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ϲ͘ϯ͘Ϯ �ŽŵƉĞƚĞŶƚ�WĞƌƐŽŶ��ŽŶƐĞŶƚ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϯϮ

ϲ͘ϰ �yW�Zd�/EWhd͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϯϯ
ϲ͘ϱ :KZ� �K��͕ ϮϬϭϮ ��/d/KE ʹ d��>� ϭ Z�WKZd͗ �Z��Kt'K>� ��WK^/d^�KZ� Z�^�Zs� ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϯϰ
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&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

�� 352-(&7�6800$5<

��� ,1752'8&7,21�$1'�6(77,1*

&UDFRZ�*ROG�0LQH�LV�DQ�XQGHUJURXQG�RSHUDWLRQ�ORFDWHG����NP��E\�URDG��1RUWK�:HVW�RI�%ULVEDQH�ORFDWHG�
RQ�WKH�WUDGLWLRQDO�ODQGV�RI�WKH�:XOOL�:XOOL�SHRSOH��7KHUH�LV�D�VPDOO�FRPPXQLW\�LQ�WKH�WRZQVKLS�RI�&UDFRZ�
ZKLOVW�WKH�QHDUHVW�VXEVWDQWLDO�WRZQ�LV�7KHRGRUH��ORFDWHG�DSSUR[LPDWHO\���NP�1RUWK�

*ROG�PLQHUDOLVDWLRQ� ZLWKLQ� WKH� &UDFRZ� ILHOG� IRUPV� DORQJ� YDULRXV� EURDGO\� QRUWK�VRXWK� VWULNLQJ� FRUULGRUV���
+LVWRULFDO�JROG�PLQLQJ�IRFXVHG�RQ�WKH�*ROGHQ�3ODWHDX�GHSRVLW�ZKLFK�\LHOGHG�RYHU�����WKRXVDQG�RXQFHV�RI�
JROG�EHWZHHQ������ WR������� �&XUUHQW�XQGHUJURXQG�PLQLQJ�� UHIHUUHG� WR�DV� WKH�:HVWHUQ�)LHOG�� LV� ORFDWHG�
LPPHGLDWHO\�ZHVW�RI�*ROGHQ�3ODWHDX��7KH�PLQH�LV�RQ�D�KLVWRULFDO�JROG�PLQLQJ�ILHOG��0LQH�GHYHORSPHQW�IRU�
WKH�FXUUHQW�XQGHUJURXQG�RSHUDWLRQ�FRPPHQFHG�LQ�'HFHPEHU������

(YROXWLRQ�0LQLQJ�DFTXLUHG�WKH�&UDFRZ�RSHUDWLRQ�LQ�1RYHPEHU������

$HULV�5HVRXUFHV�DFTXLUHG�WKH�&UDFRZ�RSHUDWLRQ�IURP�(YROXWLRQ�LQ�-XQH������ 7KH�WHQHPHQWV�DUH�RZQHG�
E\�/LRQ�0LQLQJ�3W\�/WG��D�ZKROO\�RZQHG�VXEVLGLDU\�RI�$HULV�5HVRXUFHV�

)LJXUH���*HQHUDO�ORFDWLRQ�RI�WKH�&UDFRZ�*ROG�0LQH

*ROG�PLQHUDOLVDWLRQ�LV�KRVWHG�LQ�VWHHSO\�GLSSLQJ��ORZ�VXOSKLGDWLRQ HSLWKHUPDO�YHLQV��7KHVH�YHLQV�DUH�IRXQG�
DV�GLVFUHWH�ORGHV��RIWHQ�ZLWK�DVVRFLDWHG�VWRFNZRUN�YHLQLQJ���FRPSRVHG�RI�YDU\LQJ�TXDUW]��FDUERQDWH��DQG�
DGXODULD� SHUFHQWDJHV�� 7R�GDWH�� ��� VHSDUDWH� KLJK�JUDGH�JROG� GHSRVLWV� KDYH�EHHQ�GLVFRYHUHG�ZLWKLQ� WKH�
:HVWHUQ�)LHOG��LQFOXGLQJ��

5R\DO
&URZQ
6RYHUHLJQ
.ORQG\NH
3KRHQL[
.LONHQQ\
7LSSHUDU\
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3DJH���

&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

(PSLUH
*ULIILQ
%D]
&RURQDWLRQ
,PSHULDO�
'HQPHDG
5RVHV�3ULGH
.LOODUQH\

7KH�&UDFRZ�*ROG�0LQH LV�IXOO\�SHUPLWWHG�IRU�SURGXFWLRQ�

7KLV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV�DUH DQ XSGDWH�RQ�SUHYLRXVO\�UHSRUWHG�HVWLPDWHV�IRU�WKH�
&UDFRZ�GHSRVLWV��7KH�SUHYLRXVO\ UHSRUWHG�HVWLPDWH GDWH ZDV�-XQH���WK ������7KLV �����HVWLPDWH�LV�EDVHG�
RQ�DGGLWLRQDO� UHVRXUFH�GHILQLWLRQ�DQG�JUDGH�FRQWURO GULOOLQJ WDUJHWLQJ� WKH�PLQHUDOLVHG�V\VWHP DGMDFHQW� WR�
VHYHUDO�NQRZQ�GHSRVLWV��7KHUH�KDV�EHHQ�QR�QHZ�GHSRVLW�DGGHG�WR�WKH�LQYHQWRU\�VLQFH�WKH�ODVW�UHSRUW� $�
VLJQLILFDQW�FKDQJH�LQ�WKH�0LQHUDO�5HVRXUFH�FXW�RII�JUDGH�SROLF\�KDV�RFFXUUHG�

7KH�XSGDWHG�HVWLPDWH�DOVR�DFFRXQWV�IRU�GHSOHWLRQ�GXH�WR�PLQLQJ DQG�RUH�ORVV�YLD�VWHULOLVDWLRQ�RI�WKH�0LQHUDO�
5HVRXUFH��

$� UHYLVHG� 0LQHUDO� 5HVRXUFH� UHSRUWLQJ� IUDPHZRUN� KDV� EHHQ� DSSOLHG� WR� WKH� -XQH� ����� HVWLPDWH� ZKLFK�
DFFRXQWV�IRU�D�PDWHULDO�LQFUHDVH�LQ�UHSRUWHG�WRQQHV�DQG�FRQWDLQHG JROG�PHWDO�LQ�FRPSDULVRQ�WR�WKH�SUHYLRXV�
UHSRUWLQJ�SHULRG

���� 7(1(0(176�

7KH�&UDFRZ�*ROG�0LQH� WHQHPHQW� LV�D�SDFNDJH�RI�VHYHQWHHQ�0/V�DQG� WZR�(03V� /LRQ�0LQLQJ�3W\�/WG��
ZKROO\�RZQV�WKH�0/V�DQG�(03V��/LRQ�0LQLQJ 3W\�/WG LV�D�ZKROO\�RZQHG�VXEVLGLDU\�RI�$HULV�5HVRXUFHV�

7KH�WHQHPHQWV�DUH��
0/������0/������0/������0/������0/������0/������0/������0/������0/������0/������
0/������0/�������0/�������0/�������0/�������0/�������0/�����

(30������	�(30�����

$OO�WHQXUH�LV�FXUUHQW�DQG�LQ�JRRG�VWDQGLQJ��
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)LJXUH���/RFDWLRQ�RI�0LQLQJ�/HDVHV��SLQN��RQ�(30�WHQHPHQWV
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&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

)LJXUH���&UDFRZ�JROG�PLQH�7HQHPHQW�SDFNDJH�ORFDWLRQ�DFURVV�WKH�:HVWHUQ�DQG�(DVWHUQ�ILHOG

��� 1$7,9(�7,7/(

7KH�&UDFRZ�*ROG�0LQH�LV�ORFDWHG�RQ�WKH�JUDQWHG�1DWLYH�7LWOH�ODQG�RI�WKH�:XOOL�:XOOL�

�� *(2/2*<

7KH�&UDFRZ�*ROG�0LQH�GHSRVLWV�DUH�LQ�WKH�/RZHU�3HUPLDQ�&DPERRQ�$QGHVLWH�RQ�WKH�VRXWK�HDVWHUQ�IODQN�
RI�WKH�%RZHQ�%DVLQ��7KH�UHJLRQDO�VWULNH�LV�QRUWK�QRUWKZHVW�DQG�WKH�GLS�����ZHVW�VRXWKZHVW��7KH�&DPERRQ�
$QGHVLWH�FRQVLVWV�RI�DQGHVLWLF�DQG�EDVDOWLF�ODYD��ZLWK�DJJORPHUDWH��WXII��DQG LQWHU�EHGGHG�WUDFK\WLF�
YROFDQLFV��7KH�DQGHVLWLF�ODYDV�DUH�W\SLFDOO\�SRUSK\ULWLF��ZLWK�SKHQRFU\VWV�RI�SODJLRFODVH�IHOGVSDU�
�ROLJRFDOVH�RU�DQGHVLQH��DQG�OHVV�FRPPRQO\�DXJLWH��7R�WKH�ZHVW��WKH�&DPERRQ�$QGHVLWH�LV�RYHUODLQ�ZLWK�
DQ�LQWHUSUHWHG�GLVFRQIRUPLW\�E\�IRVVLOLIHURXV�OLPHVWRQH�RI�WKH�%XIIHO�)RUPDWLRQ��,W�LV�XQFRQIRUPDEO\�
XQGHUODLQ�WR�WKH�HDVW�E\�WKH�7RUVGDOH�%HGV��FRQVLVWLQJ RI�UK\ROLWLF�DQG�GDFLWLF�ODYDV�DQG�S\URFODVWLFV�ZLWK�
LQWHU�EHGGHG�WUDFK\WLF�DQG�DQGHVLWLF�YROFDQLFV��VDQGVWRQH��VLOWVWRQH��DQG�FRQJORPHUDWH�

0LQHUDOLVDWLRQ�LV�KRVWHG�LQ�VWHHSO\�GLSSLQJ�ORZ�VXOSKLGDWLRQ�HSLWKHUPDO�YHLQV��7KHVH�YHLQV�DUH�IRXQG�DV
ERWK GLVFUHWH�VWUXFWXUHV�DQG�DV�VWRFNZRUN��7KH\�DUH�FRPSRVHG�RI�TXDUW]��FDUERQDWH DQG�DGXODULD��ZLWK�
YDU\LQJ�SHUFHQWDJHV�RI�HDFK�PLQHUDO��9HLQ�WH[WXUHV�LQFOXGH�EDQGLQJ��FROLIRUP��FUXVWLIRUP��FRFNDGH��PRVV���
EUHFFLD�FKDQQHOV�DQG�PDVVLYH�TXDUW]��7KH�FKDQJLQJ�WH[WXUHV�LQGLFDWH�GHSWK�ZLWKLQ�WKH�HSLWKHUPDO�V\VWHP��
6XOSKLGH�SHUFHQWDJH�LQ�WKH YHLQV�DUH�JHQHUDOO\�ORZ�������SULPDULO\�FRPSRVHG�RI�S\ULWH��ZLWK�PLQRU�
RFFXUUHQFHV�RI�KHVVLWH��VSKDOHULWH�DQG�JDOHQD��5DUH�FKDOFRS\ULWH��DUVHQRS\ULWH�DQG�ERUQLWH�FDQ�DOVR�EH�
IRXQG�

F
or

 p
er

so
na

l u
se

 o
nl

y



3DJH���

&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

)LJXUH���5HJLRQDO�JHRORJ\�PDS
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��� 5(6285&(�(67,0$7,21�02'(/

7KH�UHSRUWHG�0HDVXUHG��,QGLFDWHG�DQG�,QIHUUHG�0LQHUDO�5HVRXUFH�HVWLPDWHV�IRU�WKH�&UDFRZ�*ROG�0LQH�DUH�
GHULYHG�IURP�PDQ\�GLIIHUHQW�EORFN�PRGHOV��7KH�-XQH������HVWLPDWHV�XVHG�WKH�IROORZLQJ�EORFN�PRGHOV�

ED]BJFB����BPHQJ�EPI��%D]�GHSRVLW�

FR����BJFBPQZ�EPI��&RURQDWLRQ�GHSRVLW�

FUQBUUB����BPHQJ�EPI��&URZQ�GHSRVLW�

GQ����BJFBPHQJ�EPI��'HQPHDG�GHSRVLW�

HPSBUUB����PHQJ�EPI��(PSLUH�GHSRVLW�

JUIBJFB����BPHQJ�EPI��*ULIILQ�GHSRVLW�

LPS����BJFBPHQJ�EPI��,PSHULDO�GHSRVLW�

NNBJFB����PHQJ�EPI��.LONHQQ\�DQG�7LSSHUDU\�GHSRVLWV�

NOOBJFB����PHQJ�EPI��.LOODUQH\�GHSRVLW�

UNBUUB����BPQZ�EPI��.ORQG\NH�DQG�5R\DO�GHSRVLWV�

SKB����BUUBPQZ�EPI��3KRHQL[�GHSRVLW�

US����BJFBPHQJ�EPI��5RVHV�3ULGH�GHSRVLW�

VWOB����BJF�EPI��VWHUOLQJ�GHSRVLW�

VRYB����BJF�EPI��VRYHUHLJQ�GHSRVLW�

'RPDLQLQJ�RI WKH�&UDFRZ�PLQHUDOLVHG�ORGHV LV EDVHG�RQ�D�FRPELQDWLRQ�RI�OLWKRORJLFDO��TXDUW]�YHLQ�SHUFHQW
DQG�JROG�JUDGH�LQIRUPDWLRQ��%RWK�GLVFUHWH�³YHLQ�ORGH´�GRPDLQV��PLQHUDOLVHG�KDOR�RU�VWRFNZRUN�GRPDLQV DQG�
ZDVWH�GRPDLQV ZHUH�LQWHUSUHWHG��$GGLWLRQDOO\��IRU�VRPH�GHSRVLWV�ZKHUH�WKH�ORGH�VWULNH�GLUHFWLRQ�FKDQJHV�
VXE�GRPDLQV�ZHUH�FUHDWHG�WR�IDFLOLWDWH�WKH�XVH�RI�RSWLPDO�HVWLPDWLRQ�SDUDPHWHUV��

*HRORJLFDO� VXUIDFHV� ZHUH� LQWHUSUHWHG� XVLQJ� D� FRPELQDWLRQ� RI� GULOO� KROH� DQG� IDFH� VDPSOLQJ� GDWD� DQG�
XQGHUJURXQG�PDSSLQJ�OLQHV��7KUHH�GLPHQVLRQDO�VXUIDFHV�ZHUH�FUHDWHG�XVLQJ�HLWKHU�'DWDPLQH�9��RU�9XOFDQ�
VRIWZDUH�

)RU� HDFK� GRPDLQ ZLWKLQ� HDFK� GHSRVLW� D� GHWDLOHG� VWDWLVWLFDO� DQDO\VLV� ZDV� FRPSOHWHG XVLQJ� WUDGLWLRQDO�
VWDWLVWLFV�� KLVWRJUDPV�� ORJ� SUREDELOLW\� SORWV� DQG� PHDQ�YDULDQFH� SORWV�� 7KH� QXPEHU� RI� VDPSOHV� LQ� HDFK�
GHSRVLW��PHDQ�JUDGH�DQG�&RHIILFLHQW�RI�9DULDWLRQ��&9��ZDV�DVVHVHGDV�WKH�VDPSOH�FRPSRVLWLQJ�DQG�WRS�
FXWWLQJ�FDSSLQJ�SURFHVVHV�ZHUH�DSSOLHG�WR�HDFK�GRPDLQ� %XON�GHQVLW\��RU�6*��PHDVXUHPHQWV�ZHUH�DOVR�
FROOHFWHG� XVLQJ� D QRQ�ZD[� FRDWHG� ZDWHU� LPPHUVLRQ�PHWKRG�� 7KLV�PHWKRG� ZDV� GHHPHG� DSSURSULDWH� DW�
&UDFRZ��IROORZLQJ�WHVW�ZRUN�XQGHUWDNHQ�LQ������WR�GHWHUPLQH�WKH�VXLWDELOLW\�RI�6*�PHWKRG��7KLV�FRPSDUHG�
ZD[�FRDWHG��QRQ�ZD[�FRDWHG�DQG�SLFQRPHWHU��%XON�GHQVLW\�ZDV�DVVHVVHG�SHU�GRPDLQ�SHU�RUH�ERG\�DQG�
DSSURSULDWH�XQLTXH�YDOXHV�XVHG�LQ�WKH�HVWLPDWLRQ�

7KH�VSDWLDO�DQDO\VHV�RI�GDWD�DW�&UDFRZ�ZDV�FRPSRVHG�RI�WZR�SDUWV��)LUVW��HVWLPDWLRQ�VXE�GRPDLQV�ZHUH�
HPSOR\HG�ZLWKLQ�OLWKRORJLFDO�GRPDLQV�EDVHG�RQ�FKDQJHV�LQ�VWULNH�RU�GLS�RI�WKH�RUH ERG\�WR�HQVXUH�WKDW�RSWLPDO�
LQWHUSRODWLRQ� SDUDPHWHUV� FRXOG� EH� DSSOLHG� 6HFRQGO\�� WKH�PDMRULW\� RI� GRPDLQV� GLVSOD\HG� LQWHUQDO� JUDGH�
DQLVRWURS\�DQG�WKHUHIRUH�XQLTXH�YDULRJUDPV�ZHUH�JHQHUDWHG�XVLQJ�6QRZGHQ¶V�6XSHUYLVRU�Y��VRIWZDUH RU�
9XOFDQV�'DWD�$QDO\VHU�0RGXOH��

7KH�HVWLPDWLRQ�SURFHVVHV HPSOR\HG�DW�&UDFRZ FDQ�JHQHUDOO\�EH�VXPPDULVHG�DV�IROORZV�

*UDGH� HVWLPDWLRQV� IRU� JROG� DQG� VLOYHU� ZHUH� SHUIRUPHG� XVLQJ� HLWKHU� 'DWDPLQH� 9�� RU� 9XOFDQ� VRIWZDUH����
2UGLQDU\�.ULJLQJ�ZDV�WKH�SUHIHUUHG�PHWKRG�RI�HVWLPDWLRQ�XVHG�IRU�JUDGH�HVWLPDWHV��,Q�VRPH�FDVHV��RWKHU�
HVWLPDWLRQ�WHFKQLTXHV�VXFK�DV�LQYHUVH�GLVWDQFH�SRZHU��VTXDUHG�RU�FXEHG��ZHUH�XVHG��9DULRJUDPV�ZHUH�
JHQHUDWHG� XVLQJ� WKH� FRPSRVLWHG� GULOO� KROH� ILOH� LQ� 6QRZGHQ¶V� 6XSHUYLVRU� 9�� RU� 9XOFDQV�'DWD� $QDO\VHU��
6HDUFK�HOOLSVHV�ZHUH�RULHQWDWHG�ZLWK�WKH�JUDGH�FRQWLQXLW\�DV�LGHQWLILHG�E\�WKH�YDULRJUDSK\��*HQHUDOO\��WKH�
SDUHQW�EORFN�VL]H�ZDV�VHW�WR�KDOI�WKH�GULOO�VSDFLQJ�
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7R�GHWHUPLQH� WKH� UHVRXUFH�FODVVLILFDWLRQ�EHWZHHQ�0HDVXUHG�� ,QGLFDWHG�DQG� ,QIHUUHG��YDULRXV�GULOO� VSDFH�
SDWWHUQV�ZHUH�XVHG�DFURVV� WKH�&UDFRZ�RUH�ERGLHV��DV�ZDV�DSSURSULDWH� IRU� WKH�XQLTXH�FKDUDFWHULVWLFV�RI�
HDFK� GHSRVLW�� 0LQHUDO� 5HVRXUFH� FODVVLILFDWLRQV� DUH� GHWHUPLQHG� E\� GULOO� VSDFLQJ� DQG� XQGHUJURXQG�
GHYHORSPHQW��7KH�VSHFLILFV�RI�GULOO�VSDFLQJ�YDU\�E\�RUH�ERG\�EXW�DV�D�JHQHUDO�UXOH�,QIHUUHG�PDWHULDO�ZDV�
OLPLWHG�WR�ZLGH�VSDFHG�GULOOLQJ����P�[���P�±���P�[���P���,QGLFDWHG�PDWHULDO�ZDV�FORVHG�VSDFHG�GULOOLQJ�
���P�[���P��DQG�PDWHULDO�ZDV�RQO\�FODVVLILHG�DV�0HDVXUHG�RQFH�RUH�GULYH�GHYHORSPHQW�DQG�IDFH�VDPSOLQJ�
KDG� WDNHQ� SODFH�� ,Q� DGGLWLRQ� WR� WKH� VDPSOH� VSDFLQJ�� UHVRXUFH� FODVVLILFDWLRQ ZDV� DOVR� EDVHG� RQ� WKH�
FRQILGHQFH�RI�WKH�XQGHUO\LQJ�JHRORJLFDO�PRGHO��GHSHQGHQW�EXW�QRW�OLPLWHG�WR�FRPSOH[LWLHV�UHODWLQJ�WR�YHLQ�
JHRPHWU\��GULOOKROH�LQIRUPDWLRQ�LQFOXGLQJ�WKH�TXDOLW\�RI�WKH�DVVD\��FROODU�	�VXUYH\�LQIRUPDWLRQ��JHRORJLFDOO\�
ORJJLQJ�DQG�JUDGH�YDULDELOLW\�DQG�IDXOWLQJ��&RPSDULVRQV�RI�VDPSOH�WR�EORFN�JUDGHV�ZHUH�DOVR�PDGH�DQG�
XVHG�WR�LQIRUP�WKH�UHVRXUFH�FODVVLILFDWLRQ�

&ODVVLILHG�0LQHUDO�5HVRXUFH�LV�UHSRUWHG�IURP�HDFK�PLQHUDOLVHG�GRPDLQ�DW�HDFK�GHSRVLW�ZLWKLQ�D����J�W�$X�
FXW�RII�JUDGH�VKHOO�� �/RZ�JUDGH�VWRFNZRUN�GRPDLQV�SHULSKHUDO�WR�WKH�PLQHUDOLVHG�ORGHV�DUH�QRW�UHSRUWHG���
6WRFNSLOHV� LQFOXGLQJ� WKH� ,2�GXPSV�DUH�QRW� UHSRUWHG�DW�D�FXW�RII�JUDGH��(DFK�EORFN�PRGHO LV IODJJHG� IRU�
PLQLQJ�GHSOHWLRQ�DQG�DOVR�IRU�VWHULOLVDWLRQ�GXH�WR�PLQLQJ�DFWLYLWLHV��7KH�VWHULOLVDWLRQ�VKDSH�FRQVLVWHG�RI�D��P�
VWDQGRII�DURXQG�VWRSH�YRLGV�DQG�DOVR�FDSWXUHG�EULGJHV�DQG�SLOODUV�ZLWKLQ�WKH�PLQHG�DUHDV��1R�PDWHULDO�ZLWKLQ�
WKH�PLQLQJ�RU�VWHULOLVDWLRQ�VKDSHV�ZHUH�UHSRUWHG�DV�SDUW�RI�WKH�0LQHUDO�5HVRXUFH�

7KH�PRGHO�ZDV�YDOLGDWHG�E\�FRPSDULQJ VWDWLVWLFV�RI� WKH�HVWLPDWHG�EORFN�JUDGH�DJDLQVW� WKH�GHFOXVWHUHG�
FRPSRVLWH�GDWD DQG�VZDWK�SORWV�DQG�E\�FRPSDULVRQ�RI�SUHYLRXV�SURGXFWLRQ��
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�� 0,1,1*

��� 0,1,1*�0(7+2'

&UDFRZ�*ROG�0LQH�XVHV�YDULRXV�XQGHUJURXQG�PLQLQJ PHWKRGV��LQFOXGLQJ�
0RGLILHG�$YRFD EHQFKLQJ�

8SKROH�UHWUHDW�EHQFKLQJ��

� 7UDQVYHUVH�RSHQ�VWRSLQJ��

)ORRU�WUHQFKLQJ�

7KH�PRVW�FRPPRQ PLQLQJ�H[WUDFWLRQ�VHTXHQFH�LV�D�ERWWRP�XS�DGYDQFH��'U\ URFN�ILOO�RU�FHPHQWHG�URFN�ILOO�
LV�SODFHG�WR�IRUP�WKH�ZRUNLQJ�IORRU�IRU�ORDGLQJ�WKH�VWRSH�DERYH�

+RUL]RQWDO� VLOO� SLOODU� PLQLQJ� XQGHU� SRVW�JURXWHG� GU\� EDFNILOO� KDV� EHHQ� VXFFHVVIXO�� 7KLV� PHWKRG� LV� XVHG�
RFFDVLRQDOO\��ZKHUH�JROG�JUDGHV�LQ�WKH�UHPQDQW�SLOODU�DUH�VXIILFLHQW�WR�ZDUUDQW�WKH�FRVW�RI�WKH�GULOOLQJ�DQG�
JURXWLQJ�

7KH�VWRSH�KHLJKW�VWDQGDUG�LV���P��KRZHYHU��WKH�DFWXDO�KHLJKWV�YDU\ EHWZHHQ���P�DQG���P��'HWDLOHG�VWRSH�
GHVLJQ�FRQVLGHUV�WKH�RUH�GULYH�OHQJWK DQG�WKH�ORFDWLRQ�RI�OHYHO�DFFHVV�GULYHV��7KHUHIRUH��LQGLYLGXDO�VWRSH�
GHVLJQ�FDQ�YDU\�FRQVLGHUDEO\�WR�RSWLPLVH�WKH�VWRSH�YDOXH�

7KH�PLQLPXP�VWRSH�ZLGWK�LV����P�

1RPLQDO�VWRSH�VWULNH�OHQJWK�LV�D�PD[LPXP�RI���P�EHIRUH�SODFHPHQW�RI�EDFNILOO��5HVORWWLQJ�WR�VWDUW�D�QHZ�
VWRSH�LV�HLWKHU�E\�WLJKW�ILULQJ�RQWR�WKH�EDFNILOO�RU�D�QHZ�VORW��/RFDO�URFN�PDVV�FRQGLWLRQV�GLFWDWH�WKH�GHVLJQ�
FKRLFH�DW�WKH�VORW�ORFDWLRQ�

7KH�XQGHUJURXQG�ZRUNLQJV DUH�DFFHVVHG�E\�D�GHFOLQH�IURP�WKH�VXUIDFH SRUWDO��7KH�GHFOLQH�VSOLWV�DW�VHYHUDO�
ORFDWLRQV�WR�DFFHVV�WKH�GLIIHUHQW�GHSRVLWV�RI�WKH�:HVWHUQ�ILHOG��2UH�DQG�ZDVWH�DUH�UHPRYHG�IURP�WKH�PLQH�
E\�GLHVHO�WUXFN�KDXODJH�RQ�WKH�GHFOLQH��2UH�LV�GHOLYHUHG�GLUHFWO\�WR�WKH�SURFHVVLQJ�SODQW�UXQ�RII�PLQH�RUH�SDG�
E\�WKH�XQGHUJURXQG�WUXFNV�

0LQH SURGXFWLRQ�DFWLYLWLHV�KDYH�H[WHQGHG�WR����P�EHORZ�WKH�VXUIDFH RQ�WKH�:HVWHUQ�ILHOG�GHSRVLWV��

7KH�5RVHV�3ULGH�GHSRVLW�LV�ORFDWHG��NP�WR�WKH�1RUWK�RI�WKH�FOXVWHUHG�:HVWHUQ�ILHOG�GHSRVLWV��$FFHVV�WR�WKLV�
GHSRVLW�LV�WKURXJK�D�VHSDUDWH�SRUWDO�DQG�GHFOLQH�WKDW�LV�QRW�FRQQHFWHG�WR�WKH�:HVWHUQ�ILHOG�DUHD�
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)LJXUH���9LHZ�RI�WKH�PRGLILHG�$YRFD�EHQFK�VWRSLQJ�PHWKRG�IRU�QDUURZ�YHLQV�

)LJXUH���/HJHQG
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)LJXUH���/RQJ�VHFWLRQ�YLHZ�RI�&UDFRZ�JROG�PLQH�IDFLQJ�(DVW�VKRZLQJ�%$=��.ORQG\NH��*ULIILQ��
3KRHQL[�GHSRVLWV��2UH�5HVHUYH�DUH�KLJKOLJKWHG��3URYHG�LQ�UHG��3UREDEOH�LQ�JUHHQ�

)LJXUH� �� /RQJ� VHFWLRQ� RI� &UDFRZ� JROG�PLQH� IDFLQJ� (DVW�� VKRZLQJ� .LONHQQ\�� 7LSSHUDU\� DQG�
.LOODUQH\�GHSRVLWV��2UH�5HVHUYH�DUH�KLJKOLJKWHG��3URYHG�LQ�UHG��3UREDEOH�LQ�JUHHQF
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&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

?
)LJXUH���/RQJ�VHFWLRQ�RI�&UDFRZ�JROG�PLQH�IDFLQJ�(DVW�VKRZLQJ�6RYHUHLJQ��(PSLUH��'HQPHDG��
,PSHULDO�� &RURQDWLRQ� DQG� 6WHUOLQJ� GHSRVLWV�� 2UH� 5HVHUYH� DUH� KLJKOLJKWHG�� 3URYHG� LQ� UHG��
3UREDEOH�LQ�JUHHQ��

)LJXUH��� /RQJ�VHFWLRQ�RI�WKH�5RVHV�3ULGH�GHSRVLW�IDFLQJ�:HVW��2UH�5HVHUYH�DUH�KLJKOLJKWHG��
3URYHG�LQ�UHG��3UREDEOH�LQ�JUHHQ
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&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

��� 25(�5(6(59(�0,1(�'(6,*1

2UH� 5HVHUYH� HVWLPDWHV� DUH� GHULYHG� IURP� VWRSH� VKDSHV� GHVLJQHG� E\� &UDFRZ� *ROG� 0LQH� PLQH� GHVLJQ�
HQJLQHHUV�

6WRSH�VKDSHV�DUH WKH�ILQDO�GULOOLQJ GHVLJQ YROXPH ZKHUH�DYDLODEOH��3UHOLPLQDU\�VWRSH�VKDSHV�WKDW�GR�QRW�\HW�
KDYH� GULOOLQJ� GHVLJQ� FRPSOHWHG� DUH� XVHG� IRU� DUHDV� ZKHUH� GHWDLOHG� HQJLQHHULQJ� LV� QRW� \HW� ZDUUDQWHG��
0RGLI\LQJ�IDFWRUV�XVHG�LQ�WKH�HVWLPDWH�RI�2UH�5HVHUYH�DUH�WKH�VDPH�IRU�DOO�VWRSH�GHVLJQV�

'HVZLN�$6'��$XWR�6WRSH�'HVLJQHU�� LV�XWLOLVHG� IRU�PRUH�VLPSOH��VLQJOH� ORGH��QDUURZ�YHLQ�DUHDV�� ,Q�PRUH�
FRPSOH[�DUHDV��VKDSHV�ZHUH�FRQVWUXFWHG�ZLWK�PDQXDO�VOLFHV��'LOXWLRQ�YDULHV�IURP��������EDVHG�RQ�VWRSH�
VL]H�

7KH�PLQLPXP�PLQLQJ�ZLGWK�LV����P�ZKLFK�LV�DFKLHYHG�WKURXJK�D�³]LSSHU´�SDWWHUQ��6WULNH�OHQJWKV�KDYH�EHHQ�
OLPLWHG�WR���P��([SHULHQFH�VKRZV�WKDW�ZKHQ�WKLV�OLPLW�LV H[FHHGHG��H[FHVV�KDQJLQJ�ZDOO�GLOXWLRQ�UHVXOWV��

$�SUHOLPLQDU\�FRPPHUFLDO DQDO\VLV�LV�FRPSOHWHG�ZLWKLQ�'HVZLN�PLQH�SODQQLQJ�VRIWZDUH��LQWR ZKLFK�D�EDVLF�
FRVW�PRGHO�KDV�EHHQ�EXLOW��,QGLYLGXDO�VWRSHV�DQG�WKH�ZKROH�VXEOHYHO�JURXS�RI�VWRSHV�DUH�UHYLHZHG�WR�HQVXUH�
FRPPHUFLDO�YLDELOLW\�

'HYHORSPHQW�GULYH�VKDSHV�DUH�XVHG�WR�HVWLPDWH�WKH�RUH�WR�EH�PLQHG�IURP�GHYHORSPHQW�

��� 25(�5(6(59(�&87�2))�*5$'(

(FRQRPLF�HYDOXDWLRQ�LV WKH�FULWHULD�IRU�LQFOXVLRQ�RI�D�VWRSH�GHVLJQ�LQ�2UH�5HVHUYHV��7KHUH�LV�QR�XQLYHUVDO�
FXW�RII�JUDGH�IRU�WKH�&UDFRZ�JROG�GHSRVLWV�

,QGLYLGXDO�PLQLQJ�DUHDV�ZLWKLQ�D�GHSRVLW�DUH�VXEMHFWHG�WR�D�KLJK�OHYHO�HFRQRPLF�DQDO\VLV�WR�GHWHUPLQH�LI�WKH\�
VKRXOG�EH�LQFOXGHG�DV�2UH�5HVHUYH��6WRSH�GHVLJQ��FDSLWDO�DQG RSHUDWLQJ�GHYHORSPHQW�GHVLJQ�DUH�FRPSOHWHG�
IRU�HDFK�PLQLQJ�DUHD��PLQLQJ�FRVWV�HVWLPDWHG��DQG�QRPLQDO�SURILWDELOLW\�HVWLPDWHG��3URILWDEOH�PLQLQJ�DUHDV�
DUH�LQFOXGHG�LQ�WKH�2UH�5HVHUYH�HVWLPDWH� $�FRVW�PRGHO�FRGHG�LQWR�WKH�'HVZLN�PLQH�GHVLJQ�VRIWZDUH�LV�
XVHG�WR�DVVLVW�ZLWK�WKH�HFRQRPLF�DQDO\VLV�

(FRQRPLF�HYDOXDWLRQ�DVVXPHG WKH�)<�����$HULV�DVVXPHG�JROG�SULFH�RI�86'������R]�DW�86'�$8'��������
RU�$8'������R]�

%UHDNHYHQ�FXW�RII�JUDGHV�DUH�XVHG�DV�JXLGDQFH� LQ� WKH�HFRQRPLF�DQDO\VLV��(VWLPDWHG�EUHDNHYHQ�FXW�RII�
JUDGHV�IRU�-XQH������DUH�

$VVXPH�WRWDO�VLWH�FRVWV�LQFOXGLQJ�DGPLQLVWUDWLRQ��VXVWDLQLQJ�DQG�VRPH�FDSLWDO�SURMHFW�FRVWV� ����J�W

$VVXPH�H[FOXVLRQ�RI�DGPLQLVWUDWLRQ�FRVWV� ���J�W

$VVXPH�H[FOXVLRQ�RI�DGPLQLVWUDWLRQ�DQG�VXVWDLQLQJ�FDSLWDO� ����J�W

7KH�DYHUDJH�PLQLQJ�DQG�PLQH�PDLQWHQDQFH�FRVW�LV������W��+RZHYHU��WKLV�FRVW�YDULHV�VLJQLILFDQWO\�EHWZHHQ�
PLQLQJ�DUHDV��0LQLQJ�GHVLJQV�DUH�FRPSOHWHG�DQG�WKHQ�PLQLQJ�FRVWV�DUH�HVWLPDWHG�IRU�HDFK�PLQLQJ�DUHD�DV�
SDUW�RI�WKH�HFRQRPLF�HYDOXDWLRQ��7KH�YDULDQFH�LQ�PLQLQJ�FRVW�FRQWULEXWHV�PRVW�RI�WKH�YDULDQFH�LQ�WKH�DFWXDO�
FXW�RII�JUDGH�IRU�LQGLYLGXDO�PLQLQJ�DUHDV�

7KH�UHVXOWV�RI�WKH�HFRQRPLF�HYDOXDWLRQ�RQ�LQGLYLGXDO�PLQLQJ�DUHDV�VKRZV�D�PHGLDQ�DFWXDO�FXW�RII�JUDGH�RI�
DSSUR[LPDWHO\����J�W�JROG��

7KH�GHSRVLWV�FRQWDLQ VLOYHU�DW�PDUJLQDOO\�FRPPHUFLDO�JUDGHV��6LOYHU�JUDGHV�WHQG�WR�IROORZ�JROG�JUDGHV LQ�D�
UDWLRQ�RI����J�VLOYHU�SHU��J�JROG��7KH� ORZ� UHODWLYH�YDOXH�RI�VLOYHU� LQ�RUH�PHDQV� WKDW�JROG�JUDGH�DORQH� LV�
FRQVLGHUHG�VXIILFLHQW�DV�WKH�FXW�RII�JUDGH�FULWHULD�
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��� 25(�5(6(59(�02',)<,1*�)$&7256

0RGLI\LQJ�IDFWRUV�WR�DFFRXQW�IRU�GLOXWLRQ�DQG�RUH�ORVV�DUH�DSSOLHG LQ�WKH�HVWLPDWH RI�2UH�5HVHUYH��)DFWRUV�
DUH�DSSOLHG�DV�D�SHUFHQWDJH�RI�WKH�UDZ�WRQQDJH�DQG�PHWDO�FRQWHQW�RI�WKH�VWRSH�GHVLJQ��7KH�IDFWRUV�YDU\�
ZLWK�WKH�VL]H�DQG�GHVLJQ�RI�WKH�VWRSH�

'LOXWLRQ� LQ�VWRSHV�YDULHV� IURP����WR�����PDQXDOO\�DOORFDWHG� WR�HDFK�VWRSH��1DUURZ�VWRSHV�DUH�
DOORFDWHG�KLJKHU�UDWHV�RI�GLOXWLRQ��'LOXWLRQ PDWHULDO�LV�DVVXPHG�WR�KDYH�QR�JROG�FRQWHQW�

'LOXWLRQ�LQ�GHYHORSPHQW�LV�����

2UH�UHFRYHU\�LV�����IURP�VWRSHV�������IURP�GHYHORSPHQW� 7KHUH�LV�QR�ORVV�RI�EURNHQ�RUH�LQ�ORDGLQJ�
IURP�WKH�UHODWLYHO\�QDUURZ�VWRSHV�PLQHG�DW�&UDFRZ�

0LQLPXP�VWRSH�PLQLQJ�ZLGWK�RI����P�LV�DVVXPHG��0LQHUDO�5HVRXUFH�WKDW�LV�QDUURZHU�LV�EXONHG�RXW�
WR�WKH�PLQLPXP�PLQLQJ�ZLGWK�LQ�WKH�VWRSH�GHVLJQ��7KH�GLOXWLRQ�LQFOXGHG�LQ�WKH�VWRSH�GHVLJQ�YROXPH�
PD\�FRQWDLQ�JROG�ZKHUH�LW�KDV�EHHQ�LQWHUSRODWHG�LQ�WKH�0LQHUDO�5HVRXUFH�PRGHO�

3URYHG�DQG�3UREDEOH�VWRSHV�DUH�DVVLJQHG�WKH�VDPH�GLOXWLRQ�DQG�RUH�ORVV�IDFWRUV��7KHUH�LV�QRW�VXIILFLHQW�
HYLGHQFH�WR�YDU\�WKH�IDFWRUV�DFFRUGLQJ�WR�FDWHJRU\�

��� 5(&21&,/,$7,21�'$7$

5HFRQFLOLDWLRQ�RI�DFWXDO�PLQHG�VWRSHV DQG�RUH�GHYHORSPHQW�IRU�WKH�\HDU�HQGHG�-XQH���WK ������LQGLFDWHV
WKH�2UH�5HVHUYH HVWLPDWHV�KDYH�EHHQ UHDVRQDEOH��0LOO� SURGXFWLRQ�ZDV D�EOHQG�RI� QHZ�PLQHG�RUH�DQG�
WUHDWPHQW� RI� ORZ�JUDGH� VWRFNSLOH� RUH�� VR� WKH� UHFRQFLOHG� SURGXFWLRQ� LQFOXGHV� DVVXPSWLRQV� UHJDUGV� WKH�
DOORFDWLRQ�RI�JROG�RXQFHV�WR�HDFK�VRXUFH��7KH������UHFRQFLOLDWLRQ�UHVXOW�LV�VLPLODU�WR�WKH�H[SHULHQFH�RYHU�
UHFHQW�\HDUV�

7KH�0LQHUDO�5HVRXUFH�PRGHOOLQJ�WHFKQLTXH�DQG�PRGLI\LQJ�IDFWRUV�DSSOLHG�LQ�WKH�2UH�5HVHUYH�HVWLPDWH�IRU�
WKH�-XQH������UHSRUW�DUH�YHU\�VLPLODU� WR� WKRVH�XVHG� LQ� WKH�SUHYLRXV�HVWLPDWH��7KH�UHFRQFLOLDWLRQ�UHVXOWV�
VXSSRUW�WKH�FRQWLQXHG�XVH�RI�VLPLODU�WHFKQLTXHV�DQG�IDFWRUV�

7DEOH���5HFRQFLOLDWLRQ�GDWD 8*�0LQH�3URGXFWLRQ����PRQWKV�WR�HQG�-XQH�����
2UH�.WRQQH� $X�J�W� $X�FRQWDLQHG�2]�

0LQH�FODLP XVLQJ VWRSH�
VXUYH\�DQG�JHRORJ\�PRGHO

���� ����� �������

5HFRQFLOHG�PLOO�SURGXFWLRQ� ���� ����� �������

7DEOH����+LVWRULFDO�UHFRQFLOLDWLRQ�GDWD��DFWXDO�DJDLQVW�PLQH�FODLP�JUDGH
3HULRG� 0LOO�*UDGH�$X�J�W� 0LQH�FODLP�$X�J�W ��'LIIHUHQFH

)<������QG�KDOI ���� ���� ��

)<�����IXOO�\HDU ���� ���� ��

)<������VW KDOI ���� ���� ��

�� 25(�352&(66,1*

7KH�&UDFRZ�JROG�PLQH�SURFHVVLQJ�SODQW�XVHV�F\DQLGH�WR�OHDFK�JROG�IURP�WKH�RUH�LQ�D�FRQYHQWLRQDO�FDUERQ�
LQ�SXOS�SURFHVV��7KUHH�VWDJH�FUXVKLQJ�LV�IROORZHG�E\�WZR�VWDJHV�RI�JULQGLQJ�EHIRUH�OHDFKLQJ�DQG�FDUERQ�
DEVRUSWLRQ�� 7KH� &UDFRZ RUH� SURFHVVLQJ� FLUFXLW� LV� FRQYHQWLRQDO� FDUERQ� LQ� SXOS� �&,3� JROG� SODQW� ,W� KDV�
RSHUDWHG� FRQWLQXRXVO\� VLQFH� ������ DFKLHYLQJ� FRQVLVWHQW� JROG� UHFRYHU\ LQ� WKH� ���� WR� ���� UDQJH� DW�
WKURXJKSXW�UDWHV�XS�WR����N�WRQQH�SHU�DQQXP��&DSDFLW\�LV�D�QRPLQDO����WRQQH�SHU�RSHUDWLQJ�KRXU�RQ�RUH�
ZLWK�JRRG�PDWHULDOV�KDQGOLQJ�FKDUDFWHU���L�H��QRW�VWLFN\�RU�KLJKO\�YLVFRXV��

0HWDOOXUJ\�WHVW�ZRUN�GDWDEDVH�LQIRUPDWLRQ�JLYHV�WKH�IROORZLQJ�DYHUDJH�JROG�UHFRYHU\�E\�GHSRVLW�
%$= �����
&RURQDWLRQ ���
*ULIILQ �����
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,PSHULDO �����
.LODUQH\ �����
6WHUOLQJ �����

$�QHZ� WDLOLQJ� VWRUDJH� IDFLOLW\� KDV� EHHQ�FRQVWUXFWHG LQ� ������7KLV� IDFLOLW\�ZLOO� EH� FRPPLVVLRQHG� LQ� HDUO\�
)<������,W�KDV�VXIILFLHQW�FDSDFLW\�WR�KROG�WKH�HVWLPDWHG�2UH�5HVHUYH�
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�� 0,1(5$/�5(6285&(�(67,0$7(

��� 5(68/76

7KH�0LQHUDO�5HVRXUFH�HVWLPDWH�UHIHUHQFH�GDWH�LV�-XQH���WK ������7KH�&UDFRZ�JROG�GHSRVLWV�KDYH�EHHQ�
PLQHG�DQG�WKH�0LQHUDO�5HVRXUFH�GHSOHWHG�VLQFH�WKH�SUHYLRXV�SXEOLF�UHSRUW�

7DEOH���&ODVVLILHG�0LQHUDO�5HVRXUFH�IRU�WKH�&UDFRZ�JROG�GHSRVLWV DW�-XQH���WK ���� �������

ZĞƐŽƵƌĐĞ�
�ĂƚĞŐŽƌǇ

dŽŶŶĞ�
;ŬƚͿ

�Ƶ�
;ŐͬƚͿ

�ŽŶƚĂŝŶĞĚ�
�Ƶ�;ŬŽǌͿ

�Ő�
;ŐͬƚͿ

�ŽŶƚĂŝŶĞĚ�
�Ő�;ŬŽǌͿ

DĞĂƐƵƌĞĚ ϮϬϬ ϵ͘ϭ ϱϵ ϱ͘ϳ ϯϳ

/ŶĚŝĐĂƚĞĚ ϭ͕ϰϬϬ ϯ͘ϳ ϭϳϬ ϯ͘ϭ ϭϰϬ

dŽƚĂů�DΘ/ ϭ͕ϲϬϬ ϰ͘ϯ ϮϯϬ ϯ͘ϰ ϭϴϬ

/ŶĨĞƌƌĞĚ Ϯ͕ϯϬϬ Ϯ͘ϯ ϭϳϬ ϭ͘ϱ ϭϭϭ

dŽƚĂů ϯ͕ϵϬϬ ϯ͘ϭ ϯϵϬ Ϯ͘ϯ ϮϵϬ

���0LQHUDO�5HVRXUFHV�DUH�TXRWHG�DV�,1&/86,9(�RI�2UH�5HVHUYH�
���0LQHUDO�5HVRXUFH�LV�UHSRUWHG�DW�D�����J�W�$X�FXW�RII�JUDGH��
���'LVFUHSDQF\�LQ�VXPPDWLRQ�PD\�RFFXU�GXH�WR�URXQGLQJ��
���(VWLPDWH�LV�FRQVWUDLQHG�E\�WKH�VXUYH\�VWRSH�DQG�GHYHORSPHQW�SRVLWLRQV�IRU�&UDFRZ�DV�DW�-XQH���WK�������

��� &+$1*(�)520�35(9,286 38%/,&�5(3257

0DWHULDO� FKDQJHV� WR� WKH� &UDFRZ� 0LQHUDO� 5HVRXUFH� IURP� WKH� SUHYLRXV UHSRUWLQJ� SHULRG� LQFOXGH� PLQH�
GHSOHWLRQ��XSGDWHG�JHRORJLFDO�PRGHOV�IRU�VHYHUDO�GHSRVLWV��DGGLWLRQV�IURP�UHVRXUFH�GHILQLWLRQ�GULOOLQJ�DQG�D�
FKDQJH�LQ�WKH�UHSRUWLQJ�PHWKRGRORJ\�� �7KH�XSGDWHG�0LQHUDO�5HVRXUFH�KDV� OHG�WR�DQ�DSSUR[LPDWH�������
.WRQQH�DQG����.RXQFH LQFUHDVH�LQ�7RWDO�0LQHUDO�5HVRXUFH���7KH�LQFUHDVHG�0LQHUDO�5HVRXUFH�,QYHQWRU\�LV�
SULPDULO\� DVVRFLDWHG� ZLWK� D� FKDQJH� LQ� WKH� UHSRUWLQJ� PHWKRGRORJ\�� )RU� HDFK� PLQHUDOLVHG� ORGH�� 0LQHUDO�
5HVRXUFH� LV� UHSRUWHG� IURP� ZLWKLQ� ���� J�W� $X� FXW�RII� ERXQGLQJ� JUDGH� VKHOOV�� 7KLV� GLIIHUV� IURP� SUHYLRXV�
UHSRUWLQJ�FULWHULD�ZKLFK�XVHG�FRQFHSWXDO�VWRSH�VKDSHV�WR�UHSRUW�ZLWKLQ�HDFK�GHSRVLW��

5HVRXUFH� GHILQLWLRQ� GULOO� SURJUDPV� GXULQJ� WKH� \HDU� KDYH� UHVXOWHG� LQ� D�PRGHVW� LQFUHDVH� LQ� WKH� UHSRUWHG�
0LQHUDO�5HVRXUFH�,QYHQWRU\� 7KHVH�LQFUHDVHV�DUH�LQ�DGGLWLRQ�WR�WKRVH�IURP�WKH�FKDQJH�LQ�PHWKRGRORJ\�EXW�
KDUG�WR�LGHQWLI\�DV�VHSDUDWH�LQYHQWRU\�

7KH�PLQH�GHSOHWLRQ�RI� WKH�0LQHUDO�5HVRXUFH� WRWDOV�DSSUR[LPDWHO\�����.WRQQHV�DQG� LQFOXGHV�PLQHG�DQG�
VWHULOLVDWLRQ�YROXPHV� 0LQHUDO�5HVRXUFH GHSOHWLRQ�H[FHHGV�WKH�GHSOHWLRQ�RI�2UH�5HVHUYH�EHFDXVH�PLQLQJ�
RIWHQ�H[WHQGV�LQWR�WKH�0LQHUDO�5HVRXUFH�DUHDV�WKDW�KDG�QRW�EHHQ�LQFOXGHG�LQ�WKH�SULRU�2UH�5HVHUYH�HVWLPDWH�

0LQH�SURGXFWLRQ�LQ�WKH�UHSRUWLQJ�SHULRG�IURP�-XQH������WR�-XQH������ZDV�DSSUR[LPDWHO\�����.WRQQH�DW�
�����J�W�JROG�IRU����.RXQFHV�FRQWDLQHG�JROG��7KLV�SURGXFWLRQ�GHSOHWHG�WKH�0LQHUDO�5HVRXUFH��1HW�GHSOHWLRQ�
RI�WKH�0LQHUDO�5HVRXUFH�LV�GLIIHUHQW�IURP�PLQH�SURGXFWLRQ�GXH�WR�WKH�FRPELQHG�LPSDFW�RI�GLOXWLRQ�DQG�RUH�
ORVV�GXULQJ�PLQLQJ�DV�ZHOO�DV YDULDWLRQ�EHWZHHQ�HVWLPDWHG�DQG�DFWXDO�0LQHUDO�5HVRXUFH�
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&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

7DEOH���&KDQJH�LQ�WKH�UHSRUWHG�7ULWWRQ�0LQHUDO�5HVRXUFH�VLQFH�SUHYLRXV�SXEOLF�UHSRUW�������

�ƐƚŝŵĂƚĞ� ZĞƐŽƵƌĐĞ�
�ĂƚĞŐŽƌǇ�

dŽŶŶĞ�
;ŬƚͿ�

�Ƶ�
;ŐͬƚͿ

�ŽŶƚĂŝŶĞĚ�
�Ƶ�;ŬŽǌͿ

�Ő�
;ŐͬƚͿ

�ŽŶƚĂŝŶĞĚ�
�Ő�;ŬŽǌͿ

:ƵŶĞ�ϮϬϮϭ

DĞĂƐƵƌĞĚ ϮϬϬ ϵ͘ϭ ϱϵ ϱ͘ϳ ϯϳ

/ŶĚŝĐĂƚĞĚ ϭ͕ϰϬϬ ϯ͘ϳ ϭϳϬ ϯ͘ϭ ϭϰϬ

dŽƚĂů�DΘ/ ϭ͕ϲϬϬ ϰ͘ϯ ϮϯϬ ϯ͘ϰ ϭϴϬ

/ŶĨĞƌƌĞĚ Ϯ͕ϯϬϬ Ϯ͘ϯ ϭϳϬ ϭ͘ϱ ϭϭϭ

dŽƚĂů ϯ͕ϵϬϬ ϯ͘ϭ ϯϵϬ Ϯ͘ϯ ϮϵϬ

:ƵŶĞ�ϮϬϮϬ

DĞĂƐƵƌĞĚ ϮϭϬ ϴ͘ϯ ϱϱ ϱ͘ϳ ϯϴ

/ŶĚŝĐĂƚĞĚ ϳϬϬ ϱ͘ϴ ϭϯϬ ϰ͘ϰ ϭϬϬ

dŽƚĂů�DΘ/ ϵϬϬ ϲ͘ϰ ϭϴϬ ϰ͘ϳ ϭϰϬ

/ŶĨĞƌƌĞĚ ϭ͕ϰϬϬ Ϯ͘ϱ ϭϭϬ ϭ͘ϲ ϳϮ

dŽƚĂů Ϯ͕ϯϬϬ ϰ͘Ϭ ϯϬϬ Ϯ͘ϴ ϮϭϬ

ĚŝĨĨĞƌĞŶĐĞ

DĞĂƐƵƌĞĚ ͲϭϬ Ϭ͘ϴ ϰ Ϭ͘Ϭ Ͳϭ

/ŶĚŝĐĂƚĞĚ ϳϬϬ ͲϮ͘ϭ ϰϬ Ͳϭ͘ϯ ϰϬ

dŽƚĂů�DΘ/ ϳϬϬ ͲϮ͘Ϭ ϱϬ Ͳϭ͘ϯ ϰϬ

/ŶĨĞƌƌĞĚ ϵϬϬ ͲϬ͘Ϯ ϲϬ Ϭ͘Ϭ ϯϵ

dŽƚĂů ϭ͕ϲϬϬ ͲϬ͘ϵ ϵϬ ͲϬ͘ϰ ϴϬ

��� 0LQHUDO�5HVRXUFHV�DUH�TXRWHG�DV�,1&/86,9(�RI�2UH�5HVHUYH�
��� 0LQHUDO�5HVRXUFH�LV�UHSRUWHG�����J�W�$X�FXW�RII�JUDGH��
��� 'LVFUHSDQF\�LQ�VXPPDWLRQ�PD\�RFFXU�GXH�WR�URXQGLQJ��
��� (VWLPDWH�LV�FRQVWUDLQHG�E\�WKH�VXUYH\�VWRSH�DQG�GHYHORSPHQW�SRVLWLRQV�IRU�&UDFRZ�DV�DW�-XQH���WK�������
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&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

)LJXUH��� 7RQQDJH�FKDQJHV�EHWZHHQ�WKH�-XQH������DQG�-XQH������&UDFRZ�UHSRUWHG�ILJXUHV��
)LJXUHV�DUH�UHSRUWHG�IURP�UDZ�GDWD�DQG�URXQGHG�WR�QHDUHVW��NW��

)LJXUH��� *ROG JUDGH�FKDQJHV�EHWZHHQ� WKH�-XQH����� DQG�-XQH����� &UDFRZ UHSRUWHG� ILJXUHV��
)LJXUHV�DUH�UHSRUWHG�IURP�UDZ�GDWD�DQG�URXQGHG�WR�QHDUHVW���NR]�$X�

F
or

 p
er

so
na

l u
se

 o
nl

y



3DJH����

&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

��� 67$7(0(17�2)�&203/,$1&(�:,7+�-25&�&2'(�5(3257,1*

7KLV�0LQHUDO�5HVRXUFH�VWDWHPHQW�KDV�EHHQ�FRPSLOHG�LQ�DFFRUGDQFH�ZLWK�WKH�JXLGHOLQHV�GHILQHG�LQ�WKH������
(GLWLRQ� RI� WKH� $XVWUDODVLDQ� &RGH� IRU� 5HSRUWLQJ� RI� ([SORUDWLRQ� 5HVXOWV�� 0LQHUDO� 5HVRXUFHV� DQG� 2UH�
5HVHUYHV�

����� &RPSHWHQW�3HUVRQ�6WDWHPHQW

0U�&R[�FRQILUPV�WKDW�KH�LV�WKH�&RPSHWHQW�3HUVRQ�IRU�DOO�WKH�0LQHUDO�5HVRXUFH�HVWLPDWHV�VXPPDULVHG�LQ�
WKLV�5HSRUW�DQG�KH�KDV�UHDG�DQG�XQGHUVWRRG�WKH�UHTXLUHPHQWV�RI�WKH������(GLWLRQ�RI�WKH�$XVWUDODVLDQ�&RGH�
IRU�5HSRUWLQJ�RI�([SORUDWLRQ�5HVXOWV��0LQHUDO�5HVRXUFHV�DQG�2UH�5HVHUYHV��-25&�&RGH�������(GLWLRQ���0U�
&R[�LV�D�&RPSHWHQW�3HUVRQ�DV�GHILQHG�E\�WKH�-25&�&RGH�������(GLWLRQ��KDYLQJ�UHOHYDQW H[SHULHQFH�WR�WKH�
VW\OH� RI�PLQHUDOLVDWLRQ� DQG� W\SH� RI� GHSRVLW� GHVFULEHG� LQ� WKH�5HSRUW� DQG� WR� WKH� DFWLYLW\� IRU� ZKLFK� KH� LV�
DFFHSWLQJ� UHVSRQVLELOLW\�� 0U� &R[� LV� D� 0HPEHU� RI� WKH� $XVWUDODVLDQ� ,QVWLWXWH� RI� 0LQLQJ� DQG� 0HWDOOXUJ\�
�0$XV,00�1R�����������0U�&R[�KDV�UHYLHZHG�WKH�5HSRUW�WR�ZKLFK�WKLV�&RQVHQW�6WDWHPHQW�DSSOLHV�DQG�
FRQVHQWV�WR�WKH�LQFOXVLRQ�LQ�WKH�5HSRUW�RI�WKH�PDWWHUV�EDVHG�RQ�KLV�LQIRUPDWLRQ�LQ�WKH�IRUP�DQG�FRQWH[W�LQ�
ZKLFK�LW�DSSHDUV��0U�&R[�LV�D�IXOO�WLPH�HPSOR\HH�RI�$HULV�5HVRXUFHV�/LPLWHG��

0U�&R[ KDV�GLVFORVHG�WR�WKH�UHSRUWLQJ�FRPSDQ\�WKH�IXOO�QDWXUH�RI�WKH�UHODWLRQVKLS�EHWZHHQ�KLPVHOI�DQG�WKH�
FRPSDQ\��LQFOXGLQJ�DQ\�LVVXH�WKDW�FRXOG�EH�SHUFHLYHG�E\�LQYHVWRUV�DV�D�FRQIOLFW�RI�LQWHUHVW��6SHFLILFDOO\��0U�
&R[�LV�HQWLWOHG�WR�����������3HUIRUPDQFH�5LJKWV�LVVXHG�XQGHU�WKH�&RPSDQ\¶V�HTXLW\�LQFHQWLYH�SODQ��GHWDLOV�
RI�ZKLFK�ZHUH�FRQWDLQHG�LQ�WKH�1RWLFH�RI�$QQXDO�*HQHUDO�0HHWLQJ�GDWHG����2FWREHU��������7KH�YHVWLQJ�RI�
WKHVH�3HUIRUPDQFH�5LJKWV�LV�VXEMHFW�WR�FHUWDLQ�SHUIRUPDQFH�DQG�HPSOR\PHQW�FULWHULD�EHLQJ�PHW�

,� YHULI\� WKDW� WKH� &UDFRZ� GHSRVLWV� 0LQHUDO� 5HVRXUFH� VHFWLRQ� RI� WKLV� UHSRUW� LV� EDVHG� RQ� DQG� IDLUO\� DQG�
DFFXUDWHO\� UHIOHFWV� LQ� WKH� IRUP� DQG� FRQWH[W� LQ� ZKLFK� LW� DSSHDUV�� WKH� LQIRUPDWLRQ� LQ� P\� VXSSRUWLQJ�
GRFXPHQWDWLRQ�UHODWLQJ�WR�0LQHUDO�5HVRXUFHV�

������ &RPSHWHQW�3HUVRQ�&RQVHQW

:LWK�UHVSHFW�WR�WKH�VHFWLRQV�RI�WKLV�UHSRUW�IRU�ZKLFK�,�DP�UHVSRQVLEOH�±�0LQHUDO�5HVRXUFH�HVWLPDWH���,�FRQVHQW�
WR�WKH�UHOHDVH�RI�WKH�&UDFRZ JROG�GHSRVLWV�0LQHUDO�5HVRXUFHV�DQG�2UH�5HVHUYHV�6WDWHPHQW�DV DW�-XQH�
��WK �����E\�WKH�GLUHFWRUV�RI�$HULV 5HVRXUFHV�/LPLWHG��

^ŝŐŶĂƚƵƌĞ�ŽĨ��ŽŵƉĞƚĞŶƚ�WĞƌƐŽŶ

�ƌĂĚ��Žǆ͕��ƵƐ/DD�ŵĞŵďĞƌ�ϮϮϬϱϰϰ

�ĂƚĞ

^ŝŐŶĂƚƵƌĞ�ŽĨ�tŝƚŶĞƐƐ tŝƚŶĞƐƐ�EĂŵĞ�ĂŶĚ��ĚĚƌĞƐƐ
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��� -25&�&2'(�������(',7,21�±�7$%/(���5(3257��&5$&2:�*2/'�'(326,76 0,1(5$/�5(6285&(

����� 6HFWLRQ���6DPSOLQJ�7HFKQLTXHV�DQG�'DWD

�&ULWHULD�LQ�WKLV�VHFWLRQ�DSSO\�WR�DOO�VXFFHHGLQJ�VHFWLRQV��

&ULWHULD &RPPHQWDU\

6DPSOLQJ�WHFKQLTXHV �� 1XPHURXV�VDPSOH� W\SHV�ZHUH�FROOHFWHG�DW�&UDFRZ�DQG�XVHG� LQ�PLQHUDO� UHVRXUFH�HVWLPDWLRQV��3UHGRPLQDWHO\� WKHVH�ZHUH�
GLDPRQG�GULOO�FRUH��URFN�FKLS��KDPPHU�FROOHFWLRQ�RI�GHYHORSPHQW�IDFH�VDPSOHV��DQG�UHYHUVH�FLUFXODWLRQ��5&���$OO�GLDPRQG�FRUH�
LV� DOLJQHG�� PHDVXUHG� DQG�PHWUH� PDUNHG�� � $OO� XQGHUJURXQG� IDFH� VDPSOHV� DUH� GLJLWDOO\� SKRWRJUDSKHG� ZLWK� IDFH� SRVLWLRQV�
PHDVXUHG�IURP�VXUYH\�FRQWURO�SRLQWV�DQG�VXUYH\�SLFNXSV� 8QGHUJURXQG�FURVV�FXWV�DUH�QRW�GLJLWDOO\�SKRWRJUDSKHG�KRZHYHU�
WKHLU�SRVLWLRQV�DUH�UHIHUHQFHG�IURP�VXUYH\�FRQWURO�SRLQWV�

�� 6DPSOH�LQWHUYDOV�IRU�GULOO�FRUH�DQG�IDFH�VDPSOHV�ZHUH�GHWHUPLQHG�E\�YLVXDO�ORJJLQJ�RI�OLWKRORJ\�W\SH��YHLQLQJ�VW\OH�LQWHQVLW\
DQG�DOWHUDWLRQ�VW\OH�LQWHQVLW\�WR�HQVXUH�D�UHSUHVHQWDWLYH�VDPSOH�ZDV�WDNHQ��,Q�DGGLWLRQ��VDPSOLQJ�LV�FRPSOHWHG�DFURVV�WKH�IXOO�
ZLGWK� RI�PLQHUDOLVDWLRQ��0LQLPXP� ����P�� DQG�PD[LPXP� ����P�� VDPSOH� LQWHUYDOV� ZHUH� DSSOLHG� XVLQJ� WKLV� IUDPHZRUN�� 5&�
VDPSOHV�ZHUH�FROOHFWHG�RQ��P� LQWHUYDOV��1R� LQVWUXPHQWV�RU� WRROV� UHTXLULQJ�FDOLEUDWLRQ�ZHUH�XVHG�DV�SDUW�RI� WKH�VDPSOLQJ�
SURFHVV�

�� ,QGXVWU\�VWDQGDUG�SURFHGXUHV�ZHUH�IROORZHG�ZLWK�QR�VLJQLILFDQW�FRDUVH�JROG�LVVXHV�LQIOXHQFLQJ VDPSOLQJ�SURWRFROV��1RPLQDO���
NJ�VDPSOHV�IURP�IDFH�VDPSOLQJ�DQG�GULOOLQJ�DUH�VXEVDPSOHG�WR�SURGXFH�D���J�VDPSOH�VXEPLWWHG�IRU�ILUH�DVVD\�

'ULOOLQJ�WHFKQLTXHV �� $�FRPELQDWLRQ�RI�GULOOLQJ�WHFKQLTXHV�ZHUH XVHG�DFURVV�WKH�&UDFRZ�/RGHV���5&��IDFH�VDPSOLQJ�ELW���GLDPRQG�+4�14��WULSOH�
WXEH�DQG�VWDQGDUG��DQG�/7.���ZHUH�WKH�PRVW�FRPPRQO\�XVHG��$�VPDOO�QXPEHU�RI�WKH�+4�DQG�14�KROHV�ZHUH�RULHQWDWHG��
5HFRUGLQJ�RI�WKH�VL]H�RI�KROH��RU�LI�WKH�KROH�ZDV�GULOOHG�E\�GLDPRQG�RU�5&�WHFKQLTXHV�ZDV�VRPHWLPHV�PLVVLQJ�LQ�WKH�ROGHU�GDWD
�SUH��������7KLV�XQFHUWDLQW\�LQ�WKH�LQSXW�GDWD�ZDV�FRQVLGHUHG�ZKHQ�DVVLJQLQJ�UHVRXUFH�FDWHJRULHV�

'ULOO�VDPSOH�UHFRYHU\ �� 'ULOO�FRUH�± WKH�PHDVXUHPHQW�RI�OHQJWK�GULOOHG�YHUVXV OHQJWK�RI�FRUH�UHFRYHUHG�ZDV�FRPSOHWHG�IRU�HDFK�GULOOHG�UXQ�E\�WKH�GULOO�
FUHZ��7KLV�ZDV�UHFRUGHG�RQ�D�FRUH�ORVV�EORFN�SODFHG�LQ�WKH�FRUH�WUD\�IRU�DQ\�ORVV�LGHQWLILHG��0DUNLQJ�XS�RI�WKH�FRUH�E\�WKH�
JHRORJLFDO�WHDP�WKHQ�FKHFNHG�DQG�FRQILUPHG�WKHVH�FRUH�EORFNV��DQG�DQ\�DGGLWLRQDO�FRUH�ORVV�ZDV�UHFRUGHG�DQG�EORFNV�LQVHUWHG�
WR�HQVXUH�WKLV�GDWD�ZDV�FDSWXUHG��$Q\�DUHDV�FRQWDLQLQJ�FRUH�ORVV�ZHUH�ORJJHG�XVLQJ�WKH�OLWKRORJ\�FRGH�³&RUH�/RVV´�LQ�WKH�
OLWKRORJ\�ILHOG�RI�WKH�GDWDEDVH��

��� 5&�&KLS�6DPSOHV�±�5&�VDPSOHV�ZHUH�QRW�ZHLJKHG�DW�&UDFRZ��VR�D�GHWHUPLQDWLRQ�RQ�VDPSOH�UHFRYHU\�ZDV�QRW�FRPSOHWHG���
7KH�GULOO�FUHZ�UHFRUGHG�DQ\�XQGHUJURXQG�YRLGV� WKH\�HQFRXQWHUHG� WR�HQVXUH� ODFN�RI�VDPSOH� UHWXUQ�ZDV�QRW�FRQIXVHG�ZLWK�
VDPSOH�ORVV��7KHVH�DUHDV�ZHUH�FRGHG�³9RLG´�LQ�WKH�OLWKRORJ\�ILHOG�RI�WKH�GDWDEDVH��'XH�WR�WKH�VPDOO�DPRXQW�RI�VDPSOHV�WKDW�
WKH� 5&� VDPSOHV� FRQWULEXWHG� WR� WKH� UHVRXUFH� HVWLPDWLRQV� DW� &UDFRZ�� WKLV� DSSURDFK� WR� VDPSOH� UHFRYHU\� DVVHVVPHQW� LV�
FRQVLGHUHG�VXIILFLHQW

�� 6DPSOH�ORVV�DW�&UDFRZ�ZDV�FDOFXODWHG�DW�OHVV�WKDQ����DQG�ZDV�QRW�FRQVLGHUHG�DQ�LVVXH���:DVKLQJ�DZD\�RI�VDPSOH�E\�WKH�
GULOOLQJ�IOXLG�LQ�FOD\�RU�IDXOW�JRXJH�PDWHULDO�LV�WKH�PDLQ�FDXVH�RI�VDPSOH�ORVV��,Q�DUHDV�LGHQWLILHG�DV�KDYLQJ�OLWKRORJLHV�VXVFHSWLEOH�
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&ULWHULD &RPPHQWDU\

WR�VDPSOH�ORVV��GULOOLQJ�SUDFWLFHV�DQG�GRZQ�KROH�IOXLGV�ZHUH�PRGLILHG�WR�UHGXFH�RU�HOLPLQDWH�VDPSOH�ORVV��
�� 7KH�GULOOLQJ�FRQWUDFW�DW�&UDFRZ�VWDWHV�IRU�DQ\�JLYHQ�UXQ��D�OHYHO�RI�UHFRYHU\�LV�UHTXLUHG�RWKHUZLVH�ILQDQFLDO�SHQDOWLHV�DUH�DSSOLHG�

WR�WKH�GULOO�FRQWUDFWRU��7KLV�HQVXUHV�VDPSOH UHFRYHU\�LV�SULRULWLVHG�DORQJ�ZLWK�SURGXFWLRQ�SHUIRUPDQFH�
�� 0LQHUDOLVDWLRQ�DW�&UDFRZ�LV ZLWKLQ�TXDUW]�FDUERQDWH�ILVVXUH�YHLQV��DQG�WKHUHIRUH�VDPSOH�ORVV�UDUHO\�RFFXUV�LQ�ORGH�PDWHULDO��

1R�UHODWLRQVKLS�EHWZHHQ�VDPSOH�UHFRYHU\�DQG�JUDGH�ZDV�REVHUYHG�

/RJJLQJ �� *HRORJLFDO� ORJJLQJ�ZDV�XQGHUWDNHQ�RQVLWH�E\�$HULV HPSOR\HHV�DQG� OHVV� IUHTXHQWO\� E\�H[WHUQDO� FRQWUDFWRUV�� /RJJLQJ�ZDV�
FRPSOHWHG�XVLQJ�/RJ&KLHI�6RIWZDUH�DQG�XSORDGHG�GLUHFWO\�WR�WKH�GDWDEDVH��$�VWDQGDUG�IRU�ORJJLQJ�DW�&UDFRZ�ZDV�VHW�E\�WKH�
&RUH�/RJJLQJ�3URFHGXUH�&UDFRZ�3URFHGXUHV�0DQXDO��UG�(GLWLRQ��'LDPRQG�GULOO�FRUH�LV�ORJJHG�UHFRUGLQJ�OLWKRORJ\��DOWHUDWLRQ��
YHLQLQJ��PLQHUDO�VXOSKLGHV�DQG�JHRWHFKQLFDO�GDWD��5&�FKLS�ORJJLQJ�FDSWXUHG�WKH�VDPH�GDWD�ZLWK�WKH�H[FOXVLRQ�RI�JHRWHFKQLFDO�
LQIRUPDWLRQ�

�� 6RPH�KLVWRULFDO�GDWD�XVHG�DW�&UDFRZ�GLG�QRW�LQFOXGH�OLWKRORJLFDO�RU�JHRWHFKQLFDO�GDWD��7KHVH�KROHV�DUH�IURP�.ORQG\NH������
RI�GDWD���5RVHV�3ULGH������RI�GDWD���5R\DO�������RI�GDWD��DQG�6RYHUHLJQ�������RI�GDWD��ORGHV��5HVRXUFH�FDWHJRULVDWLRQ�WDNHV�
LQWR�DFFRXQW�WKH TXDOLW\�DQG�TXDQWLW\�RI�WKH�GDWD�ORJJHG�

�� /RJJLQJ�ZDV�TXDOLWDWLYH��$OO�GULOO�FRUH��5&�FKLSV�DQG�XQGHUJURXQG�IDFHV�WKDW�ZHUH�VDPSOHG�RYHU�WKH�ODVW����\HDUV�KDYH�EHHQ
SKRWRJUDSKHG��&RUH�DQG�5&�FKLSV�ZHUH�SKRWRJUDSKHG�ZHW� XVLQJ�D�FDPHUD�VWDQG�DQG�DQ� LQIRUPDWLRQ�ERDUG� WR�HQVXUH�D�
FRQVLVWHQW�VWDQGDUG�RI�SKRWRJUDSK\�DQG�UHOHYDQW�LQIRUPDWLRQ�ZDV�FDSWXUHG�

�� $OO�FRUH�DQG�5&�FKLS�VDPSOHV�FROOHFWHG�ZHUH�IXOO\�ORJJHG��H[FHSW�WKRVH�SUHYLRXVO\�QRWHG�DW�.ORQG\NH�DQG�5RVHV�3ULGH�

6XE�VDPSOLQJ�WHFKQLTXHV�
DQG�VDPSOH�SUHSDUDWLRQ

�� 6XUIDFH�DQG�XQGHUJURXQG�GULOO�FRUH��ZDV�KDOYHG�XVLQJ�DQ�DXWRPDWLF�FRUH�VDZ��ZLWK�RQH�KDOI�GLVSDWFKHG�IRU�DQDO\VLV�DQG�WKH�
RWKHU�KDOI�UHWDLQHG��$OO�XQGHUJURXQG�/7.���ZDV�ZKROH�FRUH�VDPSOHG��ZLWK�D�VPDOO�QXPEHU�RI�XQGHUJURXQG�14�KROHV�ZKROH�
FRUH�VDPSOHG� 6LQFH�-XO\������DOO�XQGHUJURXQG�UHVRXUFH�GHILQLWLRQ�GULOOLQJ�ZDV�14�DQG�ZKROH�FRUH�VDPSOHG�

�� 7KH�SUDFWLFH�RQVLWH�IRU�WKH�FROOHFWLRQ�RI�5&�VDPSOHV�ZDV�IRU�D�����VSOLW�WR�EH�WDNHQ�DW�WKH�GULOO�ULJ�XVLQJ�D�ULIIOH�VSOLWWHU��7KH�
PRLVWXUH�FRQGLWLRQ�RI�WKH�VDPSOH�ZDV�QRW�FDSWXUHG��*LYHQ�WKH�VPDOO�SURSRUWLRQ�RI�5&�VDPSOHV�XVHG�LQ�WKH�PLQHUDO�UHVRXUFH�
����RI�WKH�5RVHV�3ULGH�GDWD�����RI�WKH�.ORQG\NH�GDWD�������RI�WKH�5R\DO�GDWD�DQG������RI�WKH�6RYHUHLJQ�GDWD��WKLV�ZDV�
FRQVLGHUHG�DFFHSWDEOH�

�� :KROH�KDOI�FRUH�VDPSOHV�ZHUH�FUXVKHG�LQ�D�MDZ�FUXVKHU�WR�!�����SDVVLQJ��PP��KDOI�RI�WKLV�PDWHULDO�ZDV�VSOLW�ZLWK�D�ULIIOH�
VSOLWWHU�IRU�SXOYHULVLQJ���1R�5&�VDPSOHV�UHTXLUHG�FUXVKLQJ�LQ�WKH�MDZ�FUXVKHU��&RUH�DQG�5&�VDPSOHV�ZHUH�SXOYHULVHG�IRU����
���PLQXWHV�LQ�D�/0��ERZO�ZLWK�D�WDUJHW�RI�����SDVVLQJ����P���*ULQG�FKHFNV�ZHUH�XQGHUWDNHQ�QRPLQDOO\�HYHU\����VDPSOHV���
)URP� WKLV� PDWHULDO�� DSSUR[LPDWHO\� ���J� ZDV� VFRRSHG� IRU� IXUWKHU� DQDO\VLV� DQG� WKH� UHPDLQLQJ� PDWHULDO� ZDV� UH�EDJJHG��
'XSOLFDWHV�ZHUH�SHUIRUPHG�RQ�EDWFKHV�SURFHVVHG�E\�$/6�HYHU\����VDPSOHV�DW�ERWK�WKH�FUXVKLQJ�DQG�SXOYHULVLQJ�VWDJHV��7KLV�
VDPSOH�SUHSDUDWLRQ�IRU�GULOO�VDPSOHV�LV�FRQVLGHUHG�DSSURSULDWH�IRU�WKH�VW\OH�RI�PLQHUDOLVDWLRQ�DW�&UDFRZ��

�� 6DPSOH�SUHSDUDWLRQ�IRU�URFN�FKLS�IDFH�VDPSOHV�ZDV�FRQGXFWHG�DW�WKH�&UDFRZ�RQVLWH�ODERUDWRU\��6DPSOHV�ZHUH�FUXVKHG�LQ�D�
MDZ�FUXVKHU�WR������SDVVLQJ��PP��WKLV�PDWHULDO�ZDV�WKHQ�VSOLW�ZLWK�D�ULIIOH�VSOLWWHU�DQG�SXOYHULVHG�IRU���PLQXWHV�LQ�D�/0��ERZO��
ZLWK�D�WDUJHW�RI�����SDVVLQJ�����P��)URP�WKLV�PDWHULDO�����J�ZDV�FROOHFWHG�ZLWK�D�VFRRS�DQG�SDFNDJHG�IRU�WUDQVSRUW�WR�$/6�
7RZQVYLOOH��
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3DJH����

&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

&ULWHULD &RPPHQWDU\

�� 'XSOLFDWHV�ZHUH�SHUIRUPHG�RQ�EDWFKHV�SURFHVVHG�E\�$/6�%ULVEDQH�HYHU\����VDPSOHV�DW�ERWK�WKH�FUXVKLQJ�DQG�SXOYHULVLQJ�
VWDJHV�

�� *ULQG�FKHFNV�ZHUH�XQGHUWDNHQ�QRPLQDOO\�IRU�HYHU\����VDPSOHV�WR�HQVXUH�WKH�VDPSOH�JULQG�WDUJHW RI�����SDVVLQJ����P�ZDV�
PHW��'XSOLFDWHV�ZHUH�FRPSOHWHG�HYHU\����VDPSOHV�DW�ERWK�WKH�FUXVKLQJ�DQG�SXOYHULVLQJ�VWDJHV��ZLWK�QR�ELDV�IRXQG�DW�DQ\�VXE�
VDPSOLQJ�VWDJH�

�� 'ULOO�FRUH�ZDV�QRW�RULHQWDWHG�SULRU�WR�FXWWLQJ��DV�VDPSOH�ELDV�IURP�QRQ�RULHQWDWLRQ�RI�WKH�FRUH�LV�FRQVLGHUHG�PLQLPDO�LQ�UHVSHFW�
WR�PLQHUDOLVDWLRQ�DW�&UDFRZ�

�� 'ULOO�&RUH�±�LQIUHTXHQWO\�WKH�UHPQDQW�KDOI FRUH�VDPSOHV�ZHUH TXDUWHU�FRUH�VDPSOHG�IRU�FRQILUPDWLRQ�RI�DVVD\�UHVXOWV��7KLV�ZDV�
HLWKHU�VHQW� WR� WKH�VDPH� ODERUDWRU\� WKDW�DVVD\HG� WKH�RULJLQDO�KDOI�FRUH�VDPSOH�RU� WR�DQ�XPSLUH� ODERUDWRU\��7KH�PDMRULW\�RI�
VDPSOHV�ZHUH�ZKROH�FRUH�VDPSOHG�WR�HQVXUH�WKH�HQWLUH�VDPSOH�VWUHDP�ZDV�FXW�WR�JLYH�WKH�PRVW�UHSUHVHQWDWLYH�GULOO�VDPSOH�
SRVVLEOH��7UDGLWLRQDOO\�WKLV�SUDFWLFH�RI�TXDUWHU FRULQJ�GHFUHDVHV�DV�WKH�LQGLYLGXDO�RUH�ERGLHV�PDWXUH��DQG�UHVXOWV�LQGLFDWHG�WKDW�
WKH�VXE�VDPSOLQJ�RI�WKH�ZKROH�FRUH�LV�DSSURSULDWH�IRU�WKH�&UDFRZ�/RGHV�

�� 5&���)LHOG�GXSOLFDWHV�ZHUH�FROOHFWHG�GLUHFWO\�IURP�WKH�VSOLWWHU�HYHU\����VDPSOHV�
��� 7KH�VDPSOH�VL]H�FROOHFWHG�LV�FRQVLGHUHG�WR�EH�DSSURSULDWH�IRU�WKH�VL]H�DQG�FKDUDFWHULVWLFV�RI�WKH�JROG�PLQHUDOLVDWLRQ�VW\OH�EHLQJ�

VDPSOHG�
��� 7KH�$VVD\�/DE�FRQWUDFW�ZDV�DZDUGHG�WR�6*6�LQ�0D\��������6DPSOH�SUHSDUDWLRQ�PHWKRGV�UHPDLQ�WKH�VDPH�

4XDOLW\�RI�DVVD\�GDWD�DQG�
ODERUDWRU\�WHVWV

�� 6DPSOH� $QDO\VHV� � 7KH� VDPSOHV�ZHUH� DQDO\VHG� E\� ��J� ILUH� DVVD\� IRU� $X�ZLWK� DWRPLF� DEVRUSWLRQ� �$$6�� ILQLVK� DQG�ZDV�
SHUIRUPHG�DW�$/6�7RZQVYLOOH��)RU�$J�DQ�DTXD�UHJLD�GLJHVW�ZLWK�$$6�ILQLVK�ZDV�FRPSOHWHG��DOVR�DW�$/6�7RZQVYLOOH�

�� 7KH�H[WHUQDO�DVVD\�ODE�FRQWUDFW ZDV�DZDUGHG�WR�6*6�LQ�0D\�������DQDO\VLV�PHWKRGV�UHPDLQ�WKH�VDPH
�� $Q�DQDO\WLFDO�GXSOLFDWH�ZDV�SHUIRUPHG�HYHU\����VDPSOHV��DOLJQHG�LQ�VHTXHQFH�ZLWK�WKH�FUXVKLQJ�DQG�SXOYHULVLQJ�GXSOLFDWHV��

7KH�)LUH�$VVD\�0HWKRG�LV�D�WRWDO�WHFKQLTXH�
�� 1R�RWKHU�LQVWUXPHQWV�WKDW�UHTXLUHG�FDOLEUDWLRQ�ZHUH�XVHG�IRU�DQDO\VLV�WR�FRPSOHPHQW�WKH�DVVD\LQJ�DW�&UDFRZ�
�� )RXUWHHQ�H[WHUQDOO\�FHUWLILHG�VWDQGDUGV�DW�D�VXLWDEOH�UDQJH�RI�JROG�JUDGHV��LQFOXGLQJ�EODQNV��ZHUH�LQVHUWHG�DW�D�PLQLPXP�UDWH

RI������ZLWK�HDFK�VDPSOH�VXEPLVVLRQ��$OO�QRQ�FRQIRUPLQJ�UHVXOWV�ZHUH�LQYHVWLJDWHG�DQG�YHULILHG�SULRU�WR�DFFHSWDQFH�RI�WKH�
DVVD\�GDWD��5HVXOWV�WKDW�GLG�QRW�FRQIRUP�WR�WKH�4$4&�SURWRFROV�ZHUH�QRW�XVHG�LQ�UHVRXUFH�HVWLPDWLRQV�

�� 0RQWKO\�4$4&�UHSRUWV�ZHUH�SURGXFHG�WR�ZDWFK�IRU�DQ\�WUHQGV�RU�LVVXHV�ZLWK�ELDV��SUHFLVLRQ�DQG�DFFXUDF\�
�� $Q�LQVSHFWLRQ�RI�ERWK�WKH�SUHSDUDWLRQ ODE�LQ�%ULVEDQH�DQG�WKH�DVVD\�ODE�LQ�7RZQVYLOOH�ZDV�FRQGXFWHG�LQ�'HFHPEHU������E\�

&UDFRZ�SHUVRQQHO�
�� 8QGHUJURXQG�GHYHORSPHQW�IDFH�VDPSOHV�ZHUH�DQDO\VHG�DW�WKH�&UDFRZ�VLWH�ODERUDWRU\ XVLQJ���J�DTXD�UHJLD�DFLG�GLJHVW���7KH�

DGGLWLRQ�RI�D���PO�QLWULF�DFLG�DQG���PO�K\GURFKORULF DFLG�VROXWLRQ�LV�WKHQ�KHDWHG�WR�����GHJUHHV�FHOVLXV�IRU����PLQXWHV���7KH�
VDPSOH�LV�WKHQ�FRROHG�DQG�GHFDQWHG�SULRU�WR�$$6�

�� ,W�LV�UHFRJQLVHG�WKDW�DTXD�UHJLD�LV�D�SDUWLDO�GLJHVW�DQDO\VLV�PHWKRG���$�VHOHFWLRQ�RI�SXOS�UHVLGXHV�IURP�WKH�&UDFRZ�/DE�DUH�VHQW�
WR�$/6�6*6�IRU�)LUH�$VVD\�DQDO\VLV��ZLWK�WKH�UHVXOWV�FRPSDUHG�WR�GHWHUPLQH�WKH�VXLWDELOLW\�RI�LQFOXGLQJ�WKH�XQGHUJURXQG�IDFH�
VDPSOHV�LQ�WKH�PRGHO��
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&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

&ULWHULD &RPPHQWDU\

9HULILFDWLRQ�RI�VDPSOLQJ�
DQG�DVVD\LQJ

�� 9HULILFDWLRQ�RI�DVVD\�UHVXOWV�KDV�EHHQ�VWDQGDUG�SUDFWLFH��XQGHUWDNHQ�DW�D�PLQLPXP�RQFH�SHU�\HDU��,Q�������QR�H[WHUQDO�XPSLUH�
VDPSOLQJ�ZDV�FRPSOHWHG�

�� 7KH�GULOOLQJ�RI�WZLQ�KROHV�ZDVQ¶W�FRPPRQ�SUDFWLFH�DW�&UDFRZ��+RZHYHU��WZLQ�KROHV�WKDW�KDYH�EHHQ�GULOOHG�VKRZ�WKH�WHQRU�RI�
PLQHUDOLVDWLRQ�ZLWKLQ�WKH�UHSRUWDEOH�GRPDLQV�ZHUH�FRQVLVWHQW�EHWZHHQ�WZLQ�KROHV��

�� $OO�VDPSOH�LQIRUPDWLRQ�ZDV�VWRUHG�XVLQJ�'DWDVKHG��DQ�64/�GDWDEDVH��7KH�VRIWZDUH�FRQWDLQV�D�QXPEHU�RI�IHDWXUHV�WR�HQVXUH�
GDWD�LQWHJULW\��7KHVH�LQFOXGH��EXW�QRW�OLPLWHG�WR��QRW�DOORZLQJ�RYHUODSSLQJ�VDPSOH�LQWHUYDOV��UHVWULFWLRQV�RQ�HQWHUHG�LQWR�FHUWDLQ�
ILHOGV�DQG�UHVWULFWLRQV�RQ�ZKDW�DFWLRQV�FDQ�EH�SHUIRUPHG�LQ�WKH�GDWDEDVH�EDVHG�RQ�WKH�LQGLYLGXDO�XVHU��'DWD�HQWU\�WR�'DWDVKHG
ZDV�XQGHUWDNHQ�WKURXJK�D�FRPELQDWLRQ�RI�VLWH�VSHFLILF�HOHFWURQLF�GDWD�HQWU\�VKHHWV��V\QFKURQLVDWLRQ�IURP�/RJFKLHI�DQG�XSORDG�
RI��FVY�ILOHV��

�� 1R�DGMXVWPHQWV�DUH�PDGH�WR�WKH�ILQDOLVHG�DVVD\�GDWD�UHFHLYHG�IURP�WKH�ODERUDWRU\��

/RFDWLRQ�RI�GDWD�SRLQWV �� 7KH�SRVLWLRQ�RI�VXUIDFH�KROHV�ZDV�GHWHUPLQHG�E\�GLIIHUHQWLDO�*36�RU�KDQGKHOG�*36��
�� 8QGHUJURXQG�GULOO KROH�SRVLWLRQV�ZHUH�GHWHUPLQHG�E\�WUDYHUVLQJ�XVLQJ�/HLFD�76���9LYD�VXUYH\�LQVWUXPHQW��WKHRGROLWH��LQ�WKH�

ORFDO�.ORQG\NH�PLQH�JULG�
�� 'RZQKROH�VXUYH\V�ZHUH�FDSWXUHG�E\�DQ�(DVWPDQ�FDPHUD�IRU�ROGHU�KROHV�DQG�D�5HIOH[�FDPHUD�IRU UHFHQW�KROHV��
�� 7KH�XQGHUJURXQG�GHYHORSPHQW�IDFH�VDPSOH�SRVLWLRQV�ZHUH�GHWHUPLQHG�E\�WKH�GLVWDQFH��PHDVXUHG�IURP�D�ODVHU�GLVWRPHWHU��

WR�WKH�IDFH�IURP�D�VXUYH\HG�SRLQW�LQ�WKH�GULYH�
�� 0LQH�ZRUNLQJV��GULYHV�DQG�VWRSHV��XVHG�IRU�UHVRXUFH�GHSOHWLRQV�ZHUH�VXUYH\HG�XVLQJ�HLWKHU�WKH�/HFLD�76���9LYD�RU�DQ�

2SWHN�&DYLW\�0RQLWRULQJ�6\VWHP��&06��IRU�VWRSHV�
�� 7KH�PLQH�FRRUGLQDWH�V\VWHP�DW�&UDFRZ�LV�QDPHG�WKH�.ORQG\NH�0LQH�*ULG��ZKLFK�WUDQVIRUPV�WR�0*$���*ULG�DQG�LV�FUHDWHG�

DQG�PDLQWDLQHG�E\�RQVLWH�UHJLVWHUHG�VXUYH\RUV�
�� 7KH�5RVHV�3ULGH�DQG�.ORQG\NH�PLQHUDOLVDWLRQ�LV�ORFDWHG�LQ�FORVH�SUR[LPLW\�WR�WKH�VXUIDFH��UHTXLULQJ�D�7RSRJUDSK\�

ZLUHIUDPH�GWP���7KH�WRSRJUDSK\�ZLUHIUDPH�ZDV�JHQHUDWHG�E\�WKH�VXUYH\�GHSDUWPHQW IURP�$LUERUQH�/DVHU�6FDQ�DQG�JURXQG�
VXUYH\LQJ�PHWKRGV�

'DWD�VSDFLQJ�DQG�
GLVWULEXWLRQ

�� ([SORUDWLRQ�UHVXOWV�DUH�QRW�EHLQJ�UHSRUWHG�
�� 6DPSOH�VSDFLQJ�DQG�GLVWULEXWLRQ�ZHUH GHHPHG�VXIILFLHQW�IRU�UHVRXUFH�HVWLPDWLRQ�
�� 6SDFLQJ�DQG�GLVWULEXWLRQ�YDULHG�IURP�FORVHO\�VSDFHG��P�[���P�IDFH�VDPSOHV�LQ�RUH�GULYHV�WKURXJK�WR�D�UDQJH�RI�GULOO�SDWWHUQV��

��[������[��[�DQG���[���
�� 7KH�VDPSOH�VSDFLQJ�UHTXLUHG� IRU� WKH�UHVRXUFH�FDWHJRU\�RI�HDFK�RUH�ERG\� LV�XQLTXH�DQG�PD\�QRW� ILW� WKH� LGHDOLVHG�VSDFLQJ�

LQGLFDWHG�DERYH�
�� $OO�GDWDVHWV�ZHUH�FRPSRVLWHG�SULRU�WR�HVWLPDWLRQ��7KH�PRVW�IUHTXHQW�LQWHUYDO�OHQJWK�ZDV��P��SDUWLFXODUO\�LQVLGH�DQG�DURXQG�

PLQHUDOLVHG�]RQHV��6DPSOH�LQWHUYDOV�IRU�PRVW�GRPDLQV�ZHUH�FRPSRVLWHG�WR��P��ZLWK�D�PD[LPXP�VDPSOH�OHQJWK�RI�QR�JUHDWHU�
WKDQ����P�DQG�D�PLQLPXP�VDPSOH�LQWHUYDO�RI����P���

�� $�VPDOO�QXPEHU�RI�ORGHV�XWLOLVHG�D����P�FRPSRVLWH�DV�ZDV�DSSURSULDWH�IRU�WKH�VDPSOH�VHW�IRU�WKRVH�GHSRVLWV��
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&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

&ULWHULD &RPPHQWDU\

2ULHQWDWLRQ�RI�GDWD�LQ�
UHODWLRQ�WR�JHRORJLFDO�
VWUXFWXUH

�� 6DPSOH�ELDV�IURP�QRQ�RULHQWDWLRQ�RI�WKH�FRUH�LV�FRQVLGHUHG�PLQLPDO�LQ�UHVSHFW�WR�PLQHUDOLVDWLRQ�DW�&UDFRZ��1RW�DOO�FRUH�ZDV�
RULHQWDWHG�SULRU�WR�FXWWLQJ��KRZHYHU��WKH�FRUH�WKDW�ZDV�RULHQWDWHG�ZDV�FXW�YHUWLFDOO\�DORQJ�WKH�ERWWRP�RI�WKH�KROH�DV�LQGLFDWHG�
E\�WKH�RULHQWDWLRQ�OLQH�

�� 'ULOO�KROHV�ZHUH�GHVLJQHG�WR�HQVXUH�WKH DQJOHV�RI�WKH�VDPSOH�LQWHUVHFWLRQ�ZLWK�WKH�PLQHUDOLVDWLRQ�ZDV�DV�SHUSHQGLFXODU�DV�
SRVVLEOH��:KHUH�D�SRRU�LQWHUVHFWLRQ�DQJOH�RI�LQGLYLGXDO�KROHV�ORFDOO\�GLVWRUWHG�WKH�LQWHUSUHWHG�PLQHUDOLVDWLRQ��WKHVH�KROHV�PD\�
QRW�KDYH�EHHQ�XVHG�WR�JHQHUDWH�WKH�ZLUHIUDPH� 2Q�PRVW�RFFDVLRQV��WKH�JUDGH�IURP�WKHVH�KROHV�ZDV�VWLOO�XVHG�LQ�WKH�HVWLPDWLRQ�
E\�³KDUGFRGLQJ´� WKH�GRPDLQ�FRGH� WR� WKH�GULOO�KROH� ILOH��$Q\�ELDV� WKDW�ZDV� LQWURGXFHG�E\� WKHVH�KROHV�ZDV�FRQWDLQHG�E\� WKH�
HVWLPDWLRQ�DQG�VHDUFK�HOOLSVH�SDUDPHWHUV��KRZHYHU��LQ�H[WUHPH�FDVHV��KROHV�ZHUH�UHPRYHG�IURP�WKH�HVWLPDWLRQ�FRPSOHWHO\���
$�OLVW�RI�UHPRYHG�DQG�KDUG�FRGHG�KROHV�LV�LQFOXGHG�LQ�WKH�LQGLYLGXDO�PRGHO�UHSRUW�

6DPSOH�VHFXULW\ �� $OO� VWDII� XQGHUJR� SROLFH� FOHDUDQFHV�� DUH� LQVWUXFWHG� RQ� UHOHYDQW� -25&� ����� UHTXLUHPHQWV DQG� DVVD\LQJ� LV� FRPSOHWHG� E\�
UHJLVWHUHG�ODERUDWRULHV�

�� 7KH�FRUH�ZDV�WUDQVSRUWHG�E\�D�SULYDWH�FRQWUDFWRU�E\�WUXFN�WR�WKH�DVVD\�ODERUDWRULHV�
�� )DFH�VDPSOHV�UHPDLQ�RQ�VLWH�DQG�DUH�WUDQVSRUWHG�E\�VLWH�SHUVRQQHO�DW�WKH�HQG�RI�WKH�VKLIW��

$XGLWV�RU�UHYLHZV �� $Q�LQVSHFWLRQ�RI�WKH�VDPSOH�SUHSDUDWLRQ�IDFLOLW\�LQ�%ULVEDQH�DQG�WKH�ILUH�DVVD\�ODERUDWRU\�LQ�7RZQVYLOOH�ZDV�FRQGXFWHG�E\�
&UDFRZ�SHUVRQQHO�LQ�'HFHPEHU�������1R�PDMRU�LVVXHV�ZHUH�IRXQG��

����� 6HFWLRQ���(VWLPDWLRQ�DQG�5HSRUWLQJ�RI�0LQHUDO�5HVRXUFHV

�&ULWHULD�OLVWHG�LQ VHFWLRQ����DQG�ZKHUH�UHOHYDQW�LQ�VHFWLRQ����DOVR�DSSO\�WR�WKLV�VHFWLRQ��

&ULWHULD &RPPHQWDU\

'DWDEDVH�LQWHJULW\ �� $OO�VDPSOH�GDWD�XVHG�LQ�WKH�HVWLPDWLRQ�ZDV�VWRUHG�LQ�WKH�VLWH�'DWDVKHG�GDWDEDVH��8VHU�JURXSV�ZHUH�DVVLJQHG�IRU�YDULRXV�VWDII��
GLFWDWLQJ�ZKDW�FKDQJHV�WR�WKH�GDWDEDVH�FDQ�EH�PDGH��5HVWULFWHG�DFFHVV�ZDV�LQ�SODFH�IRU�PRVW�RI�WKHVH�XVHUV�WR�HQVXUH�WKDW�
DQ\�FKDQJHV�ZHUH�FRQWUROOHG�

�� 7KH�VLWH�'DWDVKHG�GDWDEDVH�KDV�VHYHUDO�YDOLGDWLRQ�FKHFNV��)RU�H[DPSOH��QR�RYHUODSSLQJ�GDWD�LQWHUYDOV��QR�GXSOLFDWH�UHFRUGV��
FROODU�VXUYH\V�UHTXLUHG��GDWD�OHQJWKV�FDQQRW�H[FHHG�PD[LPXP�KROH�GHSWK�DQG�VDPSOH�QXPEHUV�IURP�DQ�DVVD\�ILOH�PXVW�PDWFK�
H[DFWO\�WKH VDPSOH�QXPEHUV�RI�D�GULOO�KROH�

�� $OO�KROHV�DQG�IDFH�VDPSOHV�DUH�FKHFNHG�IRU�FRUUHFW�FROODU�FRRUGLQDWHV��GRZQKROH�VXUYH\V�DQG�H[FHVVLYH�GRZQKROH�GHYLDWLRQV�
�� 'XULQJ�UHVRXUFH�ZLUHIUDPH�LQWHUSUHWDWLRQ��KROHV�ZHUH�FKHFNHG�DJDLQVW�VXUURXQGLQJ�KROHV�WR�FRQILUP�JHRORJ\�ORJJLQJ�DQG�DVVD\�

YDOXHV�
�� $OO�KROHV�DQG�IDFHV�DUH�SKRWRJUDSKHG�WR�FRQILUP�FRUUHFW�JHRORJ\�ORJJLQJ�DQG�VDPSOH�DVVD\��

6LWH�YLVLWV �� 7KH�FRPSHWHQW�SHUVRQ�IRU�&UDFRZ�LV�EDVHG�LQ�%ULVEDQH�DQG�FRQGXFWV�UHJXODU��TXDUWHUO\��VLWH�YLVLWV�WR�&UDFRZ�WR�RYHUVHH�DOO�
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3DJH����

&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

&ULWHULD &RPPHQWDU\

LQWHUSUHWDWLRQ�DQG�HVWLPDWLRQ�RQ�WKH�UHVRXUFH�PRGHOV�

*HRORJLFDO�LQWHUSUHWDWLRQ �� 7KH�ORZ�VXOSKLGDWLRQ HSLWKHUPDO�YHLQV�RI�WKH�ZHVWHUQ�SRUWLRQ�RI�WKH�&UDFRZ�)LHOG�KDYH�EHHQ�PLQHG�VLQFH�������([WHQVLYH�
PDSSLQJ�DQG�PRGHOOLQJ�RI�GHYHORSPHQW�ZDV�XQGHUWDNHQ�IURP�WKH�FRPPHQFHPHQW�RI�PLQLQJ�DQG�ZDV�LQFRUSRUDWHG�LQWR�WKH�
FXUUHQW� JHRORJLFDO� LQWHUSUHWDWLRQ��&RQWUROV DQG�RULHQWDWLRQ�RI�PRVW� RI� WKH�GLIIHUHQW�PLQHUDOLVHG� ORGHV DUH�ZHOO� XQGHUVWRRG��
KRZHYHU�� LQ� FDVHV�RI� JHRORJLFDO� XQFHUWDLQW\�� WKLV�ZDV� UHIOHFWHG� LQ� WKH� UHVRXUFH� FODVVLILFDWLRQ� DVVLJQHG� WR� WKH� DUHD�RI� WKH�
UHVRXUFH�PRGHO�

�� *HRORJLFDO�VXUIDFHV�ZHUH�LQWHUSUHWHG XVLQJ�D�FRPELQDWLRQ�RI�WKH�GULOO KROH�DQG�IDFH�VDPSOLQJ�GDWD�DQG�XQGHUJURXQG�PDSSLQJ��
7KUHH�GLPHQVLRQDO�VXUIDFHV�ZHUH�FUHDWHG�XVLQJ�'DWDPLQH�9��DQG�9XOFDQ�VRIWZDUH�

�� $V�WKH�&UDFRZ�PLQHUDOLVDWLRQ�RFFXUV�LQ�GLVFUHWH�VWUXFWXUHV��DQ\�FKDQJH�LQ�HLWKHU�WKH�LQWHUSUHWHG�RULHQWDWLRQ�RU�JUDGH�FRQWLQXLW\�
ZRXOG�LPSDFW�WKH�HVWLPDWLRQ�PHWKRGRORJ\�DQG�WKH�UHVXOWLQJ�HVWLPDWH��1R�DOWHUQDWLYH�LQWHUSUHWDWLRQ�RI�WKH�PLQHUDOLVDWLRQ�VW\OH
RU�JHRPHWU\�ZDV�FRQVLGHUHG�IRU�&UDFRZ�

�� $V�WKH�PLQHUDOLVDWLRQ�DW�&UDFRZ�LV�KRVWHG�E\�GLVFUHWH�VWUXFWXUHV��JHRORJ\��OLWKRORJ\�	�YHLQ�SHUFHQW��DORQJ�ZLWK�$X�JUDGH�ZDV�
WKH�SULQFLSOH�FRQWUROV�IRU�GRPDLQLQJ��DQG�VWURQJO\�LQIOXHQFHG�WKH�HVWLPDWLRQ��0LQHUDOLVHG�ORGHV ZHUH�GRPDLQHG��DQG�LQ�VRPH�
FDVHV�VXE�GRPDLQHG��LQWR�YDULRXV�OLWKRORJ\�JUDGH�GRPDLQV

�� *ROG�PLQHUDOLVDWLRQ�DW�&UDFRZ�LV�ORFDWHG�LQ�VKHDU�KRVWHG�TXDUW]�FDUERQDWH�YHLQLQJ��ZLWK�ORZ�JUDGH�PLQHUDOLVDWLRQ�LQ�WKH�ZDOO�
URFN��$W�&UDFRZ��YHLQV�DUH�IRXQG�SUHGRPLQDQWO\�LQ�DQGHVLWLF ODYDV�GXH�WR�LWV�EULWWOH�IUDFWXUH�TXDOLWLHV��6PDOO�VFDOH�ODWHUDO�DQG�
YHUWLFDO�RIIVHWWLQJ�E\�IDXOWV�KDV�EHHQ�REVHUYHG�DW�YDULRXV�ORFDWLRQV��5K\ROLWH��UDUHO\�PLQHUDOLVHG��DQG�EDUUHQ�PDILF�G\NHV�ZHUH�
UHFRUGHG�LQWUXGLQJ�DQG�RIIVHWWLQJ�WKH�YHLQV�

�� 'XH�WR�ORZHULQJ�WKH�HFRQRPLF�FXW�RII�JUDGH��a���J�W��WKH�GRPDLQLQJ�FRQVWUDLQWV�KDYH�EHHQ UHOD[HG�WR�DOORZ�IRU�JUHDWHU�LQWHUQDO�
GLOXWLRQ�WR�HQVXUH�WKDW�DOO�HFRQRPLF�PDWHULDO�LV�FDSWXUHG�

'LPHQVLRQV �� 7KH�H[WHQWV�DQG�YDULDELOLW\�RI�WKH�PLQHUDOLVHG�VWUXFWXUHV�LV�JLYHQ�LQ�WKH�WDEOH�EHORZ�
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3DJH����

&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

&ULWHULD &RPPHQWDU\

��
(VWLPDWLRQ�DQG�PRGHOOLQJ�
WHFKQLTXHV

�� 7KH� HVWLPDWLRQV�ZHUH� SHUIRUPHG� XVLQJ�'DWDPLQH� DQG� 9XOFDQ� VRIWZDUH�� � � 2UGLQDU\� .ULJLQJ�ZDV� WKH� SUHIHUUHG�PHWKRG� RI�
HVWLPDWLRQ�XVHG�IRU�&UDFRZ�UHVRXUFHV��,Q�VRPH�FDVHV��RWKHU�HVWLPDWLRQ�WHFKQLTXHV�VXFK�DV�LQYHUVH�GLVWDQFH�ZHUH�XVHG��

�� 9DULRJUDPV�ZHUH�JHQHUDWHG�XVLQJ�WKH�FRPSRVLWHG�GULOO KROH�ILOH�LQ�6QRZGHQV�6XSHUYLVRU�9� RU�9XOFDQV�'DWD�$QDO\VHU��6HDUFK�
HOOLSVHV�ZHUH�RULHQWDWHG�ZLWK�WKH�JUDGH�FRQWLQXLW\�DV�LGHQWLILHG�E\�WKH�YDULRJUDSK\�

�� 7KH�WUHDWPHQW�RI�H[WUHPH�JUDGH�YDOXHV�LV�DVVHVVHG�XVLQJ�KLVWRJUDP�GLVWULEXWLRQV��ORJ�SUREDELOLW\�SORWV�DQG�&9�
�� 'RPDLQLQJ�FULWHULD�DUH�GLVFXVVHG�LQ�WKH�*HRORJLFDO�,QWHUSUHWDWLRQ�6HFWLRQ�DERYH�
�� 3UHYLRXV�HVWLPDWLRQV�RI�&UDFRZ�UHVRXUFHV�ZHUH�FRPSDUHG�DJDLQVW�QHZ�PRGHOV�WR�PHDVXUH�WKH�HIIHFW�RI�DGGLWLRQDO�GDWD�DQG�

FKDQJHV�LQ�HVWLPDWLRQ�SDUDPHWHUV�
�� &RPSDULVRQV�EHWZHHQ� UHFRQFLOHG�PLQH�SURGXFWLRQ�DQG�SUHYLRXV�PRGHOV�ZHUH�FRPSOHWHG�RQ�D�PRQWKO\�EDVLV��$Q\� LVVXHV�

LGHQWLILHG�ZLWK�WKLV�FRPSDULVRQ�ZHUH�WDNHQ�LQWR�DFFRXQW�GXULQJ�VXEVHTXHQW�UHVRXUFH�XSGDWHV�
�� $J�LV�HVWLPDWHG�ZLWK�$X�DV�D E\�SURGXFW�LQ�WKH�VDOH�RI�JROG�GRUp�DQG�LV�HVWLPDWHG�IURP�LWV�RZQ�FRPSRVLWHG�GDWD�
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3DJH����

&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

&ULWHULD &RPPHQWDU\

�� 1R�GHOHWHULRXV�HOHPHQWV�ZHUH�HVWLPDWHG�RU�DVVXPHG�
�� *HQHUDOO\��EORFN�VL]H�LV�KDOI�WKH�GULOO�VSDFLQJ���7KH�DYHUDJH�GULOO�VSDFLQJ�DQG�EORFN�VL]H�XVHG�IRU�HDFK�GHSRVLW LV�VXPPDULVHG�

EHORZ�

�ƌĂĐŽǁ�'ŽůĚ�DŝŶĞ
�ůŽĐŬ�^ŝǌĞ�;ŵͿ

:ƵŶĞ�ϮϬϮϭ�ZĞƐŽƵƌĐĞ�DŽĚĞůƐ
�ĞƉŽƐŝƚ �ǀĞƌĂŐĞ��ƌŝůů�^ƉĂĐŝŶŐ �ĂƐƚ EŽƌƚŚ Z>
ZŽǇĂů ϮϬ�ǆ�ϮϬ ϰ ϰ ϭϴ
�ƌŽǁŶ ϯϬ�ǆ�ϯϬ ϱ ϱ ϭϬ
^ŽǀĞƌĞŝŐŶ ϯϬ�ǆ�ϯϬ ϱ ϱ ϭϬ
<ŝůŬĞŶŶǇ�ͬ�dŝƉƉĞƌĂƌǇ ϭϮ͘ϱ�ǆ�ϭϲ ϱ ϱ ϭϬ
ZŽƐĞƐ�WƌŝĚĞ ϮϬ�ǆ�ϮϬ ϱ ϭϬ ϭϬ
WŚŽĞŶŝǆ ϯϬ�ǆ�ϯϬ ϱ ϱ ϱ
�ŵƉŝƌĞ ϮϬ�ǆ�ϮϬ ϱ ϭϬ ϭϬ
'ƌŝĨĨŝŶ ϯϬ�ǆ�ϯϬ ϱ ϱ ϭϬ
<ůŽŶĚǇŬĞ ϮϬ�ǆ�ϮϬ ϱ ϱ ϱ
�ŽƌŽŶĂƚŝŽŶ ϮϬ�ǆ�ϮϬ ϭϬ ϭϬ ϭϬ
�ĞŶŵĞĂĚ ϮϬ�ǆ�ϮϬ ϭϬ ϭϬ ϭϬ
<ŝůůĂƌŶĞǇ ϮϬ�ǆ�ϮϬ ϭϬ ϭϬ ϭϬ
�Ăǌ ϮϬ�ǆ�ϮϬ ϭϬ ϭϬ ϭϬ
^ƚĞƌůŝŶŐ ϰϬ�ǆ�ϰϬ ϮϬ ϮϬ ϮϬ

��� 1R�VHOHFWLYH�PLQLQJ�XQLWV�ZHUH�DVVXPHG�LQ�WKLV�HVWLPDWH�
��� $�FRUUHODWLRQ�ZDV�QRWHG�EHWZHHQ�$X�DQG�$J�JUDGHV��KRZHYHU�LW¶V�QRW�XVHG�LQ�WKH�UHVRXUFH�HVWLPDWH�
��� %ORFNV�ZHUH�JHQHUDWHG�LQ�EHWZHHQ�WKH�KDQJLQJ�ZDOO�DQG�IRRWZDOO�ZLUHIUDPH�VXUIDFHV�WKDW�GHILQHG�HDFK�GRPDLQ��%ORFNV�ZLWKLQ�

WKHVH�GRPDLQV�ZHUH�HVWLPDWHG�XVLQJ�VDPSOH�SRLQWV�ORFDWHG�ZLWKLQ�WKH�VDPH�GRPDLQ��2Q�RFFDVLRQ��D�EORFN�ZDV�DOORZHG�WR�
HVWLPDWH�XVLQJ�VDPSOHV�IRU�D�OLPLWHG�GLVWDQFH�DFURVV�D�GRPDLQ�ERXQGDU\��7KLV�ZDV�PRVW�FRPPRQ�ZKHQ�VXE�GRPDLQLQJ�ZLWKLQ�
D�SDUWLFXODU�VWUXFWXUH�

��� 7RS�FXWV�ZHUH�DSSOLHG�WR�WKH�GDWD�WR�FRQWURO�WKH�LQIOXHQFH�RI�KLJK�JUDGH�$X�DQG�$J�YDOXHV��LQWHUSUHWHG�DV�QRW�UHSUHVHQWDWLYH�
RI�PLQHUDOLVDWLRQ��$�FRPELQDWLRQ�RI�KLVWRJUDPV�� ORJ�SUREDELOLW\�SORWV����VWHS�FKDQJH� LQ�JUDGHV�DQG� WKH�&R9�ZDV�XVHG� WR�
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3DJH����

&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

&ULWHULD &RPPHQWDU\

GHWHUPLQH�WRS FXW�YDOXHV��7KH�HIIHFW�RI�WKH�DSSOLHG�WRS FXWV�ZDV�UHYLHZHG�LQ�UHVSHFW�RI�WKH�PHDQ�DQG�&R9�RI�WKH�GDWD�
7KH�PRGHO�ZDV�YDOLGDWHG�E\�FRPSDULQJ�VWDWLVWLFV�RI� WKH�HVWLPDWHG�EORFN�JUDGH�DJDLQVW� WKH�GHFOXVWHUHG�FRPSRVLWH�VDPSOH�
GDWD��YLVXDO�LQVSHFWLRQ�LQ�'DWDPLQH DQG�9XOFDQ RI�EORFN�JUDGHV�WR�GULOO KROH�JUDGHV�LQ�SODQ�VHFWLRQDO�YLHZV��DQG�XVLQJ�VZDWK�
SORWV��7KH�PRGHO�ZDV�DOVR�UHFRQFLOHG�DJDLQVW�SURGXFWLRQ�GDWD��

0RLVWXUH �� 7RQQDJHV�DUH�HVWLPDWHG�RQ�D�GU\�EDVLV�

&XW�RII�SDUDPHWHUV �� %DVHG�RQ�PLQLQJ�DQG�OLIH�RI�PLQH��/20��DVVXPSWLRQV� WKH�FXW�RII�JUDGH�IRU�UHSRUWLQJ�SXUSRVHV�LV���� J�W�$X�
�� 1R�FXW�RII�JUDGH ZDV�DSSOLHG�WR�WKH VWRFNSLOH�PDWHULDO��LQFOXGLQJ�WKH ,2�GXPS�PDWHULDO��7KLV�LV�D�ORZ�JUDGH�VXUIDFH�GXPS�LQ�

FORVH�SUR[LPLW\�WR�WKH�&UDFRZ�PLOO��

0LQLQJ�IDFWRUV�RU�
DVVXPSWLRQV

�� 0LQLQJ�RI�WKH�&UDFRZ�PLQHUDOLVHG�ORGHV FRPPHQFHG�LQ������XVLQJ�ORQJ�KROH�RSHQ�VWRSLQJ�E\�PHFKDQLFDO�PLQLQJ�PHWKRGV���
$OO�GHSRVLWV�HVWLPDWHG�LQ�WKLV�UHSRUW�DUH�DPHQDEOH�WR�WKLV�PLQLQJ�PHWKRG�

0HWDOOXUJLFDO�IDFWRUV�RU�
DVVXPSWLRQV

�� 0HWDOOXUJLFDO� VWXGLHV�DQG� WKH�RQJRLQJ�PLOOLQJ�RI�&UDFRZ�RUH�VXJJHVW� WKDW�DQ�DYHUDJH� UHFRYHU\�EHWZHHQ���������FDQ�EH�
DFKLHYHG�

(QYLURQPHQWDO�IDFWRUV�RU�
DVVXPSWLRQV

�� 7KH�PDMRULW\�RI�ZDVWH�URFN�LV�FRQVXPHG�XQGHUJURXQG�DV�ORRVH�URFN�EDFNILOO�RI�PLQHG�VWRSHV�
�� :DVWH�URFN�IURP�GHYHORSPHQW�IRU�XVH�LQ�EXLOGLQJ�DQG�H[WHQVLRQV�RI�WDLOLQJV�GDPV�ZDV�VDPSOHG�LQ�GULOO�FRUH DQG�RQFH�EURXJKW�

WR�VXUIDFH��ZLWK�WKH�DFLG�SRWHQWLDO�GHWHUPLQHG��'XH�WR�WKH�ORZ�VXOSKLGH�FRQWHQW�DQG�FDUERQDWH�DOWHUDWLRQ�RI�WKH�EDUUHQ�DQGHVLWH�
XVHG�IRU�FRQVWUXFWLRQ��WKH�SRWHQWLDO�IRU�DFLG�PLQH�GUDLQDJH�LV�PLQLPDO�

%XON�GHQVLW\ �� $�FRPELQDWLRQ�RI�DVVXPHG�DQG�GHWHUPLQHG�EXON�GHQVLW\�ZDV�XVHG�DFURVV�WKH�YDULRXV�UHVRXUFH�PRGHOV�DW�&UDFRZ��&ROOHFWLRQ�
RI�EXON�GHQVLW\ GDWD�IURP�GULOO�FRUH�ZDV�URXWLQH�VLQFH�������0RVW�ORGHV�KDG�DQ�DGHTXDWH�QXPEHU�RI�EXON�GHQVLW\ VDPSOHV��EXW�
VRPH� UHTXLUHG� HVWLPDWLRQ�� *LYHQ� WKH� OLWKRORJLFDO� VLPLODULWLHV� EHWZHHQ� WKH� GLVFUHWH� PLQHUDOLVHG� ORGHV� DW� &UDFRZ� DQG�
UHFRQFLOLDWLRQ�ZLWK�PLQH�SURGXFWLRQ��WKLV�LV�GHHPHG�DFFHSWDEOH�

�� %XON�GHQVLW\�PHDVXUHPHQWV�WDNHQ�IURP������ZHUH�FDOFXODWHG�XVLQJ�D�QRQ�ZD[�FRDWHG�ZDWHU�LPPHUVLRQ�PHWKRG��7HVWLQJ�WR�
GHWHUPLQH�WKH�VXLWDELOLW\�RI EXON�GHQVLW\ PHWKRG�FRPSDULQJ�ZD[�FRDWHG��QRQ�ZD[�FRDWHG�DQG�SLFQRPHWHU�ZDV�FRPSOHWHG��ZLWK�
QRQ�ZD[�FRDWHG�GHHPHG�DSSURSULDWH�

�� $OO�GHSRVLWV�DUH�ZLWKLQ� ³IUHVK´� URFN��DQG�D�VLQJOH�EXON�GHQVLW\� LV�DSSOLHG�ZLWKLQ�HDFK�GRPDLQ�EDVHG�RQ�VDPSOHV�FROOHFWHG��
'LIIHUHQFHV�LQ�GHQVLW\�EHWZHHQ�ORGH��KDOR�DQG�FRXQWU\�URFN�ZHUH�QRWHG�DQG�GHVLJQDWHG�DV�DSSURSULDWH�

�� /LWWOH�YDULDWLRQ�LQ�GHQVLW\�YDOXHV�ZLWKLQ�D�GRPDLQHG�ORGH�ZDV QRWHG��ZLWK�D�VLQJOH�GHQVLW\�YDOXH�DSSOLHG�WR�HDFK�GRPDLQ�XQLTXH�
WR�HDFK�GHSRVLW�

&ODVVLILFDWLRQ �� 9DULRXV� GULOO� VSDFH� SDWWHUQV�ZHUH� XVHG� IRU� WKH� VDPH� UHVRXUFH� FODVVLILFDWLRQV� DFURVV� VHSDUDWH� ORGHV� GXH� WR� FRPSDUDWLYH�
GLIIHUHQFHV�RI�WKH�UHVRXUFH�PRGHOV��5HVRXUFH�FDWHJRULVDWLRQ�ZDV�EDVHG�RQ�WKH�FRQILGHQFH�RI�WKH�PRGHO��GHSHQGHQW�EXW�QRW�
OLPLWHG�WR�FRPSOH[LWLHV�UHODWLQJ�WR�YHLQ�JHRPHWU\��DVVD\�YDULDELOLW\�DQG�IDXOWLQJ�

�� 7KH�DVVLJQLQJ�RI�UHVRXUFH�FODVVLILFDWLRQ�ZDV�EDVHG�SULPDULO\�RQ�D�FRPELQDWLRQ�RI�GULOOLQJ�GHQVLW\�
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&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

&ULWHULD &RPPHQWDU\

�� $OO�UHOHYDQW�PDWHULDO�IDFWRUV�IRU�FODVVLILFDWLRQ�RI�&UDFRZ¶V�HSLWKHUPDO�PLQHUDOLVDWLRQ�ZDV�FRQVLGHUHG�DQG�GHHPHG�DSSURSULDWH�
IRU�WKH�VW\OH�RI�PLQHUDOLVDWLRQ�

�� 7KH�&RPSHWHQW�3HUVRQ�FRQVLGHUV�WKH�DSSOLHG�UHVRXUFH�FODVVLILFDWLRQV�WR�EH�DSSURSULDWH�

$XGLWV�RU�UHYLHZV �� $Q�H[WHUQDO�DXGLW�RI�WKH�&UDFRZ��0LQHUDO�5HVRXUFH�HVWLPDWHV�DQG�SURFHVVHV�ZHUH�XQGHUWDNHQ�E\�DQ�LQGHSHQGHQW�H[WHUQDO�
FRQVXOWDQW�LQ�)HEUXDU\�������1R�PDWHULDO�FKDQJHV�LQ�PHWKRGRORJ\�RI�GDWD�FROOHFWLRQ��JHRORJLFDO�LQWHUSUHWDWLRQ�DQG�HVWLPDWLRQ�
ZHUH� XQGHUWDNHQ� SRVW� WKLV� SHULRG�� WKHUHIRUH� D� UHYLHZ� RI� WKH� PRGHOV� E\� LQGHSHQGHQW� H[WHUQDO� FRQVXOWDQWV� ZDV� GHHPHG�
XQQHFHVVDU\�

�� 0LQRU�FKDQJHV� WR�GRPDLQLQJ�FULWHULD�DQG�XWLOLVDWLRQ�RI� WKH�VLWH�DVVD\� ODERUDWRU\ KDYH�EHHQ� LPSOHPHQWHG�RYHU� WKH�SDVW����
PRQWKV���7KHVH�KDYH�EHHQ�UHYLHZHG�E\�WKH�&RPSHWHQW�3HUVRQ�DQG�DUH�DGHTXDWH�WR�FRPSO\�ZLWK�UHSRUWLQJ�VWDQGDUGV�

�� $OO�PRGHOV�ZHUH�DXGLWHG�DQG�UHYLHZHG�E\�$HULV�5HVRXUFHV�*HRORJLVWV�

'LVFXVVLRQ�RI�UHODWLYH�
DFFXUDF\��FRQILGHQFH

�� 7KH� UHODWLYH� DFFXUDF\� RI� WKH� PLQHUDO� UHVRXUFH� HVWLPDWH� UHIOHFWV� WKH� FODVVLILFDWLRQ� DSSOLHG� WR� WKH� PLQHUDO UHVRXUFH���
5HFRQFLOLDWLRQ�RI�WKH�PLQHUDO�UHVRXUFH�HVWLPDWH�DJDLQVW�SURGXFWLRQ�VXSSRUWV�WKH�FODVVLILFDWLRQ�

�� 7KH�UHODWLYH�DFFXUDF\�UHODWHV�WR�WKH�JOREDO�PLQHUDO�UHVRXUFH�HVWLPDWH�
�� 2YHU� WKH� ODVW� ���PRQWK� SHULRG�PLQH� WR�PLOO� UHFRQFLOHG� WRQQHV�DUH�ZLWKLQ� �����DQG�$X� JUDGH�ZLWKLQ� �����7KH�$X�JUDGH�

GLVFUHSDQF\�LV�DWWULEXWHG�WR�WKH�LQFOXVLRQ�RI�,2�VWRFNSLOH�PDWHULDO�ZKLFK�XVHV�D�JOREDO�DYHUDJH�HVWLPDWH�DQG�WKH�LQFOXVLRQ�RI
IDFH�VDPSOH�GDWD�WKDW�KDYH�EHHQ�DVVD\HG�YLD�DTXD�UHJLD�DQDO\VLV���$TXD�UHJLD�LV�D�SDUWLDO�DFLG�GLJHVW�DQG�GRHV�XQGHU�UHSRUW�
WKH�WRWDO�$X�JUDGH�E\�DSSUR[LPDWHO\����
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&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

�� 25(�5(6(59(�(67,0$7(

��� 5(68/76

7KH�&UDFRZ�*ROG�PLQH�GHSRVLWV�2UH�5HVHUYH�(VWLPDWH�DV�DW�-XQH���WK �����LV�UHSRUWHG�LQ�7DEOH����,W�LV�
UHSRUWHG�DFFRUGLQJ�WR�-25&����� VWDQGDUG��

7DEOH���2UH�5HVHUYH�(VWLPDWH�IRU &UDFRZ�JROG�GHSRVLWV DW�-XQH���WK �������

&DWHJRU\ .�7RQQH *ROG�J�W *ROG�N2]

3URYHG ��� ��� ��

3UREDEOH ��� ��� ��

7RWDO ��� ��� ��

��� 2UH�5HVHUYHV�DUH�UHSRUWHG�DV�,1&/86,9(�RI�WKH�VXSSRUWLQJ�0LQHUDO�5HVRXUFH�HVWLPDWH��
�� 'LVFUHSDQFLHV�LQ�VXPPDWLRQ�ZLOO�RFFXU�GXH�WR�URXQGLQJ�

��� &+$1*(6�)520�35(9,286�(67,0$7(

7KH�2UH�5HVHUYH�HVWLPDWH�SUHVHQWHG�LQ�WKLV�UHSRUW�LV�DQ�XSGDWH�WKDW�DFFRXQWV�IRU�FKDQJHV�WR�WKH�0LQHUDO�
5HVRXUFH�HVWLPDWH��LQFOXGLQJ�GHSOHWLRQ�GXH�WR�PLQLQJ�LQ�WKH�\HDU�VLQFH�WKH�ODVW�UHSRUW��

7KH�0LQHUDO�5HVRXUFH�HVWLPDWH�KDV�FKDQJHG�IROORZLQJ�UHFHLSW�RI�GULOO�KROH�LQIRUPDWLRQ�DQG�DVVD\ GDWD DQG�
D�FKDQJH� LQ� WKH�FXW�RII�JUDGH SROLF\��7KH�VLJQLILFDQW�FKDQJH� LQ�0LQHUDO�5HVRXUFH HVWLPDWH KDV�EHHQ�DQ�
LPSRUWDQW�LQIOXHQFH�RQ�WKH������2UH�5HVHUYH�HVWLPDWH��0RUH�DUHDV�VXUURXQGLQJ�WKH�GHSRVLWV�KDYH�EHHQ�
PDGH�DYDLODEOH�IRU�HYDOXDWLRQ�E\�HQJLQHHUV�IRU�SRVVLEOH�LQFOXVLRQ�LQ�WKH�2UH�5HVHUYH�HVWLPDWH�

(YDOXDWLRQ�RI�WKH�0HDVXUHG�DQG�,QGLFDWHG�0LQHUDO�5HVRXUFH IRU�FRQYHUVLRQ�WR�2UH�5HVHUYH�LV�DQ�RQJRLQJ�
SURFHVV��1RW�DOO�RI�WKH�DYDLODEOH�0LQHUDO�5HVRXUFH�ZDV�HYDOXDWHG�LQ�WKH�UHSRUWLQJ�SHULRG��0LQHUDO�5HVRXUFH�
HVWLPDWHV�DUH�FRQVWDQWO\�FKDQJLQJ�ZLWK�RQJRLQJ�H[SORUDWLRQ�GULOOLQJ��$Q 2UH�5HVHUYH�HYDOXDWLRQ�IRU�D�GHSRVLW�
RU�DUHD�RI�WKH�PLQH�ZLOO�IROORZ�DIWHU�UHYLVLRQ�RI�WKH�0LQHUDO�5HVRXUFH�HVWLPDWH��1RW�DOO�DUHDV�ZHUH�UHYLHZHG�
E\�WKH�HQG�RI�WKH�UHSRUWLQJ�SHULRG�

0RGLI\LQJ�IDFWRUV�DSSOLHG�IRU�GLOXWLRQ�DQG�RUH�ORVV�DUH�VHOHFWHG�IROORZLQJ�D�UHYLHZ�RI�SURGXFWLRQ�UHFRQFLOLDWLRQ�
GDWD� 7KH� UHFRQFLOLDWLRQ� LQGLFDWHV� WKDW� WKH� 2UH� 5HVHUYH� HVWLPDWH� LV� ZLWKLQ� ��� RI� WKH� UHFRQFLOHG� PLQH�
SURGXFWLRQ�EDVHG�RQ�SURFHVVLQJ�SODQW�GDWD� 5HFRQFLOHG�RUH�SURGXFWLRQ�IURP�WKH�&UDFRZ�PLQH�GHSRVLWV�LQ�
WKH�\HDU�WR�-XQH�������ZDV�����NWRQQH�DW�����J�W�JROG����N�RXQFHV�RI�JROG�

7KH�SUHYLRXV�2UH�5HVHUYH�HVWLPDWH�ZDV UHSRUWHG DW�-XQH���WK ������

7DEOH���&KDQJH�LQ�2UH�5HVHUYH�HVWLPDWH�IURP�SULRU�UHSRUW�

(VWLPDWH &DWHJRU\�
7RQQH

�N�WRQQH�
*ROG�J�W *ROG�N2]

-XQH������

3URYHG ��� ��� ��

3UREDEOH ��� ��� ��

7RWDO ��� ��� ��

-XQH�����
3URYHG ��� ��� ��
3UREDEOH ��� ��� ��
7RWDO ��� ��� ��
3URYHG ���� ���� ���

'LIIHUHQFH 3UREDEOH ��� ���� ��
7RWDO ��� ���� �

��� 5RXQGLQJ�RI�WKH�VXE�FDWHJRULHV�RI�3URYHG�DQG�3UREDEOH�FDQ�FDXVH�GLVFUHSDQFLHV�LQ�WKH�VXPPDWLRQ��

'HSOHWLRQ�RI�2UH�5HVHUYH�GXH�WR�PLQLQJ�LQ�WKH�SDVW�\HDU�LV�VLJQLILFDQWO\�ORZHU�WKDQ�RUH�PLQHG��7KLV�GHSOHWLRQ�
LV�W\SLFDO�RI�&UDFRZ�JROG�PLQH��$FWXDO�PLQLQJ�ZLOO�H[WUDFW�VRPH�PDWHULDO�GXULQJ�WKH�SHULRG�QRW�LQFOXGHG�LQ�
WKH�2UH�5HVHUYH�DW�WKH�SUHYLRXV�UHSRUWLQJ�SHULRG��7KLV�PDWHULDO�ZLOO�EH�PLQHG�GXULQJ�WKH�\HDU EDVHG�RQ�ILQDO�
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3DJH����

&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

JHRORJ\�LQIRUPDWLRQ�IURP�GHYHORSPHQW�PDSSLQJ�DQG�VDPSOLQJ�DQG�GHWDLOHG�JUDGH�FRQWURO�GULOOLQJ�WKDW�PD\�
QRW�KDYH�EHHQ�DYDLODEOH�DW�WKH�WLPH�RI�2UH�5HVHUYH�HVWLPDWLRQ�

)LJXUH��� &KDQJH�LQ�&UDFRZ�JROG�PLQH�GHSRVLWV�2UH�5HVHUYH�WRQQDJH�-XQH������WR�-XQH������

)LJXUH��� &KDQJH�LQ&UDFRZ�JROGPLQH�GHSRVLWV�2UH�5HVHUYH�FRQWDLQHG�JROG�PHWDO�-XQH������WR�
-XQH�����F
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3DJH����

&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

��� 67$7(0(17�2)�&203/,$1&(�:,7+�-25&�&2'(�5(3257,1*

7KLV�2UH�5HVHUYH�VWDWHPHQW�KDV�EHHQ�FRPSLOHG� LQ�DFFRUGDQFH�ZLWK� WKH�JXLGHOLQHV�GHILQHG� LQ� WKH������
(GLWLRQ� RI� WKH� $XVWUDODVLDQ� &RGH� IRU� 5HSRUWLQJ� RI� ([SORUDWLRQ� 5HVXOWV�� 0LQHUDO� 5HVRXUFHV� DQG� 2UH�
5HVHUYHV�

����� &RPSHWHQW�3HUVRQ�6WDWHPHQW

0U�,DQ�6KHSSDUG�FRQILUPV�WKDW�KH�LV�WKH�&RPSHWHQW�3HUVRQ�IRU�DOO�WKH�2UH�5HVHUYH�HVWLPDWHV�VXPPDULVHG�
LQ� WKLV�5HSRUW� DQG�0U�6KHSSDUG�KDV� UHDG�DQG�XQGHUVWRRG� WKH� UHTXLUHPHQWV�RI� WKH������(GLWLRQ�RI� WKH�
$XVWUDODVLDQ�&RGH� IRU�5HSRUWLQJ� RI� ([SORUDWLRQ�5HVXOWV��0LQHUDO�5HVRXUFHV� DQG�2UH�5HVHUYHV� �-25&�
&RGH�������(GLWLRQ���0U�6KHSSDUG�LV�D�&RPSHWHQW�3HUVRQ�DV�GHILQHG�E\�WKH�-25&�&RGH�������(GLWLRQ��
KDYLQJ�UHOHYDQW�H[SHULHQFH�WR�WKH�VW\OH�RI�PLQHUDOLVDWLRQ�DQG�W\SH�RI�GHSRVLW�GHVFULEHG�LQ�WKH�5HSRUW�DQG�WR�
WKH�DFWLYLW\�IRU�ZKLFK�KH�LV�DFFHSWLQJ�UHVSRQVLELOLW\��0U�6KHSSDUG�LV�D�0HPEHU�RI�7KH�$XVWUDODVLDQ�,QVWLWXWH�
RI� 0LQLQJ� DQG� 0HWDOOXUJ\�� 1R�� �������� 0U� 6KHSSDUG� KDV� UHYLHZHG� WKH� 5HSRUW� WR� ZKLFK� WKLV� &RQVHQW�
6WDWHPHQW�DSSOLHV�DQG�FRQVHQWV�WR�WKH�LQFOXVLRQ�LQ�WKH�5HSRUW�RI�WKH�PDWWHUV�EDVHG�RQ�KLV�LQIRUPDWLRQ�LQ�
WKH�IRUP�DQG�FRQWH[W�LQ�ZKLFK�LW�DSSHDUV��0U�6KHSSDUG�LV�D�IXOO�WLPH�HPSOR\HH�RI�$HULV�5HVRXUFHV�/LPLWHG�

0U�6KHSSDUG�KDV�GLVFORVHG�WR�WKH�UHSRUWLQJ�FRPSDQ\�WKH�IXOO�QDWXUH�RI�WKH�UHODWLRQVKLS�EHWZHHQ�KLPVHOI�DQG�
WKH�FRPSDQ\��LQFOXGLQJ�DQ\�LVVXH�WKDW�FRXOG�EH�SHUFHLYHG�E\�LQYHVWRUV�DV�D�FRQIOLFW�RI�LQWHUHVW��6SHFLILFDOO\��
0U� 6KHSSDUG� KROGV� ����������� VKDUHV� LQ� $HULV� 5HVRXUFHV� /LPLWHG� DQG� LV� DOVR� HQWLWOHG� WR� ����������
3HUIRUPDQFH�5LJKWV�LVVXHG�XQGHU�WKH�&RPSDQ\¶V�HTXLW\�LQFHQWLYH�SODQ��GHWDLOV�RI�ZKLFK�ZHUH�FRQWDLQHG�LQ�
WKH�1RWLFH�RI�$QQXDO�*HQHUDO�0HHWLQJ�GDWHG����2FWREHU���������7KH�YHVWLQJ�RI�WKHVH�3HUIRUPDQFH�5LJKWV�
LV�VXEMHFW�WR�FHUWDLQ�SHUIRUPDQFH�DQG�HPSOR\PHQW�FULWHULD�EHLQJ�PHW�

,�YHULI\�WKDW�WKH�2UH�5HVHUYH�VHFWLRQ�RI�WKLV�UHSRUW�LV�EDVHG�RQ�DQG�IDLUO\�DQG�DFFXUDWHO\�UHIOHFWV�LQ�WKH�IRUP�
DQG�FRQWH[W�LQ�ZKLFK�LW�DSSHDUV�WKH�LQIRUPDWLRQ�LQ�P\�VXSSRUWLQJ�GRFXPHQWDWLRQ�UHODWLQJ�WR�2UH�5HVHUYH
HVWLPDWH��

����� &RPSHWHQW�3HUVRQ�&RQVHQW

:LWK�UHVSHFW�WR�WKH�VHFWLRQV�RI� WKLV�UHSRUW� IRU�ZKLFK�,�DP�UHVSRQVLEOH�±�&UDFRZ�JROG�PLQH�GHSRVLWV�2UH�
5HVHUYH�HVWLPDWH���,�FRQVHQW�WR�WKH�UHOHDVH�RI�WKH�0LQHUDO�5HVRXUFHV�DQG�2UH�5HVHUYHV�6WDWHPHQW�DW�-XQH�
��WK �����IRU�&UDFRZ�JROG�GHSRVLWV��

6LJQDWXUH�RI &RPSHWHQW�3HUVRQ
,DQ�6KHSSDUG��0HPEHU�1R��������$XV,00

'DWH

6LJQDWXUH�RI�:LWQHVV :LWQHVV�1DPH�DQG�$GGUHVV

�UG $XJXVW ����
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3DJH����

&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

��� (;3(57�,1387

$�QXPEHU�RI�SHUVRQV�KDYH�FRQWULEXWHG�NH\� LQSXWV� WR� WKH�2UH�5HVHUYHV�GHWHUPLQDWLRQ��7KHVH�DUH� OLVWHG�
EHORZ�

,Q� FRPSLOLQJ� WKH� 2UH� 5HVHUYH� WKH� &RPSHWHQW� 3HUVRQ� KDV� UHYLHZHG� WKH� VXSSOLHG� LQIRUPDWLRQ� IRU�
UHDVRQDEOHQHVV�EXW�KDV�UHOLHG�RQ�WKLV�DGYLFH�DQG�LQIRUPDWLRQ�WR�EH�FRUUHFW�

7DEOH���([SHUW�FRQWULEXWLRQ�WR�2UH�5HVHUYH
([SHUW�3HUVRQ���2UJDQLVDWLRQ $UHD RI�([SHUWLVH
%UDG�&R[ 0LQHUDO�5HVRXUFH�HVWLPDWH��JHRORJ\�DQG�UHVRXUFH�

HVWLPDWLQJ�EORFN�PRGHO

0D[�0F,QQLV 0LQH�GHVLJQ DQG�HFRQRPLF�HYDOXDWLRQV
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&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

��� -25&�&2'(�������(',7,21�±�7$%/(���5(3257��&5$&2:�*2/'�'(326,76�25(�5(6(59(

&ULWHULD &RPPHQWDU\
0LQHUDO� 5HVRXUFH� HVWLPDWH� IRU�
FRQYHUVLRQ�WR�2UH�5HVHUYHV

�� 7KH�2UH�5HVHUYH�HVWLPDWH�LV�EDVHG�RQ�WKH�-XQH���WK ���� 0LQHUDO�5HVRXUFH�IRU�&UDFRZ�*ROG�'HSRVLWV��HVWLPDWHG�E\�D�PRGHO
IRU�HDFK�GHSRVLW��

ED]BJFB����BPHQJ�EPI��%D]�GHSRVLW�

FR����BJFBPQZ�EPI��&RURQDWLRQ�GHSRVLW�

FUQBUUB����BPHQJ�EPI��&URZQ�GHSRVLW�

GQ����BJFBPHQJ�EPI��'HQPHDG�GHSRVLW�

HPSBUUB����PHQJ�EPI��(PSLUH�GHSRVLW�

JUIBJFB����BPHQJ�EPI��*ULIILQ�GHSRVLW�

LPS����BJFBPHQJ�EPI��,PSHULDO�GHSRVLW�

NNBJFB����PHQJ�EPI��.LONHQQ\�DQG�7LSSHUDU\�GHSRVLWV�

NOOBJFB����PHQJ�EPI��.LOODUQH\�GHSRVLW�

UNBUUB����BPQZ�EPI��.ORQG\NH�DQG�5R\DO�GHSRVLWV�

SKB����BUUBPQZ�EPI��3KRHQL[�GHSRVLW�

US����BJFBPHQJ�EPI��5RVHV�3ULGH�GHSRVLW�

VWOB����BJF�EPI��VWHUOLQJ�GHSRVLW�

VRYB����BJF�EPI��VRYHUHLJQ�GHSRVLW�

0U� %UDG�&R[�LV�WKH�FRPSHWHQW�SHUVRQ�UHVSRQVLEOH�IRU�0LQHUDO�5HVRXUFH�HVWLPDWLRQ��

�� 0LQHUDO�5HVRXUFHV�DUH�TXRWHG�DV�,1&/86,9(�RI�WKH�2UH�5HVHUYH�HVWLPDWH�
6LWH�YLVLWV �� 0U� ,DQ�6KHSSDUG��FRPSHWHQW�SHUVRQ�IRU�WKH�&UDFRZ�JROG�GHSRVLWV 2UH�5HVHUYH��KDV�YLVLWHG�WKH�&UDFRZ�JROG�PLQH RQ�VHYHUDO�

RFFDVLRQV�DQG�LV�IDPLOLDU�ZLWK�WKH�PLQH�FRQGLWLRQV�
6WXG\�VWDWXV �� &UDFRZ�JROG�GHSRVLWV 2UH�5HVHUYH�HVWLPDWH�LV�EDVHG�RQ�PRUH�WKDQ��� \HDUV�RI�PLQH�SURGXFWLRQ�KLVWRU\��SURGXFWLRQ�EXGJHWV��

DQG�PLQH�GHVLJQV�WKDW�LQ�DJJUHJDWH�H[FHHG�WKH�OHYHO�RI�GHWDLO�H[SHFWHG�IURP�D�IHDVLELOLW\�VWXG\��7KH�PLQH�EXGJHW�DQG�DVVRFLDWHG�
/LIH�RI�0LQH�3ODQ�GHPRQVWUDWH�WKH�WHFKQLFDO�DQG�HFRQRPLF�YLDELOLW\�RI�PLQLQJ�WKH�2UH�5HVHUYH�
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&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

&ULWHULD &RPPHQWDU\
�� 0RGLI\LQJ�IDFWRUV�XVHG�LQ�WKH�FRQYHUVLRQ�RI�0LQHUDO�5HVRXUFH�WR�2UH�5HVHUYH�DUH�EDVHG�RQ�UHFRQFLOLDWLRQ�DQG�REVHUYDWLRQ�RI�

SDVW�PLQLQJ�DQG�RUH�SURFHVVLQJ�SHUIRUPDQFH�

&XW�RII�SDUDPHWHUV �� 7KH� FXW�RII� JUDGH�DSSOLHG� IRU�2UH�5HVHUYH�HVWLPDWLRQ� YDULHV� EHWZHHQ� WKH� GHSRVLWV� DQG�PD\� YDU\�ZLWKLQ� WKH� VDPH�GHSRVLW��
,QGLYLGXDO�PLQLQJ�DUHDV�ZLWKLQ�D�GHSRVLW�DUH�VXEMHFWHG�WR�D�KLJK�OHYHO�HFRQRPLF�DQDO\VLV�WR�GHWHUPLQH�LI�WKH\�VKRXOG�EH�LQFOXGHG�
DV�2UH�5HVHUYH��6WRSH�GHVLJQ��FDSLWDO�DQG�RSHUDWLQJ�GHYHORSPHQW�GHVLJQ�DUH�FRPSOHWHG�IRU�HDFK�PLQLQJ�DUHD��PLQLQJ�FRVWV�
HVWLPDWHG��DQG�QRPLQDO�SURILWDELOLW\�HVWLPDWHG��3URILWDEOH�PLQLQJ�DUHDV�DUH�LQFOXGHG�LQ�WKH�2UH�5HVHUYH�HVWLPDWH�

�� $�FXW�RII�JUDGH�RI����J�W�JROG�LV�WKH�PHGLDQ�FXW�RII�JUDGH�DSSOLHG��UHVXOWLQJ�WKH�HFRQRPLF�DQDO\VLV�RI�LQGXYLDO�PLQLQJ DUHDV��7KLV�
FXW�RII�JUDGH�LV�XVHG�DV�ILUVW�SDVV�FXW�RII�FULWHULD�WR�JXLGH�PLQH�SODQQLQJ��EXW�LW�LV�QRW�DQ�DEVROXWH�QRU�ILQDO�FULWHULD�

�� 'LOXWLRQ�DQG�RUH�ORVV�IDFWRUV�DUH�DSSOLHG�WR�HVWLPDWH�WKH�GLOXWHG�VWRSH�JUDGH LQ�WKH�HFRQRPLF�DQDO\VLV�RI�HDFK�PLQLQJ�DUHD��7KH�
GLOXWHG�ZKROH�RI�VWRSH�JUDGH�LV�XVHG�IRU�HVWLPDWLQJ�UHYHQXH�DQG�FRVWV��

��� 6LOYHU�JUDGHV�LQ�WKH�RUH�DUH�RI�PLQRU�LPSRUWDQFH�DV DQ HFRQRPLF�E\�SURGXFW��*ROG�DQG�VLOYHU�JUDGHV�DUH�PRGHUDWHO\ FRUUHODWHG��

�� *ROG�UHFRYHU\�YDULHV�EHWZHHQ�GHSRVLWV��7KH�YDULDWLRQ�LV�FRQVLGHUHG�ZLWKLQ�WKH�HFRQRPLF�DQDO\VLV�
0LQLQJ�IDFWRUV�RU�DVVXPSWLRQV �� -XQH������ 0LQHUDO�5HVRXUFHV�KDYH�EHHQ�FRQYHUWHG�LQWR�HVWLPDWHV�RI XQGHUJURXQG�2UH�5HVHUYH�E\�D�SURFHVV�RI�GHWDLOHG�VWRSH�

DQG�GHYHORSPHQW�GHVLJQ� 7KH�PDMRULW\��EXW�QRW�DOO�WKH 0LQHUDO�5HVRXUFH�FRQVLGHUHG�YLDEOH�IRU�FRQYHUVLRQ�WR�2UH�5HVHUYH KDV�
EHHQ�HYDOXDWHG��

�� 7KH�2UH�5HVHUYH�HVWLPDWH�UHSRUWHG�LV�WKH�FRPSLODWLRQ DQG�VXPPDWLRQ RI�GHWDLOHG�GHVLJQ HVWLPDWHV FRPSOHWHG�IRU�IURP�DOO�WKH�
GHSRVLWV��'HWDLOHG�HVWLPDWHV�IRU�LQGLYLGXDO�GHSRVLWV�DQG�PLQLQJ�DUHDV�ZLWKLQ�D�GHSRVLW�DUH�QRW�UHSRUWHG�

�� 7KH�PLQLQJ�PHWKRG�XVHG�DW�&UDFRZ�JROG PLQH�LV�XQGHUJURXQG�PLQLQJ�ZLWK EDFNILOO� $�YDULHW\�RI�VWRSLQJ�PHWKRGV�DUH�XVHG��7KH�
PRVW�FRPPRQ�PHWKRG�LV�EHQFK�VWRSLQJ�ZLWK�GU\�EDFNILOO�ZLWK�DQ�XSZDUGV�H[WUDFWLRQ�VHTXHQFH NQRZQ�DV�PRGLILHG�DYRFD��7KH
PLQLQJ�PHWKRGV�HPSOR\HG�KDYH�EHHQ�XVHG�ZLWK�VXFFHVV�IRU�WZHQW\ \HDUV�

�� *HRWHFKQLFDO�VWDELOLW\�RI� WKH�VWRSH�GHVLJQV� LV�EDVHG�RQ�VWDEOH�VSDQ�GLPHQVLRQV�HVWDEOLVKHG�RYHU�PDQ\ \HDUV�RI�RSHUDWLRQDO�
H[SHULHQFH�ZLWK�WKH�XVH�RI�GU\ ILOO� 'HWDLOHG�JHRWHFKQLFDO�VWDELOLW\�DQDO\VLV�RI�LQGLYLGXDO�VWRSHV�LV�QRW�FRQVLGHUHG�QHFHVVDU\�IRU�
2UH 5HVHUYH�UHSRUWLQJ� 'HVLJQ�SDUDPHWHUV DUH��

D� 0LQLPXP�PLQLQJ�ZLGWK� ����P��7KLV�ZLGWK�KDV�EHHQ�DFKLHYHG�XWLOLVLQJ�D�]LSSHU�SDWWHUQ��:LGWKV�HTXDO�WR�RU�JUHDWHU�
WKDQ����P�DUH�PLQHG�ZLWK�GLFH�ILYH�SDWWHUQ�DQG���PP�EODVWKROHV��

E� 6WULNH�OHQJWK� ���P��6WULNH�OHQJWKV�LQ�H[FHVV�RI���P�KDYH�UHVXOWHG�LQ�H[FHVV�KDQJLQJ�ZDOO�GLOXWLRQ��
F� 6WRSH�KHLJKW� ���P��9DULHV�EHWZHHQ������P�EDVHG�RQ�RUH�GULYH�OHQJWK�ORFDWLRQ�RI�OHYHO�DFFHVV�ZLWKLQ�RUHERG\�
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&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

&ULWHULD &RPPHQWDU\

�� 6WRSH�VKDSHV�DUH�EDVHG�RQ�GULOO�GHVLJQ�ZKHUH�DYDLODEOH��2WKHUZLVH��'HVZLN�PLQH�GHVLJQ�VRIWZDUH�URXWLQH�$XWR�6WRSH�'HVLJQHU�
�$6'��LV�XVHG�LQ�VLPSOH��VLQJOH�ORGH��QDUURZ�YHLQ�DUHDV�WR�JHQHUDWH�VWRSH�GHVLJQ�YROXPHV��,Q�PRUH�FRPSOH[�DUHDV���H�J��ZKHUH�
WKHUH�DUH�PXOWLSOH�ORGHV���VKDSHV�DUH�FRQVWUXFWHG�ZLWK�PDQXDOO\�JHQHUDWHG�GHVLJQ�FURVV�VHFWLRQ�VOLFHV�

�� +LJK�OHYHO�HFRQRPLF�HYDOXDWLRQ�LV�FRPSOHWHG�ZLWKLQ�WKH�'HVZLN�PLQH�GHVLJQ�VRIWZDUH�SDFNDJH��$�FRVW�HVWLPDWLRQ�PRGHO�KDV�
EHHQ�EXLOW�ZLWKLQ�WKH�'HVZLN�HQYLURQPHQW�WR�DOORZ�IOH[LEOH�DQG�UDSLG�HFRQRPLF�HYDOXDWLRQ�

�� 0LQDEOH�DUHDV��SDQHOV��DUH�GHILQHG�IRU�HFRQRPLF�HYDOXDWLRQ�SXUSRVHV��7KH�GLPHQVLRQV�DUH�EDVHG�RQ�W\SLFDO�OHYHOV�IRU�0RGLILHG�
$YRFD�PLQLQJ�PHWKRG�RI���P�YHUWLFDO�DQG�VWRSHV�ZLWK���P�VWULNH�OHQJWK�

�� ([LVWLQJ�DQG�SODQQHG�H[WHQVLRQV�RI�WKH�XQGHUJURXQG�LQIUDVWUXFWXUH�IRU�YHQWLODWLRQ��HJUHVV��SXPSLQJ��DQG�DFFHVV�LV�VXLWDEOH�WR�
VXSSRUW�WKH�H[WUDFWLRQ�RI�WKH�UHSRUWHG�2UH�5HVHUYHV�

�� 2UH�UHFRYHU\ DQG�GLOXWLRQ�IDFWRUV�YDU\�ZLWK�WKH�VWRSH�VL]H�

6WRSH�VL]H 2UH�5HFRYHU\ 'LOXWLRQ

/HVV�WKDQ�����WRQQH ��� ���

%HWZHHQ������± ����WRQQH ��� ���

*UHDWHU�WKDQ�����WRQQH ��� ��

'HYHORSPHQW�GULYH�LQ�RUH ����� ���

��� ,QIHUUHG�0LQHUDO�5HVRXUFHV�PD\ EH�LQFOXGHG�LQ�WKH�/LIH�RI�0LQH�3ODQ�IRU�&UDFRZ�JROG�PLQH��7KH�LQFOXVLRQ�RI�,QIHUUHG�0LQHUDO�
5HVRXUFH�PDWHULDO�GRHV�QRW�DIIHFW� WKH�HFRQRPLF�YLDELOLW\�RI� WKH�2UH�5HVHUYH��$OO� ,QIHUUHG�0LQHUDO�5HVRXUFH� LV�VFKHGXOH� IRU�
SURGXFWLRQ�DIWHU�WKH�2UH�5HVHUYH�LV�H[KDXVWHG�DQG�GRHV�QRW�LPSDFW�WKH�GHFLVLRQ�WR�PLQH�WKH�2UH�5HVHUYH�PDWHULDO�

0HWDOOXUJLFDO�IDFWRUV�RU�
DVVXPSWLRQV

�� 7KH &UDFRZ�JROG�PLQH�RUH�LV�WUHDWHG�DW�WKH�H[LVWLQJ�&UDFRZ RUH�SURFHVVLQJ�SODQW�ORFDWHG�FORVH WR�WKH�PLQH�SRUWDO��*ROG�DQG�
VLOYHU�PHWDO�DUH�UHFRYHUHG�WR�D�GRUH�E\�F\DQLGH�OHDFK PHWKRGV�

�� 7KH�F\DQLGH WUHDWPHQW�PHWKRG�LV�SURYHG�RQ�&UDFRZ�JROG RUH�
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&ULWHULD &RPPHQWDU\
*ROG�UHFRYHULHV�YDU\�EHWZHHQ�GHSRVLWV��0HWDOOXUJ\�UHFRQFLOLDWLRQ�RI�DFWXDO�SODQW�SHUIRUPDQFH�DQG�ODERUDWRU\�WHVWLQJ�RI�
VDPSOHV�IURP�LQGLYLGXDO�GHSRVLWV�KDV�EHHQ�XVHG�WR�HVWLPDWH�WKH�JROG�UHFRYHU\�E\�GHSRVLW�
%$= �����
&RURQDWLRQ ���
*ULIILQ �����
,PSHULDO�� �����
.LODUQH\ �����
6WHUOLQJ �����

(QYLURQPHQWDO �� 7KH�&UDFRZ�JROG�PLQH KDV�DOO�HQYLURQPHQWDO�SHUPLWV�QHFHVVDU\�WR�RSHUDWH�

�� 7DLOLQJ�IURP�2UH�5HVHUYH WUHDWPHQW�ZLOO�EH�GLVSRVHG�WR�WKH�QHZ�7DLOLQJ�6WRUDJH�)DFLOLW\�1R�����WR�EH�FRPPLVVLRQ�LQ�$XJXVW������

�� &ORVXUH�RI�WKH�&UDFRZ�JROG�PLQH�VLWH�ZLOO�EH�UHTXLUHG�DW WKH HQG�RI�PLQH�OLIH� 'UDIW�PLQH�FORVXUH�SODQV�KDYH�EHHQ�SUHSDUHG�DQG�
WKHVH� LQGLFDWH� WKDW� WKHUH� LV� VXIILFLHQW� VWRFNSLOHG�ZDVWH� DQG� WRSVRLO�� RU� VXLWDEOH�PDWHULDOV� FDQ� EH� KDUYHVWHG� IURP� WKH� VLWH� WR�
VXFFHVVIXO�FRPSOHWH�WKH�UHTXLUHG�UHKDELOLWDWLRQ�

,QIUDVWUXFWXUH �� 7KH�&UDFRZ�JROG�PLQH�DQG�RUH�SURFHVVLQJ�VLWH�KDV�DOO�QHFHVVDU\�LQIUDVWUXFWXUH�LQVWDOOHG�DQG�RSHUDWLQJ��,QIUDVWUXFWXUH�LQFOXGHV�
FKDQJH�IDFLOLWLHV��RIILFHV��ZRUNVKRSV��HOHFWULFDO�SRZHU��ZDWHU��DQG�URDG�DFFHVV��6XIILFLHQW�VNLOOHG�ODERXU�LV�DYDLODEOH�LQ�UHJLRQ�WR�
VXSSRUW�WKH�PLQH��$�FDPS�SURYLGHV DFFRPPRGDWLRQ��

/DQG�IURP�ZKLFK�WKH�&UDFRZ�JROG�PLQH LV�DFFHVVHG�LV�D�IUHHKROG�OHDVH�RZQHG�E\�/LRQ�0LQLQJ 3W\�/WG�
&RVWV �� &RVWV�XVHG�IRU�HFRQRPLF�HYDOXDWLRQ�DUH�EDVHG�RQ�DFWXDO�H[SHULHQFH�EHWZHHQ�-XO\������DQG�-XQH������

2SHUDWLQJ�FRVW�SHU�WRQQH�RUH�EDVLV�
*HRORJ\ ���W
0LQLQJ ����W
0DLQWHQDQFH ����W
3URFHVVLQJ�RSHUDWLRQV ����W
3URFHVVLQJ�PDLQWHQDQFH ����W
$GPLQLVWUDWLRQ ����W
6XVWDLQLQJ�FDSLWDO ����W
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&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

&ULWHULD &RPPHQWDU\
�� &DSLWDO�FRVWV�IRU�WKH�&UDFRZ�JROG PLQH�LQFOXGH�RQO\�VXVWDLQLQJ�FDSLWDO�IRU�PLQH�GHYHORSPHQW��YHQWLODWLRQ�H[WHQVLRQ�DQG�PLQLQJ�

HTXLSPHQW�UHSODFHPHQW��7KHVH�FRVWV�DUH�EDVHG�RQ�UHFHQW�H[SHULHQFH��$FFXUDF\�RI�WKH�HVWLPDWH�LV�DW�IHDVLELOLW\�VWXG\�RU�EHWWHU�
SUHFLVLRQ����������7KH�VXVWDLQLQJ�FDSLWDO�H[SHQGLWXUH�VFKHGXOHV�DUH�LQFOXGHG�LQ�WKH�WZR�\HDU�RSHUDWLRQV�EXGJHW��

�� 0HWDO�SULFH�DVVXPSWLRQV� IRU�JROG�DQG�VLOYHU�DUH�$HULV 5HVRXUFHV�FRUSRUDWH� ORQJ�WHUP DVVXPSWLRQV�GHULYHG�IURP�D�YDULHW\�RI�
PDUNHW�VRXUFHV�±�VHH�QH[W�VHFWLRQ�

�� ([FKDQJH�UDWHV�XVHG�LQ�WKH�VWXGLHV�WKDW�VXSSRUW�WKH�2UH�5HVHUYH�HVWLPDWH�DUH�$HULV 5HVRXUFHV�FRUSRUDWH�ORQJ�WHUP DVVXPSWLRQV�
GHULYHG�IURP�D�YDULHW\�RI�PDUNHW�VRXUFHV�±�VHH�QH[W�VHFWLRQ�

�� 4XHHQVODQG JRYHUQPHQW�UR\DOW\�RI����LV�SD\DEOH�RQ�UHYHQXH�OHVV�GHGXFWLEOH�LWHPV�

�� 1DWLYH�7LWOH�UR\DOW\�SDLG�WR�WKH�:XOOL�:XOOL�LV�EDVHG�RQ�WRQQHV�SURFHVVHG�
5HYHQXH�IDFWRUV �� &UDFRZ�JROG�GHSRVLWV�2UH�5HVHUYH�EUHDNHYHQ�FXW�RII�JUDGH LV�FDOFXODWHG�XVLQJ�WKH )<���� $HULV�5HVRXUFHV�IRUZDUG�ORRNLQJ�

HFRQRPLF�DVVXPSWLRQV�UHJDUGV�PHWDO�SULFH��H[FKDQJH�UDWH��UHILQHU\ WUHDWPHQW��DQG�SURGXFW�KDQGOLQJ�FRVW� ,W�VKRXOG�EH�QRWHG�
WKDW�WKH�FXW�RII�JUDGH�DSSOLHG�LV�QRW�D�EUHDNHYHQ�JUDGH�

D� *ROG�SULFH�RI�86'������R]
E� 6LOYHU�SULFH�RI�86'����R]
F� $8'�86'�H[FKDQJH�UDWH�RI������
G� *ROG WUDQVSRUW�DQG�UHILQHU\�FKDUJH�RI�$8'���R]

8QGHU�WKLV�UDQJH�RI�HFRQRPLF�DVVXPSWLRQV�DQG�WKH�HVWLPDWHG�RSHUDWLQJ�FRVWV��WKH�EUHDNHYHQ�JUDGH�YDULHV�IURP�
���J�W JROG LI�IXOO�VLWH�FRVWV�DUH�LQFOXGHG

���J�W JROG LI�RQO\�RSHUDWLQJ FRVWV�DUH�FRQVLGHUHG��VLWH�IL[HG�DGPLQLVWUDWLRQ�FRVW�DQG�VXVWDLQLQJ�FDSLWDO�LJQRUHG�

7KH�FXW�RII�JUDGH�SROLF\�DSSOLHG�LQ�WKH�HVWLPDWH�RI�2UH�5HVHUYHV�LV�EDVHG�RQ�HFRQRPLF�HYDOXDWLRQ�RI�LQGLYLGXDO�PLQLQJ�DUHDV�
IROORZLQJ�VWRSH�DQG�GHYHORSPHQW�GHVLJQHG�DQG�FRVWV�HVWLPDWHG��7KH�SROLF\�LV�WR�NHHS�UHGXFLQJ�WKH�FXW�RII�JUDGH�LQ�WKH�2UH�
5HVHUYH�WR�SURJUHVVLYHO\�H[WHQG�XQGHUJURXQG�PLQH�OLIH�SURYLGHG�WKH�WZR�\HDU�EXGJHW�HVWLPDWHV�DW�OHDVW�D�FDVK�EUHDNHYHQ�
SRVLWLRQ� ([WHQVLRQ�RI�PLQH�OLIH�DOORZV�WLPH�IRU�H[SORUDWLRQ�VXFFHVV�DQG�UHWDLQV�RSWLRQDOLW\�LQ�WKH�EXVLQHVV�

0DUNHW�DVVHVVPHQW �� 7KHUH�DUH QR�OLPLWV�RQ�JROG�VDOHV�
(FRQRPLF �� 7KH�&UDFRZ�JROG�PLQH RSHUDWLQJ�EXGJHW�)<���� DQG�DVVRFLDWHG�FRPPHUFLDO�PRGHO�HVWLPDWHV�D�SURILWDEOH�RSHUDWLRQ RYHU�D�WZR�

\HDU�SHULRG��7KH�)<�����EXGJHW�SURGXFWLRQ�VFKHGXOH�FRQVXPHV�WKH�PDMRULW\�RI�WKH�2UH�5HVHUYH��+HQFH�WKH�2UH�5HVHUYH�LV�
FRQVLGHUHG�WR�EH�HFRQRPLF��1HW�3UHVHQW�9DOXH�HVWLPDWLRQ�LV�QRW�FRQVLGHUHG�UHOHYDQW�IRU�D�VKRUW�PLQH�OLIH�
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&UDFRZ�'HSRVLWV�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�HVWLPDWHV��DW���WK -XQH������

&ULWHULD &RPPHQWDU\
�� 7KH�&UDFRZ�JROG�PLQH�LV�ORFDWHG�RQ�H[LVWLQJ�0LQLQJ�/HDVHV��0/������0/������0/������0/������0/������0/������0/������

0/������0/������0/������0/������0/�������0/�������0/�������0/�������0/�������0/�������
�� 7KH�PLQH�LV�IXOO\�SHUPLWWHG�WR�RSHUDWH�

6RFLDO �� 7KH�&UDFRZ�JROG�PLQHV DUH EDVHG� LQ� WKH�VPDOO� WRZQVKLS�RI�&UDFRZ�4/'� 7KH�QHDUHVW� WRZQ�RI�VLJQLILFDQW�VL]H� LV�7KHRGRUH�
6WURQJ�FRPPXQLW\� VXSSRUW� IRU� WKH�FRQWLQXHG�RSHUDWLRQ�RI� WKH�&UDFRZ�JROG�PLQH�KDV�EHHQ�HYLGHQFHG� LQ� UHJXODU�FRPPXQLW\�
FRQVXOWDWLRQ�VHVVLRQV��7KHUH�DUH�QR�NQRZQ�REMHFWLRQV�IURP�WKH�FRPPXQLW\�DJDLQVW�WKH�&UDFRZ�JROG�PLQH� /LRQ�0LQLQJ�3W\�/WG
RZQV�WKH�ODQG�RQ�ZKLFK�DFFHVV�WR�&UDFRZ�JROG�PLQH�LV�ORFDWHG�

2WKHU �� 1R�PDWHULDO�QDWXUDO�ULVNV�KDYH�EHHQ�LGHQWLILHG�IRU�WKH�2UH�5HVHUYHV�
�� $OO�QHFHVVDU\�DJUHHPHQWV�DUH�LQ�SODFH�ZLWK�WKH�6WDWH�RI�4XHHQVODQG�

&ODVVLILFDWLRQ �� 7KH�3URYHG�2UH�5HVHUYH�HVWLPDWH�UHVXOWV�IURP�WKH�FRQYHUVLRQ�RI�0HDVXUHG�0LQHUDO�5HVRXUFH�

�� 7KH�3UREDEOH�2UH�5HVHUYH�HVWLPDWH�UHVXOWV�IURP�WKH�FRQYHUVLRQ�RI�,QGLFDWHG�0LQHUDO�5HVRXUFH�DQG�VRPH�0HDVXUHG�0LQHUDO�
5HVRXUFH� 6PDOO�VHOHFWHG�DUHDV�RI�0HDVXUHG�5HVRXUFH�KDYH�EHHQ�FRQYHUWHG�WR�3UREDEOH�2UH�5HVHUYH�RQ�WKH�EDVLV�RI� ULVN�
DVVRFLDWHG�ZLWK�FORVH�SUR[LPLW\�WR�ROG�PLQH�ZRUNLQJV�

�� &ODVVLILFDWLRQ�RI�2UH�5HVHUYH�ZKHUH�WKHUH�LV�PL[HG�0HDVXUHG�DQG�,QGLFDWHG�0LQHUDO�5HVRXUFH�LV�EDVHG�RQ�WKH�PDMRULW\�RI�PHWDO��
,I� WKH�PHWDO� LQ�D�PLQLQJ�DUHD�RU�SDQHO�RI�VWRSHV� LV�PRUH� WKDQ�����IURP�0HDVXUHG�5HVRXUFH� WKHQ� WKH�SDQHO� LV�FODVVLILHG�DV�
3URYHQ��HOVH�LW�LV�FODVVLILHG�DV�3UREDEOH��6WRSH�SDQHOV�ZLWK�PRUH�WKDQ�����,QIHUUHG�0LQHUDO�5HVRXUFH�DUH�H[FOXGHG�IURP�WKH�2UH�
5HVHUYH��7KH�LQFOXVLRQ�RI�VPDOO�TXDQWLWLHV�RI�,QIHUUHG�0LQHUDO�5HVRXUFH�UHVXOWV�IURP�WKLV�SROLF\��7KH�TXDQWLW\�RI�LQFOXGHG�,QIHUUHG�
0LQHUDO�5HVRXUFH�LV�QRW�PDWHULDO�

�� 7KH�FODVVLILFDWLRQ�RI�WKH�2UH�5HVHUYH�DV�D�FRPELQDWLRQ�RI�3URYHG�DQG�3UREDEOH�LV�DQ�DSSURSULDWH�UHIOHFWLRQ�RI�WKH�FRQGLWLRQV�LQ�
WKH�&UDFRZ�JROG PLQH�LQ�WKH�RSLQLRQ�RI�WKH�FRPSHWHQW�SHUVRQ��0U ,DQ�6KHSSDUG�

$XGLWV�RU�UHYLHZV �� 1R�DXGLWV�RI�WKLV�-XQH���WK������ 2UH�5HVHUYH�KDYH�EHHQ�FRPSOHWHG��3UHYLRXV�2UH�5HVHUYH�HVWLPDWHV�KDYH�EHHQ�H[WHUQDOO\�
UHYLHZHG�DV�SDUW�RI�UHTXLUHPHQWV�IRU�WKH�SURYLVLRQ�RI�ILQDQFH��ZLWK�QR�VLJQLILFDQW�GLVFUHSDQFLHV�IRXQG�
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&ULWHULD &RPPHQWDU\
'LVFXVVLRQ�RI� UHODWLYH�DFFXUDF\��
FRQILGHQFH

�� )RU�&UDFRZ�JROG PLQH�

&ULWHULD 5LVN�5DWLQJ &RPPHQW
0LQHUDO�5HVRXUFH�
HVWLPDWH�IRU�
FRQYHUVLRQ�WR�2UH�
5HVHUYHV

/RZ 5HFRQFLOLDWLRQ�RI�WKH�0LQHUDO�5HVRXUFH�DQG�2UH�5HVHUYH�VKRZV�D�
JRRG�FRUUHODWLRQ�EHWZHHQ�DFWXDO�DQG�HVWLPDWHG������GLIIHUHQFH�RQ�
WRQQH��$X�JUDGH�DQG�FRQWDLQHG�$X�PHWDO�IRU�3URYHG�2UH�5HVHUYH���

&ODVVLILFDWLRQ /RZ $OO�3UREDEOH�2UH�5HVHUYH�EDVHG�RQ�,QGLFDWHG�0LQHUDO�5HVRXUFH��
1R�FRPSOLFDWLRQV�IURP�PRGLI\LQJ�IDFWRUV�

6LWH�YLVLW /RZ 6LWH�YLVLWV�FRPSOHWHG��&UDFRZ�JROG�PLQH LV�DQ�RSHUDWLQJ�PLQH�ZLWK�
QHDU��� \HDUV�RI�SURGXFWLRQ�KLVWRU\�

6WXG\�VWDWXV /RZ 2UH�5HVHUYHV�DUH�VXSSRUWHG E\�WKH�WZR�\HDU EXGJHW�WKDW�LV KLJKHU�
SUHFLVLRQ�WKDQ�)HDVLELOLW\�6WXG\�

&XW�RII�JUDGH +LJK &XW�RII� JUDGH� LV� VHQVLWLYH� WR�PLQH� RSHUDWLQJ� FRVWV� DFKLHYHG� DQG�
GLOXWLRQ�LQ�DGGLWLRQ�WR�WKH�QRUPDO�PHWDO�SULFH�YRODWLOLW\�ULVN��7KH�FXW�
RII� JUDGH� LV� QRW� D� EUHDNHYHQ� JUDGH�� ,W� LV� VHOHFWHG� IROORZLQJ�
HFRQRPLF�VWXGLHV�WKDW�DVVXPH�IXWXUH�PHWDO�SULFHV�

0LQLQJ�IDFWRUV 0HGLXP 'LOXWLRQ�DQG�RUH�ORVV�IDFWRUV�DUH�GHULYHG�IURP�GHWDLOHG�VWRSH�UHYLHZ�
DQG�UHFRQFLOLDWLRQ�RI�DFWXDO�WR�UHVHUYH�HVWLPDWHV�

0HWDOOXUJ\�IDFWRUV /RZ &UDFRZ RUH� KDV� EHHQ� SURFHVVHG� IRU� �� \HDUV� DFKLHYLQJ� PHWDO�
UHFRYHULHV�FRQVLVWHQW�ZLWK WKRVH�DVVXPHG�LQ�WKH�SUHSDUDWLRQ�RI�WKH�
2UH�5HVHUYH�

(QYLURQPHQWDO /RZ /RFDWHG�RQ�H[LVWLQJ�0LQLQJ�/HDVH�ZLWK�DOO�DSSURYDOV�LQ�SODFH�
,QIUDVWUXFWXUH /RZ $OO�UHTXLUHG�VLJQLILFDQW�LQIUDVWUXFWXUH�LV�LQ�SODFH�
&RVWV /RZ (VWLPDWHV�DUH�EDVHG�RQ�UHFHQW�RSHUDWLQJ�FRVW�H[SHULHQFH�
5HYHQXH�)DFWRUV +LJK *ROG PHWDO� SULFH� KDV� KLJK� DQQXDO� YDULDELOLW\�� &UDFRZ� JROG�PLQH

FDVK�PDUJLQV�DIWHU�VXVWDLQLQJ�FDSLWDO�DUH�PRGHUDWH��DQG�RSHUDWLRQV�
FRXOG�EH�VXVSHQGHG�GXULQJ�SHULRGV�RI�H[WHQGHG�ORZ�PHWDO�SULFH�

0DUNHW�DVVHVVPHQW /RZ 1R�OLPLWV�RQ�WKH�VDOH�RI�JROG
(FRQRPLFV +LJK 5LVN� UHIOHFWV� WKH� LPSDFW� RI�PHWDO� SULFH� YDULDELOLW\� DQG� WKH� OLPLWHG�

TXDQWLW\�RI�2UH�5HVHUYHV�WR�VXSSRUW�VXVWDLQLQJ�FDSLWDO��'HSHQGHQW�
RQ�H[SHFWHG�H[SORUDWLRQ�VXFFHVV�LQ�WKH�GLVFRYHU\�RI�QHZ�GHSRVLWV�
DQG� H[WHQVLRQV� RI� NQRZQ� GHSRVLWV� WR� VXSSRUW� LQYHVWPHQW� DQG�
H[WHQVLRQ�RI�PLQH�OLIH�

6RFLDO /RZ 7KH� FRQWLQXHG� RSHUDWLRQ� RI� WKH� &UDFRZ� JROG� PLQH LV� VWURQJO\�
VXSSRUWHG�E\�WKH�ORFDO�FRPPXQLW\�DW�&UDFRZ�DQG�7KHRGRUH�WRZQV
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