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,QDGHTXDWH�WUDLQLQJ�VNLOOV
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(DUWK�6FLHQFH

2IILFH
0DUV�)XWXUH

3URMHFWV�2IILFH

3ODQHWDU\�)OLJKW
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2IILFH

(DUWK�6FLHQFH

)OLJKW

([SHULPHQWV

2IILFH

6SDFH�6FLHQFH�DQG

0LFURJUDYLW\�)OLJKW

([SHULPHQWV�2IILFH

;������0'���LQWHJUDWHG�ILQDO�GHOLYHU\�SURMHFW�

RXWHU�SODQHWDU\�DQG�VRODU�SUREH�SURMHFWV�

0DUV�6XUYH\RU�·���

0DUV�0LFURPLVVLRQV�0DUV�1HWZRUN�

6WDUGXVW�SURMHFW��'HHS�6SDFH�2QH�

*HQHVLV�SURMHFW��'HHS�,PSDFW�SURMHFW�



��

7LHU &DXVDO�)DFWRUV &DXVH

���6HQLRU�0DQDJHPHQW 5HTXLUHPHQWV�DUH�QRW�SDVVHG�RQ�LQ
VXIILFLHQW�GHWDLO�QRU�DUH�WKH\�EDFNHG�E\�DQ
DGHTXDWH�YDOLGDWLRQ�SODQ�

'HFLVLRQ�QRW�WR�SHUIRUP�DQ�D�SULRU�DQDO\VLV
RI�ZKDW�FRXOG�JR�ZURQJ�RQ�WKH�0&2�

/LPLWHG�LQGHSHQGHQW�WHVWLQJ�RI�WKH
JURXQG�EDVHG�60B)RUFHV�URXWLQH�

1R�GRFXPHQWHG�JXLGDQFH�RQ�WKH
LPSOHPHQWDWLRQ�RI�WKH�)DVWHU�
%HWWHU��&KHDSHU�VWUDWHJ\�SUHYHQWHG
PDQDJHUV�IURP�UHVLVWLQJ�SUHVVXUHV
WR�FXW�FRVWV�VFKHGXOHV�WKDW�PLJKW
FRPSURPLVH�PLVVLRQ�VXFFHVV�

���0LGGOH�0DQDJHPHQW 0LQLPDO�QXPEHU�RI�GHYHORSPHQW�VWDII
WUDQVLWLRQ�WR�RSHUDWLRQV�

60B)RUFHV�URXWLQHV�DUH�ZULWWHQ�XVLQJ
,PSHULDO�DQG�QRW�PHWULF�XQLWV�IRU�WKUXVWHU
SHUIRUPDQFH�

/DFN�RI�UHVRXUFHV�IRU�WKH�0DUV
6XUYH\RU�3URJUDP�OLPLWHG�WKH
QXPEHU�RI�VWDII�DYDLODEOH�DQG�PD\
DOVR�KDYH�SUHYHQWHG�VWDII�IURP
UHFHLYLQJ�DGHTXDWH�WUDLQLQJ�RQ
FULWLFDO�DVSHFWV�RI�WKH�PLVVLRQ�

���/RZHU�0DQDJHPHQW 7&0���LV�GLVFXVVHG�EXW�QRW�H[HFXWHG�

���6XSHUYLVLRQ

���:RUNHUV�$FWLRQV 'HFLVLRQ�WR�UHMHFW�EDUEHFXH�PDQRHXYUH�

'HFLVLRQ�WR�XVH�DV\PPHWULFDO�VRODU�DUUD\�
���'LUHFW�&DXVH *URXQG�EDVHG�VRIWZDUH�XVHV�,PSHULDO�DQG

QRW�0HWULF�XQLWV�IRU�WKUXVWHU�SHUIRUPDQFH
LQ�FRPSLOLQJ�$0'�GDWD�ILOH�

2UJDQLVDWLRQ��/0$��&RQWUDFWRU�
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7LHU &DXVDO�)DFWRUV &DXVH

���6HQLRU
0DQDJHPHQW
�-3/�/DERUDWRU\
'LUHFWRU�DQG�0DUV
3URJUDP�2IILFH
'LUHFWRU�

0LQLPDO�QXPEHU�RI�GHYHORSPHQW
VWDII�WUDQVLWLRQ�WR�RSHUDWLRQV�

'HFLVLRQ�QRW�WR�SHUIRUP�DQ�D�SULRU
DQDO\VLV�RI�ZKDW�FRXOG�JR�ZURQJ�RQ
WKH�0&2�

/LPLWHG�LQGHSHQGHQW�WHVWLQJ�RI�WKH
JURXQG�EDVHG�60B)RUFHV�URXWLQH�

)HHOLQJ�WKDW�RUELWLQJ�0DUV�LV
URXWLQH�

,QVXODU�UHODWLRQVKLS�ZLWK�/0$
SUHYHQWHG�DGHTXDWH�ULVN
DVVHVVPHQW�DQG�PLWLJDWHG
DJDLQVW�LQGHSHQGHQW�UHYLHZV�

���0LGGOH
0DQDJHPHQW
�&OLPDWH�2UELWHU
3URMHFW�0DQDJHU�

7&0���LV�GLVFXVVHG�EXW�QRW
H[HFXWHG�

���/RZHU
0DQDJHPHQW
�)OLJKW�2SHUDWLRQV
0DQDJHU�)OLJKW
'HYHORSPHQW
0DQDJHU�

60B)RUFHV�URXWLQHV�DUH�ZULWWHQ
XVLQJ�,PSHULDO�DQG�QRW�PHWULF�XQLWV
IRU�WKUXVWHU�SHUIRUPDQFH�

'HFLVLRQ�WR�UHMHFW�EDUEHFXH�PRGH�

'HFLVLRQ�WR�XVH�DV\PPHWULFDO�VRODU
DUUD\�

2UJDQLVDWLRQ��-3/
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7LHU &DXVDO�)DFWRUV &DXVH

���6HQLRU�0DQDJHPHQW
�6FLHQFH�%RDUG�RI
'LUHFWRUV�

3URMHFW�RYHUVLJKW�SUREOHPV
VWHP�IURP�FRPSOH[�UHODWLRQVKLS
EHWZHHQ�-3/�DQG�/0$��DQG
1$6$�+4��

)DLOXUH�WR�FRPPXQLFDWH�WKH
PLVVLRQ�LPSOLFDWLRQV�RI�WKH
)DVWHU��%HWWHU��&KHDSHU
VWUDWHJ\�

�F��0LGGOH�0DQDJHPHQW
�$VVRFLDWH
$GPLQLVWUDWRU��2IILFH
RI�6FLHQFH�
�E��0LGGOH�0DQDJHPHQW
�6FLHQFH�&KLHI�RI�6WDII�

/DFN�RI�PDQDJHULDO�OHDGHUVKLS�LQ
SURPRWLQJ�UHVSRQVLEOH�DWWLWXGHV
WR�,QFLGHQWV��6XUSULVHV�DQG
$QRPDO\�UHSRUWLQJ�

)DLOXUH�WR�FRPPXQLFDWH�WKH
LPSRUWDQFH�RI�H[SUHVVLQJ
FRQFHUQV�ERWK�DERXW�VSHFLILF
LPSOHPHQWDWLRQ�LVVXHV�DV�ZHOO
DV�UHVRXUFH�DQG�PDQDJHPHQW
SUREOHPV�

�D��0LGGOH�0DQDJHPHQW
�$GYDQFHG�6WXGLHV
'LYLVLRQ��0LVVLRQ
'HYHORSPHQW�'LYLVLRQ�
5HVHDUFK�DQG�3URJUDP
0DQDJHPHQW�'LYLVLRQ«�

5HTXLUHPHQWV�DUH�QRW�SDVVHG�RQ
LQ�VXIILFLHQW�GHWDLO�QRU�DUH�WKH\
EDFNHG�E\�DQ�DGHTXDWH
YDOLGDWLRQ�SODQ�

2UJDQLVDWLRQ��1$6$�+HDGTXDUWHUV
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7KH�0DUV�3RODU�/DQGHU



��

0DUV�3RODU
/DQGHU�DQG
'HHS�6SDFH
�03/�'6��
ODXQFKHG
��������

&UXLVH�SKDVH
HQGV����������

)LQDO
7UDMHFWRU\
&RUUHFWLRQ
0DQHXYHU

�7&0���EHJLQV
�������
��������

/DVW�VLJQDO
IURP�03/�'6�

�������
��������

03/�'6�
DUH�ORVW
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&KDQJH�$QDO\VLV
3ULRU�,GHDO
&RQGLWLRQ

3UHVHQW�&RQGLWLRQ (IIHFW�RI�FKDQJH

*UHDWHU�GHYHORSPHQW�HIIRUW
8VH�RI�RII�WKH�VKHOI�KDUGZDUH
DQG�LQKHULWHG�GHVLJQV�DV�PXFK�DV
SRVVLEOH�
8VH�DQDO\VLV�DQG�PRGHOOLQJ�DV
FKHDSHU�DOWHUQDWLYHV�WR�V\VWHP
WHVW�DQG�YDOLGDWLRQ�

)DVWHU��EHWWHU�
FKHDSHU�VWUDWHJ\
UHTXLUHG
VXIILFLHQW
LQYHVWPHQW�WR
YDOLGDWH�KLJK�ULVN
WHFKQRORJLHV
EHIRUH�ODXQFK�

0DUV�6XUYH\RU·���IDFHV
SUHVVXUHV�WR�SXVK�WKH
ERXQGDULHV�RI�WHFKQRORJ\�DQG
FRVW�

/LPLW�FKDQJHV�WR�WKRVH�UHTXLUHG
WR�FRUUHFW�NQRZQ�SUREOHPV�
UHVLVW�FKDQJHV�WKDW�GR�QRW
FRQWULEXWH�WR�PLVVLRQ�VXFFHVV�
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0DUV�3RODU
/DQGHU�DQG
'HHS�6SDFH
�03/�'6��
ODXQFKHG
��������

&UXLVH�SKDVH
HQGV����������

/DXQFK
DSSURYHG�

0DUV�6XUYH\RU·���IDFHV
SUHVVXUHV�WR�SXVK�ERXQGDULHV�RI

FRVW�DQG�WHFKQRORJ\�

7HFKQRORJLFDO�LQQRYDWLRQ�DQG�FRVWV
FRQVWUDLQWV�RIWHQ�GHPDQG�LQFUHDVHG

GHYHORSPHQW�HIIRUW�

8VH�RII�WKH�
VKHOI�LQKHULWHG�GHVLJQV�DV

PXFK�DV�SRVVLEOH�

/LPLW�FKDQJHV�WR�WKRVH�UHTXLUHG
WR�FRUUHFW�NQRZQ�SUREOHPV�

8VH�DQDO\VLV�PRGHOOLQJ�DV
FKHDSHU�DOWHUQDWLYHV�WR

GLUHFW�WHVWLQJ�

03/
&RQW���



��

&KDQJH�$QDO\VLV
3ULRU�,GHDO
&RQGLWLRQ

3UHVHQW�&RQGLWLRQ (IIHFW�RI�FKDQJH

%RWWRP�XS�)0(&$�KLGHV
V\VWHPLF�LVVXHV�DQG�LQWHUDFWLRQV�

$GHTXDWH�ULVN
DVVHVVPHQW�DW
V\VWHP�OHYHO�

1R�V\VWHP�OHYHO�IDXOW�WUHH
DQDO\VLV�ZDV�IRUPDOO\
FRQGXFWHG�RU�GRFXPHQWHG� 1R�ULVN�DQDO\VLV�RI�SURSXOVLRQ�

WKHUPDO�DQG�FRQWURO�V\VWHP
LQWHUDFWLRQ�
%XJ�LQ�WLPH�XS�OLQN�ORVV�URXWLQHV
QRW�IRXQG�XQWLO�DIWHU�WKH�IDLOXUH�

$GHTXDWH�ULVN
DVVHVVPHQW�DW
VXEV\VWHPV�OHYHO

)DXOW�WUHH�DQDO\VLV�WUHDWHG
LQFRQVLVWHQWO\�IRU�GLIIHUHQW
VXEV\VWHPV� 3UHPDWXUH�WULJJHU�RI�WRXFKGRZQ

VHQVRU�IRXQG�LQ�)7�EHIRUH�('/
EXW�QRW�JXDUGHG�DJDLQVW��

3URMHFW
PDQDJHPHQW
PDLQWDLQV�H[SOLFLW
ULVN�VLJQDWXUH�IRU
WKH�SURMHFW�

1R�ULVN�DVVHVVPHQW�IRU�JRLQJ
EH\RQG�3UHOLP��'HVLJQ�UHYLHZ
ZLWK�����PDVV�WKUHVKROG�

0DQDJHPHQW�IRFXV�RQ�PDVV
UHGXFWLRQ�QRW�RQ�ULVN�UHGXFWLRQ�



��

0DUV�3RODU

/DQGHU�DQG

'HHS�6SDFH

�03/�'6��

ODXQFKHG

��������

/DXQFK

DSSURYHG�

0DUV�6XUYH\RU·���IDFHV

SUHVVXUHV�WR�SXVK�ERXQGDULHV�RI

FRVW�DQG�WHFKQRORJ\�

7HFKQRORJLFDO�LQQRYDWLRQ�DQG�FRVWV

FRQVWUDLQWV�RIWHQ�GHPDQG�LQFUHDVHG

GHYHORSPHQW�HIIRUW�

8VH�WHVW�UHVXOWV�IURP

RII�WKH�VKHOI�LQKHULWHG

GHVLJQV�

/LPLW�FKDQJHV�WR�WKRVH�UHTXLUHG

WR�FRUUHFW�NQRZQ�SUREOHPV�

8VH�DQDO\VLV�PRGHOOLQJ�DV

FKHDSHU�DOWHUQDWLYHV�WR

GLUHFW�WHVWLQJ�

03/

&RQW���
'HYHORSPHQW

FRPSOHWHG�

/0$�VWDII�ILQG�LW�KDUG�WR

IXOILOO�PLVVLRQ�UHTXLUHPHQWV

ZLWK�DYDLODEOH�UHVRXUFHV�

/DFN�RI�SHHU�LQWHUDFWLRQ�

/HVV�FKHFNV�DQG�EDODQFHV

WKDQ�QRUPDO�LQ�-3/

SURMHFWV�
,QVXIILFLHQW�WLPH�WR�UHIOHFW�RQ

GD\�WR�GD\�GHFLVLRQV�

%UHDNGRZQ�LQ�LQWHU�JURXS

FRPPXQLFDWLRQV�

.H\�WHFKQLFDO�DUHDV�VWDIIHG

E\�D�VLQJOH�LQGLYLGXDO�

/0$�XVHV�H[FHVVLYH

RYHUWLPH�WR�FRPSOHWH�ZRUN

WR�VFKHGXOH�

7HVWLQJ�DQG�YDOLGDWLRQ

PRUH�OLPLWHG�WKDQ�LQ�SUHYLRXV

PLVVLRQV�

3UHOLPLQDU\�GHVLJQ

UHYLHZ�

1R�DVVHVVPHQW�RI�ULVNV

IRU�SURFHHGLQJ�ZLWK

����PDVV�PDUJLQ�

0DQDJHPHQW�IRFXV�RQ

PDVV�UHGXFWLRQ�QRW�ULVN

PLWLJDWLRQ�

1R�V\VWHP�OHYHO

)DXOW�7UHH�DQDO\VLV

GRFXPHQWHG�

%RWWRP�XS�)0(&$

KLGHV�LQWHUDFWLRQ�LVVXHV

	�V\VWHPLF�IDLOXUHV�

1R�ULVN�DQDO\VLV�SHUIRUPHG

IRU�LQWHUDFWLRQ�EHWZHHQ

SURSXOVLRQ��WKHUPDO�	�FRQWURO

VXEV\VWHPV�

)DXOW�WUHH�DQDO\VLV

WUHDWHG�LQFRQVLVWHQWO\�E\

GLIIHUHQW�VXEV\VWHPV�

6RIWZDUH�EXJ�LQ�WLPHU�WR�UH�

HVWDEOLVK�IDLOHG�XSOLQN�RQO\�IRXQG

LQ�IDXOW�WUHH�DIWHU�PLVVLRQ�ORVV�

3UHPDWXUH�WULJJHU�RI�WRXFKGRZQ

VRIWZDUH�IRXQG�LQ�IDXOW�WUHH�EXW

QRW�HIIHFWLYHO\�JXDUGHG�DJDLQVW�
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&KDQJH�$QDO\VLV
3ULRU�,GHDO
&RQGLWLRQ

3UHVHQW�&RQGLWLRQ (IIHFW�RI�FKDQJH

3RVW�ODQGLQJ�IDXOW�UHVSRQVH�EXJV
RQO\�XQFRYHUHG�DIWHU�PLVVLRQ
ORVV�

6XIILFLHQW
UHVRXUFHV�WR
YDOLGDWH�DQG
YHULI\�VRIWZDUH
LQ�ODQGHG
FRQILJXUDWLRQ�

)OLJKW�VRIWZDUH�QRW�VXEMHFWHG
WR�CV\VWHP�OHYHO·�WHVWV�

7RXFKGRZQ�VHQVRU�VRIWZDUH
XQWHVWHG�ZLWK�ODQGHU�LQ�IOLJKW
FRQILJXUDWLRQ�
)OLJKW�V\VWHP�PDQDJHU�FKDLUHG
DOO�VXEV\VWHP�UHYLHZV�
/0$�VWDII�DSSURYH�FORVXUHV�RQ
DFWLRQV�ZLWKRXW�LQGHSHQGHQW
WHFKQLFDO�VXSSRUW�

6XEV\VWHP
SUHOLPLQDU\�DQG
FULWLFDO�GHVLJQ
UHYLHZV�SURYLGH
LQGHSHQGHQW
HYDOXDWLRQ�RI�NH\
GHFLVLRQV�

&RQWUDFWRUV�ODFNHG�QHFHVVDU\
LQSXW�IURP�H[WHUQDO�VRXUFHV�

6RPH�DFWLRQV�GLG�QRW�DGHTXDWHO\
DGGUHVV�FRQFHUQV�UDLVHG�E\
UHYLHZV�



��

0DUV�3RODU
/DQGHU�DQG
'HHS�6SDFH
�03/�'6��

ODXQFKHG
��������

&UXLVH�SKDVH
HQGV����������

)LQDO
7UDMHFWRU\
&RUUHFWLRQ
0DQHXYHU

�7&0���EHJLQV
�������
��������

/DVW�VLJQDO
IURP�03/�'6�

�������
��������

3UHPDWXUH
VKXW�GRZQ�RI
HQJLQHV

����PHWHUV
DERYH�VXUIDFH�

%RWK�'6�
SUREHV
VXIIHU
HOHFWULFDO
IDLOXUH�DW

LPSDFW�

'6��SUREHV
DUH�ORVW�

6RIWZDUH�FXWV�HQJLQHV�LI��
FRQVHFXWLYH�SRVLWLYH�UHDGLQJV
IURP�+DOO�(IIHFW�PDJQHWV�$1'
UDGDU�GHWHFWV�VXUIDFH�OHVV�WKDQ

���PHWHUV�DZD\�

7UDQVLHQW
VLJQDOV

SRVVLEOH�IURP
+DOO�(IIHFW
PDJQHWV�ZKHQ
OHJV�ILUVW
GHSOR\�DW

������PHWHUV
�(QWU\�������

5DGDU
GHWHFWV
VXUIDFH�RI
0DUV�LV���
PHWHUV�DZD\�
�(QWU\�������

6RIWZDUH�PDUNV
LQGLYLGXDO�OHJV�DV
IDLOHG�LI�WKH\
VKRZ�VSXULRXV
VLJQDOV�EXW�GRHV
QRW�UHVHW
7RXFKGRZQ

LQGLFDWRU�DW���

PHWHUV�
�(QWU\��������

6RIWZDUH
PDUNV�D
7RXFKGRZQ
LQGLFDWRU�DV
7UXH�LI�WZR
VSXULRXV
VLJQDOV

UHFHLYHG�IURP
VDPH�OHJ
������

PLOOLVHFRQGV
IURP

GHSOR\PHQW�

1R�VLQJOH�IDLOXUH�PRGH�LQ�WKH
SHQHWUDWRU�WLS�FRXOG�FDXVH�IDLOXUH
LQ�WHOHFRPV�V\VWHP��VR�SRVVLEOH
SUREOHP�LQ�DIW�ERG\�SRZHU�RU�5)

VXEV\VWHPV�

'6��SUREHV
LPSDFW�ZLWK
WKH�VXUIDFH�

)RUFHV�DW
LPSDFW

FRPSURPLVH
DIW�ERG\

EDWWHU\
DVVHPEO\�

)RUFHV�DW
LPSDFW

FRPSURPLVH�5)
FRPSRQHQWV�

'6��SUREHV
VHSDUDWH
FRUUHFWO\
IURP�FUXLVH

VWDJH�RI
03/�

/DXQFK
DSSURYHG�

'HYHORSPHQW
FRPSOHWHG�

3UHOLPLQDU\�GHVLJQ
UHYLHZ�

1R�DVVHVVPHQW�RI�ULVNV
IRU�SURFHHGLQJ�ZLWK
����PDVV�PDUJLQ�

0DQDJHPHQW�IRFXV�RQ
PDVV�UHGXFWLRQ�QRW�ULVN

PLWLJDWLRQ�

1R�V\VWHP�OHYHO
)DXOW�7UHH�DQDO\VLV
GRFXPHQWHG�

%RWWRP�XS�)0(&$
KLGHV�LQWHUDFWLRQ�LVVXHV
	�V\VWHPLF�IDLOXUHV�

1R�ULVN�DQDO\VLV
SHUIRUPHG�IRU

LQWHUDFWLRQ�EHWZHHQ
SURSXOVLRQ��WKHUPDO�	
FRQWURO�VXEV\VWHPV�

)DXOW�WUHH�DQDO\VLV
WUHDWHG�LQFRQVLVWHQWO\�E\
GLIIHUHQW�VXEV\VWHPV�

6RIWZDUH�EXJ�LQ�WLPHU�WR
UH�HVWDEOLVK�IDLOHG�XSOLQN

RQO\�IRXQG�LQ�IDXOW�WUHH
DIWHU�PLVVLRQ�ORVV�

3UHPDWXUH�WULJJHU�RI
WRXFKGRZQ�VRIWZDUH
IRXQG�LQ�IDXOW�WUHH�EXW
QRW�HIIHFWLYHO\�JXDUGHG

DJDLQVW�

0DUV�6XUYH\RU·���IDFHV
SUHVVXUHV�WR�SXVK�ERXQGDULHV

RI�FRVW�DQG�WHFKQRORJ\�

7HFKQRORJLFDO�LQQRYDWLRQ�DQG�FRVWV
FRQVWUDLQWV�RIWHQ�GHPDQG�LQFUHDVHG

GHYHORSPHQW�HIIRUW�

8VH�RII�WKH�
VKHOI�LQKHULWHG�GHVLJQV�DV

PXFK�DV�SRVVLEOH�

/LPLW�FKDQJHV�WR�WKRVH�UHTXLUHG
WR�FRUUHFW�NQRZQ�SUREOHPV�

8VH�DQDO\VLV�PRGHOOLQJ
DV�FKHDSHU�DOWHUQDWLYHV�WR

GLUHFW�WHVWLQJ�
0DUV�6XUYH\RU·���IDFHV

SUHVVXUHV�WR�SXVK�ERXQGDULHV�RI
FRVW�DQG�WHFKQRORJ\�

7HFKQRORJLFDO�LQQRYDWLRQ
�DQG�FRVWV�FRQVWUDLQWV
RIWHQ�GHPDQG�LQFUHDVHG
GHYHORSPHQW�HIIRUW�

'HFLVLRQ�WR�XVH
SXOVH�PRGH
FRQWURO�

'HFLVLRQ�WR�XVH
RII�WKH�VKHOI
HQJLQHV�LQ���[��
FRQILJXUDWLRQ�

8VH�WHVW�UHVXOWV�IURP
RII�WKH�VKHOI�LQKHULWHG

GHVLJQV�

/LPLW�FKDQJHV�WR
WKRVH�UHTXLUHG�WR�FRUUHFW

NQRZQ�SUREOHPV�

8VH�DQDO\VLV�PRGHOOLQJ
DV�FKHDSHU�DOWHUQDWLYHV�WR

GLUHFW�WHVWV�

+DUG�IRU�/0$�VWDII
�WR�IXOILOO�PLVVLRQ�UHTXLUHPHQWV
ZLWK�DYDLODEOH�UHVRXUFHV�

/DFN�RI�SHHU
LQWHUDFWLRQ�

/HVV�FKHFNV�DQG
EDODQFHV�WKDQ�QRUPDO�LQ

-3/�SURMHFWV�
,QVXIILFLHQW�WLPH

WR�UHIOHFW�RQ�GD\�WR�GD\
GHFLVLRQV�

%UHDNGRZQ�LQ
LQWHU�JURXS�FRPPXQLFDWLRQV�

.H\�WHFKQLFDO
DUHDV�VWDIIHG�E\�D�VLQJOH

LQGLYLGXDO�
/0$�XVHV�H[FHVVLYH

RYHUWLPH�WR�FRPSOHWH�ZRUN

WR�VFKHGXOH�

7HVWLQJ�DQG�YDOLGDWLRQ
PRUH�OLPLWHG�WKDQ�LQ�SUHYLRXV

PLVVLRQV�

3UHVVXUH�WR�XVH
RII�WKH�VKHOI�LQKHULWHG

GHVLJQV�

03/�LV�ORVW�

(QWU\��GHVFHQW�DQG�ODQGLQJ
WHOHPHWU\�LV�QRW�DYDLODEOH�

0LVKDS
LQYHVWLJDWLRQ
ERDUG�LV

HVWDEOLVKHG�

3UREOHPV�LQ�GHWHUPLQLQJ�FDXVH�RI
PLVKDS�PDNH�LW�KDUG�WR�LGHQWLI\
OHVVRQV�IRU�IXWXUH�V\VWHPV�

;�EDQG�GRZQOLQN�LV�GHSHQGHQW
XSRQ�PHGLXP�JDLQ�DQWHQQD�EHLQJ
SRLQWHG�DFFXUDWHO\�DW�(DUWK�

5HGXFHG�FKDQFH�RI�REWDLQLQJ
HQJLQHHULQJ�GDWD�DIWHU�DQRPDORXV

ODQGLQJ�

3RVW�ODQGLQJ�IDXOW�UHVSRQVH�EXJ
RQO\�XQFRYHUHG�DIWHU�ORVV�RI�WKH

PLVVLRQ�

6RIWZDUH�WR�VZLWFK�IURP�IDLOHG
XSOLQN�VWULQJ�WR�EDFNXS�XSOLQN

VWULQJ�FRQWDLQHG�EXJ�



��

&DXVH�&RQWH[W�6XPPDU\
(YHQW &RQWH[WXDO�&DXVDO -XVWLILFDWLRQ

0LVKDS�LQYHVWLJDWLRQ�ERDUG�LV
HVWDEOLVKHG�

&RQWH[WXDO 3RVW�LQFLGHQW�HYHQW

3UHPDWXUH�VKXW�GRZQ�RI�HQJLQHV� &DXVDO 7KH�LQFLGHQW�ZRXOG�QRW�KDYH�KDSSHQHG
LI�WKLV�KDG�EHHQ�DYRLGHG�

6RIWZDUH�PDUNV�LQGLYLGXDO�OHJV�DV
IDLOHG�LI�WKH\�VKRZ�VSXULRXV
VLJQDOV�EXW�GRHV�QRW�UHVHW
WRXFKGRZQ�LQGLFDWRU�

&DXVDO��%DUULHU� 7KH�LQFLGHQW�ZRXOG�QRW�KDYH�KDSSHQHG
LI�WKLV�KDG�EHHQ�DYRLGHG����7KLV
UHSUHVHQWV�D�IDLOHG�EDUULHU�EHFDXVH
WKH�VRIWZDUH�GRHV�FKHFN�IRU�VSXULRXV
VLJQDOV�LQ�LQGLYLGXDO�OHJV�EXW�GRHV�QRW
UHVHW�WKH�7RXFKGRZQ�LQGLFDWRU�

5DGDU�GHWHFWV�VXUIDFH�RI�0DUV�LV
���PHWHUV�DZD\�

&RQWH[WXDO 1RUPDO�RU�LQWHQGHG�EHKDYLRXU�

6RIWZDUH�PDUNV�D�WRXFKGRZQ
LQGLFDWRU�DV�WUXH�LI�WZR�VSXULRXV
VLJQDOV�UHFHLYHG�IURP�WKH�VDPH
OHJ�

&RQWH[WXDO 7KH�LQFLGHQW�ZRXOG�QRW�KDYH�KDSSHQHG
LI�WKLV�KDG�EHHQ�DYRLGHG���7KH�VRIWZDUH
FRXOG�KDYH�GLVUHJDUGHG�VHQVRU�YDOXHV
XQWLO�VRPH�WLPH�DIWHU�OHJ�GHSOR\PHQW�

7UDQVLHQW�VLJQDOV�SRVVLEOH�IURP
+DOO�(IIHFW�PDJQHWV�ZKHQ�OHJV
ILUVW�GHSOR\�DW�������PHWHUV�

&DXVDO 7KH�LQFLGHQW�ZRXOG�QRW�KDYH�KDSSHQHG
LI�WKLV�KDG�EHHQ�DYRLGHG�



��

&DXVH�&RQWH[W�6XPPDU\
(YHQW &RQWH[WXDO�

&DXVDO
-XVWLILFDWLRQ

/DVW�VLJQDO�IURP�03/�'6� &RQWH[WXDO 1RUPDO�RU�LQWHQGHG�EHKDYLRXU�

7&0��EHJLQV &RQWH[WXDO 1RUPDO�RU�LQWHQGHG�EHKDYLRXU�

&UXLVH�SKDVH�HQGV� &RQWH[WXDO 1RUPDO�RU�LQWHQGHG�EHKDYLRXU�

03/�'6��ODXQFK &RQWH[WXDO 1RUPDO�RU�LQWHQGHG�EHKDYLRXU�

/DXQFK�DSSURYHG &DXVDO 7KH�LQFLGHQW�ZRXOG�QRW�KDYH�KDSSHQHG�LI
WKLV�KDG�EHHQ�DYRLGHG���&RXOG�EH�LQWHQGHG
EHKDYLRXU�EXW�ODXQFK�VKRXOG�QRW�KDYH�EHHQ
DSSURYHG�ZLWKRXW�PRUH�DQDO\VLV�

'HYHORSPHQW�FRPSOHWHG &RQWH[WXDO 1RUPDO�RU�LQWHQGHG�EHKDYLRXU�

3UHOLPLQDU\�GHVLJQ�UHYLHZ�LV
SDVVHG�

&DXVDO &RXOG�EH�QRUPDO�EHKDYLRXU�EXW�SDVVLQJ�3'5
ZLWKRXW�IXUWKHU�ULVN�PDQDJHPHQW�ZDV�FDXVDO

'HFLVLRQ�WR�XVH�SXOVH�PRGH
FRQWURO�

&RQWH[WXDO $GGHG�FRPSOH[LW\�WR�GHYHORSPHQW�SURFHVV�

'HFLVLRQ�WR�XVH�RII�WKH�VKHOI
HQJLQHV�LQ�D��[��FRQILJXUDWLRQ�

&RQWH[WXDO $GGHG�FRPSOH[LW\�WR�GHYHORSPHQW�SURFHVV�



��

1RQ�&RPSOLDQFH�$QDO\VLV
'RQ·W�.QRZ

1HYHU�NQHZ 3RRU�WUDLQLQJ�RU�D�IDLOXUH�WR�GLVVHPLQDWH�UHJXODWLRQV�WR�WKH�DSSURSULDWH
UHFLSLHQWV�

)RUJRW ,QGLYLGXDO�IDFWRUV��LQDGHTXDWH�UHPLQGHUV�RU�XQUHDOLVWLF�DVVXPSWLRQV�RQ�WKH
SDUW�RI�DQ�RUJDQLVDWLRQ�DERXW�ZKDW�FDQ�EH�UHFDOOHG��HVSHFLDOO\�XQGHU
VWUHVV�

'LGQ·W�XQGHUVWDQG /DFN�RI�H[SHULHQFH�RU�RI�JXLGDQFH�LQ�KRZ�WR�DSSO\�LQIRUPDWLRQ�WKDW�KDV
DOUHDG\�EHHQ�SURYLGHG�

&DQ·W�FRPSO\

6FDUFH�UHVRXUFHV 2IWHQ�XVHG�WR�H[FXVH�QRQ�FRPSOLDQFH����,QYHVWLJDWRUV�PXVW�EH
FHUWDLQ�WKDW�DGHTXDWH�UHVRXUFHV�ZHUH�UHTXHVWHG�

,PSRVVLEOH 2UJDQLVDWLRQV�PD\�LPSRVH�FRQWUDGLFWRU\�FRQVWUDLQWV�VR�WKDW�LW�LV
LPSRVVLEOH�WR�VDWLVI\�RQH�UHJXODWLRQ�ZLWKRXW�EUHDNLQJ�DQRWKHU�

:RQ·W�FRPSO\

1R�SHQDOW\�QR
UHZDUG

7KHUH�PD\�EH�QR�LQFHQWLYH�WR�FRPSO\�ZLWK�D�UHTXLUHPHQW�DQG�KHQFH
WKHUH�PD\�EH�D�WHQGHQF\�WR�LJQRUH�LW�

'LVDJUHH ,QGLYLGXDOV�DQG�JURXSV�PD\�QRW�UHFRJQLVH�WKH�LPSRUWDQFH�RI�D
UHTXLUHPHQW�DQG�VR�PD\�UHIXVH�WR�VDWLVI\�LW����/RFDO�NQRZOHGJH�PD\
VXJJHVW�WKDW�D�UHJXODWLRQ�WKUHDWHQV�VDIHW\�



��

���%RWK�'6��SUREHV�VXIIHU�HOHFWULFDO�IDLOXUH�DW�LPSDFW

���)RUFHV�DW�LPSDFW�FRPSURPLVH�DIW�ERG\�EDWWHU\�

���)RUFHV�DW�LPSDFW�FRPSURPLVH�5)�FRPSRQHQWV

���3UHPDWXUH�(QJLQH�6KXW�'RZQ����P��IURP�VXUIDFH�

���6RIWZDUH�PDUNV�LQGLYLGXDO�OHJV�DV�IDLOHG�LI�WKH\�VKRZ�VSXULRXV
VLJQDOV�EXW�GRHV�QRW�UHVHW�WRXFKGRZQ�LQGLFDWRU�DW����PHWHUV
�HQWU\�������

���7UDQVLHQW�VLJQDOV�SRVVLEOH�IURP�+DOO�(IIHFW�PDJQHWV�ZKHQ�OHJV
ILUVW�GHSOR\�DW�������PHWHUV��(QWU\��������

���/DXQFK�DSSURYHG�

���3UHOLPLQDU\�'HVLJQ�5HYLHZ�SDVVHG



��

´$QDO\VHV�DUH�SHUIRUPHG�HDUO\�LQ�WKH�GHVLJQ�RI�UDGLR
IUHTXHQF\��5)��KDUGZDUH�WR�GHWHUPLQH�KDUGZDUH
LPSRVHG�OLPLWDWLRQV�ZKLFK�DIIHFW�UDGLR�SHUIRUPDQFH�
7KHVH�OLPLWDWLRQV�LQFOXGH�GLVWRUWLRQ��EDQGZLGWK
FRQVWUDLQWV��WUDQVIHU�IXQFWLRQ�QRQ�OLQHDULW\��QRQ�]HUR
ULVH�DQG�IDOO�WUDQVLWLRQ�WLPH��DQG�VLJQDO�WR�QRLVH�UDWLR
�615��GHJUDGDWLRQ��7KH�HIIHFWV�RI�WKHVH�KDUGZDUH
SHUIRUPDQFH�LPSHGLPHQWV�DUH�PHDVXUHG�DQG�UHFRUGHG�
3HUIRUPDQFH�HYDOXDWLRQ�LV�D�UHOLDELOLW\�FRQFHUQ�EHFDXVH
5)�KDUGZDUH�SHUIRUPDQFH�LV�VHQVLWLYH�WR�WKHUPDO�DQG
RWKHU�HQYLURQPHQWDO�FRQGLWLRQV��DQG�UHOLDELOLW\�WHVWLQJ
LV�FRQVWUDLQHG�E\�5)�WHPSHUDWXUH�OLPLWDWLRQV�µ

� 3UHIHUUHG�5HOLDELOLW\�3UDFWLFH�37�7(������JRYHUQHG�WKH
YHULILFDWLRQ�RI�5)�KDUGZDUH�ZLWKLQ�-3/�IURP�)HEUXDU\������



��

1RQ�&RPSOLDQFH�$QDO\VLV

&DXVDO�)DFWRUV 3URFHGXUHV�RU
5HJXODWLRQV

&RPSOLDQFH�)DLOXUH"

)RUFHV�DW�LPSDFW
FRPSURPLVH�5)
FRPSRQHQWV�

3UHIHUUHG�UHOLDELOLW\
SUDFWLFH�37�7(������
(DUO\�YDOLGDWLRQ�RI�5)
UHOLDELOLW\�XQGHU
WKHUPDO�DQG�RWKHU
HQYLURQPHQWDO
FRQGLWLRQV�

&DQ·W�FRPSO\�
5)�DVVHPEO\�XQDYDLODEOH
IRU�LPSDFW�WHVWLQJ�DV
GHVLJQ�FKDQJHV�GHOD\
GHYHORSPHQW�



��

´7KH�'6��SURMHFW�WKRXJKW�WKHUH�ZDV�QR�DOWHUQDWLYH�WR�DFFHSWLQJ�WKH
DEVHQFH�RI�D�IOLJKW�OLNH�5)�6XEV\VWHP�LPSDFW�WHVW��VKRUW�RI�PLVVLQJ�WKH
03/�ODXQFK�RSSRUWXQLW\��7KH�UDWLRQDOH�IRU�SURFHHGLQJ�WR�ODXQFK�ZDV
SUHVHQWHG�DQG�DFFHSWHG�DW�WZR�SHHU�UHYLHZV�DQG�SUHVHQWHG�DW�WKUHH
SURMHFW�OHYHO�UHYLHZV��5LVN�$VVHVVPHQW��0LVVLRQ�5HDGLQHVV��DQG�'HOWD
0LVVLRQ�5HDGLQHVV��7KH�SURMHFW�KDG�SURFHHG�WR�ODXQFK�FRQFXUUHQFH�IURP
-3/�DQG�1$6$�XSSHU�PDQDJHPHQW�
·

CC1$6$�FXUUHQWO\�KDV�D�VLJQLILFDQW�LQIUDVWUXFWXUH�RI�SURFHVVHV�DQG
UHTXLUHPHQWV�LQ�SODFH�WR�HQDEOH�UREXVW�SURJUDP�DQG�SURMHFW
PDQDJHPHQW��EHJLQQLQJ�ZLWK�WKH�FDSVWRQH�GRFXPHQW��1$6$�3URFHGXUHV
DQG�*XLGHOLQHV���������7R�LOOXVWUDWH�WKH�VKHHU�YROXPH�RI�WKHVH�SURFHVVHV
DQG�UHTXLUHPHQWV��D�SDUWLDO�OLVWLQJ�LV�SURYLGHG�LQ�$SSHQGL[�'���0DQ\�RI
WKHVH�FOHDUO\�KDYH�D�GLUHFW�EHDULQJ�RQ�PLVVLRQ�VXFFHVV���7KLV�%RDUGV
UHYLHZ�RI�UHFHQW�SURMHFW�IDLOXUHV�DQG�VXFFHVVHV�UDLVHV�TXHVWLRQV
FRQFHUQLQJ�WKH�LPSOHPHQWDWLRQ�DQG�DGHTXDF\�RI�H[LVWLQJ�SURFHVVHV�DQG
UHTXLUHPHQWV��,I�1$6$V�SURJUDPV�DQG�SURMHFWV�KDG�LPSOHPHQWHG�WKHVH
SURFHVVHV�LQ�D�GLVFLSOLQHG�PDQQHU��ZH�PLJKW�QRW�KDYH�KDG�WKH�QXPEHU�RI
PLVVLRQ�IDLOXUHV�WKDW�KDYH�RFFXUUHG�LQ�WKH�UHFHQW�SDVW�



��

&DXVDO�)DFWRUV 3URFHGXUHV�RU
5HJXODWLRQV

&RPSOLDQFH�)DLOXUH"

)RUFHV�DW�LPSDFW
FRPSURPLVH�5)
FRPSRQHQWV�

3UHIHUUHG�UHOLDELOLW\
SUDFWLFH�37�7(������
(DUO\�YDOLGDWLRQ�RI�5)
UHOLDELOLW\�XQGHU
WKHUPDO�DQG�RWKHU
HQYLURQPHQWDO
FRQGLWLRQV�

&DQ·W�FRPSO\�
�� 5)�DVVHPEO\�XQDYDLODEOH�IRU�LPSDFW

WHVWLQJ�DV�GHVLJQ�FKDQJHV�GHOD\
GHYHORSPHQW�

�� 0DWKHPDWLFDO�PRGHOOLQJ�RI�KLJK�*
LPSDFWV�\LHOGV�XQUHOLDEOH�UHVXOWV�

:RQ·W�FRPSO\�
�� -3/�DQG�1$6$�XSSHU�PDQDJHPHQW

DSSURYH�ODXQFK�ZLWKRXW�5)�LPSDFW
LQ�RUGHU�IRU�'6��WR�PHHW�ODXQFK
VFKHGXOH�

�� 5)�VXEV\VWHP�FRPSRQHQWV�KDG
EHHQ�VWUXFWXUDOO\�WHVWHG�DQG�ZHUH
VLPLODU�WR�RWKHU�FRPSRQHQWV�XVHG
LQ�SUHYLRXV�PLVVLRQV�



��

CC,�WROG�WKHP�WKDW�LQ�P\�HIIRUW�WR�HPSRZHU�SHRSOH��,�SXVKHG�WRR
KDUG����DQG�LQ�VR�GRLQJ��VWUHWFKHG�WKH�V\VWHP�WRR�WKLQ���,W�ZDVQ
W
LQWHQWLRQDO���,W�ZDVQ
W�PDOLFLRXV��,�EHOLHYHG�LQ�WKH�YLVLRQ����EXW�LW�PD\
KDYH�PDGH�IDLOXUH�LQHYLWDEOH���,�ZDQWHG�WR�GHPRQVWUDWH�WR�WKH�ZRUOG
WKDW�ZH�FRXOG�GR�WKLQJV�PXFK�EHWWHU�WKDQ�DQ\RQH�HOVH���$QG�\RX
GHOLYHUHG����\RX�GHOLYHUHG�ZLWK�0DUV�3DWKILQGHU����:LWK�0DUV�*OREDO
6XUYH\RU����:LWK�'HHS�6SDFH�����:H�SXVKHG�WKH�ERXQGDULHV�OLNH�QHYHU
EHIRUH����DQG�KDG�QRW�\HW�UHDFKHG�ZKDW�ZH�WKRXJKW�ZDV�WKH�OLPLW�

1RW�XQWLO�0DUV����

,�VDOXWH�WKDW�WHDP
V�FRXUDJH�DQG�FRQYLFWLRQ���$QG�PDNH�QR�PLVWDNH�
WKH\�QHHG�QRW�DSRORJL]H�WR�DQ\RQH���7KH\�GLG�QRW�IDLO�DORQH���$V�WKH
KHDG�RI�1$6$��,�DFFHSW�WKH�UHVSRQVLELOLW\�

,I�DQ\WKLQJ��WKH�V\VWHP�IDLOHG�WKHP�





��



��



��

(;&/86,9(����0DUFK�������

6S\�$JHQF\�0D\�+DYH�/RFDWHG�0DUV�3RODU��/DQGHU

$FFRUGLQJ�WR�D�VRXUFH�FORVH�WR�WKH�1DWLRQDO�,PDJHU\�DQG�0DSSLQJ
$JHQF\��1,0$��HIIRUW��SKRWRJUDSKLF�VSHFLDOLVWV�WKLQN�WKH\·YH�VSRWWHG
VRPHWKLQJ���

´,I�IRXQG�LQWDFW��LW�ZRXOG�PHDQ�WKDW�ZH�ZRXOG�KDYH�WR�UHH[DPLQH�RXU
PRVW�SUREDEOH�FDXVH�RI�IDLOXUH���,W�ZRXOG�DOVR�WHOO�PH�WKDW�WKH�����
ODQGHU�WKDW�ZH�EXLOW�DQG�KDYH�DW�WKH�FRPSDQ\�LV�SHUIHFWO\�JRRG��:H
WKLQN�WKDW�DQ\ZD\«VR�ZK\�QRW�XVH�WKDW�DVVHW"�
1RHO�+LQQHUV��/RFNKHHG�0DUWLQ�$VWURQDXWLFV�LQ�'HQYHU��&RORUDGR�

KWWS���ZZZ�VSDFH�FRP�QHZV�PSOBIRXQGB�������KWPO



��

1$6$�DQG�WKH�1DWLRQDO�,PDJHU\�DQG�0DSSLQJ�$JHQF\��1,0$��WRGD\
VDLG�UHVHDUFKHUV�IURP�WKH�WZR�DJHQFLHV�ZLOO�FRQWLQXH�D�MRLQW�UHYLHZ�RI
WKH�LQLWLDO�UHVXOWV�RI�1,0$
V�VHDUFK�IRU�WKH�PLVVLQJ�0DUV�3RODU
/DQGHU��7KLV�DQDO\VLV�LV�H[WUHPHO\�FKDOOHQJLQJ��DQG�KDV�WKXV�IDU
SURGXFHG�QR�GHILQLWLYH�FRQFOXVLRQV�

2QH�RI�WKH�SULQFLSDO�FKDOOHQJHV�LQ�ORFDWLQJ�WKH�PLVVLQJ�ODQGHU�XVLQJ
LPDJHV�IURP�WKH�RUELWHU�LV�WKDW�WKH�0DUV�3RODU�/DQGHU�LV�RQO\
VRPHZKDW�ODUJHU����DERXW�VL[�DQG�D�KDOI�IHHW�DFURVV����WKDQ�WKH
VPDOOHVW�REMHFWV�WKH�RUELWHU
V�FDPHUD�FDQ�VHH�RQ�WKH�VXUIDFH�RI�0DUV�

,Q�DQ�LQLWLDO�DQDO\VLV��1,0$�UHVHDUFKHUV�UHYLHZHG�DQG�DVVHVVHG
IHDWXUHV�VHHQ�LQ�VHYHUDO�LPDJHV�WKDW�WKH\�EHOLHYH�FRXOG�EH�LQGLFDWLYH
RI�WKH�ODQGHU�DQG�LWV�SURWHFWLYH�DHURVKHOO��$Q�DOWHUQDWLYH�YLHZ
SUHVHQWHG�E\�1$6$�LV�WKDW�WKHVH�IHDWXUHV�FRXOG�EH�QRLVH�LQWURGXFHG
E\�WKH�FDPHUD�V\VWHP��VR�IXUWKHU�ZRUN�EHWZHHQ�1$6$�DQG�1,0$�ZLOO
EH�FRQGXFWHG�WR�DGGUHVV�GLIIHUHQFHV�RI�LQWHUSUHWDWLRQ�

'RQDOG�6DYDJH��+HDGTXDUWHUV��:DVKLQJWRQ��'&��0DUFK���������

-HQQLIHU�/DIOH\��1DWLRQDO�,PDJHU\�DQG�0DSSLQJ�$JHQF\��%HWKHVGD��0'


