�DQDO\VLV
RI�HLJKW�FDVHV�ZLWK� WKH�DLP�WR�GHPRQVWUDWH� WKDW� WKH�PD[LPXP�SUHVVXUH� LQ� WKH�SULPDU\�FRRODQW
V\VWHP�VWD\V�EHORZ�WKH�$60(�&RGH�6HFWLRQ�,,,��'LYLVLRQ����1%������/HYHO�&�6HUYLFH�/LPLWV
DQG�WKDW�WKH�ORQJ�WHUP�VXEFULWLFDOLW\�DQG�FRUH�FRROLQJ�LV�DVVXUHG�
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l 7KH�HYHQWV�RI�FODVVHV�������DUH�XVXDOO\�RUJDQLVHG�LQ����SK\VLFDO�JURXSV��WKH�WHUP�JURXS�LV�XVHG
WR�FKDUDFWHULVH�WKH�SK\VLFV�EXW�QRW���DV�LQ�WKH�8�6����WR�FKDUDFWHULVH�WKH�VHYHULW\�RI�WKH�HYHQW���)RU
WKH� VHYHQ� PRVW� LPSRUWDQW� JURXSV� WDEOHV� DUH� JLYHQ� �VHH� $SSHQGL[� %��� 7KH� WDEOHV� FRQWDLQ
LQIRUPDWLRQ� RQ� WKH� HYHQWV� ZKLFK� EHORQJ� WR� WKH� JURXS� IRU� WKH� &RQYRL� 133V� DQG� IRU� WKH� 3UH�
&RQYRL�133V��WKH�FRUUHVSRQGLQJ�HYHQW�FODVV��VHH�DERYH��� WKH�UHIHUHQFH�QXPEHU�LQ�WKH�,QFLGHQW
JXLGHOLQHV�LI�WKHUH�LV�DQ\��WKH�LQLWLDO�FRQGLWLRQV�ZKLFK�DUH�WR�EH�FRQVLGHUHG�LQ�WKH�DQDO\VLV��DQG
WKH� V\VWHPV� IRU� ZKLFK� WKH� DQDO\VLV� LV� SHUIRUPHG� DV� D� VDIHW\� GHPRQVWUDWLRQ�� 7KH� WDEOHV� DOVR
LQIRUP� DERXW� WKH� OHDGLQJ� FDVHV� ZLWKLQ� HDFK� JURXS�� IRU� ZKLFK� D� FRPSOHWH� DQDO\VHV� ZDV
SHUIRUPHG� DQG� DERXW� WKRVH� FDVHV� ZKLFK� DUH� FRYHUHG� E\� WKH� OHDGLQJ� FDVHV�� )RU� FHUWDLQ� FDVHV
DFFLGHQW�DQDO\VLV�LV�QRW�UHTXLUHG�EHFDXVH�RI�VSHFLDO�WHFKQLFDO�SUHFDXWLRQV�IRUHVHHQ�LQ�WKH�SODQW�
H�J���GRXEOH�SLSH�RI�WKH�PDLQ�VWHDP�OLQH�EHWZHHQ�FRQWDLQPHQW�SHQHWUDWLRQ�DQG�PDLQ�VWHDP�YDOYH�

�$Q�H[DPSOH�IRU�::(5��HYHQW�JURXSLQJ�VHH�LQ�$SSHQGL[�&�



&RPSDUDWLYH�$QDO\VLV�RI�$VVXPSWLRQV��0RGHOV�DQG�5HVXOWV�RI�$FFLGHQW�$QDO\VHV�LQFOXGHG�LQ�6$5V
�����-XO\�������6RILD��%XOJDULD

���� 'HFRPPLVVLRQLQJ
��� $FFLGHQW�DQDO\VLV
��� 2SHUDWLRQ�RI�WKH�133
��� 5DGLRDFWLYH�0DWHULDO�DQG�5DGLDWLRQ�3URWHFWLRQ
��� 1XFOHDU�3RZHU�3ODQW�'HVFULSWLRQ
��� 6LWH
6XPPDU\
,QWURGXFWLRQ
$��7KH�PDLQ�FKDSWHUV�RI�WKH�*HUPDQ�6WDQGDUG�6$5�DUH�
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�����-XO\�������6RILD��%XOJDULD

(DFK�DQDO\VLV�VKRXOG�FRQVLVW�RI�
� DVVXPSWLRQ�IRU�WKH�RFFXUUHQFH�RI�WKH�DFFLGHQW�DQG�LQIRUPDWLRQ�RQ�WKH�LQLWLDWLQJ�HYHQW��DOVR�SUREDELOLVWLF
HYDOXDWLRQ�RI�WKH�LQLWLDWLQJ�HYHQW��RSWLRQDO�

� DQDO\VLV�DVVXPSWLRQV��LQLWLDO�FRQGLWLRQV�RI�WKH�SODQW��IDLOXUH�DVVXPSWLRQV�
� DVVXPHG�FULWHULD�IRU�WKH�LQLWLDWLRQ�RI�WKH�UHDFWRU�SURWHFWLRQ�V\VWHP
� GHVFULSWLRQ�RI�WKH�HIILFLHQW�FRXQWHUPHDVXUHV��IURP�WKH�UHDFWRU�SURWHFWLRQ�V\VWHP�LQLWLDWHG�V\VWHPV�DQG
FRPSRQHQWV��PDQXDO�DFWLRQV

� VXPPDULVLQJ�GHVFULSWLRQ�RI�WKH�DQDO\VLV�PHWKRGV��SK\VLFDO�PRGHOV��PDWKHPDWLFDO�VROXWLRQV��UHDVRQV�IRU
WKH�VHOHFWLRQ�DQG�DSSOLFDWLRQ�RI�FRGHV��DVVXPSWLRQV�RI�WKH�DQDO\VLV��ERXQGDU\�FRQGLWLRQV�

� DVVXPSWLRQV�DQG�EDVLF�SULQFLSOHV�RI�WKH�FDOFXODWLRQ�RI�UDGLRORJLFDO�FRQVHTXHQFHV��H�J��DFWLYLW\�UHOHDVH
IURP�IXHO�URG��VSHFLILF�DFWLYLW\�RI�UHDFWRU�FRRODQW��GHSRVLW�IDFWRUV��ILOWHU�HIILFLHQF\��OHDN�UDWHV��GLVSHUVLRQ
IDFWRUV��GRVH�IDFWRUV�

�����$FFLGHQWV

�����,QWURGXFWLRQ
([SODQDWLRQ�RI�WKH�VHOHFWLRQ�RI�WKH�SUHVHQWHG�DFFLGHQWV�DQG�DFFLGHQW�FRPELQDWLRQV�RQ�WKH�EDVLV�RI�WKH
UHTXLUHG�SURWHFWLRQ�DJDLQVW�GDPDJHV�DFFRUGLQJ�WR�WKH�VWDWH�RI�WKH�DUW�

%����&RQWHQW�RI������$FFLGHQW�$QDO\VLV��
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� DVVXPSWLRQV�DQG�ERXQGDU\�FRQGLWLRQV�IRU�WKH�FDOFXODWLRQ�RI�GLVSHUVLRQ�IDFWRUV��H�J��VRXUFH
HOHYDWLRQ��VRXUFH�VKDSH��UHFHLYLQJ�SRLQW��PHWHRURORJLFDO�FRQGLWLRQV�

� GHVFULSWLRQ�RI�WKH�DFFLGHQW�VHTXHQFH��DOVR�VFKHPDWLF��DQG�RI�WKH�UHVXOWV�RI�WKH�DQDO\VLV��ZLWK
JUDSKLFDO�UHSUHVHQWDWLRQ�

� &RQVHTXHQFHV�RI�WKH�DFFLGHQW�RQ�WKH�SODQW�DQG�WKH�HQYLURQPHQW��LQ�FDVH�RI�DFFLGHQWV�ZLWK
VLJQLILFDQW�UDGLRORJLFDO�FRQVHTXHQFHV�RQ�WKH�HQYLURQPHQW��WKH�FDOFXODWHG�ZKROH�ERG\�DQG
WK\URLG�LQKDODWLRQ�GRVHV�VKRXOG�EH�JLYHQ�QRW�RQO\�DV��PD[LPXP�YDOXHV�EXW�DOVR�LQ�UHODWLRQ�WR
GLVWDQFH�DQG�WLPH��UHVXOWV�RI�WKH�GHSRVLWLRQ�RI�UDGLRDFWLYH�PDWHULDO�LQ�WKH�HQYLURQPHQW�VKRXOG
DOVR�EH�SUHVHQWHG
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�����
:LWKGUDZDO�RI�PRVW�HIIHFWLYH�FRQWURO�HOHPHQW�RU�FRQWURO�HOHPHQW�JURXS�RU�FRQWURO�HOHPHQW�EDQN
IURP�WKH�IROORZLQJ�FRQGLWLRQV��FROG�VXE�FULWLFDO��KRW�VXE�FULWLFDO��FROG�FULWLFDO��KRW�FULWLFDO��SDUW
ORDG��IXOO�SRZHU

�����
(MHFWLRQ�RU�GURSSLQJ�RI�RQH�FRQWURO�HOHPHQW�WDNLQJ�LQWR�DFFRXQW�PRVW�XQIDYRXUDEOH�LQLWLDO
FRQGLWLRQV�RI�SRZHU��SRZHU�GLVWULEXWLRQ�DQG�UHDFWLYLW\

�����
,QDGYHUWHQW�LQVHUWLRQ�RI�RQH�FRQWURO�DVVHPEO\

�����
6WDUW�RI�RQH�PDLQ�FRRODQW�SXPS

�����
,QMHFWLRQ�RI�FROG�ZDWHU�LQWR�WKH�PDLQ�FRRODQW�V\VWHP�IURP�FRQQHFWHG�V\VWHPV��H��J��E\SDVV�RI�WKH
KLJK�SUHVVXUH�SUH�KHDWHU�RI�WKH�&9&6��HUURQHRXV�LQMHFWLRQ�RI�(&&6��IDLOXUH�RI�KLJK�SUHVVXUH
IHHGZDWHU�SUH�KHDWHU�LQ�%:5�
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�����
3UHVVXUH�FKDQJHV�LQ�WKH�PDLQ�FRRODQW�V\VWHP
�������
3UHVVXUH�UHGXFWLRQ��H��J��HUURQHRXV�RSHQLQJ�RI�YDOYHV�
�������
3UHVVXUH�LQFUHDVH��H��J��LQDGYHUWHQW�SUHVVXULVHU�KHDWLQJ�

�������3:5�
,QDGYHUWHQW�UHGXFWLRQ�RI�ERURQ�LQ�WKH�PDLQ�FRRODQW�V\VWHP
�������
,QDGYHUWHQW�FKDQJH�RI�ERURQ�FRQFHQWUDWLRQ�RI�WKH�FRRODQW
�������
'HWDFKPHQW�RI�GHSRVLWV�FRQWDLQLQJ�ERURQ

�������%:5�
'LVWXUEDQFHV�RI�SRZHU�FRQWURO��VWDUWLQJ�IURP�PRVW�XQIDYRXUDEOH�FRQGLWLRQV

�����
7XUELQH�WULS
�������
7XUELQH�WULS�ZLWK�E\SDVV�DYDLODEOH
�������
7XUELQH�WULS�ZLWK�EORFNHG�E\SDVV��H�J��GXH�WR�ORVV�RI�FRQGHQVHU�YDFXXP�
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�����-XO\�������6RILD��%XOJDULD

�����
/RVV�RI�PDLQ�KHDW�VLQN�GXH�WR�LQDGYHUWHQW�FORVXUH�RI�VWHDP�OLQH�LVRODWLRQ�YDOYHV

������
0DLQ�FRRODQW�SXPS�IDLOXUHV
��������
)DLOXUH�RI�RQH�SXPS

�����������
)DLOXUH�RI�VHYHUDO�SXPSV
��������
,QIOXHQFH�RI�IUHH�UXQQLQJ�SXPSV�DJDLQVW�SXPSV�HOHFWULFDOO\�FRXSOHG�WR�WKH�JULG

�����������
���3XPS�VKDIW�VHL]XUH�
������
/RVV�RI�QRUPDO�RQVLWH�DQG�RIIVLWH�$&�SRZHU

������
)HHGZDWHU�VXSSO\�GLVWXUEDQFHV
��������
)DLOXUH�RI�RQH�PDLQ�IHHGZDWHU�SXPS
��������
)DLOXUH�RI�DX[LOLDU\��HPHUJHQF\��IHHGZDWHU�SXPS
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�����������
,QDGYHUWHQW�FORVXUH�RI�IHHGZDWHU�YDOYHV
��������
5XSWXUH�RI�D�IHHG�ZDWHU�OLQH
��������
5XSWXUH�RI�DQ�DX[LOLDU\��HPHUJHQF\��IHHG�ZDWHU�OLQH

������
'LVWXUEDQFHV�LQ�WKH�VWHDP�UHPRYDO�V\VWHP
��������
)DLOLQJ�IXQFWLRQ�RI�IHHGZDWHU�V\VWHP�UHVXOWLQJ�LQ�D�GHWHULRUDWLRQ�RI�KHDW�UHPRYDO
��������
IDLOXUH�RI�PDLQ�VWHDP�SUHVVXUH�FRQWURO
��������
,QDGYHUWHQW��RSHQLQJ�RI�YDOYHV��H�J��WXUELQH�E\SDVV�YDOYH��PDLQ�VWHDP�UHOLHI�YDOYH��PDLQ�VWHDP
VDIHW\�YDOYH�

������
'DPDJH�RI�VWHDP�JHQHUDWRU�WXEHV
��������
/HDNDJH�RI�VWHDP�JHQHUDWRU�WXEHV
��������
5XSWXUH�RI�VWHDP�JHQHUDWRU�WXEHV
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������
���5XSWXUH�RI�PDLQ�VWHDP�OLQH��3:5��UXSWXUH�ORFDWLRQV�ZLWK�DQG�Z�R�SRVWXODWHG�FRQVHTXHQWLDO
GDPDJHV�RI�VWHDP�JHQHUDWRU�WXEHV��DV�ZHOO�DV�ZLWK�DQG�Z�R�SRVWXODWHG�ORVV�RI�SRZHU
��������
6WHDP�OLQH�UXSWXUH�GRZQVWUHDP�WKH�H[WHUQDO�PDLQ�VWHDP�LVRODWLRQ�YDOYH�ZLWK�LQWDFW�VWHDP�JHQHUDWRU
WXEHV�DQG�ZLWK�RSHUDWLRQDO�OHDNDJH
��������
6WHDP�OLQH�UXSWXUH�XSVWUHDP�WKH�H[WHUQDO�PDLQ�VWHDP�LVRODWLRQ�YDOYH�RXWVLGH�WKH�FRQWDLQPHQW
��������
6WHDP�OLQH�UXSWXUH�LQ�WKH�DQQXOXV��LQ�*HUPDQ\��GRXEOH�FRQWDLQPHQW�
��������
6WHDP�OLQH�UXSWXUH�LQVLGH�WKH�FRQWDLQPHQW

������
��/RVV�RI�FRRODQW�DFFLGHQWV��/2&$�
����������
��'HVFULSWLRQ�RI�LQYHVWLJDWHG�OHDN�VL]HV�DQG�ORFDWLRQV�DQG�UHDVRQV�IRU�WKH�VHOHFWLRQ
����������
��5XSWXUH�RI�D�PDLQ�FRRODQW�OLQH�LQVLGH�WKH�FRQWDLQPHQW
��,Q�WKH�IUDPH�RI�WKH�GHVFULSWLRQ�RI�WKH�DFFLGHQW�WKH�IROORZLQJ�DVSHFWV�KDYH�WR�EH�FRQVLGHUHG�
����DFFLGHQW�VHTXHQFH��GHSUHVVXULVDWLRQ��UHIORRG��KHDW�UHPRYDO�SKDVH��ORQJ�WHUP�FRROLQJ
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� WKHUPDO�K\GUDXOLF�HYHQWV�LQ�WKH�UHDFWRU�FRROLQJ�V\VWHP
� DFWLQJ�IRUFHV�RQ�WKH�FRUH��LQWHUQDOV�RI�WKH�UHDFWRU�SUHVVXUH�YHVVHO�DQG�FRPSRQHQWV�RI�WKH�UHDFWRU
FRRODQW

� VXPPDULVLQJ�GHVFULSWLRQ�RI�WKH�IXHO�URG�EHKDYLRXU�DQG�FRQFOXVLRQV�ZLWK�UHVSHFW�WR�WKH�UHOHDVHV�RI
ILVVLRQ�SURGXFWV��VXPPDULVLQJ�GHVFULSWLRQ�RI�]LUFRQ�ZDWHU�UHDFWLRQV�DQG�HYDOXDWLRQ�RI�WKH
FRRODELOLW\

� FRQWDLQPHQW�ORDGV�DQG�ORDGV�RQ�LQWHUQDOV�RI�WKH�FRQWDLQPHQW��SUHVVXUH��WHPSHUDWXUH�SUHVVXUH
GLIIHUHQFHV��MHW�IRUFHV��FRQVHTXHQFHV�RI�IUDJPHQWV�RQ�FRQWDLQPHQW�ZDOO�

� GHVFULSWLRQ�RI�PHDVXUHV�WR�PLWLJDWH�WKH�FRQVHTXHQFHV�RI�KLJK�VSHHG�URWDWLQJ�PDLQ�FRRODQW�SXPSV
� ORDGV�RQ�WKH�DQQXOXV��SUHVVXUH��WHPSHUDWXUH�
� VXPPDULVLQJ�GHVFULSWLRQ�RI�K\GURJHQ�JHQHUDWLRQ�DQG�FRQWURO
� VXPPDULVLQJ�GHVFULSWLRQ�RI�LQLWLDWLRQ�RI�EXLOGLQJ�VSUD\�V\VWHP��LI�DSSOLFDEOH�
��������
/HDNDJH�RI�WKH�UHDFWRU�FRRODQW�V\VWHP�ERXQGDU\�DQG�UXSWXUH�RI�FRQQHFWLQJ�SLSHV��IDLOXUH�RI�YDOYHV
VPDOO�EUHDN�ORVV�RI�FRRODQW�DFFLGHQWV�LQFOXGLQJ�LQDGYHUWHQW�RSHQLQJ�RI�SUHVVXULVHU�UHOLHI�DQG�VDIHW\
YDOYHV�

��������
5XSWXUH�RI�D�SLSH�FRQQHFWHG�WR�WKH�UHDFWRU�FRRODQW�V\VWHP��RXWVLGH�WKH�FRQWDLQPHQW��LQWHUIDFLQJ
/2&$��H�J��LQVWUXPHQWDWLRQ�OLQH� �
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����6XPPDULVLQJ�GHVFULSWLRQ�RI�WKH�FDOFXODWHG�UDGLDWLRQ�GRVHV

������
([WHUQDO�KD]DUGV

������
,QWHUQDO�ILUH��DQG�H[SORVLRQV

������
'LVWXUEDQFHV�RI�WKH�WXUELQH��H�J��OHDNDJH��EHKDYLRXU�GXULQJ�RYHU�VSHHG��RVFLOODWLRQV�

������
'LVWXUEDQFHV�RI�WKH�OLTXLG�ZDVWH�V\VWHP

������
'LVWXUEDQFHV�RI�WKH�JDVHRXV�ZDVWH�V\VWHP

������
$FFLGHQWV�GXULQJ�KDQGOLQJ�DQG�VWRUDJH�RI�IXHO�DVVHPEOLHV

������
7UDQVLHQWV�ZLWK�IDLOXUH�RI�WKH�VFUDP�V\VWHP��$7:6�
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����35(6(17�$&7,9,7,(6�$1'�75(1'6
l �7KH�IXUWKHU�GHYHORSPHQW�RI�WKH�UXOHV�DQG�UHJXODWLRQV�LQ�*HUPDQ\�LV�QHFHVVDU\�LQ�RUGHUWR�WDNH�LQWR�DFFRXQW�WKH�VWDWH�RI�WKH�DUW��6HYHUDO�DWWHPSWV�DUH�SUHVHQWO\�XQGHUZD\�7KH\�DUH�LQIOXHQFLQJ�WKH�OLFHQVLQJ�UHODWHG�DFWLYLWLHV�LQFOXGLQJ�WKH�DFFLGHQWDQDO\VLV�WRGD\�DQG�LQ�WKH�IXWXUH�
l �7KH�FXUUHQW�QXFOHDU�UHJXODWLRQV�KDYH�EHHQ�VXSSOHPHQWHG�E\�WKH�JXLGHOLQHV�RQ�WKHSHUIRUPDQFH�RI�3HULRGLF�6DIHW\�5HYLHZV��365���7KLV�ZDV�DQ�LPSRUWDQW�VWHS�RQ�WKHZD\�WR�DGDSW�WKH�UXOHV�DQG�UHJXODWLRQV�WR�WKH�GHIHQFH�LQ�GHSWK
l *HQHUDOO\�WKHUH�LV�QR�GLUHFW�OHJDO�REOLJDWLRQ�WR�SHUIRUP�D�365��+RZHYHU��IRU�VHYHUDOSODQWV�WKHUH�DUH�UHVSHFWLYH�UHTXLUHPHQWV�VWLSXODWHG�LQ�WKH�OLFHQFHV����RXW�RI�WKH���RSHUDWLQJ�SODQWV��PDLQO\�3:5��KDYH�WKLV�UHTXLUHPHQW���7KH�UHDFWRU�VDIHW\�FRPPLVVLRQ56.�UHFRPPHQGHG�WKH�SHUIRUPDQFH�RI�365V�IRU�DOO�RSHUDWLQJ�133V�LQ�������)HGHUDO*D]HWWH���D��������DQG�VSHFLILHG�GHWDLOV�LQ�������)HGHUDO�*D]HWWH�������������,Q�RUGHUWR�DOORZ�D�KRPRJHQHRXV�SURFHGXUH�LQ�DOO�IHGHUDO�VWDWHV��JXLGHOLQHV�IRU�WKH�365�ZHUHJHQHUDWHG�DQG�SXEOLVKHG�LQ�������)HGHUDO�*D]HWWH����D��������
l ,Q�SUDFWLFH��365V�KDYH�EHHQ�SHUIRUPHG�IRU�QHDUO\�DOO�RI�WKH�133V�LQ�*HUPDQ\�$FFRUGLQJ�WR�WKH�DJUHHPHQW�EHWZHHQ�WKH�*HUPDQ�JRYHUQPHQW�DQG�WKH�XWLOLWLHV�RI�-XQH�����WKH�XWLOLWLHV�RI�WKH�133V�ZLOO�FRQWLQXH�WKLV�SUDFWLFH��7KH�WLPH�IUDPH�IRU�WKH�QH[W365V�LV�RQH�RI�WKH�DSSHQGLFHV�RI�WKH�DJUHHPHQW�
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365�*XLGHOLQHV

l ,PSRUWDQW�VWHS�WR�DGDSW�JXLGHOLQHV�PRUH�IRUPDO�WR�'�LQ�'�&RQFHSW
l 1R�GLUHFW�OHJDO�REOLJDWLRQ�IRU�365
l )RU�VHYHUDO�SODQWV�UHVSHFWLYH�UHTXLUHPHQWV�LQ�WKH�OLFHQVH
l ,Q�SUDFWLFH��DOO�133V�KDYH�SHUIRUPHG�365
l $JUHHPHQW�RI�JRYHUQPHQW�DQG�XWLOLWLHV�LQFOXGHV�ELQGLQJ�WLPH�IUDPH
l (YHU\����\HDUV
l 7KH�RZQHU�RI�WKH�OLFHQVH�LV�UHVSRQVLEOH�IRU�WKH�FRQGXFWLRQ
l 3ODQQLQJ�DQG�FRQGXFWLRQ�WR�EH�V\QFKURQLVHG�E\�RZQHU�DQG�DXWKRULW\
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365�*XLGHOLQHV�&RQVLVWV�RI���3DUWV

l )XQGDPHQWDOV�IRU�WKH�365�RI�133V
l *XLGHOLQHV�IRU�WKH�VDIHW\�VWDWXV�DQDO\VLV��LQFOXGLQJ�WKH�GHWHUPLQLVWLF

SURWHFWLRQ�JRDO�RULHQWHG�UHYLHZ�RI�HQJLQHHUHG�VDIHW\�IHDWXUHV�
l *XLGHOLQHV�IRU�WKH�SUREDELOLVWLF�VDIHW\�DQDO\VLV
l *XLGHOLQHV�IRU�WKH�GHWHUPLQLVWLF�DQDO\VLV�RI�SK\VLFDO�SURWHFWLRQ
�����7KH�IXQGDPHQWDOV�FRQWDLQ�WKH�REMHFWLYH��SULQFLSOHV��OHJDO�VWDWXV��VFRSH��SDUWV

RI�WKH�365��ILQDO�DVVHVVPHQW�RI�WKH�UHVXOWV�RI�WKH�365��GRFXPHQWDWLRQ�E\�WKH
RZQHU�RI�WKH�OLFHQVH��DQG�WKH�DVVHVVPHQW�RI�WKH�UHVXOWV�E\�WKH�UHJXODWRU\�ERG\�
7KH�REMHFWLYHV�DUH�UHODWHG�WR�WKH�SULQFLSOH�RI�GHIHQFH�LQ�GHSWK�



&RPSDUDWLYH�$QDO\VLV�RI�$VVXPSWLRQV��0RGHOV�DQG�5HVXOWV�RI�$FFLGHQW�$QDO\VHV�LQFOXGHG�LQ�6$5V
�����-XO\�������6RILD��%XOJDULD

'HIHQFH�LQ�'HSWK�&RQFHSW�LQ�*HUPDQ�6WDQGDUGV
�2Q�WKH�QH[W�SDJH�LV�VKRZV�WKH�FURVV�UHIHUHQFH�RI�WKH�IRXU�VDIHW\�OHYHOV��WKH\�DUH�HTXLYDOHQW
WR�WKH�3ODQW�&RQGLWLRQ�&DWHJRULHV�3&&��WKH�WHUP�ZKLFK�LV�XVHG�LQ�VHYHUDO�FRXQWULHV�DQG
DOVR�E\�,$($����,$($�6DIHW\�6WDQGDUG�6HULHV��������WR�WKH�UDGLRORJLFDO�UHTXLUHPHQWV��WR
WKH�W\SH�RI�HYHQWV��WR�WKH�TXDOLWDWLYH�IUHTXHQF\�RI�WKH�HYHQWV��WR�WKH�WHFKQLFDO�HTXLSPHQW�DQG
SURFHGXUHV�WR�FRSH�ZLWK��DQG�WKH�GHVLJQ�SULQFLSOHV�LQYROYHG�
�7KH�WHFKQLFDO�V\VWHPV�DQG�PHDVXUHV�DW�WKH�GLIIHUHQW�OHYHOV�KDYH�WR�EH�HIIHFWLYH�
LQGHSHQGHQWO\�RI�IDLOXUHV�RU�ORVV�RI�WKH�SUHFHGHQW�IXQFWLRQ��DQG�FRYHU�WKH�HYHQWV�QRW�NHSW
XQGHU�FRQWURO�RQ�WKH�UHVSHFWLYH�ORZHU�OHYHO��7KLV�LV�WR�PDLQWDLQ�WKH�LQWHJULW\�RI�WKH
VHTXHQWLDO�EDUULHUV�DJDLQVW�UHOHDVH�RI�UDGLRDFWLYH�PDWHULDO�ZLWKLQ�WKH�SODQW�DQG�LQWR�WKH
HQYLURQPHQW�DQG�WKXV�HQVXULQJ�WKH�SURWHFWLRQ�DJDLQVW�LRQLVLQJ�
�,Q�WKH�IUDPH�RI�WKH�365�WKH�RSHUDWLRQDO�H[SHULHQFH�LV�HYDOXDWHG�LQ�WKH�OHYHOV���DQG����/HYHO��
IRUPV�WKH�PDLQ�SDUW�RI�WKH�365��,W�LV�GHPRQVWUDWHG�KRZ�IDU�WKH�SRVWXODWHG�DFFLGHQWV�DUH�FRSHG
ZLWK�VDWLVIDFWRU\�HIIHFWLYHQHVV�DQG�UHOLDELOLW\�E\�PHDQV�RI�WKH�IRUHVHHQ�WHFKQLFDO�HTXLSPHQW�DQG
PHDVXUHV�
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6DIHW\�
/HYHO�

5DGLRORJLFDO�
5HTXLUHPHQWV� 3ODQW�FRQGLWLRQV� )UHTXHQF\� 7HFKQLFDO�
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�DXWRPDWLRQ�
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D��VSHFLDO�YHU\�
����UDUH�HYHQWV�
�����695(��
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����
HPHUJHQFLHV�

�
�
�
YHU\�UDUH� RQ�VLWH�$0�PHDVXUHV�

WR�SUHYHQW�FRUH�
GDPDJH�RU�OLPLW�

LPSDFWV�RQ�
HQYLURQPHQW��

�IOH[LEOH�XVH�RI�
�H[LVWLQJ�V\VWHPV�
�HQJLQHHULQJ�SUDFWLFH�
�IRU�$0�HTXLSPHQW�

� �
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�DF
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GDPDJH�
VWDWHV�ZLWK�
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H[WUHPHO\�
UDUH��
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RII�VLWH�HPHUJHQF\�
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7\SLFDO�VWDJJHUHG�UDGLRORJLFDO>�@�DQG�WHFKQLFDO�OLPLWLQJ�YDOXHV��DFFHSWDQFH�FULWHULD�

5DGLRORJLFDO�SURWHFWLRQ�RI�WKH�HQYLURQPHQW�IRU�VDIHW\�OHYHO����OLPLWDWLRQ�RI�H[SRVLWLRQ�ZLWKRXW
TXDQWLILHG�FULWHULRQ��³HIILFLHQW�DFWLYLW\�HQFORVXUH´�

5DGLRORJLFDO�SURWHFWLRQ�RI�WKH�HQYLURQPHQW�IRU�VDIHW\�OHYHO���������6WU6FK9��WKH�W\SLFDO�OLPLWV
�������P69�DUH�UHGXFHG�LQ�WKH�QHZ�UDGLRORJLFDO�SURWHFWLRQ�RUGLQDQFH�

5DGLRORJLFDO�SURWHFWLRQ�RI�WKH�HQYLURQPHQW�IRU�VDIHW\�OHYHO���DQG���������6WU6FK9���W\SLFDO�OLPLWV
������������P69�IRU�XWHUXV��JRQDGV��UHG�ERQH�PDUURZ���DOO�UHPDLQLQJ�RUJDQV���VXUIDFH��VNLQ�
5DGLRORJLFDO�SURWHFWLRQ�RI�WKH�SHUVRQQHO�����������6WU6FK9��OLQLWV�VWDJJHUHG�GHSHQGLQJ�RQ�WKH
GXUDWLRQ�RI�RFFXSDWLRQ�HWF��

5DGLRORJLFDO�OLPLWV�

>�@�,Q�WKLV�FRPSLODWLRQ�VWLOO�WKH�UDGLRORJLFDO�SURWHFWLRQ�RUGLQDQFH�YDOLG�XQWLO�$XJXVW�����LV�XVHG�DV�D
UHIHUHQFH�
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)RU�VDIHW\�OHYHOV��D�DQG��E
5HDFWLYLW\�������LQFOXGLQJ�VXUYHLOODQFH�RI�VXE�FULWLFDOLW\���D�����������E�
)XHO�HOHPHQW�SRRO�����������D�����������E�

)RU�VDIHW\�OHYHO��
)DVW�VKXWGRZQ��VLQJOH�IDLOXUH�RU�VWXFN�URG��������
/RQJ�WHUP�VKXWGRZQ��ZLWK�VXUYHLOODQFH�RI�VXE�FULWLFDOLW\��LQFOXGLQJ�VLQJOH�IDLOXUH��PDLQWHQDQFH��������
5H�FULWLFDOLW\�RI�UHDFWRU�FRUH��VKRUW�WHUP��EXW�FODGGLQJ�WHPSHUDWXUHV�UHPDLQLQJ�EHORZ�OLPLWV �IRU�VWHDP
OLQH�UXSWXUH��3:5��
)XHO�HOHPHQW�SRRO����������LQ�VSHFLILF�FDVHV�������

)RU�VDIHW\�OHYHOV���DQG��
6KXWGRZQ�ZLWK�FRQWURO�URGV��UHDFWLYLW\�W\SLFDOO\������
3HUPDQHQW�VKXWGRZQ�ZLWK�VXUYHLOODQFH�RI�VXE�FULWLFDOLW\���������ZLWKRXW�������
)XHO�HOHPHQW�SRRO��������

6XE�FULWLFDOLW\�
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$IWHU�OHVV�IUHTXHQW�HYHQWV��VDIHW\�OHYHO�����VXFK�DV�ORVV�RI�FRRODQW�DFFLGHQWV��WKH�IXQFWLRQ�RI�WKH
IXHO�URG�EDUULHU�VKRXOG�QRW�EH�ORVW��7KLV�LV�VSHFLILHG�E\�D�PD[LPXP�FODGGLQJ�WHPSHUDWXUH��H��J�
������&�DFFRUGLQJ�WR�$SSHQGL[�.�RI�WKH�8�6��&)5������D�OLPLWDWLRQ�RI�ORFDO�SHUFHQWDJH�RI�IXHO
FODGGLQJ�R[LGDWLRQ��H��J���������RI�LQLWLDO�FODGGLQJ�WKLFNQHVV���DQG�D�OLPLWDWLRQ�RI�WKH�DPRXQW�RI
]LUFRQLXP� R[LGDWLRQ� �H�� J�� �� �� �� RI� FRUH� PDVV� LQYHQWRU\� RI� ]LUFRQLXP��
7KHUH�LV�D�WHQGHQF\�WR�GLVWLQJXLVK�EHWZHHQ�PRUH�IUHTXHQW�DQG�OHVV�IUHTXHQW�HYHQWV�ZLWKLQ�OHYHO��
DFFLGHQWV��VDIHW\�OHYHOV��D�DQG��E���OLPLWDWLRQ�RI�FODGGLQJ�WHPSHUDWXUH�WR�����&��!����&�IRU�OHVV
WKDQ���V���������&�

)RU�QRUPDO�RSHUDWLRQ�DQG�GXULQJ�DQWLFLSDWHG�WUDQVLHQWV��VDIHW\�OHYHOV���DQG����GHSDUWXUH�IURP
QXFOHDWH�ERLOLQJ�LV�QRW�DOORZHG��'1%�!������LQFOXGLQJ�XQFHUWDLQWLHV��DV�D�SURWHFWLRQ�RI�WKH�IXHO
URG�ERXQGDU\�>�@
>�@�.7$�UXOH���������'HVLJQ�RI�UHDFWRU�FRUH�RI�3:5�DQG�%:5��SDUW����)XQGDPHQWDOV�RI�WKHUPDO
K\GUDXOLF�GHVLJQ���FKDSWHU����DOORZV�IRU�VDIHW\�OHYHO���HYHQWV�DQ�DOWHUQDWLYH�WR�WKH�DYRLGDQFH�RI
FULWLFDO�ERLOLQJ�FRQGLWLRQV��,W�UHTXLUHV�WKH�OLPLWDWLRQ�RI�FODGGLQJ�WHPSHUDWXUHV�LQ�VXFK�D�ZD\�WKDW
WKH�GHVLJQ�YDOXHV�RI�WKH�IXHO�URGV�DUH�QRW�H[FHHGHG�WKXV�DOORZLQJ�WKDW�WKH�RSHUDWLRQ�RI�WKH�SODQW
FDQ�EH�FRQWLQXHG�DIWHU�WKH�OHYHO���HYHQW�

,Q� QRUPDO� RSHUDWLRQ� DQG� GXULQJ� DQWLFLSDWHG� WUDQVLHQWV� �VDIHW\� OHYHOV� �� DQG� ��� QR� ORFDO� IXHO
PHOWLQJ�VKRXOG�RFFXU��SURWHFWLRQ�RI�WKH�EDUULHU�IXHO�PDWUL[��

)XHO�URG�OLPLWV�

>�@�.7$�UXOH���������'HVLJQ�RI�UHDFWRU�FRUH�RI�3:5�DQG�%:5��SDUW����)XQGDPHQWDOV�RI�WKHUPDO�K\GUDXOLF�GHVLJQ���FKDSWHU����DOORZV�IRU�VDIHW\�OHYHO���HYHQWV
DQ�DOWHUQDWLYH�WR�WKH�DYRLGDQFH�RI�FULWLFDO�ERLOLQJ�FRQGLWLRQV��,W�UHTXLUHV�WKH�OLPLWDWLRQ�RI�FODGGLQJ�WHPSHUDWXUHV�LQ�VXFK�D�ZD\�WKDW�WKH�GHVLJQ�YDOXHV�RI�WKH�IXHO
URGV�DUH�QRW�H[FHHGHG�WKXV�DOORZLQJ�WKDW�WKH�RSHUDWLRQ�RI�WKH�SODQW�FDQ�EH�FRQWLQXHG�DIWHU�WKH�OHYHO���HYHQW�
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�����-XO\�������6RILD��%XOJDULD

)RU�YHU\�UDUH�HYHQWV��VDIHW\�OHYHO����QR�VXUFKDUJH�LV�UHTXHVWHG�

)RU�DFFLGHQWV��VDIHW\�OHYHO����D�VXSSOHPHQWDU\�XQFHUWDLQW\�FKDUJH�RI�WZR�WLPHV�WKH�VWDQGDUG
GHYLDWLRQ�LV�WR�EH�DGGHG�

7KH�.7$�UXOH������GRHV�QRW�UHJXODWH�WKH�VXUFKDUJH�IRU�RSHUDWLQJ�FRQGLWLRQV��VDIHW\�OHYHOV���DQG
����)ROORZLQJ�WKH�JHQHUDO�WHQGHQF\�WKDW�IRU�PRUH�IUHTXHQW�HYHQWV�PRUH�VWULFW�UHTXLUHPHQWV�DUH�WR
EH�DSSOLHG��DW�OHDVW�WKH�VXUFKDUJH�RI�OHYHO���RI�WZR�WLPHV�WKH�VWDQGDUG�GHYLDWLRQ�LV�WR�EH�DGGHG�

,Q�JHQHUDO�WKH�GHFD\�KHDW�PD\�EH�FDOFXODWHG�DFFRUGLQJ�WR�',1��������6XUFKDUJHV�DUH�WR�EH�DGGHG
LQ�RUGHU�WR�FRQVLGHU�XQFHUWDLQWLHV��.7$�UXOH���������������

'HFD\�KHDW

)RU�VDIHW\�OHYHO��D�HYHQWV�LW�LV�UHTXLUHG�WKDW�WKH�FRRODELOLW\�RI�WKH�FRUH�VKRXOG�EH�PDLQWDLQHG�DV
IDU�DV�SRVVLEOH�DQG�WKH�DELOLW\�WR�VKXW�GRZQ�WKH�UHDFWRU�E\�PHDQV�RI�LQVHUWLRQ�RI�FRQWURO�URGV
�H[FHSWLRQV�DUH�H�J��$7:6�HYHQWV��
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� )RU�VDIHW\�OHYHO��E��)XHO�HOHPHQWV�PXVW�EH�FRYHUHG�ZLWK�ZDWHU
� )RU�VDIHW\�OHYHO��E�DQG��D�������&
� )RU�VDIHW\�OHYHO���DQG��D�������&
� )RU�VDIHW\�OHYHO���������&
7HPSHUDWXUHV�LQ�IXHO�HOHPHQW�SRRO�

� )RU�UDUH�HYHQWV�VXFK�DV�$7:6�SULPDU\�V\VWHP��VDIHW\�OHYHO��D��VWUHVVHV�VKRXOG�EH�EHORZ
$60(�FRGH�VHFWLRQ�,,,��GLYLVLRQ����OHYHO�&�VHUYLFH�OLPLWV��W\SLFDOO\������RI�GHVLJQ
SUHVVXUH��

� )RU�OHVV�IUHTXHQW�WUDQVLHQWV��VDIHW\�OHYHO����QR�RSHQLQJ�RI�SUHVVXULVHU�VDIHW\�YDOYHV��SUHVVXUH
EHORZ�GHVLJQ�SUHVVXUH�

� )RU�DQWLFLSDWHG�WUDQVLHQWV��VDIHW\�OHYHO����QR�RSHQLQJ�RI�SUHVVXULVHU�UHOLHI�YDOYH��VSHFLDO
*HUPDQ�UHTXLUHPHQW�

&RRODQW�V\VWHP�ERXQGDU\�OLPLWV�



&RPSDUDWLYH�$QDO\VLV�RI�$VVXPSWLRQV��0RGHOV�DQG�5HVXOWV�RI�$FFLGHQW�$QDO\VHV�LQFOXGHG�LQ�6$5V
�����-XO\�������6RILD��%XOJDULD

2EOLJDWLRQV�RI�/LFHQVHH�DQG�$XWKRULW\��5HJXODWRU\�%RG\���LQ�365

�

3$576� 6DIHW\�6WDWXV�$QDO\VLV� 3UREDELOLVWLF�6DIHW\�
�$QDO\VLV��36$�� 3K\VLFDO�3URWHFWLRQ�

67$1'$5'6� *XLGH�
6DIHW\�6WDWH�$QDO\VLV�

*XLGH�
3UREDELOLVWLF�

6DIHW\�$QDO\VLV�
*XLGH�

'HWHUPLQLVWLF�$QDO\VLV�
RI�WKH�3K\VLFDO�
�3URWHFWLRQ�

$JUHHPHQW��RQ�365�3URFHGXUH�EHWZHHQ�/LFHQVHH�DQG�$XWKRULW\�

&XUUHQW�3ODQW�'HVFULSWLRQ�

352&((',1*�
2)�7+(�

/,&(16((�

$VVHVVPHQW�RI�WKH�3ODQW�V�6DIHW\�6\VWHPV�DFFRUGLQJ�WR�WKH�5H��TXLUHPHQWV�DQG�6WDQ��GDUGV�RI�WKH�3URWHF��WLRQ�*RDO�&RQFHSW�

'HVFULSWLRQ�RI�2SHUD��WLRQDO�0DQDJHPHQW�DQG�(YDOXDWLRQ�RI�2SHUDWLQJ�([SHULHQFH�

5HSRUW��2SHUDWLRQDO�0DQDJH��PHQW�DQG�2SHUDWLQJ�([SHULHQFH�
5HSRUW��'HWHUPLQLVWLF�3URWHF��WLRQ�*RDO�2ULHQWHG�5H��YLHZ�

([DPLQDWLRQ�RI�WKH�%DODQFH�RI�WKH�6DIHW\�&RQFHSW�DQG�'HWHUPL��QDWLRQ�RI�&XPXODWLYH�)UHTXHQF\�RI�QRW�&RQ��WUROOHG�3ODQW�6WDWHV�E\�3UREDELOLVWLF�0HWKRGV�
5HSRUW��36$�

5HSRUW��)LQDO�5HYLHZ�RI�WKH�6DIHW\�6WDWXV�LQYROYLQJ�WKH�5HVSHFWLYH���������5HVXOWV�RI�WKH�3DUWV�RI�WKH�365�

5HSRUW��6WDWH�RI�3K\VLFDO�3URWHFWLRQ�

2YHUDOO�$VVHVVPHQW�E\�WKH�6XSHUYLVRU\�$XWKRULW\��$GPLQLVWUDWLYH�0HDVXUHV�DQG�'LUHFWLYHV�

3URWHFWLRQ�*RDO�2ULHQWHG�(YDOXDWLRQ��LI�QHFHV��VDU\��ZLWK�&RQVXOWDWLRQ�RI�H[WHUQDO�([SHUWV�
(YDOXDWLRQ��LI�QHFHV��VDU\��ZLWK�&RQVXOWDWLRQ�RI�H[WHUQDO�([SHUWV�

(YDOXDWLRQ��LI�QHFHV��VDU\��ZLWK�&RQVXOWDWLRQ�RI�H[WHUQDO�([SHUWV�352&((',1*�
2)�7+(�

$87+25,7<�
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)LJ�����3URFHGXUH�RI�GHWHUPLQLVWLF�VDIHW\�VWDWXV�DQDO\VLV
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&RPSDUDWLYH�$QDO\VLV�RI�$VVXPSWLRQV��0RGHOV�DQG�5HVXOWV�RI�$FFLGHQW�$QDO\VHV�LQFOXGHG�LQ�6$5V
�����-XO\�������6RILD��%XOJDULD

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

�����SURMHFW��FRPSUHKHQVLYH�DQG�KLHUDUFKLFDO�VWUXFWXUH�RI�UHDFWRU�VDIHW\�UHTXLUHPHQWV
³.7$�����´�FRQVLVWV�RI�WKH�IROORZLQJ�SDUWV�

��WKH�.7$�6DIHW\�)XQGDPHQWDOV������
��6HYHQ�.7$�EDVLV�UXOHV��DQG�WKH
��.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
EDVLFDOO\�SUHYHQWLYH�DQG�IROORZV�FORVHO\�WKH�GHIHQFH�LQ�GHSWKV�FRQFHSW�ZKLFK
KDV�WR�EH�DSSOLHG�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�VXSSOHPHQWHG�E\�SUREDELOLVWLF
HOHPHQWV�LQ�RUGHU�WR�DOORZ�WR�VWDWH�WKH�VDIHW\



&RPSDUDWLYH�$QDO\VLV�RI�$VVXPSWLRQV��0RGHOV�DQG�5HVXOWV�RI�$FFLGHQW�$QDO\VHV�LQFOXGHG�LQ�6$5V
�����-XO\�������6RILD��%XOJDULD

������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�
SURWHFWLRQ�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�³FRROLQJ�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´�



&RPSDUDWLYH�$QDO\VLV�RI�$VVXPSWLRQV��0RGHOV�DQG�5HVXOWV�RI�$FFLGHQW�$QDO\VHV�LQFOXGHG�LQ�6$5V
�����-XO\�������6RILD��%XOJDULD

7KH�FRUUHVSRQGLQJ�IXQFWLRQV�IRU�WKH�ILUVW�SDUWLDO�VDIHW\�JRDO�DUH�
l 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�
)RP�WKH�VHFRQG�SDUWLDO�VDIHW\�JRDO�

l 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�DFFRUGLQJ�WR�WKH
IRXU�VDIHW\�OHYHOV�



&RPSDUDWLYH�$QDO\VLV�RI�$VVXPSWLRQV��0RGHOV�DQG�5HVXOWV�RI�$FFLGHQW�$QDO\VHV�LQFOXGHG�LQ�6$5V
�����-XO\�������6RILD��%XOJDULD

7KH�UHPDLQLQJ�WKUHH�EDVLV�UXOHV�FRQWDLQ�DGGLWLRQDO�GHVLJQ�LQGHSHQGHQW
UHTXLUHPHQWV�QHHGHG�WR�DFKLHYH�WKH�SURWHFWLRQ�JRDOV��7KHVH�UXOHV�DUH

l *HQHUDO�WHFKQLFDO�UHTXLUHPHQWV
l 0HWKRGRORJ\�RI�VDIHW\�GHPRQVWUDWLRQ
l 3HUVRQDO�DGPLQLVWUDWLYH�PHDVXUHV



&RPSDUDWLYH�$QDO\VLV�RI�$VVXPSWLRQV��0RGHOV�DQG�5HVXOWV�RI�$FFLGHQW�$QDO\VHV�LQFOXGHG�LQ�6$5V
�����-XO\�������6RILD��%XOJDULD

*56�0HWKRGRORJ\�&RQVLGHULQJ�2SHUDWLRQDO�([SHULHQFH
7KH�H[LVWLQJ�UXOHV�DQG�UHJXODWLRQV�DUH�UHODWHG�PDLQO\�WR�GHVLJQ��FRQVWUXFWLRQ�DQGFRPPLVVLRQLQJ�RI�133V�DQG�ZHUH�QRW�SULPDULO\�GHYHORSHG�WR�FRQVLGHUUHTXLUHPHQWV�WKDW�FDQ�EH�GHULYHG�IURP�D�ORQJ�WHUP�RSHUDWLRQDO�H[SHULHQFH��7KHVHUXOHV�DQG�UHJXODWLRQV�ZHUH�FUHDWHG�DW�D�WLPH�ZKHQ�WKHUH�ZDV�D�EURDG�ZLOOLQJQHVV�RIFRQVHQW�WR�VROYH�SUREOHPV�DQG�ILQG�UHVXOWV�DPRQJ�DOO�SDUWLFLSDQWV�DQG�ZKHQ�WKHQHFHVVDU\�H[SHUWLVH�ZDV�VWLOO�SUHVHQW�WR�WKH�UHTXLUHG�H[WHQW��,W�LV�WKHUHIRUH�QRWVXUSULVLQJ�WKDW�WKH�SUHVHQW�UXOHV�DQG�UHJXODWLRQV�KDYH�WR�EH�VXSSOHPHQWHG�)XUWKHUPRUH��WKH\�DOPRVW�H[FOXVLYHO\�FRQFHQWUDWH�RQ�D�GHWHUPLQLVWLF�VDIHW\DVVHVVPHQW��EXW�LQ�WKH�PHDQWLPH�SUREDELOLVWLF�VDIHW\�DVVHVVPHQWV�KDYH�EHFRPH�WKHVWDWH�RI�WKH�DUW�

l %UHDN�SUHFOXVLRQ�FRQFHSW�LV�DSSOLHG��7KH�XSSHU�OLPLW�RI�WKH�VL]H�RI�/2&$�RI�OHYHO���FDQ�EHUHVWULFWHG����$��7KH�/%/2&$�FDQ�WKHQ�EH�WUHDWHG�LQ�OHYHO��D�LQ�WKH�VDIHW\�DVVHVVPHQWQRWZLWKVWDQGLQJ�RI�WKH�IDFW�WKDW�WKH�/%/2&$�ZDV�WKH�GHVLJQ�EDVLV�IRU�WKH�HPHUJHQF\�FRUHFRROLQJ�V\VWHP�DQG�WKH�FRQWDLQPHQW�
l 7KH�DFFLGHQW�DQDO\VLV�QHHGHG�PDLQO\�IRU�WKH�DVVHVVPHQW�LQ�VDIHW\�OHYHO���VKDOO�EHSUHIHUDEO\�³EHVW�HVWLPDWH´�DQDO\VLV�RI�WKH�VHOHFWHG�HYHQWV
l *56�DSSOLHV�DVVHVVPHQW�FULWHULD�WR�WKH�133V�LQ�*HUPDQ\�WKDW�DUH�LQWHUQDWLRQDOO\�DSSOLHG�IRUIXWXUH�SODQWV



&RPSDUDWLYH�$QDO\VLV�RI�$VVXPSWLRQV��0RGHOV�DQG�5HVXOWV�RI�$FFLGHQW�$QDO\VHV�LQFOXGHG�LQ�6$5V
�����-XO\�������6RILD��%XOJDULD

l 7KH�EDVLF�GHWHUPLQLVWLF�VDIHW\�UHTXLUHPHQWV�DUH�VXSSOHPHQWHG�E\�SUREDELOLVWLF
SDUDPHWHUV

l *56�PHWKRGRORJ\�EDVHG�RQ�RSHUDWLRQDO�H[SHULHQFH�GLVWLQJXLVKHV�
�������V\VWHP�GDPDJH�VWDWH��UHIHUHQFH�VXPPDWLRQ�JRDO���������U\�
�������FRUH�GDPDJH�VWDWH� ��UHIHUHQFH�VXPPDWLRQ�JRDO���������U\�
�������SODQW�GDPDJH�VWDWH���UHIHUHQFH�VXPPDWLRQ�JRDO���������U\�
7KH�WKUHH�GDPDJH�VWDWHV�DUH�GHILQHG�E\�FRQVLGHULQJ�WKH�LQWHUFRQQHFWLRQV�EHWZHHQ�WKH�GHIHQFH�LQ�
GHSWK�FRQFHSW�DQG�WKH�36$�UHVXOWV�


