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FRXQVHO�XQGHU�256 �����������K���$OO�H[HFXWLYH�VHVVLRQV�DUH�FORVHG�WR�WKH�JHQHUDO�
SXEOLF�
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-XO\��������

&DSDFLW\�9DOXH�)UDPHZRUN�	�
$OORFDWLRQ�2SWLRQV

=DFK�0LQJ��'LUHFWRU

%HQ�6KDSLUR��&RQVXOWDQW

6XPLQ�:DQJ��&RQVXOWDQW

2UHJRQ�38&��,QIRUPDWLRQDO�:RUNVKRS



�

2XWOLQH

,QWURGXFWLRQ�WR�WKH�*HQHUDO�&DSDFLW\�,QYHVWLJDWLRQ�SURFHHGLQJ��80�������

%DFNJURXQG�RQ�&DSDFLW\

.H\�4XHVWLRQ����+RZ�PXFK�FDSDFLW\�FDQ�D�UHVRXUFH�SURYLGH"

.H\�4XHVWLRQ����:KDW�LV�WKH�YDOXH�RI�FDSDFLW\"

.H\�4XHVWLRQ����:KDW�FRPSHQVDWLRQ�IUDPHZRUN�VKRXOG�EH�XVHG"

8VH�&DVHV�DQG�([DPSOHV

:UDS�8S�DQG�&RQFOXVLRQV

$SSHQGL[



�

:KDW�LV�&DSDFLW\"

&DSDFLW\�LV�RQH�FULWLFDO�HOHPHQW�
RI�D�UHVRXUFH�SRUWIROLR�IRU�
UHOLDELOLW\

5HIOHFWV�SRUWIROLR¶V�DELOLW\�WR�

� 0HHW�GHPDQG�LQ�DOO�KRXUV��LQFO��
SHDN���DFURVV�D�ZLGH�UDQJH�RI�ORDG�
��UHVRXUFH�DYDLODELOLW\�FRQGLWLRQV

� 3URYLGH�UHOLDELOLW\�RQ�DQ�
HTXLYDOHQW�EDVLV�WR�D�³SHUIHFW´�
UHVRXUFH �RQH�WKDW�LV�DOZD\V�
DYDLODEOH�ZLWKRXW�DQ\�RXWDJHV�



�³3HUIHFW´�FDSDFLW\�LV�D�WKHRUHWLFDO�FRQFHSW��DV�LQ�UHDOLW\�DOO�
UHVRXUFHV�KDYH�VRPH�SUREDELOLW\�RI�D�IRUFHG�RXWDJH

&DSDFLW\�
,QVWDQWDQHRXV�PHDVXUH�RI�
HOHFWULFLW\�ZKHQ�QHHGHG�WR�
HQVXUH�ORDG�LV�PHW



�

.H\�4XHVWLRQV

$JDLQVW�WKH�EDFNGURS�RI�WKH�238&�*HQHUDO�&DSDFLW\�,QYHVWLJDWLRQ�SURFHHGLQJ�
�80��������WKHUH�DUH�WZR�NH\�TXHVWLRQV�

$�VHSDUDWH�EXW�UHODWHG�TXHVWLRQ�

� ,GHDOO\��WKH�FRPSHQVDWLRQ�IUDPHZRUN�VKRXOG�DSSURSULDWHO\�PHDVXUH�WKH�FDSDFLW\�
FRQWULEXWLRQ������DQG�UHIOHFW�WKH�YDOXH�RI�FDSDFLW\�����

���+RZ�PXFK�FDSDFLW\�FDQ�D�UHVRXUFH�SURYLGH"

���:KDW�LV�WKH�YDOXH�RI�FDSDFLW\"

���:KDW�FRPSHQVDWLRQ�IUDPHZRUN�VKRXOG�EH�XVHG"



.H\�4XHVWLRQ����+RZ�0XFK�
&DSDFLW\�&DQ�D�5HVRXUFH�3URYLGH"



+RZ�0XFK�&DSDFLW\�&DQ�D�5HVRXUFH�
3URYLGH"

7KH�³JROG�VWDQGDUG´�IRU�PHDVXULQJ�WKH�FDSDFLW\�FRQWULEXWLRQ�RI�D�UHVRXUFH�LV�HIIHFWLYH�ORDG�
FDUU\LQJ�FDSDELOLW\ �(/&&�

(/&&�PHDVXUHV�WKH�TXDQWLW\�RI�SHUIHFW�FDSDFLW\�WKDW�ZRXOG�\LHOG�HTXLYDOHQW�V\VWHP�UHOLDELOLW\

)RU�H[DPSOH������(/&&�RI�D�VRODU�JHQHUDWRU

(/&&�&DOFXODWLRQ�3URFHVV

6RODU�����0:

2IIHUV�WKH�VDPH�
UHOLDELOLW\

3HUIHFW�FDSDFLW\�����0:



(/&&�'\QDPLFV

%HFDXVH�RI�FRPSOH[�LQWHUDFWLRQV�EHWZHHQ�UHVRXUFHV�VXFK�DV�ZLQG��VRODU��VWRUDJH��DQG�
GHPDQG�UHVSRQVH��LW�LV�GLIILFXOW�WR�PHDVXUH�WKH�(/&&�RI�DQ�LQGLYLGXDO�UHVRXUFH

Ϭ

ϭϬ

ϮϬ

ϯϬ

ϰϬ

ϱϬ

ϲϬ

ϭ Ϯ ϯ ϰ ϱ ϲ ϳ ϴ ϵ ϭϬϭϭϭϮϭϯϭϰϭϱϭϲϭϳϭϴϭϵϮϬϮϭϮϮϮϯϮϰ

>Ž
ĂĚ

�;'
t
Ϳ

,ŽƵƌ

Ϭ

ϭ

Ϯ

ϯ

ϰ

ϱ

ϲ

Ϭ ϲ

WĞ
ĂŬ

�>
ŽĂ

Ě�
ZĞ

ĚƵ
Đƚ
ŝŽ
Ŷ�
;'

t
Ϳ

/ŶƐƚĂůůĞĚ�^ŽůĂƌ�Ws��ĂƉĂĐŝƚǇ�;'tͿ

� $QWDJRQLVWLF�SDLULQJV�
UHVRXUFHV�ZLWK�VLPLODU�
OLPLWDWLRQV�GLPLQLVK HDFK�
RWKHU¶V�DELOLW\�WR�SURYLGH�
FDSDFLW\�

� 6\QHUJLVWLF�SDLULQJV�
UHVRXUFHV�ZLWK�GLIIHUHQW�
FKDUDFWHULVWLFV�HQKDQFH�
HDFK�RWKHU¶V�DELOLW\�WR�
SURYLGH�FDSDFLW\

$QWDJRQLVWLF� 'LPLQLVKLQJ�5HWXUQV�RI�6RODU

6\QHUJLVWLF� %HQHILWV�RI�6RODU���6WRUDJH



+RZ�WR�0HDVXUH�(/&&"

7KHUH�DUH�PXOWLSOH�DSSURDFKHV�WR�PHDVXULQJ�WKH�(/&&�RI�D�UHVRXUFH�V�

� 3RUWIROLR�(/&&� PHDVXUHV�WKH�FRPELQHG�(/&& RI�DOO�LQWHUPLWWHQW�DQG�HQHUJ\�OLPLWHG�UHVRXUFHV�RQ�WKH�
V\VWHP

� )LUVW�,Q�(/&&� PHDVXUHV�WKH�PDUJLQDO�(/&& RI�D�UHVRXUFH�DV�LI�LW�ZHUH�WKH�RQO\�LQWHUPLWWHQW�RU�HQHUJ\
OLPLWHG�UHVRXUFH RQ�WKH�V\VWHP��WKXV�LJQRULQJ�LQWHUDFWLYH�HIIHFWV

� /DVW�,Q�(/&&� PHDVXUHV�WKH�PDUJLQDO�(/&& RI�D�UHVRXUFH�DIWHU�DOO�RWKHU�LQWHUPLWWHQW�RU�HQHUJ\
UHVRXUFHV KDYH�EHHQ�DGGHG�WR�WKH�V\VWHP��FDSWXULQJ�DOO�LQWHUDFWLYH�HIIHFWV�ZLWK�RWKHU�UHVRXUFHV
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´)LUVW�,Qµ�(/&&

ORDG

SHUIHFW�FDSDFLW\

'5

)LUVW�LQ�(/&&�PHDVXUHV�WKH�DELOLW\�RI�D�UHVRXUFH�WR�SURYLGH�FDSDFLW\��DEVHQW�
DQ\�RWKHU�UHVRXUFH�RQ�WKH�V\VWHP

� 0HDVXUHV�WKH�DELOLW\�RI�D�UHVRXUFH�WR�³FOLS�WKH�SHDN�´�DQG�LV�RIWHQ�DQDORJRXV�WR�KRZ�PDQ\�
LQGXVWU\�SDUWLFLSDQWV�LPDJLQH�FDSDFLW\�UHVRXUFHV�EHLQJ�XWLOL]HG

'5� �'HPDQG�5HVSRQVH



´/DVW�,Qµ�(/&&

ORDG

VRODU

VWRUDJH�
GLVFKDUJH

K\GUR

ILUP�UHVRXUFHV

'5

/DVW�LQ�(/&&�FDQ�EH�KLJKHU�RU�
ORZHU�WKDQ�ILUVW�LQ�(/&&

/DVW�LQ�(/&&�PHDVXUHV�WKH�DELOLW\�RI�D�
UHVRXUFH�WR�SURYLGH�FDSDFLW\��DVVXPLQJ�
DOO�RWKHU�UHVRXUFHV�DUH�RQ�WKH�V\VWHP

� +LJKHU ODVW�LQ�(/&&�
PHDQV�WKHUH�DUH�
SRVLWLYH�V\QHUJLHV�ZLWK�
WKH�RWKHU�UHVRXUFHV�WKDW�
\LHOG�D�GLYHUVLW\�EHQHILW

� /RZHU ODVW�LQ�(/&&�
PHDQV�WKH�UHVRXUFH�LV�
VLPLODU�WR�RWKHU�
UHVRXUFHV�DQG�
FRPSHWHV�WR�SURYLGH�WKH�
VDPH�VHUYLFHV��\LHOGLQJ�
D�GLYHUVLW\�SHQDOW\



+RZ�WR�8VH�(/&&"

7KHUH�DUH�GLIIHUHQW�UHDVRQV�IRU�XVLQJ�(/&&�IRU�GLIIHUHQW�DSSOLFDWLRQV

� 3RUWIROLR�(/&&� DSSURSULDWHO\�FKDUDFWHUL]HV�WKH�FDSDFLW\�FRQWULEXWLRQ�RI�LQWHUPLWWHQW�DQG�HQHUJ\
OLPLWHG�UHVRXUFHV�± WKLV�LV�LPSRUWDQW�IRU�DVVHVVLQJ�V\VWHP�UHOLDELOLW\

� /DVW�,Q�(/&&� DSSURSULDWHO\�FKDUDFWHUL]HV�WKH�PDUJLQDO�(/&&�RI�WKH�QH[W�XQLW�RI�DQ�LQWHUPLWWHQW�
RU�HQHUJ\�OLPLWHG�UHVRXUFH�± WKLV�LV�LPSRUWDQW�IRU�SURFXUHPHQW WR�XQGHUVWDQG�KRZ�QHZ�
UHVRXUFHV�ZLOO�FRQWULEXWH�WR�V\VWHP�FDSDFLW\�QHHGV

7R�DVVLJQ�D�FDSDFLW\�
FUHGLW�WR�LQGLYLGXDO�
UHVRXUFHV��RQH�PXVW�
DOORFDWH�WKH�3RUWIROLR�
(/&&�XVLQJ�D�
VXEMHFWLYH�PHWKRG�VXFK�
DV�

� )LUVW�LQ�SURSRUWLRQDO

� /DVW�LQ�SURSRUWLRQDO

� $�FRPELQDWLRQ�RI�WKH�WZR



)DFWRUV�WKDW�$IIHFW�(/&&

+RZ D�UHVRXUFH�LV�XVHG�FDQ�LPSDFW�LWV�(/&&

� 6WRUDJH�LV�D�JUHDW�H[DPSOH�RI�WKLV�ZLWK�PXOWLSOH�YDOXH�VWUHDPV

± (QHUJ\�DUELWUDJH

± $QFLOODU\�VHUYLFHV

± (WF�

� 2SHUDWLQJ�VWRUDJH�WR�PD[LPL]H�WRWDO�YDOXH�PD\�OLPLW�LWV�DELOLW\�WR�SURYLGH�FDSDFLW\�
YDOXH LQ�RUGHU�WR�SURYLGH�RWKHU�VHUYLFHV

7KH�FRPSHQVDWLRQ�IUDPHZRUN�FDQ�DOVR�LPSDFW�KRZ�D�UHVRXUFH�LV�
GLVSDWFKHG��ZKLFK�PDNHV�WKH�OLQNDJH�EHWZHHQ�WKHVH�WZR�NH\�TXHVWLRQV�
FULWLFDO



,VVXHV�ZLWK�(/&&

&DOFXODWLQJ�(/&&�FDQ�EH�WLPH�LQWHQVLYH�DQG�
GLIILFXOW�GXH�WR�

� 6LJQLILFDQW�GDWD�UHTXLUHPHQWV

� &RPSXWDWLRQDO�KRUVHSRZHU�UHTXLUHPHQWV

³+HXULVWLFV´�RU�VLPSOLILHG�FDOFXODWLRQV�DUH�RIWHQ�
XVHG�WR�DSSUR[LPDWH�(/&&

([DPSOH�KHXULVWLF�DSSURDFKHV�LQFOXGH�

� 7LPH�ZLQGRZ�PHWKRGV

± &DOFXODWHV�WKH�DYHUDJH�SURGXFWLRQ�RI�D�UHVRXUFH�GXULQJ�
SUH�GHILQHG�WLPH�SHULRGV

� ([FHHGDQFH�PHWKRG

± &DOFXODWHV�WKH�SURGXFWLRQ�RI�D�UHVRXUFH�WKDW�H[FHHGV�D�
VSHFLILHG�SHUFHQWLOH



/RVV�RI�/RDG�3UREDELOLW\

/RVV�RI�ORDG�SUREDELOLW\��/2/3���WKH�PRVW�FRPPRQ�KHXULVWLF�WRROV�IRU�DSSUR[LPDWLQJ�D�
UHVRXUFH¶V�(/&&

� /2/3V�UHSUHVHQW�WKH�SUREDELOLW\�WKDW�WKHUH�ZLOO�EH�ORVV�RI�ORDG�LQ�D�JLYHQ�WLPH�SHULRG
RQ�PDQ\�VLPXODWLRQV�RI�WKH�HOHFWULFLW\�V\VWHP�XQGHU�GLIIHUHQW�ORDG�DQG�UHVRXUFH�FRQGLWLRQV

� /2/3V�DUH�UHSUHVHQWHG�DV�SHUFHQWDJH�YDOXHV�����IRU�HDFK�KRXU�RI�WKH�\HDU

� 6XPPLQJ�KRXUO\�/2/3V�DFURVV�WKH�HQWLUH�\HDU�\LHOGV�WKH�H[SHFWHG�QXPEHU�RI�KRXUV�ZLWK�ORVW�ORDG�
SHU�\HDU
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0RVW�HOHFWULFLW\�V\VWHPV�XVH�D�UHOLDELOLW\�VWDQGDUG�RI�GD\V�\HDU�LQVWHDG�RI�KRXUV�\HDU�
FRPPRQ�VWDQGDUG�LV���GD\�LQ����\HDUV�ZKLFK�FRUUHVSRQGV�WR�D�����GD\V�\HDU�UHOLDELOLW\�VWDQGDUG

,OOXVWUDWLYH�/2/3�7DEOH
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'DUNHU�UHG�KRXUV�GHVLJQDWH�KRXUV�ZLWK�KLJKHU�/2/3



8VLQJ�/2/3�WR�$SSUR[LPDWH�(/&&

%HFDXVH�/2/3V�UHSUHVHQW�WKH�KRXUV�ZKHQ�WKH�V\VWHP�LV�PRVW�OLNHO\�WR�QHHG�FDSDFLW\��
FDOFXODWLQJ�D�UHVRXUFH¶V�SURGXFWLRQ�GXULQJ�WKHVH�KRXUV�LV�D�UHDVRQDEOH�DSSUR[LPDWLRQ�
RI�(/&&

&DOFXODWLRQ�VWHSV�

/2/3V�DSSUR[LPDWH�ODVW�LQ�(/&&� EHFDXVH�WKH\�DUH�PHDVXUHG�RQ�D�V\VWHP�DIWHU
UHVRXUFHV�KDYH�FRQWULEXWHG�WR�PLQLPL]LQJ�/2/3
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1RUPDOL]HG�/2/3���9DOXHV 6RODU�3URGXFWLRQ��0:�

$SSUR[LPDWH

�0:�RU���

1RUPDOL]H�KRXUO\������/2/3�
YDOXHV�IRU�WKH�\HDU�VXFK�WKDW�

WKH\�VXP�WR����

&DOFXODWH�WKH�ZHLJKWHG�DYHUDJH�
SURGXFWLRQ��0:��RI�D�VSHFLILHG�

UHVRXUFH�RYHU�WKH�\HDU

ZHLJKWHG�DYHUDJH�
SURGXFWLRQ��0:��
E\�WKH�QDPHSODWH�
FDSDFLW\��0:�



:KDW�/2/3�0LVVHV

/2/3V�DUH�D�GHFHQW�DSSUR[LPDWLRQ�RI�(/&&�IRU�QRQ�GLVSDWFKDEOH�
LQWHUPLWWHQW�UHVRXUFHV��%87�WKLV�DSSURDFK

� 0LVVHV�NH\�FRUUHODWLRQV�EHWZHHQ�UHVRXUFH�RXWSXW�GXULQJ�DFWXDO
ORVV�RI�ORDG�KRXUV��ZKLOH�FDSWXULQJ�LW�IRU�KRXUV�ZLWK�SUREDELOLW\ RI�
ORVV�RI�ORDG

± 7KH�/2/3�FDOFXODWLRQ�DSSURDFK�HVVHQWLDOO\�FDOFXODWHV�WKH�
DYHUDJH�SURGXFWLRQ��H�J���VRODU�RXWSXW��GXULQJ�DOO�GD\V�ZLWKLQ�D�
PRQWK�LQVWHDG�RI�RQO\�WKH�GD\V�WKDW�DFWXDOO\�UHVXOW LQ�ORVV�RI�ORDG

± +RXUV�ZLWK�ORVV�RI�ORDG�WHQG�WR�KDSSHQ�RQ�SHDN�GD\V�!!�ZKLFK�
WHQG�WR�EH�KRW�!!�ZKLFK�WHQG�WR�EH�VXQQ\�!!�ZKLFK�KDYH�KLJK�
VRODU�RXWSXW

� 'RHV�QRW�ZRUN�DV�ZHOO�IRU�HQHUJ\�VWRUDJH�RU�RWKHU�HQHUJ\�
OLPLWHG�UHVRXUFHV�VLQFH�LW�GRHV�QRW�FDSWXUH�WKH�OHQJWK�RI�ORVV�RI�
ORDG�HYHQWV

± )RU�H[DPSOH��/2/3�GXULQJ�WKH��SP�± ��SP�SHULRG�GRHV�QRW�
QHFHVVDULO\�PHDQ�WKDW�D���KU�UHVRXUFH�LV�QHHGHG

± ,I�WKLV�/2/3�UHSUHVHQWV�ORVV�RI�ORDG�HYHQWV�WKDW�RFFXU�
LQGHSHQGHQWO\�IURP��SP�± �SP�RQ�RQH�GD\�DQG��SP�± ��SP�RQ�
DQRWKHU�GD\��WKHQ�D���KU�UHVRXUFH�PD\�EH�VXIILFLHQW�WR�SURYLGH�
�����(/&&



8VLQJ�3HDN�/RDGV�WR�$SSUR[LPDWH�(/&&

$QRWKHU�UHODWLYHO\�DFFXUDWH�DSSUR[LPDWLRQ�RI�/DVW�LQ�(/&& LV�WR�FDOFXODWH�
DYHUDJH�SURGXFWLRQ�RI�D�UHVRXUFH�GXULQJ�WKH�WRS�;�³QHW ORDG´�KRXUV�\HDU

� 1HW�ORDG� �>ORDG@�± >SURGXFWLRQ�IURP�DOO�LQWHUPLWWHQW�DQG�HQHUJ\�OLPLWHG�UHVRXUFHV@

&DOFXODWLQJ�DYHUDJH�SURGXFWLRQ�RI�D�UHVRXUFH�GXULQJ�WKH�WRS�;�³JURVV
ORDG´�KRXUV�\HDU�LV�D�UHDVRQDEOH�DSSUR[LPDWLRQ�IRU�)LUVW�,Q�(/&&

� *URVV�ORDG�GRHV�QRW�LQFOXGH�WKH�LPSDFW�RI�LQWHUPLWWHQW�RU�HQHUJ\�OLPLWHG�UHVRXUFHV�
ZKLFK�PDNHV�LW�DSSURSULDWH�IRU�DSSUR[LPDWLQJ�WKH�)LUVW�,Q�(/&&�FDOFXODWLRQ
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7LPH��KUV�

SHDN�ORDG�KRXUV


5HDVRQDEOH�YDOXHV�IRU�³;´�����������RU�����KRXUV�SHU�\HDU



.H\�4XHVWLRQ����:KDW�LV�WKH�
9DOXH�RI�&DSDFLW\"



:KDW�LV�WKH�9DOXH�RI�&DSDFLW\"

7KH�PRQHWDU\�YDOXH�����RI�FDSDFLW\�LV�D�VHSDUDEOH�TXHVWLRQ�IURP�
TXDQWLI\LQJ�WKH�FDSDFLW\��0:��WKDW�D�UHVRXUFH�FDQ�SURYLGH

7R�DQVZHU�WKH�PRQHWDU\�����TXHVWLRQ��WZR�NH\�SLHFHV�RI�LQIRUPDWLRQ�
DUH�QHFHVVDU\�

���'RHV�WKH�XWLOLW\�QHHG�QHZ�FDSDFLW\"�

���+RZ�PXFK�GRHV�QHZ�FDSDFLW\�FRVW"



+RZ�0XFK�&DSDFLW\�'RHV�D�8WLOLW\�1HHG"

8WLOLWLHV�SODQ�WR�D�VSHFLILHG�UHOLDELOLW\�WDUJHW

� 0RVW�FRPPRQO\�D���GD\�LQ����\HDU�VWDQGDUG��RU�����GD\V�\HDU�
ORVV�RI�ORDG�H[SHFWDWLRQ��/2/(�

3ODQQHUV�HQVXUH�WKLV�UHOLDELOLW\�VWDQGDUG�LV�PHW�
WKURXJK�DGKHUHQFH�WR�D�SODQQLQJ�UHVHUYH�PDUJLQ�
�350��WKDW�SURYLGHV�H[FHVV�FDSDFLW\�DERYH�W\SLFDO�SHDN�
ORDGV�WR�PDLQWDLQ�UHOLDELOLW\�LQ�WKH�HYHQW�RI�

� 8QSODQQHG�IRUFHG�JHQHUDWRU�RXWDJHV

� +LJKHU�WKDQ�QRUPDO�SHDN�ORDGV��YHU\�FROG�RU�YHU\�KRW�ZHDWKHU�

� 2SHUDWLQJ�UHVHUYH�UHTXLUHPHQWV

��LQ���
3HDN�
/RDG

3500
:

7UDGLWLRQDO�
6\VWHP

7\SLFDO�350V�UDQJH�IURP�����WR�����GHSHQGLQJ�
RQ�D�UDQJH�RI�V\VWHP�FKDUDFWHULVWLFV



'RHV�WKH�8WLOLW\�1HHG�1HZ�&DSDFLW\"

,W�LV�FRPPRQ�IRU�XWLOLWLHV�WR�KROG�UHVHUYHV�LQ�H[FHVV�RI�WKH�PLQLPXP�350�WR�
PDLQWDLQ�UHOLDELOLW\

� 3HDN�GHPDQG�LV�GLIILFXOW�WR�SUHGLFW�H[DFWO\�DQG�LQYHVWPHQWV�LQ�FDSDFLW\�DUH�ERWK�³OXPS\´�DQG�UHTXLUH�
VLJQLILFDQW�OHDG�WLPH

� ,I�UHVHUYHV�!�350��DGGLWLRQDO�FDSDFLW\�LV�QRW�QHHGHG

/RRNLQJ�IRUZDUG��XWLOLWLHV�JHQHUDOO\�IRUHFDVW�ORDG�JURZWK�DQG�JHQHUDWRU�UHWLUHPHQWV��
UHVXOWLQJ�LQ�D�IXWXUH�\HDU�LQ�ZKLFK�WKH\�DUH�H[SHFWHG�WR�QHHG�QHZ�FDSDFLW\

0
:

7LPH��\HDUV�

WRGD\

DYDLODEOH�FDSDFLW\

SODQQHG�DQG�
FRPPLWWHG�UHVRXUFH�
DGGLWLRQ

H[SHFWHG�UHVRXUFH�
UHWLUHPHQW

H[SHFWHG�UHVRXUFH�
UHWLUHPHQW

\HDU�RI�XWLOLW\�FDSDFLW\�QHHG

VXIILFLHQF\�SHULRG GHILFLHQF\�SHULRG



:KDW�LV�&DSDFLW\�:RUWK"
6XIILFLHQF\�SHULRG�LQ�2UHJRQ��WLPHV�ZKHQ�WKH�XWLOLW\�KROGV�FDSDFLW\�LQ�H[FHVV�RI�WKH�350�
FDSDFLW\�LV�QRW�QHHGHG�E\�WKH�XWLOLW\�DQG�LV�OHVV�YDOXHG

� 0XOWLSOH�DSSURDFKHV�YDOXH�FDSDFLW\�IURP����XS�WR�QHW�&21(��ZLWK�WKH�IL[HG�2	0�RI�WKH�QHW
UHVRXUFH�DV�D�ZLGHO\�XVHG�YDOXH

'HILFLHQF\�SHULRG�LQ�2UHJRQ��WLPHV�ZKHQ�WKH�XWLOLW\�LV�IRUHFDVWHG�WR�QHHG�DGGLWLRQDO�FDSDFLW\�
FDSDFLW\�LV�YDOXHG�DW�ZKDW�LW�ZRXOG�RWKHUZLVH�FRVW�WKH�XWLOLW\�WR�SURFXUH�QHZ�FDSDFLW\

� $SSURDFK�WR�YDOXH�FDSDFLW\��QHW�&21(

2WKHU�FRPSHWLWLYH�HOHFWULFLW\�PDUNHWV��3-0��1<,62��,621(��HWF���XVH�D�GHPDQG�FXUYH�FRQVWUXFW�
WR�DGMXVW�WKH�FOHDULQJ�SULFH�RI�FDSDFLW\�EDVHG�RQ�KRZ�VKRUW�RU�ORQJ�WKH�V\VWHP�LV�UHODWLYH�WR�WKH�
UHOLDELOLW\�VWDQGDUG

\HDU�RI�XWLOLW\�FDSDFLW\�QHHG

VXIILFLHQF\�SHULRG GHILFLHQF\�SHULRG

,OOXVWUDWLYH�7LPHOLQH

��
YD
OX
H QHW�&21(UDQJH�RI�YDOXHV�GXULQJ�

VXIILFLHQF\�SHULRG


6HH�IROORZLQJ�VOLGHV�IRU�PRUH�LQIR�RQ�QHW

$V�WKH�VXIILFLHQF\�PDUJLQ�VKULQNV��SROLF\PDNHUV�LQFUHDVH�WKH�
YDOXH�RI�FDSDFLW\�FORVHU�WR�QHW�&21(± VLPLODU�WR�WKH�³GHPDQG�

FXUYH´�DSSURDFK�XVHG�LQ�RUJDQL]HG�FDSDFLW\�PDUNHWV



(TXLW\�,VVXHV�%HWZHHQ�8WLOLW\�DQG�
'(5V�7KLUG�3DUWLHV

,PSRUWDQW�WR�HQVXUH�HTXLW\ EHWZHHQ�XWLOLWLHV�DQG�'(5V�WKLUG�SDUWLHV�LQ�WKH�
UHVSHFWLYH�FRQWULEXWLRQV�WKDW�WKH\�PDNH�WRZDUG�UHVRXUFH�DGHTXDF\

3RWHQWLDOO\�LQHTXLWDEOH�IRU�D�XWLOLW\�WR�EH�DEOH�WR�HDUQ�IXOO�FRVW�UHFRYHU\�IRU�
FDSDFLW\�SURFXUHG�LQ�H[FHVV�RI�WKH�350�DQG�QRW�SURYLGH�WKH�VDPH�
RSSRUWXQLWLHV�WR�'(5V�WKLUG�SDUWLHV

� 3ROLF\PDNHUV�DQG�VWDNHKROGHUV�VKRXOG�FRQVLGHU�WKH�HTXLW\�LPSDFWV�DVVRFLDWHG�ZLWK�
WKLV�WUHDWPHQW�LQ�FRQMXQFWLRQ�ZLWK�WKH�SRWHQWLDO�HFRQRPLF�LQHIILFLHQF\�DVVRFLDWHG�ZLWK�
WKH�FRVW�RI�SD\LQJ�IRU�FDSDFLW\�WKDW�LV�QRW�QHHGHG

,Q�DVVHVVLQJ�ZKHWKHU�WKH�XWLOLW\�LV�VXIILFLHQW�RU�GHILFLHQW�LQ�IXWXUH�\HDUV��
DQDO\VLV�VKRXOG�RQO\�FRQVLGHU�SURMHFWV�WKDW�DUH�IXOO\�FRPPLWWHG�DQG�KDYH�
QR�RSSRUWXQLW\�IRU�GHIHUUDO�RU�PRGLILFDWLRQ

� $YRLGV�UHOLDQFH�RQ�SURMHFWV�WKDW�PD\�QRW�PDWHULDOL]H

8WLOLWLHV '(5V�
�UG SDUWLHV



1HW�FRVW�RI�QHZ�HQWU\�LV�WKH�LQGXVWU\�EHQFKPDUN�IRU�WKH�YDOXH�RI�FDSDFLW\�
LQ�SHULRGV�RI�GHILFLHQF\

� 1HW�&21(�LGHQWLILHV�WKH�UHVRXUFH�ZLWK�WKH�ORZHVW QHW�FRVW�RI�FDSDFLW\�ZKHUH�QHW�FRVW�
LV�GHILQHG�DV�

*URVV�FRVW�RI�FDSDFLW\

± 6\VWHP�EHQHILWV
HQHUJ\

DQFLOODU\�VHUYLFHV
HWF�

 �1HW�FRVW�RI�FDSDFLW\

��N:�\U

��N:�\U

��N:�\U

1HW�&RVW�RI�1HZ�(QWU\��1HW�&21(�

YV�

7UDGLWLRQDOO\��FRPEXVWLRQ�WXUELQHV�
�&7V��KDYH�EHHQ�WKH�ORZHVW�QHW�FRVW�RI�
FDSDFLW\�UHVRXUFH�LQ�WKH�HOHFWULFLW\�V\VWHP

7R�WKH�H[WHQW�WKDW�D�GLIIHUHQW�UHVRXUFH�LV�
ORZHU�FRVW�RU�WKHUH�DUH�SROLF\�OLPLWDWLRQV
ORZHVW�QHW�FRVW�GHYHORSDEOH�UHVRXUFH��H�J���

HQHUJ\�VWRUDJH��VKRXOG�EH�XVHG�



.H\�4XHVWLRQ����:KDW�&RPSHQVDWLRQ�
)UDPHZRUN�6KRXOG�%H�8VHG"



*RDOV�RI�D�&RPSHQVDWLRQ�)UDPHZRUN

1R�VLQJOH�FRPSHQVDWLRQ�IUDPHZRUN�LV�DSSURSULDWH�
IRU�DOO�XVH�FDVHV�DQG�DOO�WHFKQRORJLHV

5HTXLUHV�VRPH�EDODQFLQJ�RI�WUDGHRIIV

� %RQEULJKW UDWH�GHVLJQ�SULQFLSOHV

$�FRPSHQVDWLRQ�IUDPHZRUN�VKRXOG�VHHN�WR�
DFKLHYH�

,Q�DGGLWLRQ�WR�WKHVH�REMHFWLYHV��D�FRPSHQVDWLRQ�
IUDPHZRUN�PXVW�DOVR�EDODQFH�WKH�IROORZLQJ�
REMHFWLYHV

� (IILFLHQF\��HQFRXUDJH�HFRQRPLFDOO\�HIILFLHQW�QHZ�
UHVRXUFH�GHYHORSPHQW�DQG�SURFXUHPHQW

� $FFHSWDELOLW\��WUDQVSDUHQW��WUDFWDEOH��
XQGHUVWDQGDEOH��DQG�LPSOHPHQWDEOH�IRU�
VWDNHKROGHUV�DQG�SROLF\PDNHUV

$FFXUDF\

(TXLW\(DVH�RI�
,PSOHPHQWDWLRQ

5HYHQXH�
&HUWDLQW\

1RQ�
GLVFULPLQDWRU\

&DSDFLW\��0:�
�4XHVWLRQ���

3URSHUO\�FUHGLW�UHVRXUFHV�IRU�WKH�
FDSDFLW\�WKH\�SURYLGH�WR�WKH�V\VWHP

9DOXH����
�4XHVWLRQ���

3URSHUO\�FRPSHQVDWH�IRU�WKH�YDOXH
RI�WKH�FDSDFLW\�UHVRXUFHV�SURYLGH

%RQEULJKW
3ULQFLSOHV�RI�
5DWH�'HVLJQ



$SSURDFKHV�WR�&RPSHQVDWLQJ�&DSDFLW\

7KHUH�DUH�WZR�JHQHUDO�DSSURDFKHV�WR�FRPSHQVDWLQJ�FDSDFLW\�

)L[HG�3D\PHQW 3D\�IRU�3HUIRUPDQFH
0HWKRG $�UHVRXUFH�LV�FRPSHQVDWHG�EDVHG�

RQ�D�IL[HG�DQQXDO�YDOXH����\U��WKDW�
DOLJQV�ZLWK�LWV�FDSDFLW\�FUHGLW��0:��
DQG�WKH�YDOXH�RI�FDSDFLW\����0:�\U�

$�UHVRXUFH�LV�FRPSHQVDWHG�EDVHG�RQ�
SURGXFWLRQ�GXULQJ�FDSDFLW\�VFDUFLW\�
KRXUV��H�J���SHDN�KRXUV�RU�KLJK�/2/3�
KRXUV�

$SSOLFDWLRQ 2UJDQL]HG�FDSDFLW\�PDUNHWV�LQ�
GHUHJXODWHG�HOHFWULFLW\�PDUNHWV�
�3-0��1<,62��HWF��

3853$�DQG�RWKHU�'(5�FRQWUDFWV�
ZKHUH�UHVRXUFHV�DUH�FRPSHQVDWHG�
EDVHG�RQ�SURGXFWLRQ

3HUIRUPDQFH (YDOXDWHG�WKRXJK�³SHUIRUPDQFH�
SHQDOWLHV´

%DVHG�RQ�SURGXFWLRQ�GXULQJ�FDSDFLW\�
VFDUFLW\�KRXUV



:RUNV�EHVW�IRU�VWRUDJH�

� 3HUIRUPDQFH�GLVFKDUJH�UHTXLUHPHQWV�WKDW�DUH�VHQW�WR�VWRUDJH�G\QDPLFDOO\�ZKHQ�WKH�
V\VWHP�QHHGV�VWRUDJH�IRU�FDSDFLW\�

± &RXOG�EH�VHQW�RQ�D�GD\�DKHDG�WLPH�IUDPH�WR�VWRUDJH�ZLWK�LQVWUXFWLRQV�WR�GLVFKDUJH�IRU�DV�
ORQJ�DV�WKH�GXUDWLRQ�RI�WKH�VWRUDJH

� 3ULPDU\�OLPLWDWLRQ��LPSOHPHQWDWLRQ�IHDVLELOLW\�

)L[HG�3D\PHQWV

)L[HG�SD\PHQWV�FDQ�HLWKHU�EH�GHWHUPLQHG�XVLQJ�

� (/&&�FDOFXODWLRQV��RU�

� +HXULVWLF�PHWKRGV��H�J���/2/3�EDVHG�DSSUR[LPDWLRQV�RI�(/&&�

3HUIRUPDQFH�FDQ�EH�HQVXUHG�YLD�SHUIRUPDQFH�SHQDOW\�SHULRGV�ZKHUH�WKH�
XWLOLW\�HYDOXDWHV�D�UHVRXUFH¶V�SHUIRUPDQFH�GXULQJ�SHDN�SHULRGV�DQG�SHQDOL]HV�LW�
LI�LW�GRHV�QRW�SHUIRUP�DFFRUGLQJ�WR�LWV�FDSDELOLWLHV



3D\�IRU�3HUIRUPDQFH

3D\�IRU�SHUIRUPDQFH�FDQ�HLWKHU�EH�LPSOHPHQWHG�YLD�

5HDO�WLPH�G\QDPLF�SD\PHQWV 3UH�GHWHUPLQHG�WLPH�SHULRGV
0HWKRG &RPSHQVDWHV�UHVRXUFHV�RQ�D�G\QDPLF�

EDVLV GXULQJ�WLPHV�RI�V\VWHP�VWUHVV
&RPSHQVDWHV�UHVRXUFHV�IRU�
SHUIRUPLQJ�GXULQJ�SUH�GHWHUPLQHG�
WLPH�SHULRGV��H�J��KLJK�/2/3�KRXUV��

7LPH�3HULRG�
)UHTXHQF\

5HODWLYHO\�UDUH� 5HODWLYHO\�FRPPRQ�

3URV 3URSHUO\�UHZDUGV�UHVRXUFHV�IRU�
JHQHUDWLQJ�ZKHQ�WKH\�DUH�QHHGHG

(DV\�WR�SODQ�IRU��SUHGLFWDEOH�
RXWFRPHV

&RQV 'LIILFXOW�WR�SODQ�IRU�DV�FDSDFLW\�SHULRGV�
DUH�LQKHUHQWO\�XQFHUWDLQ

5HZDUGV�UHVRXUFHV IRU�SHUIRUPLQJ�
ZKHQ�FDSDFLW\�LV�QRW�QHHGHG

'RHV�QRW�FDSWXUH�WKH�FRUUHODWLRQ�
RXWSXW�RI�UHVRXUFHV�RQ�DFWXDO�SHDN�
GD\V



2QH�VROXWLRQ�WR�WKLV�LVVXH�LV�WR�LPSOHPHQW�D�³VFDODU´�WKDW�JURVVHV�XS�FDSDFLW\�YDOXHV�WR�DFFRXQW�IRU�WKLV�
IDFWRU�± (��DFFRXQWHG�IRU�WKLV�LQ�WKH�5926�PHWKRGRORJ\�WKURXJK�DQ�(/&&�WR�6RODU�/2/3�FRLQFLGHQFH�UDWLR



3UH�'HWHUPLQHG�7LPH�3HULRGV

3UH�GHWHUPLQHG�WLPH�SHULRG�FRPSHQVDWLRQ�LV�D�UHDVRQDEOH
IUDPHZRUN�WR�FRPSHQVDWH�LQWHUPLWWHQW�UHVRXUFHV

� $QDO\VLV�VKRZV�WKDW�SURGXFWLRQ�GXULQJ�KLJK�/2/3�KRXUV�LV�D�
UHDVRQDEOH�SUR[\�IRU�WKH�(/&&

<HW�LW�KDV�SRWHQWLDO�OLPLWDWLRQV�IRU�HQHUJ\�VWRUDJH�UHVRXUFHV

� 3UH�GHWHUPLQHG�WLPH�SHULRGV�DUH�JHQHUDOO\�ORQJHU�WKDQ�LQGLYLGXDO�ORVV�
RI�ORDG�HYHQW�ZLQGRZV��FUHDWLQJ�D�EXUGHQ�RI�KLJKHU�SHUIRUPDQFH�IRU�
HQHUJ\�VWRUDJH�UHVRXUFHV�WKDQ�LV�QHFHVVDU\�IRU�V\VWHP�UHOLDELOLW\

3UH�GHWHUPLQHG�WLPH�SHULRG�FRPSHQVDWLRQ�PXVW�QHFHVVDULO\�
EH�DVVRFLDWHG�ZLWK�HLWKHU�

� )LUVW�,Q�(/&&��JURVV�ORDG�SHDN�WLPH�SHULRGV��

� /DVW�,Q�(/&&��QHW�ORDG�SHDN�WLPH�SHULRGV�



&RQWUDFW�/HQJWK

:LWKLQ�WKH�FRQWH[W�RI�3853$��FRQWUDFW�OHQJWK�LV�DQ�LPSRUWDQW�WRSLF

� (TXLW\�ZLWK�XWLOLWLHV�DV�ZHOO�DV�WKH�FRQVLVWHQW�\HDU�WR�\HDU�³H[FHVV´�FDSDFLW\�WKDW�LV�PDLQWDLQHG�RQ�
WKH�V\VWHP��GHVSLWH�RQJRLQJ�LQYHVWPHQWV��OHQGV�FUHGHQFH�WR�WKH�QRWLRQ�WKDW�ORQJHU�FRQWUDFW�
OHQJWKV�VKRXOG�EH�XVHG

,Q�WKLV�FRQWH[W��FRQWUDFW�OHQJWKV�ZRXOG�DSSUR[LPDWH�WKH�HFRQRPLF�OLIH�RI�HDFK�
SDUWLFXODU�UHVRXUFH

&RQWUDFW�YDOXH�VKRXOG�UHIOHFW�WKH�QHW�SUHVHQW�YDOXH�RI�FDSDFLW\�IRU�DOO�VXIILFLHQF\�
DQG�GHILFLHQF\�SHULRGV�RYHU�WKH�OLIH�RI�WKH�FRQWUDFW

6RODU

:LQG

6WRUDJH

���

���

���\UV

VXIILFLHQF\�SHULRG GHILFLHQF\�SHULRG



3UDFWLFDOO\�,PSOHPHQWLQJ�/2/3V

8VLQJ�/2/3V�DV�D�EDVLV�IRU�/DVW�,Q�(/&&�LV�D�UHDVRQDEOH�KHXULVWLF��VXEMHFW�WR�WKH�
SUHYLRXVO\�PHQWLRQHG�FRQVWUDLQWV�

� +RZHYHU��HYHQ�SUH�GHWHUPLQHG�WLPH�SHULRGV�WKDW�DUH�SURSRUWLRQDO�WR�/2/3�ZHLJKWV�DUH�D�
FRPSOH[�VLJQDO�WR�UHVSRQG�WR

&RQVROLGDWLQJ�DFWXDO�/2/3�YDOXHV�XQLIRUPO\�DFURVV�³SHDN�SHULRGV´�FDQ�KHOS�
VLPSOLI\�WKH�LPSOHPHQWDWLRQ�RI�3853$�FRQWUDFWV

ϭ Ϯ ϯ ϰ ϱ ϲ ϳ ϴ ϵ ϭϬ ϭϭ ϭϮ ϭϯ ϭϰ ϭϱ ϭϲ ϭϳ ϭϴ ϭϵ ϮϬ Ϯϭ ϮϮ Ϯϯ Ϯϰ
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&Ğď
DĂƌ
�Ɖƌ
DĂǇ
:ƵŶ
:Ƶů
�ƵŐ
^ĞƉ
KĐƚ
EŽǀ
�ĞĐ

ϭ Ϯ ϯ ϰ ϱ ϲ ϳ ϴ ϵ ϭϬ ϭϭ ϭϮ ϭϯ ϭϰ ϭϱ ϭϲ ϭϳ ϭϴ
:ĂŶ
&Ğď
DĂƌ
�Ɖƌ
DĂǇ
:ƵŶ
:Ƶů
�ƵŐ
^ĞƉ
KĐƚ
EŽǀ
�ĞĐ

5DZ�/2/3V /2/3�,QIRUPHG�8QLIRUP�7LPH�:LQGRZV

8QLIRUP�WLPH�ZLQGRZ�LV�
LQIRUPHG�XVLQJ�/2/3



&RPSHQVDWLRQ�)UDPHZRUN�$SSOLFDWLRQ

'LIIHUHQW�FRPSHQVDWLRQ�IUDPHZRUNV�DUH�PRUH�RU�OHVV�DSSURSULDWH�IRU�
GLIIHUHQW�XVH�FDVHV

)RU�QHZ�4)�FRQWUDFWV�EHLQJ�H[HFXWHG��/DVW�,Q�(/&&��L�H��PDUJLQDO��LV�
DSSURSULDWH�WR�YDOXH�WKHLU�LQFUHPHQWDO�FRQWULEXWLRQ�WR�V\VWHP�FDSDFLW\

5HVRXUFH $SSURSULDWH�(/&&�+HXULVWLF�0HWKRGRORJ\

,QWHUPLWWHQW�UHVRXUFHV 8QLIRUP�WLPH�ZLQGRZ�SHULRGV WKDW�RYHUODS�ZLWK�KLJKHVW�/2/3�
KRXUV

(QHUJ\�6WRUDJH�
'LVSDWFKDEOH�5HVRXUFHV�

(/&&�DQDO\VLV�WR�GHWHUPLQH�(/&&�FRQWULEXWLRQ�RI�YDULRXV�
GXUDWLRQV��KUV��IRU�HQHUJ\�VWRUDJH�UHVRXUFHV�

4)�FRQWUDFWV�ZRXOG�XSGDWH�DQQXDOO\�ZLWK�QHZ�SUH�GHWHUPLQHG�
SHDN�WLPH�SHULRGV�WR�LQFHQWLYL]H�GLVSDWFK�RI�VWRUDJH�UHVRXUFHV�
GXULQJ�KLJKHVW�YDOXH�KRXUV



)HDWXUHV�DQG�OLPLWDWLRQV�RI�RQH�SRWHQWLDO�
4)�FDSDFLW\�FRPSHQVDWLRQ�VWUXFWXUH

,PSRUWDQW�/LPLWDWLRQV

.H\�&RPSRQHQWV�RI�4)�&DSDFLW\�&RPSHQVDWLRQ

&DSDFLW\�
&RQWULEXWLRQ � 0DUJLQDO��/DVW�,Q��(/&&�DSSUR[LPDWHG�XVLQJ�/2/3V

&DSDFLW\�9DOXH � 1HW�&21(�RI�ORZHVW�FRVW�FDSDFLW\�UHVRXUFH

&RPSHQVDWLRQ�
6WUXFWXUH

� 3D\�IRU�SHUIRUPDQFH�EDVHG�RQ�/2/3�SHDN�SHULRGV
� 3HULRGV�³ORFNHG�LQ´�IRU�FRQWUDFW�OHQJWK

/2/3�KHXULVWLF�PLVVHV�NH\�FRUUHODWLRQV�EHWZHHQ�UHVRXUFH�RXWSXW�GXULQJ�DFWXDO�ORVV�RI�ORDG�KRXUV

/DVW�,Q�(/&&V�IRU�HDFK�UHVRXUFH�PD\�XQGHU�RU�RYHUFRXQW�WKH�FDSDFLW\�FRQWULEXWLRQ�RI�WKH�SRUWIROLR

5HVRXUFHV�DUH�FRPSHQVDWHG�IRU�KRXUV�RI�SRWHQWLDO��UDWKHU�WKDQ�DFWXDO��FDSDFLW\�QHHG�

/HQJWK�RI�ORVV�RI�ORDG�HYHQWV�LV�QRW�FDSWXUHG��OLPLWLQJ�WKH�IOH[LELOLW\�RI�VWRUDJH�DVVHWV�WR�UHVSRQG�WR�
DFWXDO�FDSDFLW\�QHHGV



$GGLWLRQDO�&RQVLGHUDWLRQV

+\EULG�5HVRXUFHV

� &RQWDLQ�DWWULEXWHV�DQG�FKDUDFWHULVWLFV�RI�PXOWLSOH�
JHQHUDWLRQ�FDSDFLW\�UHVRXUFHV

� 'LIIHUHQW�FRPSHQVDWLRQ�VWUXFWXUHV�DUH�PRUH���
OHVV�DSSURSULDWH�IRU�GLIIHUHQW�JHQHUDWLRQ�
WHFKQRORJLHV

� :RXOG�QHHG�WR�EH�FRPSHQVDWHG�XQGHU�RQH�RI�WKH�
DIRUHPHQWLRQHG�FRPSHQVDWLRQ�IUDPHZRUNV�
EDVHG�RQ�VWDNHKROGHU�IHHGEDFN

7UDQVPLVVLRQ�	�'LVWULEXWLRQ

� 7UDQVPLVVLRQ�DQG�GLVWULEXWLRQ�FDSDFLW\�YDOXH�LV�D�
VHSDUDWH�DQG�GLVWLQFW�YDOXH�VWUHDP��DOWKRXJK�ZLWK�
PDQ\�VLPLODU�LVVXHV�DQG�FRQFHSWV��WKDW�LV�QRW�
DGGUHVVHG�LQ�WKLV�SUHVHQWDWLRQ

� 6KRXOG�EH�FRQVLGHUHG�DQG�LQFOXGHG�DV�D�XWLOLW\�
YDOXH�VWUHDP�LQ�DQ�DGGLWLYH�PDQQHU�WR�WKH�
JHQHUDWLRQ�FDSDFLW\�YDOXHV�GLVFXVVHG�LQ�WKLV�
SUHVHQWDWLRQ



8VH�&DVHV�DQG�([DPSOHV



$SSO\LQJ�WKH�FRPSHQVDWLRQ�IUDPHZRUN�WR�
FDSDFLW\�IURP�QHZ�4)�UHVRXUFHV�LQ�2UHJRQ

$V�GHVFULEHG�WKURXJKRXW�WKLV�SUHVHQWDWLRQ��WKHUH�LV�QR�VLQJOH�³FRUUHFW´�
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�� /LPLWDWLRQV�WR�WKLV�DSSURDFK�H[LVW�DQG�PXVW�EH�XQGHUVWRRG

� 3URYLGHV�SD\PHQW�IRU�PDQ\�KRXUV�RI�SRWHQWLDO��EXW�QRW�DFWXDO��FDSDFLW\�QHHG

� ,JQRUHV�LQWHUDFWLYH�HIIHFWV�RI�UHVRXUFHV

� &DQ�EH�SUREOHPDWLF���OLPLW�YDOXH�IRU�GLVSDWFKDEOH�UHVRXUFHV�VXFK�DV�HQHUJ\�VWRUDJH



7KDQN�<RX

7KDQN�<RX

=DFK�0LQJ��]DFKDU\�PLQJ#HWKUHH�FRP

%HQ�6KDSLUR��EHQ�VKDSLUR#HWKUHH�FRP

6XPLQ�:DQJ��VXPLQ�ZDQJ#HWKUHH�FRP



$SSHQGL[



'LUHFW�&RPSDULVRQ�RI�/2/3�9DOXHV

Ϭ͘ϬϬϬϬ

Ϭ͘ϬϬϬϱ

Ϭ͘ϬϬϭϬ

Ϭ͘ϬϬϭϱ

Ϭ͘ϬϬϮϬ

Ϭ͘ϬϬϮϱ

Ϭ͘ϬϬϯϬ

Ϭ͘ϬϬϯϱ

Ϭ͘ϬϬϰϬ

Ϭ͘ϬϬϰϱ

Ϭ ϭϬϬϬ ϮϬϬϬ ϯϬϬϬ ϰϬϬϬ ϱϬϬϬ ϲϬϬϬ ϳϬϬϬ ϴϬϬϬ

>K
>W

,ŽƵƌƐ

W'� WĂĐŝĨŝ�ŽƌƉ



6HWWLQJ�D�WKUHVKROG�LV�RQH�ZD\�WR�QDUURZ�LQ�
RQ�KRXUV�ZLWK�UHODWLYHO\�KLJK�/2/3

+RXUV�ZLWK�/2/3�DERYH�WKH�
WKUHVKROG�DUH�DOORFDWHG�WKHLU�
VKDUH�RI�WKH�UHPDLQLQJ�/2/3

7KUHH�LOOXVWUDWLYH�WKUHVKROG�
OHYHOV�KLJKOLJKW�WKH�QXPEHU�RI�
KRXUV�ZKLFK�PLJKW�EH�FRXQWHG�
IRU�FDSDFLW\�YDOXH

� ����

� ����

� ����

3*(�/2/3�+RXUV

Ϭ͘ϬϬϬϬ

Ϭ͘ϬϬϬϭ

Ϭ͘ϬϬϬϮ

Ϭ͘ϬϬϬϯ

Ϭ͘ϬϬϬϰ

Ϭ͘ϬϬϬϱ

Ϭ͘ϬϬϬϲ

Ϭ͘ϬϬϬϳ

Ϭ͘ϬϬϬϴ

Ϭ͘ϬϬϬϵ

Ϭ͘ϬϬϭϬ

Ϭ ϮϬϬϬ ϰϬϬϬ ϲϬϬϬ

>K
>W

,ŽƵƌƐ

����KRXUV

����KRXUV

���KRXUV



8VH�RI�D�WKUHVKROG�DSSURDFK�FRQFHQWUDWHV�
/2/3�KRXUV�LQWR�SHDN�SHULRGV

3*(�7KUHVKROG�������

Ϭ ϭ Ϯ ϯ ϰ ϱ ϲ ϳ ϴ ϵ ϭϬ ϭϭ ϭϮ ϭϯ ϭϰ ϭϱ ϭϲ ϭϳ ϭϴ ϭϵ ϮϬ
ϭ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϮ Ϭ͘ϬϬϮ Ϭ͘ϬϬϬ
Ϯ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ
ϯ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ
ϰ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ
ϱ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ
ϲ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ
ϳ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϭ Ϭ͘ϬϬϮ Ϭ͘ϬϬϭ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ
ϴ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϭ Ϭ͘ϬϬϮ Ϭ͘ϬϬϮ Ϭ͘ϬϬϮ Ϭ͘ϬϬϮ Ϭ͘ϬϬϮ Ϭ͘ϬϬϮ Ϭ͘ϬϬϬ
ϵ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ

ϭϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ
ϭϭ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϮ Ϭ͘ϬϬϭ Ϭ͘ϬϬϬ
ϭϮ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϭ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϮ Ϭ͘ϬϬϮ Ϭ͘ϬϬϮ Ϭ͘ϬϬϭ

$W�D������WKUHVKROG������KRXUV�UHPDLQ�DV�SRWHQWLDO�FDSDFLW\�YDOXH�
DOORFDWLRQ�KRXUV

7KHVH�KRXUV�PDLQWDLQ�D�VLPLODU�VKDSH�RU�SDWWHUQ�DV�WKH�³UDZ´�/2/3�
YDOXHV

� 2XWHU�³WDLOV´�DUH�HOLPLQDWHG�RU�UHGXFHG��H�J���-DQXDU\�KRXU�EHJLQQLQJ����RU�����-XO\�
KRXU�EHJLQQLQJ�������DQG�������



0RUH�UHVWULFWLYH�WKUHVKROG�YDOXHV�IXUWKHU�
FRQFHQWUDWH�KRXUV��HYHQWXDOO\�´WRR�PXFKµ

3*(�7KUHVKROG�������DERYH�������EHORZ�

Ϭ ϭ Ϯ ϯ ϰ ϱ ϲ ϳ ϴ ϵ ϭϬ ϭϭ ϭϮ ϭϯ ϭϰ ϭϱ ϭϲ ϭϳ ϭϴ ϭϵ ϮϬ
ϭ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ
Ϯ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ
ϯ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ
ϰ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ
ϱ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ
ϲ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ
ϳ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ
ϴ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ
ϵ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ

ϭϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ
ϭϭ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ
ϭϮ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϯϮ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ

Ϭ ϭ Ϯ ϯ ϰ ϱ ϲ ϳ ϴ ϵ ϭϬ ϭϭ ϭϮ ϭϯ ϭϰ ϭϱ ϭϲ ϭϳ ϭϴ ϭϵ ϮϬ
ϭ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ
Ϯ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ
ϯ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ Ϭ͘ϬϬϬ
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3DFLIL&RUS�7KUHVKROG�������DERYH�������EHORZ�

-XPS�IURP������WR������KDV�QR�HIIHFW�RQ�3$&�DOORFDWLRQ��QR�KRXUV�Z��/2/3�YDOXHV�EHWZHHQ������DQG������



'LIIHUHQW�(/&&�FDOFXODWLRQV�DUH�
DSSURSULDWH�IRU�GLIIHUHQW�VLWXDWLRQV

(/&&�&DOFXODWLRQ 'HVFULSWLRQ 5HOHYDQW�IRU

3RUWIROLR�(/&& &RPELQHG (/&&�RI�DOO�LQWHUPLWWHQW�
��HQHUJ\�OLPLWHG�UHVRXUFHV�LQ�WKH�
HOHFWULFLW\�V\VWHP

,QFOXGHV�LQWHUDFWLYH�HIIHFWV

$OORFDWLRQ�RI�FDSDFLW\�YDOXH�WR�
LQGLYLGXDO�UHVRXUFHV��H�J���LQ�FDSDFLW\�
PDUNHWV�RI�5$�SURJUDPV�

)LUVW�LQ�(/&& (/&&�RI�D�UHVRXUFH�PHDVXUHG�DV�
LI�LW�ZHUH�WKH�ILUVW�DQG�RQO\
LQWHUPLWWHQW���HQHUJ\�OLPLWHG�
UHVRXUFH

,JQRUHV�LQWHUDFWLYH�HIIHFWV

$VVHVVLQJ�WKH�FDSDFLW\�FRQWULEXWLRQ�
RI�D�UHVRXUFH�LQ�WKH�DEVHQFH�RI�
LQWHUDFWLYH�HIIHFWV�ZLWK�RWKHU�
UHVRXUFHV

/DVW�LQ��0DUJLQDO��
(/&&

(/&&�RI�D�UHVRXUFH�PHDVXUHG�
DIWHU DOO�RWKHU�LQWHUPLWWHQW���HQHUJ\�
OLPLWHG�UHVRXUFHV�KDYH�EHHQ�
DGGHG�WR�WKH�V\VWHP

,QFOXGHV�LQWHUDFWLYH�HIIHFWV

3ODQQLQJ�GHFLVLRQV��ZKHUH�HQVXULQJ�
LQFUHPHQWDO�UHVRXUFH�FDSDFLW\�
FRQWULEXWLRQV�PHULW�WKH�LQFUHPHQWDO�
FRVW
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:KLOH�WKH�ILUVW�LQFUHPHQW�RI�
VRODU�39�KDV�D�UHODWLYHO\�ODUJH�
LPSDFW�RQ�SHDN��LW�DOVR�VKLIWV�
WKH�³QHW�SHDN´�WR�D�ODWHU�KRXU�LQ�
WKH�LQ�GD\

6WRFKDVWLF�PRGHOLQJ�UHYHDOV�
WKDW�WKH�HIIHFWLYH�ORDG�FDUU\LQJ�
FDSDELOLW\�RI�VRODU�39�GHFOLQHV
DV�SHQHWUDWLRQ�LQFUHDVHV

$W�KLJK�SHQHWUDWLRQ��WKH�
FRQYHQWLRQDO�SDUDGLJP�WKDW�
DGGLWLRQDO�VRODU�39�FRQWULEXWHV�
YDOXH�WRZDUGV�PHHWLQJ�SHDN�
ORDGV�QR�ORQJHU�DSSOLHV
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,QLWLDOO\��DGGLQJ�VRODU�39�
SURYLGHV VXEVWDQWLDO�FDSDFLW\�
YDOXH�WR�D�V\VWHP

$W�KLJK�SHQHWUDWLRQV��WKH�V\VWHP�LV�
EHFRPH�VDWXUDWHG�ZLWK�VRODU�39��
DQG�DGGLQJ�PRUH�KDV�OLWWOH�LPSDFW�



:KHUH�FDOFXODWLQJ�(/&&�LV�XQUHDOLVWLF��
KHXULVWLFV�FDQ�EH�XVHG�DV�D�SUR[\

+HXULVWLFV�DUH�PHWKRGV�WKDW�DSSUR[LPDWH�PRUH�SUHFLVH�DSSURDFKHV

(/&& +HXULVWLFV

/HVV�GDWD�LQWHQVLYH

,JQRUH�LQWHUDFWLYH�
HIIHFWV

*HQHUDOO\�HDVLHU�WR�
LPSOHPHQW

/HVV�SUHFLVH

'DWD�WLPH�LQWHQVLYH

&DSWXUHV�
LQWHUDFWLYH�HIIHFWV

&DQ�EH�FKDOOHQJLQJ�
WR�LPSOHPHQW

0RUH�DFFXUDWH



(/&&�YV��+HXULVWLFV

(/&& +HXULVWLFV

7LPH�VHTXHQWLDO�/2/3�PRGHOLQJ�WR�FDOFXODWH�WKH�
(/&&�RI�D�UHVRXUFH�FRUUHFWO\�FDSWXUHV�WKH�FDSDELOLWLHV�
RI�WKH�UHVRXUFH�DQG�LQWHUDFWLRQV�ZLWK�RWKHU�UHVRXUFHV

+HXULVWLF�PHWKRGV�LQFOXGH�
� $YHUDJH�RU�FHUWDLQ�SHUFHQWLOH�SURGXFWLRQ�GXULQJ�FHUWDLQ�SUH
GHILQHG�WLPH�SHULRGV�PHDQW�WR�DSSUR[LPDWH�KLJKHVW�/2/3�KRXUV

� $VVLJQLQJ�DQ�/2/3�ZHLJKW�WR�HDFK�KRXU�RI�WKH�\HDU�DQG�
GHWHUPLQLQJ�WKH�DELOLW\�RI�D�UHVRXUFH�WR�JHQHUDWH�GXULQJ�WKDW�KRXU

(DFK�UHVRXUFH�PXVW�EH�UXQ�LQGLYLGXDOO\�LQ�RUGHU�WR�
FDSWXUH�WKHVH�HIIHFWV

'RHV�QRW�FDSWXUH�LQWHUDFWLYH�HIIHFWV�RU�GLPLQLVKLQJ�UHWXUQV

7KHUH�LV�D�GLIIHUHQFH�EHWZHHQ�WKH�LQLWLDO�(/&&�DQG�
PDUJLQDO�(/&&�RI�D�UHVRXUFH�± WKHUH�LV�DOVR�D�
GLIIHUHQFH�EHWZHHQ�ERWK�RI�WKHVH�DQG�WKH�SRUWIROLR�
(/&&�ZKLFK�FDSWXUHV�DOO�UHVRXUFHV�DQG�WKHLU�
LQWHUDFWLRQV

'RHV�QRW�DFFXUDWHO\�FDSWXUH�DELOLW\�RI�HQHUJ\�OLPLWHG�UHVRXUFHV�
VXFK�DV�VWRUDJH��GHPDQG�UHVSRQVH��RU�K\GUR�WR�SURYLGH�FDSDFLW\

,W�LV�QHFHVVDU\�WR�DOORFDWH�D�ILQDO�(/&&�WR�HDFK�
UHVRXUFH�XVLQJ�WKH�YDULRXV�(/&&V�WKDW�FDQ�EH�
FDOFXODWHG

'DWD�UHTXLUHPHQWV�DUH�ZRUNDEOH��7KLV�PHWKRG�FDQ�EH�DSSOLHG�WR�
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5XQQLQJ�LQGLYLGXDO�(/&&V�LV�GDWD�DQG�WLPH�LQWHQVLYH

.H\�4XHVWLRQV
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+RZ�H[WHQVLYH�VKRXOG�WKH�GDWD�UHTXLUHPHQWV�EH�IRU�QHZ�H[LVWLQJ�UHVRXUFHV"
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&RPEXVWLRQ�7XUELQH 6WRUDJH 3RUWIROLR

6LPSOH�WR�YDOXH 6LPSOH�LVK��WR�YDOXH
� (DV\�WR�FDOFXODWH�FRVWV
� 'LIILFXOW�WR�FDOFXODWH�UHTXLUHG�
GXUDWLRQ

&DSWXUHV�WKH�WUXH�µVKDGRZ�SULFH¶�RI�
FDSDFLW\�WKURXJK�D�SRUWIROLR�DSSURDFK�
E\�LGHQWLI\LQJ�ZKLFK�UHVRXUFHV�DUH�
QHHGHG

+LVWRULFDO�SUHFHGHQW *URZLQJ�GLVFXVVLRQ�DFURVV�LQGXVWU\�
DERXW�ZKHWKHU�/L�LRQ�EDWWHU\�LV�WKH�QHZ�
&7�SUR[\�UHVRXUFH

'DWD�LQWHQVLYH�DQG�FRPSXWDWLRQDOO\�
FRPSOH[

8QFOHDU�RQ�IXWXUH�DSSHWLWH�IRU�QHZ�
IRVVLO�JHQHUDWLRQ�LQ�WKH�1:��GHVSLWH�WKLV�
UHVRXUFH¶V�UROH�LQ�D�OHDVW�FRVW�GHHSO\�
GHFDUERQL]HG�SRUWIROLR

/DFN�RI�WUDQVSDUHQF\�IRU�VWDNHKROGHUV

.H\�4XHVWLRQV

+RZ�VKRXOG�DFFXUDF\�YV��VLPSOLFLW\�SOD\�D�UROH�KHUH"



6XIILFLHQF\���'HILFLHQF\�)UDPHZRUN

0DLQWDLQ�'HPDUFDWLRQ 0RGLI\���(OLPLQDWH�'HPDUFDWLRQ

$SSURSULDWHO\�UHGXFHV�WKH�YDOXH�RI�FDSDFLW\�LQ�WKH�QHDU�WHUP�
ZKHQ�WKH�V\VWHP�PD\�DOUHDG\�KDYH�VXIILFLHQW�H[FHVV�
FDSDFLW\

8WLOLW\�SODQQLQJ�DQG�IRUHVLJKW�FDQ�NHHS�WKH�V\VWHP�LQ�D�
SHUSHWXDO�VWDWH�RI�VXIILFLHQF\

5HGXFHV�UDWHSD\HU�FRVWV�E\�DYRLGLQJ�XQQHFHVVDULO\�SD\LQJ�
IRU�FDSDFLW\�WKDW�LV�QRW�QHHGHG

8WLOLW\�LQYHVWPHQWV�WKDW�DUH�PDGH�WR�NHHS�WKH�V\VWHP�
VXIILFLHQW�DUH�HOLJLEOH�IRU�IXOO�FRVW�UHFRYHU\�EHJLQQLQJ�LQ�WKH�
\HDU�WKH\�DUH�FRPPLVVLRQHG

8WLOLWLHV�VWLOO�PDNH�VKRUW�WHUP�FDSDFLW\�SXUFKDVHV��HYHQ�
GXULQJ�SHULRGV�RI�VXIILFLHQF\��EHJJLQJ�WKH�TXHVWLRQ�RI�WKH�
DSSURSULDWHQHVV�RI�WKH�IUDPHZRUN

.H\�4XHVWLRQV

7R�ZKDW�H[WHQW�VKRXOG�XWLOLW\�DQG�QRQ�XWLOLW\�DVVHWV�EH�WUHDWHG�GLIIHUHQWO\"

:KDW�DUH�WKH�HTXLW\�FRQVLGHUDWLRQV�ZLWK�UHVSHFW�WR�XWLOLW\�DQG�QRQ�XWLOLW\�FDSDFLW\�RSWLRQV"

+RZ�IDU�LQWR�WKH�IXWXUH�VKRXOG�WKH�FDSDFLW\�QHHG�EH�HYDOXDWHG"�+RZ�VKRXOG�WKLV�LQWHUDFW�ZLWK�FRQWUDFW�WHUP"

:KDW�VKRXOG�KDSSHQ�LI�WKHUH�LV�D�IXWXUH�FDSDFLW\�QHHG�ZKHQ�D�UHVRXUFH�LV�EXLOW��EXW�WKHQ�WKDW�QHHG�GLVDSSHDUV"



&RPSHQVDWLRQ�6WUXFWXUH�&RQVLGHUDWLRQV

)L[HG�$QQXDO�
3D\PHQW

3UH�'HILQHG�7LPH�3HULRG�
&RPSHQVDWLRQ

5HDO�7LPH�3ULFLQJ

5HTXLUHV�SUHGLFWLQJ�WKH�
RXWSXW�SHUIRUPDQFH�RI�
JHQHUDWRUV�LQ�DGYDQFH

5HOHYDQW�WLPH�SHULRG�LV�SUHGLFWDEOH�DQG�VLPSOH 0RVW�DFFXUDWH�VLJQDO�WR�VHQG�WR�
JHQHUDWRUV

6LPSOH�WR�DGPLQLVWHU�RQFH�WKH�
YDOXH�LV�GHWHUPLQHG

5HZDUGV�JHQHUDWRUV�IRU�SURGXFLQJ�GXULQJ�KLJK�YDOXH�
KRXUV

'LIILFXOW�WR�DOORFDWH�DQQXDO�IL[HG�
FRVW�RI�FDSDFLW\�WR�µUHOLDELOLW\�KRXUV¶

'RHV�QRW�FRPSHQVDWH�
JHQHUDWRUV�IRU�FRQWLQXHG�
DYDLODELOLW\�DQG�SHUIRUPDQFH�
�H�J���JRRG�PDLQWHQDQFH�

3UH�GHILQHG�WLPH�SHULRGV�DUH�LQKHUHQWO\�PXFK�
EURDGHU�WKDQ�WKH�DFWXDO�OLPLWHG�UHOLDELOLW\�KRXUV��
*HQHUDWRUV�HDUQ�D�ORW�RI�PRQH\�ZKHQ�V\VWHP�LV�
FRQVWUDLQHG�DQG�FRXOG�WKHRUHWLFDOO\�QRW�SURGXFH�
GXULQJ�DFWXDO�SHDN�KRXUV�DQG�VWLOO�PDNH�D�ORW�RI�
PRQH\�LQ�WKH�RWKHU�KRXUV

,QFUHDVHG�FRPSOH[LW\�DQG�PHWHULQJ�
UHTXLUHG

'RHV�QRW�FRPSHQVDWH�
GLVSDWFKDEOH�JHQHUDWRUV�IRU�
JHQHUDWLQJ�ZKHQ�WKH�V\VWHP�
QHHGV�WKHP

.H\�4XHVWLRQV

6KRXOG�FDSDFLW\�EH�FRPSHQVDWHG�OLNH�WKH�IL[HG�DQQXDO�FRVW�WKDW�LW�LV��RU�VKRXOG�LW�EH�EDVHG�RQ�SURGXFWLRQ�GXULQJ�NH\�KRXUV"

6KRXOG�WKHUH�EH�FRQFHUQ�DERXW�FRPSHQVDWLQJ�JHQHUDWRUV�GXULQJ�SHDN�KRXUV�ZKHQ�WKH�V\VWHP�KDV�QR�LVVXHV"



6XIILFLHQF\���'HILFLHQF\�)UDPHZRUN

0DLQWDLQ�'HPDUFDWLRQ 0RGLI\���(OLPLQDWH�'HPDUFDWLRQ

$SSURSULDWHO\�UHGXFHV�WKH�YDOXH�RI�FDSDFLW\�LQ�WKH�QHDU�WHUP�
ZKHQ�WKH�V\VWHP�PD\�DOUHDG\�KDYH�VXIILFLHQW�H[FHVV�
FDSDFLW\

8WLOLW\�SODQQLQJ�DQG�IRUHVLJKW�FDQ�NHHS�WKH�V\VWHP�LQ�D�
SHUSHWXDO�VWDWH�RI�VXIILFLHQF\

5HGXFHV�UDWHSD\HU�FRVWV�E\�DYRLGLQJ�XQQHFHVVDULO\�SD\LQJ�
IRU�FDSDFLW\�WKDW�LV�QRW�QHHGHG

8WLOLW\�LQYHVWPHQWV�WKDW�DUH�PDGH�WR�NHHS�WKH�V\VWHP�
VXIILFLHQW�DUH�HOLJLEOH�IRU�IXOO�FRVW�UHFRYHU\�EHJLQQLQJ�LQ�WKH�
\HDU�WKH\�DUH�FRPPLVVLRQHG

8WLOLWLHV�VWLOO�PDNH�VKRUW�WHUP�FDSDFLW\�SXUFKDVHV��HYHQ�
GXULQJ�SHULRGV�RI�VXIILFLHQF\��EHJJLQJ�WKH�TXHVWLRQ�RI�WKH�
DSSURSULDWHQHVV�RI�WKH�IUDPHZRUN

.H\�4XHVWLRQV

7R�ZKDW�H[WHQW�VKRXOG�XWLOLW\�DQG�QRQ�XWLOLW\�DVVHWV�EH�WUHDWHG�GLIIHUHQWO\"

:KDW�DUH�WKH�HTXLW\�FRQVLGHUDWLRQV�ZLWK�UHVSHFW�WR�XWLOLW\�DQG�QRQ�XWLOLW\�FDSDFLW\�RSWLRQV"

+RZ�IDU�LQWR�WKH�IXWXUH�VKRXOG�WKH�FDSDFLW\�QHHG�EH�HYDOXDWHG"�+RZ�VKRXOG�WKLV�LQWHUDFW�ZLWK�FRQWUDFW�WHUP"

:KDW�VKRXOG�KDSSHQ�LI�WKHUH�LV�D�IXWXUH�FDSDFLW\�QHHG�ZKHQ�D�UHVRXUFH�LV�EXLOW��EXW�WKHQ�WKDW�QHHG�GLVDSSHDUV"



([DPSOH�5926�FDOFXODWLRQV�KLJKOLJKW�
GLIIHUHQFHV�EHWZHHQ�DOORFDWLRQ�PHWKRGV

5926�PRGHO�XVHG�WR�FDOFXODWH�FDSDFLW\�YDOXH�XQGHU�VHYHUDO�GLIIHUHQW�
VFHQDULRV

5926�&DSDFLW\�
9DOXH

5HDO�OHYHOL]HG�
��N:K

����

6RODU�
*HQHUDWLRQ�
3URILOH

N:K�N:

����

$OORFDWHG�
&DSDFLW\�9DOXH

;  

5HDO�OHYHOL]HG�
��N:�\U

&DSDFLW\�
'HIHUUDO�9DOXH\

5926�&DSDFLW\�
9DOXH

+RXUO\�
$OORFDWLRQ ;$QQXDOL]HG�

139�RI�

:KHUH�\  �\HDU�DQG�W  �WLPH��LQ�KRXUV�

� /HYHOL]HG�&DSDFLW\�
'HIHUUDO�9DOXH

 
$OORFDWHG�

&DSDFLW\�9DOXH
��RI�0D[LPXP�
3RWHQWLDO�9DOXH



3*(��GUDIW�XSGDWHG�ZLQGRZV�

7LPH�ZLQGRZ��7:����RYHU�YDOXHV�VRODU�UHODWLYH�WR�UDZ�/2/3�GXH�WR�
FRLQFLGHQFH�ZLWK�39�JHQHUDWLRQ

W'�

ZĂǁ
Ϭ͘Ϭϱй�

dŚƌĞƐŚŽůĚ
Ϭ͘Ϭϳй�

dŚƌĞƐŚŽůĚ

dt�ϭ͕�
^ƵŵŵĞƌ�
WĞĂŬ�KŶůǇ

dt�Ϯ͕�
^ƵŵŵĞƌнt
ŝŶƚĞƌ WĞĂŬ

dt�ϯ͕�/ŶĐů�
tŝŶƚĞƌ�
DŽƌŶŝŶŐ�
WĞĂŬ

tĞƐƚ͕�^ŝŶŐůĞ��ǆŝƐ͕�/>Z�ϭ͘ϭ Ϯϯ͘ϴй Ϯϱ͘ϴй Ϯϵ͘ϯй ϰϯ͘ϴй Ϯϱ͘ϵй ϮϮ͘Ϯй
tĞƐƚ͕�&ŝǆĞĚ�dŝůƚ͕�/>Z�ϭ͘ϭ ϭϵ͘Ϭй ϭϴ͘ϲй ϮϬ͘ϳй ϯϱ͘ϵй ϭϴ͘ϱй ϭϲ͘ϳй
tĞƐƚ͕��ŽƵďůĞ��ǆŝƐ͕�/>Z�ϭ͘ϭ Ϯϲ͘ϲй Ϯϵ͘ϭй ϯϯ͘ϴй ϱϬ͘Ϭй ϯϬ͘ϲй Ϯϱ͘ϲй
tĞƐƚ͕�ZŽŽĨƚŽƉ�^ŽůĂƌ͕ �/>Z�ϭ͘ϭ ϭϴ͘ϳй ϭϴ͘ϯй ϮϬ͘ϰй ϯϱ͘ϯй ϭϴ͘Ϯй ϭϲ͘ϰй
tĞƐƚ͕�^ŝŶŐůĞ��ǆŝƐ͕�/>Z�ϭ͘ϰ ϯϬ͘ϯй ϯϮ͘ϴй ϯϳ͘ϯй ϱϱ͘ϲй ϯϮ͘ϵй Ϯϴ͘ϯй
�ĂƐƚ͕�^ŝŶŐůĞ��ǆŝƐ͕�/>Z�ϭ͘ϭ Ϯϱ͘ϭй Ϯϭ͘ϳй Ϯϰ͘Ϯй ϰϯ͘Ϭй Ϯϭ͘ϭй Ϯϭ͘ϴй

$QQXDO�*HQHUDWLRQ�&DSDFLW\�9DOXH�UHODWLYH�WR�0D[LPXP�&DSDFLW\�9DOXH����



3DFLIL&RUS��GUDIW�XSGDWHG�ZLQGRZV�

WĂĐŝĨŝ�ŽƌƉ

ZĂǁ
Ϭ͘Ϭϱй�

dŚƌĞƐŚŽůĚ
Ϭ͘Ϭϳй�

dŚƌĞƐŚŽůĚ

dt�ϭ͕�
^ƵŵŵĞƌ�
WĞĂŬ�KŶůǇ

dt�Ϯ͕�
^ƵŵŵĞƌнt
ŝŶƚĞƌ�WĞĂŬ

dt�ϯ͕�/ŶĐů�
tŝŶƚĞƌ�
DŽƌŶŝŶŐ�
WĞĂŬ

tĞƐƚ͕�^ŝŶŐůĞ��ǆŝƐ͕�/>Z�ϭ͘ϭ ϭϱ͘Ϭй ϭϰ͘Ϭй ϭϯ͘ϵй Ϯϯ͘ϵй ϭϳ͘Ϭй ϭϱ͘ϭй
tĞƐƚ͕�&ŝǆĞĚ�dŝůƚ͕�/>Z�ϭ͘ϭ ϴ͘ϳй ϲ͘ϳй ϲ͘Ϯй ϭϮ͘ϯй ϴ͘ϴй ϳ͘ϴй
tĞƐƚ͕��ŽƵďůĞ��ǆŝƐ͕�/>Z�ϭ͘ϭ Ϯϭ͘ϭй Ϯϭ͘ϭй Ϯϭ͘ϲй ϯϮ͘ϱй Ϯϯ͘Ϭй ϮϬ͘Ϭй
tĞƐƚ͕�ZŽŽĨƚŽƉ�^ŽůĂƌ͕ �/>Z�ϭ͘ϭ ϴ͘ϲй ϲ͘ϳй ϲ͘Ϯй ϭϮ͘Ϯй ϴ͘ϳй ϳ͘ϳй
tĞƐƚ͕�^ŝŶŐůĞ��ǆŝƐ͕�/>Z�ϭ͘ϰ ϭϵ͘Ϯй ϭϳ͘ϴй ϭϳ͘ϳй ϯϬ͘ϱй Ϯϭ͘ϳй ϭϵ͘ϯй
�ĂƐƚ͕�^ŝŶŐůĞ��ǆŝƐ͕�/>Z�ϭ͘ϭ ϭϮ͘ϭй ϵ͘Ϯй ϴ͘ϴй ϭϳ͘Ϭй ϭϭ͘ϳй ϭϭ͘ϲй

$QQXDO�*HQHUDWLRQ�&DSDFLW\�9DOXH�UHODWLYH�WR�0D[LPXP�&DSDFLW\�9DOXH����



)DFWRUV�DIIHFWLQJ�WKH�FDSDFLW\�YDOXH�RI�
YDULDEOH�JHQHUDWLRQ

&RLQFLGHQFH�ZLWK�ORDG

� /RFDWLRQV�ZLWK�EHWWHU�VRODU�UHVRXUFHV�DQG�PRUH�SURGXFWLRQ�ODWHU�LQ�WKH�GD\�ZLOO�KDYH�
KLJKHU�(/&&�YDOXHV

3URGXFWLRQ�YDULDELOLW\

� 6WDWLVWLFDOO\��WKH�SRVVLELOLW\�RI�ORZ�SURGXFWLRQ�UHGXFHV�WKH�YDOXH�RI�D�UHVRXUFH

/RFDWLRQ

� 'LVWULEXWHG�UHVRXUFHV�DYRLG�WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ�ORVVHV

([LVWLQJ�TXDQWLW\�RI�YDULDEOH�JHQHUDWLRQ

� &RPPRQ�UHVRXUFH�W\SHV�H[KLELW�GLPLQLVKLQJ�PDUJLQDO�UHWXUQV��HDFK�DGGLWLRQDO�XQLW�RI�
YDULDEOH�JHQHUDWLRQ�KDV�OHVV�FDSDFLW\�FUHGLW�WKDQ�WKH�SUHYLRXV�XQLW



-XULVGLFWLRQDO�5HYLHZ�RI�:LQG�&DSDFLW\�
9DOXH�0HWKRGRORJ\

-XULVGLFWLRQ 0HWKRG 1RWHV
633 +HXULVWLF�

� ��WK SHUFHQWLOH�YDOXH�RI�ZLQG�SURGXFWLRQ�GXULQJ�WRS����RI�SHDN�ORDG�
KRXUV��FDOFXODWHG�VHSDUDWHO\�IRU�ZLQWHU�DQG�VXPPHU�

633�KDV�LQLWLDWHG�DQ�LQYHVWLJDWLRQ�WR�H[SORUH�VZLWFKLQJ�WR�
DQ�(/&&�PHWKRGRORJ\��7KH\�KDYH�FRQGXFWHG�(/&&�
DQDO\VLV�DQG�DUH�FRPSDULQJ�WR�WKHLU�H[LVWLQJ�KHXULVWLF�
PHWKRG

0,62 (/&&� 0,62�FDOFXODWHV�(/&&�IRU�WKH�HQWLUH�SRUWIROLR�RI�ZLQG�
DFURVV�WKH�V\VWHP�DQG�WKHQ�DOORFDWHV�WKLV�YDOXH�WR�HDFK�
QRGH�ZLWKLQ�WKH�V\VWHP��$OO�ZLQG�ZLWKLQ�HDFK�QRGH�UHFHLYHV�
WKH�VDPH�YDOXH�

1<,62 +HXULVWLF�

� :LQWHU��DYHUDJH�ZLQG�SURGXFWLRQ�IURP�'HFHPEHU�WR�)HEUXDU\�GXULQJ�
KRXUV�HQGLQJ������

� 6XPPHU��DYHUDJH�ZLQG�SURGXFWLRQ�IURP�-XQH�WR�$XJXVW�GXULQJ�KRXUV�
HQGLQJ������

1<,62�LV�FXUUHQWO\�LQYHVWLJDWLQJ�PRUH�VRSKLVWLFDWHG�
PHWKRGV��LQFOXGLQJ�(/&&��XVLQJ�ORVV�RI�ORDG
PRGHOLQJ�WR�FDSWXUH�WKH�GLYHUVLW\�HIIHFWV�RI�WKH�SRUWIROLR�RI�
QRQ�ILUP�UHVRXUFHV�

,621( +HXULVWLF�

� :LQWHU��PHGLDQ�ZLQG�SURGXFWLRQ�IURP�2FWREHU�WR�0D\�GXULQJ�KRXUV�
HQGLQJ�������SOXV�DOO�KRXUV�ZLWK�FDSDFLW\�VFDUFLW\

� 6XPPHU��PHGLDQ�ZLQG�SURGXFWLRQ�IURP�-XQH�WR�6HSWHPEHU�GXULQJ�
KRXUV�HQGLQJ�������SOXV�DOO�KRXUV�ZLWK�FDSDFLW\�VFDUFLW\

3-0 +HXULVWLF�

$YHUDJH�ZLQG�SURGXFWLRQ�IURP�-XQH�WR�$XJXVW�GXULQJ�KRXUV�HQGLQJ�������
3-0�LV�HYDOXDWLQJ�DGRSWLQJ�WKH�(/&&�PHWKRG�ZKLFK�LV�
FXUUHQWO\�RSHQ�WR�VWDNHKROGHU�FRPPHQW�

&$,62 (/&&�

΀ϭ΁ ŚƚƚƉƐ͗ͬͬǁǁǁ͘ƐƉƉ͘ŽƌŐͬĚŽĐƵŵĞŶƚƐͬϲϬϰϯϰͬϮϬϭϵйϮϬĞůĐĐйϮϬǁŝŶĚйϮϬƐƚƵĚǇйϮϬƌĞƉŽƌƚ͘ƉĚĨ
΀Ϯ΁ ŚƚƚƉƐ͗ͬͬĐĚŶ͘ŵŝƐŽĞŶĞƌŐǇ͘ŽƌŐͬϮϬϭϵйϮϬtŝŶĚйϮϬĂŶĚйϮϬ^ŽůĂƌйϮϬ�ĂƉĂĐŝƚǇйϮϬ�ƌĞĚŝƚйϮϬZĞƉŽƌƚϯϬϯϬϲϯ͘ƉĚĨ
΀ϯ΁ ŚƚƚƉƐ͗ͬͬǁǁǁ͘ŶǇŝƐŽ͘ĐŽŵͬĚŽĐƵŵĞŶƚƐͬϮϬϭϰϮͬϮϵϮϯϲϯϱͬĂƉƉͺĂͺĂƚƚĂĐŚͺŝĐĂƉŵŶů͘ƉĚĨͬϱϬϯϯϱϰďϲͲϬϲϬϳͲϵĂϭϮͲĨϮĚϰͲĨϴϲϲĐϮϱĞĂĐϲϱ
΀ϰ΁ ŚƚƚƉƐ͗ͬͬǁǁǁ͘ŶǇŝƐŽ͘ĐŽŵͬĚŽĐƵŵĞŶƚƐͬϮϬϭϰϮͬϲϳϴϱϭϲϳͬ'ƌŝĚнŝŶнdƌĂŶƐŝƚŝŽŶн�Z�&dн&KZнWK^d/E'͘ƉĚĨͬϳϰĞďϬďϮϬͲϲĨϰĐͲďĚďϮͲϭĂϮϯͲϳĚϵϯϵϳϴϵĞĚϴĐ͍ǀĞƌƐŝŽŶсϭ͘ϭΘƚсϭϱϱϴϳϬϯϰϱϭϯϴϭΘĚŽǁŶůŽĂĚсƚƌƵĞ
΀ϱ΁ ƉŐ Ϯϰ͕�ŚƚƚƉƐ͗ͬͬǁǁǁ͘ŝƐŽͲŶĞ͘ĐŽŵͬƐƚĂƚŝĐͲĂƐƐĞƚƐͬĚŽĐƵŵĞŶƚƐͬƌĞŐƵůĂƚŽƌǇͬƚĂƌŝĨĨͬƐĞĐƚͺϯͬŵƌϭͺƐĞĐͺϭϯͺϭϰ͘ƉĚĨ
΀ϲ΁ ŚƚƚƉƐ͗ͬͬǁǁǁ͘Ɖũŵ͘ĐŽŵͬΕͬŵĞĚŝĂͬĚŽĐƵŵĞŶƚƐͬŵĂŶƵĂůƐͬŵϮϭ͘ĂƐŚǆ
΀ϳ΁ ŚƚƚƉƐ͗ͬͬǁǁǁ͘Ɖũŵ͘ĐŽŵͬͲͬŵĞĚŝĂͬĐŽŵŵŝƚƚĞĞƐͲŐƌŽƵƉƐͬĐŽŵŵŝƚƚĞĞƐͬƉĐͬϮϬϭϵϬϮϬϳͬϮϬϭϵϬϮϬϳͲŝƚĞŵͲϬϴͲĞůĐĐͲƵƉĚĂƚĞ͘ĂƐŚǆ
΀ϴ΁ ŚƚƚƉƐ͗ͬͬǁǁǁ͘ĐƉƵĐ͘ĐĂ͘ŐŽǀͬƵƉůŽĂĚĞĚ&ŝůĞƐͬ�Wh�tĞďƐŝƚĞͬ�ŽŶƚĞŶƚͬhƚŝůŝƚŝĞƐ/ŶĚƵƐƚƌŝĞƐͬ�ŶĞƌŐǇͬ�ŶĞƌŐǇWƌŽŐƌĂŵƐͬ�ůĞĐƚWŽǁĞƌWƌŽĐƵƌĞŵĞŶƚ'ĞŶĞƌĂƚŝŽŶͬ�ĞŵĂŶĚDŽĚĞůŝŶŐͬ�>��ͺϮͺϭϯͺϭϵ͘W�&



5HOLDELOLW\�0HWULF�'HILQLWLRQV

/RVV�RI�ORDG�H[SHFWDWLRQ��³/2/(´��XQLW�RI�GD\V�\U�

� $YHUDJH�QXPEHU�RI�GD\V�SHU�\HDU�ZLWK�ORVV�RI�ORDG��DW�OHDVW�RQFH�GXULQJ�WKH�GD\��GXH�
WR�V\VWHP�ORDG�H[FHHGLQJ�DYDLODEOH�JHQHUDWLQJ�FDSDFLW\

/RVV�RI�ORDG�HYHQWV��³/2/(9´��XQLWV�RI�HYHQWV�\U�

� $YHUDJH�QXPEHU�RI�ORVV�RI�ORDG�HYHQWV�SHU�\HDU��RI�DQ\�GXUDWLRQ�RU�PDJQLWXGH��GXH�
WR�V\VWHP�ORDG�H[FHHGLQJ�DYDLODEOH�JHQHUDWLQJ�FDSDFLW\

/RVV�RI�ORDG�SUREDELOLW\��³/2/3´��XQLWV�RI���

� 3UREDELOLW\�RI�V\VWHP�ORDG�H[FHHGLQJ�WKH�DYDLODEOH�JHQHUDWLQJ�FDSDFLW\�GXULQJ�D�
JLYHQ�WLPH�SHULRG

/RVV�RI�ORDG�KRXUV��³/2/+´��XQLWV�RI�KRXUV�\U�

� $YHUDJH�QXPEHU�RI�KRXUV�SHU�\HDU�ZLWK�ORVV�RI�ORDG�GXH�WR�V\VWHP�ORDG�H[FHHGLQJ�
DYDLODEOH�JHQHUDWLQJ�FDSDFLW\

([SHFWHG�XQVHUYHG�HQHUJ\��³(8(´��XQLWV�RI�0:K�\U�

� $YHUDJH�WRWDO�TXDQWLW\�RI�XQVHUYHG�HQHUJ\�RYHU�D�\HDU�G\H�WR�V\VWHP�ORDG�H[FHHGLQJ�
DYDLODEOH�JHQHUDWLQJ�FDSDFLW\

��

1:33�������KWWSV���ZZZ�QZSS�RUJ�UHVRXUFHV�H[SORULQJ�D�UHVRXUFH�DGHTXDF\�SURJUDP�IRU�WKH


