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^ƵƌŐŝĐĂů�dĞĐŚŶŝƋƵĞ�



Ϯ

OLIH���������DQG PRELOLW\

DĞĚŝĐĂů�/ŵƉůĂŶƚƐ

� �ƐƚƌŽůĂďĞ�ƌĞĐŽŐŶŝǌĞƐ�ƚŚĂƚ�ƉƌŽƉĞƌ�ƐƵƌŐŝĐĂů�ƉƌŽĐĞĚƵƌĞƐ�ĂŶĚ�
ƚĞĐŚŶŝƋƵĞƐ�ĂƌĞ�ƌĞƐƉŽŶƐŝďŝůŝƟĞƐ�ŽĨ�ŵĞĚŝĐĂů�ƉƌŽĨĞƐƐŝŽŶĂůƐ͘

� dŚĞ� ĨŽůůŽǁŝŶŐ� ŐƵŝĚĞůŝŶĞƐ� ĂƌĞ� ƉƌŽǀŝĚĞĚ� ĨŽƌ� ŝŶĨŽƌŵĂƟŽŶ�
ƉƵƌƉŽƐĞƐ � ŽŶ ůǇ͘ � � �ĂĐŚ � ƐƵƌŐĞŽŶ� ŵƵƐƚ � ĞǀĂ ůƵĂƚĞ � ƚŚĞ�
ĂƉƉƌŽƉƌŝĂƚĞŶĞƐƐ� ŽĨ� ƚŚĞ� ƉƌŽĐĞĚƵƌĞƐ� ďĂƐĞĚ� ŽŶ� ƚŚĞŝƌ� ŵĞĚŝĐĂů�
ƚƌĂŝŶŝŶŐ͕�ĞǆƉĞƌŝĞŶĐĞ�ĂŶĚ�ĐŽŶĚŝƟŽŶ�ŽĨ�ƚŚĞ�ƉĂƟĞŶƚ͘��ĞĨŽƌĞ�ƵƐŝŶŐ�
ƚŚĞ�ƐǇƐƚĞŵ͕�ƚŚĞ�ƐƵƌŐĞŽŶ�ŵƵƐƚ�ĐŽŶƐƵůƚ�ƚŚĞ�ŽƉĞƌĂƟŶŐ�ŝŶƐƚƌƵĐƟŽŶƐ�
ĨŽƌ � ĂĚĚŝƟŽŶĂů � ǁĂƌŶ ŝŶŐƐ ͕ � ƉƌĞĐĂƵƟŽŶƐ ͕ � ŝŶĚ ŝĐĂƟŽŶƐ ͕�
ĐŽŶƚƌĂŝŶĚŝĐĂƟŽŶƐ�ĂŶĚ�ĂĚǀĞƌƐĞ�ĞīĞĐƚƐ͘

^ƵƌŐŝĐĂů�dĞĐŚŶŝƋƵĞ�Ͳ�ZW�Ϯ͘ϳ�Ͳ�ϯ͘ϱŵŵ



ϯ͘ϱŵŵ�ZĞĂƌĨŽŽƚ�WůĂƚĞƐ�^ǇƐƚĞŵ

ϯ^ƵƌŐŝĐĂů�dĞĐŚŶŝƋƵĞ�Ͳ�ZĞĂƌĨŽŽƚ�ϯ͘ϱŵŵ



ϰ ^ƵƌŐŝĐĂů�dĞĐŚŶŝƋƵĞ�Ͳ�ZĞĂƌĨŽŽƚ�ϯ͘ϱŵŵ

ϯ͘ϱŵŵ�
ZĞĂƌĨŽŽƚ�WůĂƚĞƐ�

/2&.,1*�3/$7(�
µ81,9(56$/¶
��PP�����PP

/2&.,1*�3/$7(�
µ2%/,48(���)/$7¶

��PP�����PP

/2&.,1*�3/$7(�
µ63$&(5¶

QR�VSDFHU����PP

/2&.,1*�3/$7(
�µ2))6(7¶

QR�RIIVHW����PP

/2&.,1*�3/$7(�
µ5(&216758&7,21¶

��PP�����PP

/2&.,1*�3/$7(�
µ+¶

��PP�����PP

/2&.,1*�3/$7(�
µ&$/&$1(86¶

([WUD�6PDOO��6PDOO��
0HGLXP��/DUJH

/2&.,1*�3/$7(�
µ&$/&$1(86��2))6(7¶

�PP�����PP

/2&.,1*�3/$7(�
µ&$/&$1(86��

08/7,6(*0(17('¶
�6PDOO��0HGLXP��/DUJH



ϱ^ƵƌŐŝĐĂů�dĞĐŚŶŝƋƵĞ�Ͳ�ZĞĂƌĨŽŽƚ�ϯ͘ϱŵŵ

ϯ͘ϱŵŵ�
ZĞĂƌĨŽŽƚ�^ĐƌĞǁƐ�

����PP
&257,&$/�6&5(:

�PP�����PP
�PP�LQFUHPHQWV

����PP
/2&.,1*�6&5(:

�PP�����PP
�PP�LQFUHPHQWV

�����00�&$118/$7('�6&5(:��
3$57/<�7+5($'('

��PP�����PP���PP�LQFUHPHQWV�
��PP����PP���PP�LQFUHPHQWV�

�����00�&$118/$7('�6&5(:��
)8//<�7+5($'('

��PP�����PP���PP�LQFUHPHQWV�
��PP����PP���PP�LQFUHPHQWV�

:$6+(5



ϲ ^ƵƌŐŝĐĂů�dĞĐŚŶŝƋƵĞ�Ͳ�ZĞĂƌĨŽŽƚ�ϯ͘ϱŵŵ

ϯ͘ϱŵŵ�ZĞĂƌĨŽŽƚ�WůĂƚĞƐ�^ǇƐƚĞŵ

ϯ͘ϱŵŵ�ZĞĂƌĨŽŽƚ�>ŽĐŬŝŶŐ�WůĂƚĞ�^ǇƐƚĞŵ� ŝƐ�ĚĞǀĞůŽƉĞĚ�ƚŽ�ĂƩĞŶĚ�ŵƵůƟƉůĞ�ƐƵƌŐŝĐĂů�
ĚĞŵĂŶĚƐ�ŽĨ�ƚŚĞ�ZĞĂƌĨŽŽƚ͘

��ƌƚŚƌŽĚĞƐŝƐ�ŽĨ�dDd�ϭ�:ŽŝŶƚ�
�ƌƚŚƌŽĚĞƐŝƐ� ŽĨ� �ĂůĐĂŶĞƵƐͲ�ƵďŽŝĚĂůĞ� ;��Ϳ͕� dĂůŽͲEĂǀŝĐƵůĂƌ� ;dEͿ� ĂŶĚ� EĂǀŝĐƵůŽͲ
�ƵŶĞŝĨŽƌŵ�;E�Ϳ
KƐƚĞŽƚŽŵŝĞƐ�ŽĨ�Ddϭ͕��ŚĂƌĐŽƚ
/ŶƐƚĂďŝůŝƟĞƐ�ŽĨ�>ŝƐĨƌĂŶĐ�ĂƌĞĂ�
>ĞŶŐŚƚĞŶŝŶŐ�ŽĨ�ŵĞĚŝĂů�ĐŽůƵŵŶƐ�ĚƵƌŝŶŐ�ŝŶƚĞƌƚĂƌƐĂů�ĂƌƚŚƌŽĚĞƐŝƐ
�ĂƐĞ�ŽƐƚĞŽƚŽŵŝĞƐ
DW�:ŽŝŶƚ�ĨƵƐŝŽŶ��
^ƚĂďŝůŝǌĂƟŽŶ�ŽĨ�ŵĞĚŝĂů�ĂŶĚ�ůĂƚĞƌĂů�ĐŽůƵŵŶƐ�ĨƌŽŵ�ƚŚĞ�ƚĂůƵƐ�ƚŽ�ƚŚĞ�ŵĞƚĂƚĂƌƐĂů
/ƐŽůĂƚĞĚ� ƐƵďƚĂůĂƌ� ĨƵƐŝŽŶƐ� ĂƐ� ǁĞůů� ��� ĂŶĚ� >ŝƐĨƌĂŶĐ� ĂƌƚŚƌŽĚĞƐŝƐ� ďĞƚǁĞĞŶ� ƚŚĞ�
ŝŶĚŝǀŝĚƵĂů�ĐƵŶĞŝĨŽŵŝĂ
DƵůƟƉůĞ�ĮǆĂƟŽŶ�ŽĨ�ĐĂůĐĂŶĞƵƐ�ĨƌĂĐƚƵƌĞƐ�ĂŶĚ�ĚŝƐƉůĂĐĞŵĞŶƚƐ�

'ĞŶĞƌĂů�/ŶĚŝĐĂƟŽŶƐ



ϳ^ƵƌŐŝĐĂů�dĞĐŚŶŝƋƵĞ�Ͳ�ZĞĂƌĨŽŽƚ�ϯ͘ϱŵŵ

ϯ͘ϱŵŵ�ZĞĂƌĨŽŽƚ�^ǇƐƚĞŵ

/RFNLQJ�3ODWH��³8QLYHUVDO´�
��8QLYHUVDO���KROH�SODWHV�IRU�VWDELOLVDWLRQ�RI�PDQ\�DUWKURGHVLV�DQG�
RVWHRWRPLHV�
��7KLV�PXOWLIXQFLRQDO�SODWH�LV�XVHG�IRU�/LVIUDQF�DQG�LVRODWHG�WDUVDO�IXVLRQV�
VXFK�DV�&&��1&�DQG�71��EDVH�RVWHRWRPLHV�OLNH�&ORVLQJ�2SHQLQJ�:HGJH�
DQG�03�-RLQW�)XVLRQ�

/RFNLQJ�3ODWH��6SDFHU�
��3ODWH�ZLWK�GLIIHUHQW�VSDFHUV����WR��PP��IRU�UHWURWURSH�LQWHUSRVLWLRQ�
DUWKURGHVHV�
��5HFRPPHQGHG�IRU�RVWHRSRURWLF�ERQHV�
��/HQJWKHQLQJ�RI�WKH�PHGLDO�FROXPQV�GXULQJ�LQWUDWDUVDO�DUWKURGHVLV��VXFK�DV�
WDOR�QDYLFXODU�71�DUWKURGHVLV��&&�DQG�1&�DUWKURGHVLV��DV�ZOO�DV�IRU�(YDQV�
DQG�7ULSOH�RVWHRWRP\�

/RFNLQJ�3ODWH��6SDFHU�
��3ODWH�ZLWK�GLIIHUHQW�VSDFHUV����WR��PP��IRU�UHWURWURSH�LQWHUSRVLWLRQ�
DUWKURGHVHV�
��5HFRPPHQGHG�IRU�RVWHRSRURWLF�ERQHV�
��/HQJWKHQLQJ�RI�WKH�PHGLDO�FROXPQV�GXULQJ�LQWUDWDUVDO�DUWKURGHVLV��VXFK�DV�
WDOR�QDYLFXODU�71�DUWKURGHVLV��&&�DQG�1&�DUWKURGHVLV��DV�ZOO�DV�IRU�(YDQV�
DQG�7ULSOH�RVWHRWRP\�

���PP
&RUWLFDO��/RFNLQJ

����PP�&DQQXODWHG�6FUHZV
)L[DWLRQ�RI�VPDOO�ERQHV

��)UDFWXUHV�ZLWK�VPDOO�IUDJPHQWV
�0HWDFDUSDO�DQG�PHWDWDUVDO�IUDFWXUHV�IL[DWLRQ�DQG�RVWHRWRPLHV
��7DUVDO�IUDFWXUHV
��&RQGLODU�IUDFWXUHV



ϴ ^ƵƌŐŝĐĂů�dĞĐŚŶŝƋƵĞ�Ͳ�ZĞĂƌĨŽŽƚ�ϯ͘ϱŵŵ

ϯ͘ϱŵŵ�ZĞĂƌĨŽŽƚ�^ǇƐƚĞŵ

/RFNLQJ�3ODWH��&DOFDQHXV��2IIVHW��
��$YDLODEOH�LQ���RIIVHWV����WR��PP
��,QGLFDWHG�WR�VWDELOL]H�WKH�PHGLDO�GLVSODFHPHQW�RI�WKH�FDOFDQHXV
��7KH�GHVLJQ�RI�WKH�SODWH�DOORZV�D�SUHFLVH�SRVLWLRQLQJ�DQG�RSWLPDO�IL[DWLRQ�RI�
WKH�GLVWDO�IUDJPHQW�LQ�WKH�GLIIHUHQW�RVWHRWRPLHV�RI�WKH�FDOFDQHXV

/RFNLQJ�3ODWH��&DOFDQHXV
��8QLYHUVDO�DQG�PDOOHDEOH�SODWHV��LQGLFDWHG�IRU�WKH�GLIIHUHQW�FDOFDQHDO�
IUDFWXUHV��DYDLODEOH�LQ�IRXU�VL]HV��;6��6��0��/�
��3RVVLELOLW\�RI�WUDQVIL[DWLRQ�RI�WKH�&DOFDQHR�&XERLG�MRLQW�
��7KH�UHGXFHG�SURILOH�����PP��DOORZV�IRU�RSWLPXP�DQDWRPLFDO�DGDSWDWLRQ��
ZLWK�HDV\�DQG�VDIH�PRGHOLQJ��DVVRFLDWHG�WR�ORFNLQJ�VFUHZV�DQG�FRUWLFDO�
VFUHZV�

/RFNLQJ�3ODWH��&DOFDQHXV��0XOWLVHJPHQWHG�
��8QLYHUVDO�DQG�PDOOHDEOH�SODWHV��LQGLFDWHG�IRU�WKH�GLIIHUHQW�FDOFDQHDO�
IUDFWXUHV��DYDLODEOH�LQ�WKUHH�VL]HV��6��0��/�
��3RVVLELOLW\�RI�WUDQVIL[DWLRQ�RI�WKH�&DOFDQHR�&XERLG�MRLQW�
��7KH�UHGXFHG�SURILOH�����PP��DOORZV�IRU�RSWLPXP�DQDWRPLFDO�DGDSWDWLRQ��
ZLWK�HDV\�DQG�VDIH�PRGHOLQJ��DVVRFLDWHG�WR�ORFNLQJ�VFUHZV�DQG�FRUWLFDO�
VFUHZV�

/RFNLQJ�3ODWH��2EOLTXH�)ODW�
����GLIIHUHQW�OHQJWKV�DYDLODEOH����PP����PP����PP
��'HVLJQHG�IRU�VXEWDODU�IXVLRQV��&&�DQG�/LVIUDQF�DUWKURGHVLV�EHWZHHQ�
LQGLYLGXDO�&XQHLIRUPHV

/RFNLQJ�3ODWH��5HFRQVWUXFWLRQ�
����GLIIHUHQW�PRGHOV�ZLWK������DQG����KROHV�DYDLODEOH�
��0XOWL�KROH�SODWHV�DUH�VSHFLDOO\�GHVLJQHG�IRU�VWDELOL]DWLRQ�RI�WKH�PHGLDO�DQG�
ODWHUDO�FROXPQV�IURP�WKH�WDOXV�WR�WKH�PHWDWDUVDOV�



^ƵƌŐŝĐĂů�dĞĐŚŶŝƋƵĞ

ϵ

�ŌĞƌ� ĐŚŽŽƐŝŶŐ� ƚŚĞ� ĂƉƉƌŽƉƌŝĂƚĞ� ƉůĂƚĞ͕�
ƉƌŽǀŝƐŝŽŶĂůůǇ� Įǆ� ŝƚ� ŝŶ� ƉůĂĐĞ� ǁŝƚŚ� Ă� <ŝƌƐĐŚŶĞƌ�
tŝƌĞ͘

/Ĩ� ŝƚ� ŝƐ� ŶĞĐĞƐƐĂƌǇ͕ � ƚŚĞ� ƉůĂƚĞ� ĐĂŶ� ďĞ� ŵŽƵůĚĞĚ�
;ŝƚĞŵ�ϭϭͿ�ƚŽ�ďĞƩĞƌ�Įƚ�ƉĂƟĞŶƚǲƐ�ĂŶĂƚŽŵǇ͘

EŽƚĞ͗��ǀŽŝĚ�ĞǆĐĞƐƐŝǀĞ�ŵŽĚĞůŝŶŐ�ŽĨ�ƚŚĞ�ƉůĂƚĞ�ĂƐ�
ƚŚŝƐ�ĐĂŶ�ĐŽŵƉƌŽŵŝƐĞ�ŝƚƐ� ůŽĐŬŝŶŐ�ŵĞĐŚĂŶŝƐŵƐ͘�
tŚĞŶ� ƵƐŝŶŐ� ƉůĂƚĞ� ďĞŶĚĞƌ� ;ŝƚĞŵ� ϭϭͿ͕� ŚŽůĞƐ�
ĂĚũĂĐĞŶƚ�ƚŽ�ƚŚĞ�ďĞŶĚĞƌ�ĐĂŶ�ůŽƐĞ�ƚŚĞ�ĂďŝůŝƚǇ�ƚŽ�
ůŽĐŬ͘� /Ĩ� ƚŚŝƐ�ŽĐĐƵƌƐ͕� Ă��ŽƌƟĐĂů� ^ĐƌĞǁ�ŵƵƐƚ�ďĞ�
ƵƐĞĚ͘

^ƵƌŐŝĐĂů�dĞĐŚŶŝƋƵĞ�Ͳ�ZĞĂƌĨŽŽƚ�ϯ͘ϱŵŵ



ϭϬ

^ƵƌŐŝĐĂů�dĞĐŚŶŝƋƵĞ

ϯ͘ϱ�ŵŵ�>ŽĐŬŝŶŐ�̂ ĐƌĞǁƐ�WŽƐŝƟŽŶŝŶŐ�

WƌŽƉĞƌůǇ�ƉůĂĐĞ�ƚŚĞ�dŚƌĞĂĚĞĚ�'ƌĂĚƵĂƚĞĚ��ƌŝůů�'ƵŝĚĞ�
;ŝƚĞŵ�ϬϲͿ�ďǇ�ƚƵƌŶŝŶŐ�ŝƚ�ŝŶƚŽ�ƚŚĞ�ƚŚƌĞĂĚĞĚ�ŚŽůĞ͕�ƚŚĞŶ�
ƉƌŽĐĞĞĚ�ǁŝƚŚ�ĚƌŝůůŝŶŐ�ƵƐŝŶŐ�ƚŚĞ��ƌŝůů��ŝƚ�;�ŝƚĞŵ�Ϭϭͬ�
ϬϮͬϬϯͬϬϰͿ͘

dŚĞ� ƌĞĂĚŝŶŐ� ŽĨ� ƚŚĞ� ƐĐƌĞǁ� ŵĞĂƐƵƌĞŵĞŶƚ� ĐĂŶ� ďĞ�
ŵĂĚĞ� ĚŝƌĞĐƚůǇ� ŽŶ� ƚŚĞ� dŚƌĞĂĚĞĚ� 'ƌĂĚƵĂƚĞĚ� �ƌŝůů�
'ƵŝĚĞ� ;ŝƚĞŵ�ϬϲͿ�Žƌ�ƵƐŝŶŐ� ƚŚĞ��ĞƉƚŚ�'ĂƵŐĞ� ;ŝƚĞŵ�
ϬϵͿ͘

�ƚƚĞŶƚŝŽŶ͗�
dŽ�ĞŶƐƵƌĞ� ƚŚĞ�ƉĞƌĨĞĐƚ� Ĩŝƚ� ĂŶĚ� ůŽǁ�ƉƌŽĨŝůĞ�ŽĨ� ƚŚĞ�>ŽĐŬŝŶŐ�^ĐƌĞǁƐ�ŽŶ� ƚŚĞ�ƉůĂƚĞ͕� ƚŚĞ�
dŚƌĞĂĚĞĚ�'ƌĂĚƵĂƚĞĚ��ƌŝůů�'ƵŝĚĞ�;ŝƚĞŵ�ϬϲͿ�ŵƵƐƚ�ďĞ�ƵƐĞĚ͘�
/Ĩ�ƚŚĞƌĞ�ŝƐ�ĂŶǇ�ĚĂŵĂŐĞ�ƚŽ�ƚŚĞ�ƚŚƌĞĂĚĞĚ�ŚŽůĞ�ŽĨ�ƚŚĞ�ƉůĂƚĞ͕�ƚŚĞ�>ŽĐŬŝŶŐ�^ĐƌĞǁƐ�ŵƵƐƚ�ďĞ�
ƌĞƉůĂĐĞĚ�ďǇ���ŽƌƚŝĐĂů�̂ ĐƌĞǁƐ͘

^ƵƌŐŝĐĂů�dĞĐŚŶŝƋƵĞ�Ͳ�ZĞĂƌĨŽŽƚ�ϯ͘ϱŵŵ



^ƵƌŐŝĐĂů�dĞĐŚŶŝƋƵĞ

ϭϭ^ƵƌŐŝĐĂů�dĞĐŚŶŝƋƵĞ�Ͳ�ZĞĂƌĨŽŽƚ�ϯ͘ϱŵŵ

hƐĞ� ƚŚĞ� ,ĂŶĚůĞ� ;ŝƚĞŵ� ϬϱͿ� ĂŶĚ� ^ŚĂŌ� ^ĐƌĞǁĚƌŝǀĞƌ�
;ŝƚĞŵ�ϬϳͬϬϴͿ�ƚŽ�ƉŽƐŝƟŽŶ�ƚŚĞ�ƐĐƌĞǁƐ͘

dŚĞ� ƉƌŽĐĞĚƵƌĞ� ŽĨ� ƉůĂĐĞŵĞŶƚ� ŽĨ� ƚŚĞ� ƐĐƌĞǁƐ� ŝƐ�
ƌĞƉĞĂƚĞĚ�ĂƐ�ŵĂŶǇ�ƟŵĞƐ�ĂƐ�ŶĞĐĞƐƐĂƌǇ͕ �ĨŽƌ�ŽƉƟŵĂů�
ĮǆĂƟŽŶ�ŽĨ�ƚŚĞ�ƉůĂƚĞ͘

�ŚĞĐŬ� ƚŚĞ�ĮŶĂů�ƉŽƐŝƟŽŶ�ŽĨ� ƚŚĞ� ƐĐƌĞǁƐ� ƚŚƌŽƵŐŚ�
ƚŚĞ�ŝŵĂŐĞ�ŝŶƚĞŶƐŝĮĞƌ�ƚŽ�ĐŚĞĐŬ�ŝĨ�ĮŶĂů�ƉŽƐŝƟŽŶ�ŝƐ�
ĂĐĐŽƌĚŝŶŐ�ƚŽ�ŝŶŝƟĂů�ŝŶƚĞŶƟŽŶ͘



/ŶƐƚƌƵŵĞŶƚƐ

ϭϮ

'ULOO�%LW�������[�����PP��6WRS����PP��
$2�&RXSOLQJ��<HOORZ�&RGH
&RG����������������

'ULOO�%LW�������[�����PP��6WRS����PP��
6WU\NHU�&RXSOLQJ��%DUUHO������PP��
<HOORZ�&RGH
&RG�����������������

+DQGOH��&DQQXODWHG��
$2�&RXSOLQJ������PP�±�%ODFN
&RG�����������������

*UDGXDWHG�'ULOO�*XLGH�
�����[����PP��7KUHDGHG��<HOORZ�&RGH
&RG�����������������

6KDIW�6FUHZGULYHU��7RU[����
���PP��$2�&RXSOLQJ�
<HOORZ�&RGH
&RG����������������
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