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,QWURGXFWLRQ
'HFODUDWLRQ
7KLV�GRFXPHQW�SUHVHQWV�D�GHFODUDWLRQ�RI�WKH�VWDQGDUG�FRPSOLDQW
FRPPLWPHQW�WR�DQG�DFKLHYHPHQW�RI�FDUERQ�QHXWUDOLW\�ZLWK�UHVSHFW�WR�WKH
UXQQLQJ�RI�WKH�RIILFHV��VKRS��YHKLFOHV�DQG�ZDUHKRXVHV�E\�1RUWKHUQ�7HD
0HUFKDQWV�XQGHU�WKH�JXLGHOLQHV�RI�3$6�������7KLV�LV�DFKLHYHG�WKURXJK�WKH
SXEOLF�GLVFORVXUH�RI�D�FDUERQ�IRRWSULQW�FDOFXODWLRQ��D�FRPPLWPHQW�WR�D
FDUERQ�UHGXFWLRQ�VWUDWHJ\��DQG�WKH�LPSOHPHQWDWLRQ�RI�D�FDUERQ�RIIVHWWLQJ
SURJUDP�

1RUWKHUQ�7HD�0HUFKDQWV�KDYH�ZRUNHG�LQ�FRQMXQFWLRQ�ZLWK�&�)UHH�/WG�WR
DFKLHYH�FDUERQ�QHXWUDOLW\�DV�SDUW�RI�DQ�´RWKHU�SDUW\µ�YDOLGDWLRQ�SURFHVV�IURP
WKH�3$6������IRU�WKH�DFFRXQWLQJ�SHULRG������������WR������������

7KH�FDUERQ�QHXWUDOLW\�RI�DOO�6FRSH���DQG�6FRSH���HPLVVLRQV�DQG�DOO�6FRSH��
HPLVVLRQV�RYHU�����DV�OLVWHG�LQ�WKLV�GRFXPHQW��RI�WKH�FDUERQ�IRRWSULQW�LV
DFKLHYHG�RQ������������DV�GHFODUHG�E\�&�)UHH�/WG�

(GGLH�)LW]JHUDOG�%DUURQ�_�&(2�_�&�)UHH�/WG



*HQHUDO�,QIRUPDWLRQ
(QWLW\�PDNLQJ�3$6������GHFODUDWLRQ 1RUWKHUQ�7HD�0HUFKDQWV
3HULRG�RI�$FFRXQWLQJ -DQ���'HF�����
&DUERQ�IRRWSULQW�RYHU�DFFRXQWLQJ
SHULRG

����WRQQHV�RI�&2�H

6FRSH�RI�HPLVVLRQV�LQ�FODLP 6FRSH�����DQG�DOO�6FRSH���RYHU���
H[FOXGLQJ�UDZ�PDWHULDOV�WKDW�DUH
RQO\�SDFNDJHG�E\�1RUWKHUQ�7HD
0HUFKDQWV�DQG�QRW�VROG�XQGHU�WKHLU
QDPH�

&RQIRUPLW\�DVVHVVPHQW 2WKHU�SDUW\�YDOLGDWLRQ
0HWKRG 'HPRQVWUDWLQJ�&DUERQ�1HXWUDOLW\
0HWKRGRORJ\ 7KH�*+*�3URWRFRO��&RUSRUDWH

6WDQGDUG
6WUDWHJ\�RI�&DUERQ�5HGXFWLRQV )ROORZLQJ�WKH�FDUERQ�PDQDJHPHQW

SODQ�SUHVHQWHG�KHUHLQ
(PLVVLRQV�5HGXFWLRQV 1�$
&DUERQ�2IIVHWV�3XUFKDVHG ����WRQQHV�RI�*69(5V
,QGLYLGXDO�UHVSRQVLEOH�IRU�SURYLVLRQ�RI
GDWD�GHPRQVWUDWLQJ�FDUERQ
QHXWUDOLW\

-DPHV�3RJVRQ
'LUHFWRU�_1RUWKHUQ�7HD�0HUFKDQWV�

,QGLYLGXDO�UHVSRQVLEOH�IRU�´RWKHU
SDUW\�YDOLGDWLRQµ

$GDP�)RUVWHU
&72�_�&�)UHH�/WG

&RPSDQ\�,QIRUPDWLRQ
1RUWKHUQ�7HD�0HUFKDQWV�DUH�D�WHD��FRIIHH��DQG�FRFRD�LPSRUWHU��SDFNHU�DQG
GLVWULEXWRU��7KLV�FDUERQ�QHXWUDOLW\�VROHO\�UHODWHV�WR�WKH�UXQQLQJ�RI�WKHLU
RSHUDWLRQV�DQG�SURGXFWLRQ�RI�WKHLU�SURGXFWV��H[FOXGLQJ�DQ\�FRFRD�SRZGHU
ZKLFK�LV�QRW�VROG�XQGHU�WKH�QDPH�RI�1RUWKHUQ�7HD�0HUFKDQWV�



&DUERQ�)RRWSULQW
7KH�WRWDO�JURVV�HPLVVLRQV�DUH�PHDVXUHG�LQ�WRQQHV�RI�FDUERQ�GLR[LGH
HTXLYDOHQW��&2�H��DV�SHU�WKH�UHFRPPHQGDWLRQ�RI�LQWHUQDWLRQDO�VWDQGDUGV�

7KH�PHDVXUHPHQW�LV�EDVHG�RQ�&�)UHH�/WG·V�HPLVVLRQV�FRQYHUVLRQV�GDWD�VHW��$OO
FDOFXODWLRQV�DUH�PDGH�LQ�DOLJQPHQW�ZLWK�WKH�QHXWUDOLW\�JXLGHOLQHV�
SUHGRPLQDQWO\�XVLQJ�JRYHUQPHQW�SXEOLVKHG�DQG�LQWHUQDWLRQDOO\�UHFRJQLVHG
FRQYHUVLRQ�IDFWRUV�IURP�WKH�LQWHUQDWLRQDO�SDQHO�RQ�FOLPDWH�FKDQJH��:KHUH
RWKHU�VRXUFHV�ZHUH�UHTXLUHG�LW�KDV�EHHQ�IODJJHG�DQG�MXVWLILHG�LQ�DFFRUGDQFH
ZLWK�VWDQGDUG�SURWRFRO��$OO�WKH�PHWKRGV�DUH�UHFRJQLVHG�DQG�UHFRPPHQGHG
E\�LQWHUQDWLRQDO�VWDQGDUGV�

(PLVVLRQV�ZHUH�FDOFXODWHG�XVLQJ�1RUWKHUQ�7HD�0HUFKDQWV·�LQWHUQDO�DFFRXQWLQJ
GDWD��GDWD�IURP�SDUWQHUV��DQG�PHWHUHG�FRQVXPSWLRQ��7KH�EUHDNGRZQ�RI�WKH
FDUERQ�IRRWSULQW�FDQ�EH�DFFHVVHG�XSRQ�UHTXHVW��:KHUH�FRQVXPSWLRQ�ILJXUHV
ZHUH�QRW�DYDLODEOH��HVWLPDWHV�EDVHG�RQ�RWKHU�SUR[LHV��H�J��VSHQG�EDVHG
PHWKRG��VTXDUH�IRRWDJH��ZHUH�XVHG��$OO�6FRSH���DQG���HPLVVLRQV�ZHUH
LQFOXGHG�DQG�6FRSH���HPLVVLRQV�IURP�WKH�IROORZLQJ�VRXUFHV�ZHUH�DOVR
LQFOXGHG�

ï�7UDQVPLVVLRQ�DQG�'LVWULEXWLRQ

ï�3DFNDJLQJ

ï�5DZ�0DWHULDOV

ï�/RJLVWLFV

ï�'HOLYHULHV

ï�(PSOR\HH�&RPPXWLQJ

ï�%XVLQHVV�7UDYHO

ï�3XUFKDVHG�,WHPV

ï�:DVWH

ï�:DWHU

(PLVVLRQV
$V�SHU�WKH�DERYH�VWDWHPHQWV�DQG�LQ�FRQMXQFWLRQ�ZLWK�WKH�VXSSRUWLQJ
GRFXPHQWV��WKH�IROORZLQJ�FDUERQ�IRRWSULQWV�ZHUH�FDOFXODWHG�LQ�OLQH�ZLWK�WKH
*UHHQKRXVH�*DV�3URWRFRO�DQG�WKH�&RUSRUDWH�$FFRXQWLQJ�DQG�5HSRUWLQJ
6WDQGDUG��7KH�PHWKRGRORJ\�HPSOR\HG�PLQLPLVHV�XQFHUWDLQW\�DQG�\LHOGV
DFFXUDWH��FRQVLVWHQW�DQG�UHSURGXFLEOH�UHVXOWV�



6FRSH��

������WRQQHV�RI�&2�H

6FRSH��

������WRQQHV�RI�&2�H

6FRSH��

�������WRQQHV�RI�&2�H

7RWDO

����WRQQHV�RI�&2�H

8QFHUWDLQW\
7KH�XVH�RI�VHFRQGDU\�GDWD�UHSUHVHQWV�D�VLJQLILFDQW�FRQWULEXWLRQ�WR�XQFHUWDLQW\
LQ�WKLV�FDOFXODWLRQ��7KH�IROORZLQJ�DFWLRQV�ZHUH�WDNHQ�WR�PLQLPLVH�XQFHUWDLQW\�

�� 8VH�RI�EHVW�DYDLODEOH�GDWDVHWV�UHO\LQJ�RQ�PRVW�VSHFLILF�GDWD�SRLQWV��$OWKRXJK
PXFK�RI�WKH�FDOFXODWLRQ�ZDV�EDVHG�RQ�DYHUDJHV��WKLV�ZDV�DSSURSULDWH�

�� 0RGHOOLQJ�RI�DFWLYLWLHV�WR�SUR[\�DFWLYLW\�PRQLWRULQJ�FRXOG�KDYH�VLJQLILFDQW
HUURUV�DVVRFLDWHG��+RZHYHU��JRRG�LQSXW�GDWD�ZDV�XVHG��DQG�WKH�PRVW�XS�WR
GDWH�PHWKRGV�DQG�WRROV�ZHUH�DSSOLHG�

$V�QRW�DOO�HPLVVLRQV�IDFWRUV�DQG�GDWD�SRLQWV�KDYH�XQFHUWDLQWLHV�DVVRFLDWHG
ZLWK�WKHP��WKH�SHGLJUHH�PDWUL[�DSSURDFK�ZDV�XVHG�WR�FDOFXODWH�WKH
XQFHUWDLQW\��7KH�GHWDLOV�RI�VDLG�FDOFXODWLRQ�DUH�LQFOXGHG�LQ�WKH�DSSHQGL[�



&RPSDULVRQ�ZLWK�%DVHOLQH
1�$

&DUERQ�0DQDJHPHQW�3ODQ
7DUJHWV�RYHU�WKH�QH[W�SHULRG
,Q�RUGHU�WR�NHHS�LQ�OLQH�ZLWK�WKH�6FLHQFH�%DVHG�7DUJHWV�,QLWLDWLYH�DQG�EHORZ����
GHJUHHV�&HOVLXV�RI�ZDUPLQJ��1RUWKHUQ�7HD�0HUFKDQWV�LV�FRPPLWWHG�WR�D
UHGXFWLRQ�WDUJHW�RI�����RI�VFRSH���VFRSH����DQG�VFRSH���HPLVVLRQV�RYHU��
\HDUV�ZLWK�UHVSHFW�WR�WKHLU�FKRVHQ�LQWHQVLW\�PHWULF�

6WUDWHJ\
1RUWKHUQ�7HD�ZLOO�DFKLHYH�WKLV�E\�

� ,QWURGXFLQJ�/('�LQWHOOLJHQW�OLJKWLQJ�WKURXJKRXW�WKHLU�SUHPLVHV
� 5HVHDUFKLQJ�DQG�XWLOLVLQJ�HOHFWULF�RU�K\EULG�YHKLFOHV�DV�WKH\�EHFRPH

DYDLODEOH�DQG�EHFRPH�DSSURSULDWH�IRU�FRPPHUFLDO�XVH�

1RUWKHUQ�7HD�0HUFKDQWV�FRPPLWV�WR�WKLV�VWUDWHJ\��SHULRGLFDOO\�DVVHVVLQJ�WKHLU
SHUIRUPDQFH�ZLWK�UHJDUG�WR�WKLV�VWUDWHJ\��DQG�LPSOHPHQWLQJ�FRUUHFWLYH
DFWLRQ�VKRXOG�LW�EH�UHTXLUHG�

3UHYLRXV�5HGXFWLRQV
1�$



&DUERQ�2IIVHWWLQJ
1RUWKHUQ�7HD�0HUFKDQWV�SXUFKDVHG�DQG�UHWLUHG�����WRQQHV�RI�*ROG�6WDQGDUG
9(56�RQ������������IRU�WKH�DFFRXQWLQJ�SHULRG�RI������

3URMHFWV
3URMHFW�,' *6���

3URMHFW�1DPH 6DK�:LQG�3RZHU�3ODQW

3URMHFW�7\SH :LQG�3RZHU
'HVFULSWLRQ *DODWD�:LQG�(QHUML�$�6���*$/$7$��LQVWDOOHG�6DK�:33

ZLWK�����0:0�����0:H�LQVWDOOHG�FDSDFLW\�LQ
%DQGLUPD�GLVWULFW�RI�%DOLNHVLU�DQG�.DUDFDEH\�GLVWULFW�RI
%XUVD��7XUNH\��7KH�SURMHFW�:33�KDV����WXUELQHV�RI�ZKLFK
���WXUELQHV�DUH�LQ�%DOLNHVLU�SURYLQFH��DQG����WXUELQHV�DUH
LQ�%XUVD�SURYLQFH��HDFK�KDYLQJ�DQ�RXWSXW�RI�����0:�
7KH�WRWDO�HOHFWULFLW\�SURGXFWLRQ�RI�WKH�SURMHFW�LV
H[SHFWHG�WR�EH���������0:K�\HDU��6DK�:33�KDV
FRQQHFWHG�YLD�D����NP�WUDQVPLVVLRQ�OLQH�WR�WKH�����N9
*REHO�7UDQVIRUPHU�6WDWLRQ�DQG�WKH�JHQHUDWHG
HOHFWULFLW\�LV�VXSSOLHG�WR�7XUNH\·V�QDWLRQDO�HOHFWULFLW\
JULG��

/RFDWLRQ 7XUNH\
6HULDO�1XPEHU *6����75�*6�����������������������������

5HWLUHPHQW�'DWH 0D\���������
9ROXPH�RI�&UHGLWV ���
6WDQGDUG *ROG�6WDQGDUG
5HJLVWU\ *6�,PSDFW�5HJLVWU\
8UO KWWSV���UHJLVWU\�JROGVWDQGDUG�RUJ�FUHGLW�EORFNV�GHWDLOV�

������



6WDWHPHQW�RI�1HXWUDOLW\
&�)UHH�/WG�KHUHE\�FRQILUPV�WKDW�IRU�WKH�DFFRXQWLQJ�SHULRG�������YHULILHG
FDUERQ�FUHGLWV�ZHUH�UHWLUHG�RQ�EHKDOI�RI�1RUWKHUQ�7HD�0HUFKDQWV��7KH
UHWLUHPHQW�RI�WKHVH�FUHGLWV�EDODQFHV�WKH�DERYH�VWDWHG�HPLVVLRQV�WKHUHE\
DFKLHYLQJ�FDUERQ�QHXWUDOLW\�RI�WKHLU�RIILFHV��VKRS��YHKLFOHV�DQG�ZDUHKRXVHV�

(GGLH�)LW]JHUDOG�%DUURQ�_�&(2�_�&�)UHH�/WG

$SSHQGL[
8QFHUWDLQW\�&DOFXODWLRQ

$FFRUGLQJ�WR�WKH�SHGLJUHH�PDWUL[�PHWKRG��HDFK�SDUDPHWHU�LV�DVVLJQHG�D
JHRPHWULF�VWDQGDUG�GHYLDWLRQ��DVVXPLQJ�ORJ�QRUP�GLVWULEXWLRQV��ZLWK�D����
FRQILGHQFH�LQWHUYDO�
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*ROG�6WDQGDUG�2IIVHW�&HUWLILFDWH


