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DQDO\VLV�RI�GDWD�VRXUFHG�DV�D�UHVXOW�RI�WKDW�VFUHHQLQJ�SURFHVV��
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�� %DFNJURXQG

7KHUH�DUH�ZRUOGZLGH�FRQFHUQV�WKDW�LQFUHDVHG�HVWDEOLVKPHQW�RI�SODQWDWLRQV�RI�H[RWLF�IRUHVW�VSHFLHV�IRU�ZRRG
ILEUH�SURGXFWLRQ��HLWKHU�DV�D�UHVXOW�RI�FRQYHUVLRQ�RI�QDWLYH�IRUHVWV�DQG�VFUXEODQGV�RU�DIIRUHVWDWLRQ�RI�SDVWXUH
DQG�QDWLYH�JUDVVODQGV��PD\�KDYH�D�GHWULPHQWDO�HIIHFW�RQ�WKH�HQYLURQPHQW���1HZ�=HDODQG�LV�QR�GLIIHUHQW�WR�PRVW
RWKHU�FRXQWULHV�LQ�WKLV�UHJDUG���$WWHQWLRQ�KDV�IRFXVVHG�RQ�WKH�IROORZLQJ�FRQFHUQV�
� KDUYHVWLQJ�WUHHV�ZLOO�FDXVH�DFFHOHUDWHG�HURVLRQ�DQG�VHGLPHQWDWLRQ�SUREOHPV
� SODQWDWLRQV�DUH�D�PRQRFXOWXUH��ZKLFK�GHFUHDVHV�ELRGLYHUVLW\
� DFLGLILFDWLRQ�DQG�FRPSDFWLRQ�ZLOO�GHJUDGH�VRLO�TXDOLW\�
� VWUHDPV�ZLOO�GU\�XS�DIWHU�IRUHVWV�DUH�SODQWHG��HVSHFLDOO\�LQ�WKH�ORZ�IORZ�VHDVRQ�

+RZHYHU��WKHUH�LV�HYLGHQFH�WR�VKRZ�WKDW�IRU�IRUHVW�PDQDJHPHQW�LQ�JHQHUDO�
� HURVLRQ�DQG�VHGLPHQWDWLRQ�LVVXHV�DUH�VKRUW�WHUP�RQO\��DQG�ZKHQ�WDNHQ�RYHU�WKH�IXOO�URWDWLRQ��SODQWDWLRQ

IRUHVWV�DUH�RIWHQ�OHVV�GDPDJLQJ�WKDQ�RWKHU�ODQG�XVHV��H�J���3KLOOLSV�HW�DO��������0F/DUHQ������
� SODQWDWLRQV�GR�VXVWDLQ�D�ZLGH�UDQJLQJ�ELRORJLFDO�GLYHUVLW\��H�J���$OOHQ�HW�DO��������/HGJDUG������
� FKDQJHV�WR�VRLO�TXDOLW\�PD\�EH�SRVLWLYH��H�J���'DYLV�	�/DQJ�������DQG�PD\�OHDG�WR�LPSURYHPHQWV�LQ

WKH�K\GURORJLFDO�SURSHUWLHV�RI�WKH�VRLO��5�-��-DFNVRQ��XQSXEOLVKHG�GDWD��

7KH�PDLQ� FRQFHUQ� UDLVHG�ZKHQ� SURSRVDOV� DUH�PDGH� WR� HVWDEOLVK� SODQWDWLRQ� IRUHVWV� LQ� WKH� KHDGZDWHUV� RI
FDWFKPHQWV�LV�WKDW�WKHUH�FRXOG�EH�GLPLQLVKHG�ZDWHU�\LHOGV�� �,Q�ZDWHU�VKRUW�DUHDV��FRQIOLFWV�FDQ�WKHQ�DULVH
EHWZHHQ� IRUHVWHUV�� ZKR� QHHG� WR� µXVH¶� UDLQZDWHU� WR� PHHW� WKH� ELRORJLFDO� QHHGV� RI� WUHHV� IRU� JURZWK�� DQG
GRZQVWUHDP�XVHUV��ZKR�UHTXLUH�ZDWHU�IRU�PXQLFLSDO��VWRFN�ZDWHU�DQG�LUULJDWLRQ�VXSSOLHV��VXVWDLQLQJ�PLQLPXP
OHYHOV�LQ�ULYHUV�IRU�UHFUHDWLRQ��DQG�PDLQWDLQLQJ�VWUHDP�KDELWDWV��HVSHFLDOO\�DW�WLPHV�RI�VHDVRQDOO\�ORZ�IORZV�
:DWHU�PDQDJHUV�WKHQ�KDYH�WKH�XQHQYLDEOH�WDVN�RI�DOORFDWLQJ�VFDUFH�UHVRXUFHV�WR�DOO�XVHUV���&RQIOLFWV�LQ�WKH
DOORFDWLRQ�SURFHVV�FDQ�OHDG�WR�OLWLJDWLRQ�

7KH�GUDIW�1DWLRQDO�$JHQGD�IRU�6XVWDLQDEOH�0DQDJHPHQW�$FWLRQ�3ODQ��0LQLVWU\�IRU�WKH�(QYLURQPHQW��0I(�
������VWDWHV��µ7KHUH�KDV�EHHQ�D�VXEVWDQWLDO�UHVHDUFK�HIIRUW�LQ�1HZ�=HDODQG�DQG�RYHUVHDV�RQ�VWXG\LQJ�WKH
LPSDFWV�RI�FKDQJLQJ�ODQG�XVH�RQ�ZDWHU�\LHOG��VXFK�DV�DIIRUHVWDWLRQ�� �7KLV�UHVHDUFK�LV�DW�D�SRLQW�ZKHUH�D
JXLGHOLQH�QHHGV�WR�EH�SURGXFHG¶���7KLV�UHSRUW��DQG�RWKHUV�LQ�WKH�VHULHV��ZKLOH�DLPHG�DW�SURYLGLQJ�D�IRXQGDWLRQ
WR�UHGXFH�FRQIOLFWV�EHWZHHQ�ODQG�DQG�ZDWHU�PDQDJHUV��FRXOG�EH�XVHG�LQ�WKH�SUHSDUDWLRQ�RI�VXFK�D�JXLGHOLQH�

���� 60)�3URMHFW�������/DQG�&RYHU�(IIHFWV�RQ�:DWHU�$YDLODELOLW\

7ZR�ZRUNVKRSV�LQ�������RQH�LQ�1HOVRQ�LQ�0DUFK�VSRQVRUHG�E\�7DVPDQ�'LVWULFW�&RXQFLO��/DQGFDUH�5HVHDUFK�
DQG�WKH�1HZ�=HDODQG�+\GURORJLFDO�6RFLHW\��5RZH��������DQG�RQH�LQ�5RWRUXD�LQ�0D\�VSRQVRUHG�E\�WKH�1HZ
=HDODQG�)RUHVW�5HVHDUFK�,QVWLWXWH��6LWH�0DQDJHPHQW�IRU�6XVWDLQDEOH�)RUHVWU\��LGHQWLILHG�WKDW�ZDWHU�UHVRXUFH
LVVXHV�ZHUH�VWLOO�LQ�WKH�IRUHIURQW�RI�WKH�OLVW�RI�FRQFHUQV�KHOG�E\�ODQG�PDQDJHUV��IRUHVWHUV��DJULFXOWXUDOLVWV��HWF���
ZDWHU� UHVRXUFH� PDQDJHUV� �UHJLRQDO� DQG� GLVWULFW� FRXQFLOV�� DQG� RWKHU� ZDWHU� XVHUV� �UHFUHDWLRQDOLVWV�
HQYLURQPHQWDOLVWV��HWF�����'LVFXVVLRQ�ZLWK�SHRSOH�RXWVLGH�WKHVH�ZRUNVKRSV�LQGLFDWHG�WKDW�WKHVH�FRQFHUQV�ZHUH
KLJKO\�UHOHYDQW���7KH�SULQFLSDO�TXHVWLRQV�FRQIURQWLQJ�ZDWHU�UHVRXUFH�PDQDJHUV�ZHUH�
� :KDW�LV�WKH�HIIHFW�RI�D�SDUWLFXODU�ODQG�XVH�RQ�XVHDEOH�ZDWHU�UHVRXUFHV"
� +RZ�GR�,�DOORFDWH�VFDUFH�ZDWHU�UHVRXUFHV�ZKHQ�ODQG�XVH�FKDQJH�DIIHFWV�DYDLODELOLW\"
� :KDW�LQIRUPDWLRQ��UHVRXUFHV��DQG�WRROV�DUH�DYDLODEOH�WR�KHOS�PH�ZLWK�WKHVH�TXHVWLRQV"
,Q�������7DVPDQ�'LVWULFW�&RXQFLO�DQG�/DQGFDUH�5HVHDUFK�DSSOLHG�WR�WKH�0LQLVWU\�IRU�WKH�(QYLURQPHQW¶V
6XVWDLQDEOH�0DQDJHPHQW�)XQG�IRU�IXQGLQJ�WR�XQGHUWDNH�D�UHYLHZ�RI�DYDLODEOH�OLWHUDWXUH��JDWKHU�K\GURORJLFDO
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DQG�ODQG�XVH�GDWD�IURP�1HZ�=HDODQG�FDWFKPHQWV��DQG�GHYHORS�D�GHFLVLRQ�VXSSRUW�UHVRXUFH�WR�HQDEOH�PDQDJHUV
RI�ZDWHU�DQG�ODQG�WR�PDNH�PRUH�LQIRUPHG�GHFLVLRQV�RQ�ZDWHU�UHVRXUFH�DOORFDWLRQV���7KH�VXFFHVVIXO�DSSOLFDWLRQ
UHVXOWHG�LQ�WKLV�SURMHFW��60)������/DQG�&RYHU�(IIHFWV�RQ�:DWHU�$YDLODELOLW\�

��� 1HZ�=HDODQG�SODQWDWLRQ�IRUHVWV

$W���$SULO�������WKH�1HZ�=HDODQG�H[RWLF�IRUHVW�HVWDWH�FRYHUHG������P�KD�����RI�1HZ�=HDODQG¶V�ODQG�DUHD�
3LQXV�UDGLDWD�'��'RQ�LV�WKH�PRVW�FRPPRQ�SODQWDWLRQ�VSHFLHV�JURZQ��FRPSULVLQJ�PRUH�WKDQ������P�KD��RU�RYHU
����RI�WKH�WRWDO�SODQWDWLRQ�DUHD��1=),�XQGDWHG����3LQXV�UDGLDWD�LV�FRPPHUFLDOO\�JURZQ�PDLQO\�LQ�UDLQIDOO
UHJLPHV�EHWZHHQ�����PP�DQG������PP�\HDU��DQG�EHORZ�DERXW������P�DOWLWXGH���'RXJODV�ILU��3VHXGRWVXJD
PHQ]LHVLL��LV�WKH�QH[W�PRVW�VLJQLILFDQW�VSHFLHV�SODQWHG����������KD��DQG�LV�IRXQG�PDLQO\�LQ�WKH�ORZHU�6RXWK
,VODQG�RU�DW�KLJKHU�DOWLWXGHV��RIWHQ�DERYH������P���$ERXW��������KD�RI�RWKHU�VSHFLHV�DUH�JURZQ��LQFOXGLQJ
HXFDO\SWV��1=),�XQGDWHG��

%HWZHHQ������DQG�������QHZ�SODQWDWLRQV�ZHUH�EHLQJ�HVWDEOLVKHG�DW�RYHU��������KD�SHU�\HDU��SHDNLQJ�LQ�����
ZKHQ�DERXW��������KD�ZHUH�SODQWHG���5DWHV�KDYH�GURSSHG��KRZHYHU��DQG�WKH�HVWLPDWH�IRU������ZDV�DERXW���
����KD��1=),�XQGDWHG����0RVW�RI�WKH�QHZ�SODQWLQJV�DUH�RQ�SDVWXUH�ODQG�ERWK�LPSURYHG��DERXW������DQG
XQLPSURYHG��DERXW�������ZLWK�WKH�EDODQFH�LQ�VFUXEODQG��������0$)�������

��� 6RXUFHV�RI�GDWD

6PDOO�H[SHULPHQWDO�FDWFKPHQW�VWXGLHV�DW�*OHQGKX��2WDJR���0DLPDL��:HVW�&RDVW���'RQDOG�&UHHN�DQG�0RXWHUH
�1HOVRQ���$VKOH\��&DQWHUEXU\��DQG�3XUXNRKXNRKX��&HQWUDO�1RUWK�,VODQG��SURYLGH�WKH�EXON�RI�WKH�SXEOLVKHG
LQIRUPDWLRQ�RQ�WKH�K\GURORJ\�RI�1HZ�=HDODQG�IRUHVWV��EXW�IRU�3LQXV�UDGLDWD�SODQWDWLRQV�RU�QDWLYH�IRUHVWV��QRW
'RXJODV�ILU�SODQWDWLRQV���$SDUW�IURP�0RXWHUH�DQG�$VKOH\��WKHVH�DUH�LQ�KLJKHU�UDLQIDOO�DUHDV�ZKHUH�FRQFHUQV
DERXW�ZDWHU�\LHOGV�DUH�QRW�KLJK���7KLV�LV�LQ�FRQWUDVW�WR�1HOVRQ�DQG�WKH�HDVW�FRDVW�RI�ERWK�LVODQGV�ZKHUH�ZDWHU
LV�RIWHQ�VFDUFH� LQ�VXPPHU�DQG�WKH�PRVW�UHOHYDQW�GDWD�FRPH�IURP�VWXGLHV�DW�'RQDOG�&UHHN��0RXWHUH�DQG
$VKOH\�� � +\GURORJLFDO� VWXGLHV� DW� 0DNDUD� �:HOOLQJWRQ��� 3XNHWXUXD� �1RUWKODQG��� $VKOH\�� 0RXWHUH� DQG
3XUXNRKXNRKX�DUH�WKH�PDLQ�VRXUFHV�RI�SDVWXUH�FDWFKPHQW�GDWD�ZKLOH�*OHQGKX�SURYLGHV�LQIRUPDWLRQ�DERXW
QDWLYH�WXVVRFN�JUDVVODQGV���5HYLHZV�E\�)DKH\�	�5RZH���������0F/DUHQ��������DQG�5RZH�HW�DO��������
VXPPDULVH�VRPH�RI�WKHVH�VWXGLHV�ZKLOH�ERRNV�SXEOLVKHG�E\�WKH�1HZ�=HDODQG�+\GURORJLFDO�6RFLHW\��0RVOH\
������0RVOH\�	�3HDUVRQ�������0�3��0RVOH\��&�3��3HDUVRQ��-��+DUGLQJ�%��6RUUHOO�HGV�IRU�WKH�1=�+\GURORJLFDO
6RFLHW\�LQ�SUHS���SURYLGH�JRRG�VXPPDULHV�RI�WKH�ZLGHU�DVSHFWV�RI�1HZ�=HDODQG�K\GURORJ\�

6LWHV�ZLWK�GDWD�UHODWHG�WR�IRUHVW�DQG�RWKHU�ODQG�XVH�LPSDFWV�KDYH�EHHQ�OLVWHG�LQ�5RZH����������7KH�IROORZLQJ
VHFWLRQV�UHSRUW�WKH�DQDO\VLV�RI�WKH�PRUH�LPSRUWDQW�GDWD�VHWV�IRXQG���7KH�GDWD�DUH�VXPPDULVHG�E\�UHJLRQ�DQG
LQFOXGH�FDWFKPHQWV�RSHUDWHG�E\�WKH�WHUULWRULDO�DXWKRULWLHV��WKH�1DWLRQDO�,QVWLWXWH�RI�:DWHU�DQG�$WPRVSKHULF
5HVHDUFK��1,:$���/DQGFDUH�5HVHDUFK��/&5��DQG�:DWHUFDUH�6HUYLFHV���,Q�HDFK�RI�WKH�JURXSLQJV��WKHUH�DUH
VXPPDULHV�RI�D�SDUWLFXODU�DUHD�IRFXVVLQJ�RQ�RQH�RU�PRUH�FDWFKPHQWV�ZLWK�H[RWLF�SODQWDWLRQ���6LWH�GHWDLOV�KDYH
JHQHUDOO\�EHHQ�VRXUFHG�IURP�:DOWHU��������DOWKRXJK�RWKHU�LQIRUPDWLRQ�KDV�EHHQ�SURYLGHG�E\�WKH�UHFRUGLQJ
DXWKRULWLHV��

/DQG�FRYHU�LQIRUPDWLRQ�ZLOO�EH�XVHG�WR�KHOS�H[SODLQ�REVHUYHG�WUHQGV�LQ�IORZ�FKDQJHV��LI�DQ\���7KH�GRPLQDQW
ODQG�FRYHU�LQ�HDFK�RI�WKH�FDWFKPHQWV�LV�VKRZQ�LQ�WKH�WDEOHV���7KLV�KDV�EHHQ�GHULYHG�PDLQO\�IURP���������
PDSV�RI�ZKLFK�WZR�HGLWLRQV�DUH�DYDLODEOH�IRU�VRPH�DUHDV���:KHUH�UHTXLUHG��HDUOLHU����������WRSRJUDSKLF�PDSV
ZHUH�DOVR�XVHG���78021=��7KH�8OWLPDWH�0DS�RI�1HZ�=HDODQG��9LVLRQ�6RIWZDUH��������ZKLFK�FRQWDLQV�WKH
1HZ�=HDODQG�7RSRJUDSKLF�GDWDEDVH�IURP�/DQG�,QIRUPDWLRQ�1HZ�=HDODQG��KDV�EHHQ�XVHG�WR�SURYLGH�WKH�ODWHVW
SXEOLVKHG�LQIRUPDWLRQ���,Q�VRPH�FDVHV�WKH�WHUULWRULDO�DXWKRULWLHV�KDYH�SURYLGHG�PRUH�DFFXUDWH�GLVWULEXWLRQV
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RI�WKH�YDULRXV�ODQG�XVH�FDWHJRULHV���:KHUH�LW�ZDV�WKRXJKW�WKDW�WKHUH�FRXOG�EH�EHQHILW�IURP�PRUH�GHWDLOHG
LQIRUPDWLRQ��IRUHVW�RZQHUV�KDYH�EHHQ�DSSURDFKHG�WR�SURYLGH�DUHDO�FRYHUDJH�RI�WKHLU�KROGLQJV�DQG�GDWHV�RI
SODQWLQJ���

��� 6WDWLVWLFDO�WHVWV

6WDWLVWLFDO�WHVWV�XVHG�WR�ORRN�IRU�WUHQGV�LQ�WKH�VWUHDPIORZ�UHFRUGV�KDYH�XVXDOO\�EHHQ�VLPSOH�QRQ�SDUDPHWULF
WHVWV�DV�K\GURORJLFDO�GDWD�RIWHQ�GR�QRW�PHHW�WKH�DVVXPSWLRQV�RI�QRUPDOLW\�UHTXLUHG�IRU�VWDQGDUG�SDUDPHWULF
WHVWV���7KH�0DQQ±:KLWQH\�WHVW�KDV�EHHQ�XVHG�WR�WHVW�GLIIHUHQFHV�LQ�PHDQ�YDOXHV�EHWZHHQ�VDPSOHV��DQG�WUHQGV
KDYH�EHHQ� H[DPLQHG�XVLQJ� WKH�&R[�	�6WXDUW� WHVW� IRU� WUHQG� DQG� WKH�.HQGDOO¶V�7DX� UDQN� FRUUHODWLRQ� WHVW
�&RQRYHU�������

5HJUHVVLRQ�DQDO\VHV�KDYH�XVHG�URXWLQHV�IRXQG�LQ�WKH�VWDWLVWLFDO�SDFNDJHV�ZLWKLQ�WKH�&RUHO�4XDWWUR�3UR�DQG
0LFURVRIW�([FHO�VSUHDGVKHHW�SURJUDPV���7KH\�KDYH�EHHQ�XVHG�ZLWKRXW�UHJDUG�WR�QRUPDOLW\�UHTXLUHPHQWV�DV
LQ�PRVW�K\GURORJLFDO�VWXGLHV���7KH�SURFHGXUH�IRU�FRPSDULVRQ�RI�UHJUHVVLRQ�WHVWV�LV�WKDW�RI�)UHHVH���������

,Q�DOO�FDVHV��WKH�VLJQLILFDQFH�OHYHO�XVHG�LV�����

��� +\GURORJLFDO�DQDO\VHV

$QQXDO�VWUHDPIORZ�KDV�EHHQ�UHSRUWHG�RQ�D�FDOHQGDU�\HDU�EDVLV�DQG�DOO�UHVXOWV�DUH�SUHVHQWHG�LQ�PLOOLPHWUHV
GHSWK�IRU�GLUHFW�FRPSDULVRQ�ZLWK�SUHFLSLWDWLRQ��DQG�ZLWK�RWKHU�VLWHV���1RWH��WR�FRQYHUW�WR�IORZ�UDWHV����PP�RI
VWUHDPIORZ�LV�HTXLYDOHQW�WR��������/�V�KD�RI�FDWFKPHQW�DUHD�IRU�RQH�GD\�

$QQXDO���GD\�ORZ�IORZ��/)���LV�WKH�DYHUDJH�GDLO\�IORZ�IRU�WKH�ORZHVW�FRQVHFXWLYH���GD\�SHULRG�ZLWKLQ�DQ\
ZDWHU�\HDU�EHJLQQLQJ���-XO\���0HDQ�DQQXDO���GD\�ORZ�IORZ��0$/)���LV�WKH�PHDQ�/)��IRU�DQ\�JLYHQ�SHULRG�

0DVV�FXUYHV�DUH�DFFXPXODWHG�YDOXHV�RYHU�WLPH�IRU�WZR�YDULDEOHV�SORWWHG�DJDLQVW�HDFK�RWKHU���$�VWUDLJKW�OLQH
LQGLFDWHV�WKH�WZR�YDULDEOHV�KDYH�FRQVLVWHQW�UHFRUGV��ZKHUHDV�D�FKDQJH�IURP�D�VWUDLJKW�OLQH�LV�DQ�LQGLFDWRU�RI
DQ�LQFRQVLVWHQF\��ZKLFK�PD\�EH�FDXVHG�E\�D�FKDQJH�LQ�ODQG�XVH��D�VKLIW�LQ�SRVLWLRQ�RI�D�UDLQJDXJH��HWF��

3UHFLSLWDWLRQ� QRUPDOV� KDYH� EHHQ� WDNHQ� IURP�1HZ� =HDODQG�0HWHRUROLFDO� 6HUYLFH� ������� IRU� WKH� SHULRG
����±����� DQG� IURP�7RPOLQVRQ�	�6DQVRP� ������� IRU� ����±������ �:LWK� WKH� FKDQJHV� WR�*RYHUQPHQW
RUJDQLVDWLRQV� LQ� WKH�����V±����V�� VLWH�QXPEHUV� IRU�SUHFLSLWDWLRQ�DQG�PHWHRURORJLFDO� VWDWLRQV�KDYH�EHHQ
GXSOLFDWHG�ZLWKLQ� WZR�GDWDEDVHV�� �6WDWLRQV�RULJLQDOO\�RSHUDWHG�IRU�DQG�WKH�GDWDEDVH�RI� WKH�1HZ�=HDODQG
0HWHRURORJLFDO�6HUYLFH��1=0HW6��ZHUH�WDNHQ�RYHU�E\�1,:$�DQG�LQFRUSRUDWHG�LQWR�WKH�1DWLRQDO�&OLPDWH
'DWDEDVH��&/,'%��LQ�WKH�HDUO\�����V���1RUPDOV�WDNHQ�IURP�1=0HW6��������UHIHUHQFH�WKH�1=0HW6�VLWH
QXPEHUV�DQG�RZQHUVKLS�ZKLOH�WKRVH�IURP�7RPOLQVRQ�	�6DQVRP��������ZLOO�UHIHUHQFH�WKH�1,:$�VLWH�QXPEHU
DQG�RZQHUVKLS���:KHUH�GDLO\�DQG�DQQXDO�GDWD�KDYH�EHHQ�UHWULHYHG�IURP�&/,'%��1,:$�ZLOO�EH�UHIHUHQFHG�DV
WKH�VRXUFH�DOWKRXJK�GDWD�PD\�KDYH�EHHQ�FROOHFWHG�IRU�WKH�1=0HW6�QHWZRUN�
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��� $EEUHYLDWLRQV

7HUULWRULDO�DQG�UHFRUGLQJ�DXWKRULWLHV
$5& $XFNODQG�5HJLRQDO�&RXQFLO
15& 1RUWKODQG�5HJLRQDO�&RXQFLO
(%23 (QYLURQPHQW�%D\�RI�3OHQW\
(&$1 (QYLURQPHQW�&DQWHUEXU\
(67+ (QYLURQPHQW�6RXWKODQG
(: (QYLURQPHQW�:DLNDWR
*'& *LVERUQH�'LVWULFW�&RXQFLO
+%5& +DZNH¶V�%D\�5HJLRQDO�&RXQFLO
+0: KRUL]RQV�PZ
/&5 /DQGFDUH�5HVHDUFK
0'& 0DUOERURXJK�'LVWULFW�&RXQFLO
1,:$ 1DWLRQDO�,QVWLWXWH�IRU�:DWHU�DQG�$WPRVSKHULF�5HVHDUFK
1=0HW6 1HZ�=HDODQG�0HWHRURORJLFDO�6HUYLFH
25& 2WDJR�5HJLRQDO�&RXQFLO
7'& 7DVPDQ�'LVWULFW�&RXQFLO
75& 7DUDQDNL�5HJLRQDO�&RXQFLO
:5& :HOOLQJWRQ�5HJLRQDO�&RXQFLO
:&5& :HVW�&RDVW�5HJLRQDO�&RXQFLO

2WKHUV
/)�� PHDQ�GDLO\�IORZ�IRU�WKH�ORZHVW�FRQVHFXWLYH���GD\�SHULRG�ZLWKLQ�WKH�\HDU�EHJLQQLQJ���-XO\
0$/)� PHDQ�/)��IRU�DQ\�JLYHQ�SHULRG
1=06 1HZ�=HDODQG�0DS�6HULHV
1=02: 1HZ�=HDODQG�0LQLVWU\�RI�:RUNV
3771 3UHFLSLWDWLRQ
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�� 1RUWKODQG�5HJLRQ

��� 0DQJDNDKLD�6XLWH

7KLV�VXLWH�RI�JDXJHG�FDWFKPHQWV��VRPH�ZLWK�D�KLJK�SHUFHQWDJH�RI�H[RWLF�SODQWDWLRQV��LQ�WKH�1RUWKODQG�5HJLRQ
LV�ORFDWHG�VRXWK�RI�.DLNRKH�DQG�ZHVW�RI�:KDQJDUHL�EHLQJ�FHQWUHG�RQ�WKH�0DQJDNDKLD�5LYHU�DQG�WKH�.DLKX
5LYHU�WR�LWV�HDVW���7DEOH�����OLVWV�WKH�FDWFKPHQWV�LQ�WKLV�VXLWH�DQG�WKHLU�DSSUR[LPDWH�ODQG�FRYHU���0RVW�RI�WKHVH
FDWFKPHQWV�KDYH�D�PL[�RI�H[RWLF�SODQWDWLRQV��QDWLYH�IRUHVWV��DQG�SDVWXUH���7KH�K\GURORJLFDO�QDWXUH�RI�WKLV�SDUW
RI�1RUWKODQG�LV�YDULHG�DV�LQGLFDWHG�E\�D�FRPSOH[�GHOLQHDWLRQ�RI�K\GURORJLFDO�UHJLRQV��7RHEHV�	�3DOPHU�������

7DEOH���� 1RUWKODQG�5HJLRQ��0DQJDNDKLD�6XLWH�FDWFKPHQWV�ZLWK�ODQG�FRYHU�DW������

6LWH 6WDUW�RI
JDXJLQJ

(QG�RI
JDXJLQJ

$UHD
�NP��

/DQG�FRYHU

.DLKX�#�*RUJH 0DU����� ��� 1DWLYH���H[RWLF���SDVWXUH

.DLKX�#�0DURSLX 2FW����� )HE����� ��� 1DWLYH���H[RWLF���SDVWXUH
2SRXWHNH�#�6XVSHQVLRQ�%ULGJH 'HF����� ��� ([RWLF���QDWLYH
+LNXUDQJL�#�0RHQJDZDKLQH $SU����� ��� 3DVWXUH���QDWLYH���H[RWLF
3XNHWXUXD�#�3XNHWLWRL� -DQ����� $XJ����� ���� 3DVWXUH
0DQJDNDKLD�#�7LWRNL )HE����� ��� 3DVWXUH���QDWLYH���H[RWLF
0DQJDNDKLD�#�*RUJH 'HF����� ��� 3DVWXUH���QDWLYH���H[RWLF
2SDKL�#�3RQG )HE����� -DQ����� ���� 3DVWXUH���QDWLYH���VFUXE

.DLKX�5LYHU
7KH�ZHVWHUQ�PRVW�RI�WKH�FDWFKPHQWV�LQ�WKLV�VXLWH�LV�WKH�XSSHU�UHDFK�RI�WKH�.DLKX�5LYHU�IURP�DERXW����NP
QRUWK� RI� 'DUJDYLOOH� DQG� SUHGRPLQDQWO\� LQ� WKH�:DLSRXD� K\GURORJLFDO� UHJLRQ� �7RHEHV�	� 3DOPHU� ������
6WUHDPIORZ�KDV�EHHQ�UHFRUGHG�DW�WZR�VLWHV��WKH�*RUJH�DQG�����NP�GRZQVWUHDP�IURP�WKHUH�DW�0DURSLX���%DVHG
RQ�LQWHUSRODWLRQ�RI�����±�����DQQXDO�UDLQIDOO�QRUPDOV��:DLSRXD�)RUHVW������PP��:DLPDWHQXL�1R��������
PP��3DUDNDR������PP��0DPDUDQXL������PP��7RPOLQVRQ�	�6DQVRP��������DQG�15&�GDWD�IRU�%URRNYDOH
�����±�����DYHUDJH������PP��UDLQIDOO�RYHU�WKH�.DLKX�5LYHU�FDWFKPHQW�ZRXOG�UDQJH�IURP�DERXW������PP
DW�WKH�*RUJH�JDXJLQJ�VWDWLRQ�WR�DERXW������PP�DW�WKH�WRS�RI�WKH�FDWFKPHQW�ZLWK�DQ�DYHUDJH�LQ�WKH�RUGHU�RI
�����PP��

0DSV�RI�WKH�1=06���VHULHV��1����QG�(GQ�������1����QG�(GQ�������1����VW�(GQ�������GR�QRW�VKRZ�DUHDV�RI
SODQWDWLRQ�IRUHVW�LQ�WKH�.DLKX�5LYHU�FDWFKPHQW���%\�WKH�ODWH�����V��DERXW����NP��������RI�WKH�FDWFKPHQW
DERYH�WKH�.DLKX�5LYHU�*RUJH�IORZ�UHFRUGLQJ�VWDWLRQ�ZDV�LQ�SODQWDWLRQ�IRUHVW��WKH�EDODQFH�EHLQJ�SUHGRPLQDQWO\
QDWLYH�IRUHVW�EXW�LQFOXGLQJ�VRPH�SDVWXUH��1=06������2����VW�(GQ�������2����VW�(GQ�������3����VW�(GQ
������3����VW�(GQ���������9LHZLQJ�78021=��9LVLRQ�6RIWZDUH�������LQGLFDWHV�OLWWOH�IXUWKHU�FKDQJH�DIWHU
WKH�ODWH�����V���7KH�YHJHWDWLRQ�FKDQJH�ZDV�PDLQO\�FRQYHUVLRQ�RI�VFUXE�DQG�QDWLYH�IRUHVW�
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%HIRUH�FORVXUH�RI�WKH�0DURSLX�VLWH�LQ�������WKHUH�ZDV�DQ�RYHUODSSLQJ�UHFRUG�RI�DERXW����PRQWKV�ZLWK�WKH
*RUJH�UHFRUGHU���7KH�UHVXOW�RI�WKH�UHJUHVVLRQ�DQDO\VLV�RI�GDLO\�VWUHDPIORZ��LQ�PP��IURP�WKHVH�WZR�JDXJLQJ
VLWHV�LV��

*RUJH� �����������������������î�0DURSLX 6(� �������U�� �������Q� �����GD\V �����
7KLV�LV�HTXLYDOHQW�WR

*RUJH� �������������������î�0DURSLX �����
IRU�VWUHDPIORZ�RQ�DQ�DQQXDO�EDVLV��ZKLFK�FDQ�EH�XVHG�WR�PDNH�XS�D�V\QWKHWLF�DQQXDO�UHFRUG�IRU�WKH�.DLKX
5LYHU�#�*RUJH�VLWH�SULRU�WR�������

:KLOH�ZH�QRZ�KDYH� D� VWUHDPIORZ� UHFRUG�RI� VXEVWDQWLDO� OHQJWK� IRU� WKH�.DLKX�5LYHU�� WKHUH� LV� QR�JDXJHG
FDWFKPHQW�QHDUE\�ZLWK�PRUH�RU�OHVV�VWDEOH�ODQG�FRYHU�RYHU�WKH�VDPH�SHULRG��WKH�DGMDFHQW�2SRXWHNH�5LYHU
FDWFKPHQW�KDV�D�UHFRUG�IURP������RQ��WKH�0DQJDNDKLD�5LYHU�FDWFKPHQW�KDV�XQGHUJRQH�SDUWLDO�DIIRUHVWDWLRQ
DV�KDV�WKH�+LNXUDQJL�5LYHU�FDWFKPHQW���3XNHWXUXD��D�SDVWXUH�FDWFKPHQW��KDG�IORZ�PHDVXUHG�LQ�WKH�HDUO\�\HDUV
EXW�WKLV�ZDV�GLVFRQWLQXHG�LQ��������3HUKDSV�WKH�EHVW�FDWFKPHQW�WR�EH�XVHG�IRU�FRPSDUDWLYH�SXUSRVHV�LV�WKH
2SDKL�6WUHDP�����NP�QRUWK��ZKLFK�VSDQV�PRVW�RI�WKH�.DLKX�5LYHU�UHFRUG�

$�GDLO\�UDLQIDOO�UHFRUG�IURP�:DLPDWHQXL�1R�����1,:$�VLWH�$�����������NP�QRUWK�RI�WKH�.DLKX�*RUJH�VLWH�
KDV�D�UHFRUG�WKDW�VSDQV�WKDW�RI�WKH�.DLKX�5LYHU���$�PDVV�FXUYH�FRPSDULVRQ�EHWZHHQ�:DLPDWHQXL�1R����DQG
'DUJDYLOOH��1,:$�VLWH�$�������LQGLFDWHV�WKH�UHFRUGV�DUH�UHDVRQDEO\�FRQVLVWHQW�XS�XQWLO��������$IWHU�WKDW�
WKHUH�LV�D�VOLJKW�FKDQJH�HLWKHU�DV�D�UHGXFWLRQ�LQ�DQQXDO�UDLQIDOO�DW�:DLPDWHQXL�1R����RI�����ZKLFK�DPRXQWV
WR�DERXW�����PP�\HDU��RU�DV�DQ�LQFUHDVH�LQ�DQQXDO�UDLQIDOO�DW�'DUJDYLOOH�RI������1RWZLWKVWDQGLQJ�WKLV�YDULDQFH�
:DLPDWHQXL�1R����FDQ�SURYLGH�DQ�LQGH[�DJDLQVW�ZKLFK�WR�HYDOXDWH�FKDQJH��LW�LV�QRW�WKH�FDWFKPHQW�UDLQIDOO�

2I�WKH����\HDUV�UHFRUG�DW�.DLKX�5LYHU�����\HDUV�ZHUH�FRQVLGHUHG�WR�EH�VXLWDEOH�IRU�DQDO\VLV�RI�DQQXDO�\LHOGV�
WKH�RWKHU�\HDUV�KDYLQJ�VLJQLILFDQW�PLVVLQJ�UHFRUGV�IRU�ZKLFK�QR�VLPSOH�DQG�UHOLDEOH�HVWLPDWH�FRXOG�EH�PDGH�
6WDQGDUG�WHVWV��&R[�	�6WXDUW�WHVW�IRU�WUHQG��.HQGDOO¶V�UDQN�FRUUHODWLRQ�WHVW��OLQHDU�UHJUHVVLRQ��FRXOG�QRW�GHWHFW
DQ\�WUHQGV�ZLWK�WLPH�LQ�WKH�UHFRUGV�IURP�.DLKX�5LYHU�RU�:DLPDWHQXL�1R������+RZHYHU��WKH�GLIIHUHQFH�EHWZHHQ
WKH� WZR� �UDLQIDOO� OHVV� VWUHDPIORZ�� GRHV� VKRZ� DQ� LQFUHDVLQJ� GLIIHUHQFH�ZLWK� WLPH�ZKLFK�ZRXOG� LQGLFDWH
LQFUHDVHG�HYDSRUDWLRQ�DV�VKRZQ�XVLQJ�:DLPDWHQXL�DV�D�UDLQIDOO�LQGH[��7DEOH������)LJ���������

7DEOH���� $YHUDJH�DQQXDO�VWUHDPIORZ��PP��DW�.DLKX�5LYHU��*RUJH��DQG�2SDKL�6WUHDP��DQG�UDLQIDOO
�PP��IRU�:DLPDWHQXL�1R�����

3HULRG .DLKX�5LYHU 2SDKL�6WUHDP .DLKX�2SDKL :DLPDWHQXL .DLKX�:DLPDWHQXL
7R����� ���� ��� ���� ���� ����
$IWHU����� ���� ��� ���� ���� ����

7KH�UHDVRQ�IRU�WKH�FKDQJH�LQ�IORZ�UHJLPH�LV�XQFOHDU���7KH�VKLIW�LQ�WKH�PDVV�FXUYH�RI�DFFXPXODWHG�:DLPDWHQXL
1R�� �� UDLQ� DQG�.DLKX�5LYHU� VWUHDPIORZ�YDOXHV� RFFXUUHG� DERXW� ����� DQG� FRLQFLGHG�ZLWK� WKH� FKDQJH� LQ
UHFRUGLQJ�DXWKRULW\�IURP�WKH�IRUPHU�1HZ�=HDODQG�0LQLVWU\�RI�:RUNV�1=02:��:DWHU�	�6RLO�'LYLVLRQ�
$XFNODQG��WR�WKH��WKHQ��1RUWKODQG�&DWFKPHQW�&RPPLVVLRQ��DQG�DOVR�WKH�SRVVLEOH�FKDQJH�LQ�:DLPDWHQXL�1R�
��UDLQIDOO���7KH�VORSH�FKDQJH�LQ�WKH�.DLKX�5LYHU�VWUHDPIORZ�:DLPDWHQXL�SUHFLSLWDWLRQ�UDWLR��7DEOH������LV
HTXLYDOHQW�WR�DERXW�����PP�\HDU�IRU�WKH�ZKROH�FDWFKPHQW��DERXW���WLPHV�WKDW�H[SHFWHG�WR�DFFRPSDQ\�D����
FKDQJH�LQ�FDWFKPHQW�ODQG�FRYHU�IURP�SDVWXUH�WR�IRUHVW��%RVFK�	�+HZOHWW�������5RZH�HW�DO����������,I�WKH
FDWFKPHQW�UDLQIDOO�KDG�QRW�GHFUHDVHG�DV�LQIHUUHG�IURP�WKH�UDLQIDOO�LQGH[��:DLPDWHQXL�1R�����WKHQ�WKH�IORZ
GHFUHDVH�ZRXOG�EH�HYHQ�ODUJHU��SRVVLEO\�����PP�\HDU���)XUWKHUPRUH��DV�PXFK�RI�WKH�FRYHU�FKDQJH�KDV�EHHQ
IURP�QDWLYH�IRUHVW�WR�SLQH�SODQWDWLRQ��DQ\�FKDQJH�ZRXOG�EH�H[SHFWHG�WR�EH�PXFK�VPDOOHU�WKDQ����PP�\HDU�
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.DLKX :DLPDWHQXL 'LIIHUHQFH
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.DLKX 2SDKL 'LIIHUHQFH

)LJ�������$QQXDO�VWUHDPIORZ�IURP�.DLKX�5LYHU�DW�WKH�*RUJH�WRJHWKHU�ZLWK�DQQXDO�UDLQIDOO�DW�:DLPDWHQXL�1R�
���DQG�FDWFKPHQW�HYDSRUDWLRQ�GHWHUPLQHG�DV�WKH�GLIIHUHQFH�EHWZHHQ�SUHFLSLWDWLRQ�DQG�VWUHDPIORZ�

$Q�DQDO\VLV�EHWZHHQ�FRPSDUDEOH�VWUHDPIORZ�IURP�WKH�2SDKL�6WUHDP�DQG�WKH�.DLKX�*RUJH��)LJ�������LQGLFDWHG
WKDW�WKHUH�ZDV�QR�WUHQG�LQ�HLWKHU�UHFRUG�QRU�LQ�WKH�GLIIHUHQFH�EHWZHHQ�WKHP���7KH�LQIHUHQFH�IURP�WKLV�LV�WKDW
WKH�EUHDN�LQ�WKH�PDVV�FXUYH�DQG�WKH�GLIIHUHQFH�EHWZHHQ�:DLPDWHQXL�1R����SUHFLSLWDWLRQ�DQG�.DLKX�5LYHU
*RUJH� VWUHDPIORZ� LV�� LQ� IDFW�� D� UDLQIDOO� DEHUUDWLRQ�EXW�GLIIHUHQW� WR� WKDW� VXJJHVWHG�E\�D�FRPSDULVRQ�ZLWK
'DUJDYLOOH���+RZHYHU��WKH�2SDKL�LV����NP�DZD\��KDV�D�GLIIHUHQW�UDLQIDOO�UHJLPH��LV�LQ�D�GLIIHUHQW�K\GURORJLFDO
UHJLRQ��WKH�+RNLDQJD�UHJLRQ��7RHEHV�	�3DOPHU���������DQG�WKH�PDVV�FXUYH�SORW�GLG�VKRZ�VRPH�YDULDQFH�DERXW
WKH�RYHUDOO�WUHQG�OLQH�

)LJ������ �$QQXDO�VWUHDPIORZ�IURP�.DLKX�5LYHU�*RUJH� WRJHWKHU�ZLWK� WKDW� IURP�WKH�2SDKL�5LYHU�DQG� WKH
GLIIHUHQFH�EHWZHHQ�WKHP�
1R�DWWHPSW�ZDV�PDGH�WR�V\QWKHVLVH�D�ORZ�IORZ�UHFRUG�IRU�.DLKX�5LYHU�#�*RUJH�SULRU�WR������DV�WKH�SRWHQWLDO
IRU�HUURUV�FRXOG�LQWURGXFH�IDOVH�UHVXOWV���7KHUHIRUH��IURP������RQ��H[FHSW�ZKHQ�UHFRUGV�ZHUH�PLVVLQJ�LQ�VRPH
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.DLKX 2SDKL

VXPPHUV��WKH�PLQLPXP�PHDQ���GD\�ORZ�IORZ�ZDV�H[WUDFWHG�IURP�WKH�GDWD���1R�WUHQGV�ZHUH�IRXQG��)LJ������
DOWKRXJK�IRU�FRPSDUDEOH�SHULRGV��WKH�PHDQ�DQQXDO���GD\�ORZ�IORZV��0$/)���ZHUH������DQG������PP�GD\
IRU�.DLKX�DQG�2SDKL��UHVSHFWLYHO\��ZKLFK�UHIOHFWV�WKH�GLIIHUHQW�K\GURORJLFDO�UHJLRQV�RI�WKHVH�FDWFKPHQWV

)LJ�������$QQXDO���GD\�ORZ�IORZ��PP�GD\��PHDVXUHG�IRU�WKH�.DLKX�5LYHU�DW�WKH�*RUJH�DQG�WKH�2SDKL�5LYHU�

2SRXWHNH�5LYHU
7KH�2SRXWHNH�5LYHU�DEXWV�WKH�HDVWHUQ�HGJH�RI�WKH�.DLKX�5LYHU�FDWFKPHQW�DQG�GUDLQV�LQWR�WKH�0DQJDNDKLD
5LYHU�EHWZHHQ�WKH�*RUJH�DQG�7LWRNL�JDXJLQJ�VWDWLRQV���$V�IRU�WKH�.DLKX�5LYHU��WKH�2SRXWHNH�5LYHU�LV�ORFDWHG
LQ� WKH�:DLSRXD� K\GURORJLFDO� UHJLRQ�� � ,QWHUSRODWLQJ� WKH� VDPH� UDLQIDOO� VWDWLRQV� XVHG� IRU� WKH�.DLKX�5LYHU
FDWFKPHQW�LQGLFDWHG�DQ�DSSUR[LPDWH�UDLQIDOO�JUDGLHQW�IURP������PP�LQ�WKH�VRXWK�ZHVW�WR������PP�LQ�WKH
QRUWK�ZHVW�ZLWK�D�FDWFKPHQW�DYHUDJH�RI�DERXW������PP�

2I�WKH�JDXJHG�FDWFKPHQWV�LQ�WKLV�DUHD��WKH�2SRXWHNH�5LYHU�FDWFKPHQW�QRZ�KDV�WKH�PRVW�H[WHQVLYH�DUHD�RI
IRUHVW��RYHU������ZLWK�DERXW�����LQ�H[RWLF�SODQWDWLRQV�LQ�������1=06������3����VW�(GQ�������3����VW�(GQ
������DQG�OLPLWHG�VFRSH�IRU�H[SDQVLRQ�WKHUHDIWHU�DV�D�FRQVHTXHQFH�RI�FKDQJHV�LQ�JRYHUQPHQW�SROLF\���$�VFDQ
RI� 78021=� �9LVLRQ� 6RIWZDUH� ������ FRQILUPV� WKHUH� KDV� EHHQ� OLWWOH�� LI� DQ\�� FKDQJH�� � 7KH� SODQWDWLRQV
HVWDEOLVKHG�E\������ZHUH�D�VLJQLILFDQW�FKDQJH� LQ� ODQG�XVH�DV�DW������ WKHUH�ZHUH�QR�SODQWDWLRQV�SUHVHQW
�1=06���1����QG�(GQ���������7KH�PDMRULW\�RI�WKH�SODQWDWLRQ�HVWDWH�ZDV�HVWDEOLVKHG�LQ�SDVWXUH�ZLWK�DERXW
����KDYLQJ�EHHQ�RULJLQDOO\�LQ�VFUXE�DQG�QDWLYH�IRUHVW�

7KH�VWUHDPIORZ�UHFRUG�EHJDQ�DW�DERXW������DQG�WKH�YHJHWDWLRQ�FRYHU�FRXOG�EH�FRQVLGHUHG�VWDEOH�RYHU�WKH
SHULRG�RI�UHFRUG��VXEMHFW�WR�IRUHVW�PDQDJHPHQW�RSHUDWLRQV���8QIRUWXQDWHO\��WKH�QXPEHU�RI�PLVVLQJ�YDOXHV�LQ
WKLV�VWUHDPIORZ�UHFRUG�GRHV�QRW�DOORZ�DQ�DQDO\VLV�RI�WUHQGV�LQ�DQQXDO�\LHOGV�WR�EH�PDGH��)LJ���������+RZHYHU�
WKH� ��� \HDUV� RI� UHFRUGV� DYDLODEOH� KDG� DQ� DYHUDJH� VWUHDPIORZ� \LHOG� RI� �����PP�� ���� RI� WKH� DVVXPHG
FDWFKPHQW�DYHUDJH�UDLQIDOO�RI������PP���$V�D�FRPSDULVRQ��IRU�WKH�VDPH�\HDUV��WKH�.DLKX�5LYHU�DW�*RUJH�\LHOG
ZDV������PP������RI�WKH�DVVXPHG������PP�DQQXDO�UDLQIDOO��WKLV�FDWFKPHQW�KDYLQJ�VRPH���±����SDVWXUH�
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.DLKX 2SRXWHNH 'LIIHUHQFH

)LJ�������$QQXDO�VWUHDPIORZ�IURP�WKH�2SRXWHNH�5LYHU�FDWFKPHQW�DQG�UDLQIDOO�IRU�%URRNYDOH�ORFDWHG�QHDU�WKH
VWUHDP�JDXJLQJ�VWDWLRQ�

$�PRUH�FRPSOHWH�UHFRUG�RI�ORZ�IORZV�DW�2SRXWHNH�5LYHU�HQDEOHG�D�FRPSDULVRQ�ZLWK�WKH�.DLKX�5LYHU�WR�EH
PDGH��WKHUH�EHLQJ�QR�GHWHFWDEOH�WUHQG�RYHU�WLPH�DW�WKH�ODWWHU�VLWH���7KH����\HDU�UHFRUG�DW�2SRXWHNH�5LYHU�GRHV
QRW�VKRZ�DQ\�WUHQG�ZLWK�WLPH��)LJ�������DQG�PHDQ�YDOXHV�ZHUH�2SRXWHNH�������������PP�GD\�DQG�.DLKX�����
�������PP�GD\�

)LJ������ �$QQXDO�PHDQ���GD\� ORZ�IORZ��PP�GD\��PHDVXUHG� IRU� WKH�2SRXWHNH�DQG�.DLKX�ULYHUV�DQG� WKH
GLIIHUHQFH�EHWZHHQ�WKHP�
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+LNXUDQJL�5LYHU
/LNH�WKH�2SRXWHNH�5LYHU��WKH�+LNXUDQJL�5LYHU�HQWHUV�WKH�0DQJDNDKLD�5LYHU�EHWZHHQ�WKH�WZR�JDXJLQJ�VWDWLRQV�
EXW�LV�ORFDWHG�LQ�WKH�+RNLDQJD�K\GURORJLFDO�UHJLRQ���7KH�VWUHDPIORZ�UHFRUG�LV��XQIRUWXQDWHO\��LQ�WZR�SKDVHV�
����±�����PHDVXUHG�E\�1=02:�DQG�EHJLQQLQJ�DJDLQ�DIWHU�UHLQVWDOODWLRQ�E\�WKH��WKHQ��1RUWKODQG�&DWFKPHQW
&RPPLVVLRQ�LQ�������5DLQIDOO�DW�3LSLZDL��1,:$�VLWH�$�������LQ�WKH�PLGGOH�RI�WKH�FDWFKPHQW�LV�DERXW�����
PP������±�����QRUPDO�IURP�1=0HW6��������UHGXFHG�E\�DERXW�����PP�WR�EULQJ�LW�LQ�OLQH�ZLWK�RWKHU�ORFDO
����±�����QRUPDOV�IURP�7RPOLQVRQ�	�6DQVRP�����������1R�RWKHU�VWUHDPIORZ�UHFRUG�IURP�D�FDWFKPHQW�ZLWK
XQFKDQJHG�ODQG�FRYHU�LV�DYDLODEOH�IRU�FRPSDULVRQ�RYHU�WKLV�ZKROH�SHULRG��EXW�WKHUH�LV�D�UDLQIDOO�UHFRUG�IURP
5XDWDQJDWD�1R�����1,:$�VLWH�$�����������±�����QRUPDO������PP������NP�HDVW�RI�WKH�+LNXUDQJL�JDXJLQJ
VWDWLRQ��

7KH�SODQWDWLRQV�HVWDEOLVKHG�E\������ZHUH�D�VLJQLILFDQW�FKDQJH�LQ�ODQG�XVH�EHFDXVH�WKHUH�ZHUH�QR�SODQWDWLRQV
SUHVHQW�LQ�������1=06���1����QG�(GQ���������/DQG�FRYHU�LQ�������1=06������3����VW�(GQ�������3����VW
(GQ�������ZDV�DERXW����NP�������RI�WKH�FDWFKPHQW��LQ�SODQWDWLRQ�ZLWK�SDVWXUH��F�������DQG�QDWLYH�IRUHVW�DQG
VFUXE��F�������PDNLQJ�XS�WKH�EDODQFH���7KH�PDMRULW\�RI�WKH�SODQWDWLRQ�HVWDWH�ZDV�HVWDEOLVKHG�LQ�VFUXEODQG
�SHUKDSV�RI�WKH�RUGHU�RI������ZLWK�WKH�EDODQFH�PRUH�RU�OHVV�HYHQO\�VSOLW�EHWZHHQ�SDVWXUH�DQG�QDWLYH�IRUHVW�
)URP�WKH�K\GURORJLFDO�VWDQGSRLQW��WKH�ODQG�XVH�FKDQJH�LV�HTXLYDOHQW�WR�SODQWLQJ�RQO\�DERXW����RI�WKH�WRWDO
FDWFKPHQW�IURP�SDVWXUH�

:KHQ�DQQXDO�VWUHDPIORZ�IURP�WKH�+LNXUDQJL�5LYHU�ZDV�SORWWHG�DJDLQVW�DQQXDO�UDLQIDOO�IURP�5XDWDQJDWD��)LJ�
�����WKHUH�ZHUH�QR�REYLRXV�GLIIHUHQFHV�IRU�WKH�WZR�SHULRGV�����±���DQG�����±�����7KLV�ZDV�FRQILUPHG�XVLQJ
D�0DQQ�:KLWQH\�WHVW��QRW�XQH[SHFWHGO\�FRQVLGHULQJ�WKH�VPDOO�FKDQJH�LQ�ODQG�FRYHU�IURP�WKH�K\GURORJLFDO
VWDQGSRLQW���5DLQIDOO�LQ�WKH�FDWFKPHQW�LV�OLNHO\�WR�EH�KLJKHU�WKDQ�WKH�3LSLZDL�QRUPDO�ZRXOG�VXJJHVW��WKLV�EHLQJ
ORFDWHG�LQ�WKH�PDLQ�YDOOH\���$V�5XDWDQJDWD�1R����KDV�D�QRUPDO�RI�DERXW������PP��WKH�+LNXUDQJL�5LYHU
FDWFKPHQW�UDLQIDOO�PD\�EH�FORVHU�WR������PP���$W�5XDWDQJDWD�1R�����UDLQIDOO�DYHUDJHG�����DQG�����RI
QRUPDO�IRU�����±���DQG�����±����UHVSHFWLYHO\���$VVXPLQJ�WKHVH�SHUFHQWDJHV�DSSOLHG�WR�WKH�+LNXUDQJL�5LYHU
FDWFKPHQW�UDLQIDOO�HVWLPDWH��WKH�DYHUDJH�VWUHDPIORZ�\LHOGV�IRU�WKH�VDPH�SHULRGV�DW�����DQG�����PP�ZHUH���
DQG�����RI�UDLQIDOO���7KLV�GLIIHUHQFH�FRXOG�QRW�EH�DWWULEXWHG�WR�WKH�ODQGXVH�FKDQJH�DV�WKHUH�LV�VRPH�GRXEW�RYHU
WKH�UDLQIDOO�EDVH�XVHG�IRU�FRPSDULVRQV�

)LJ�������5HODWLRQVKLS�EHWZHHQ�DQQXDO�VWUHDPIORZ�IURP�WKH�+LNXUDQJL�5LYHU�FDWFKPHQW�FRPSDUHG�WR�UDLQIDOO
DW�5XDWDQJDWD�1R����

7KH�DQQXDO�PHDQ���GD\�ORZ�IORZV�IRU�WKH�+LNXUDQJL�5LYHU�DUH�VKRZQ�LQ�)LJ��������7KHUH�LV�D�VLJQLILFDQW
GLIIHUHQFH��0DQQ±:KLWQH\�WHVW��LQ�WKH�OHYHOV�IRU�WKH�WZR�SHULRGV�ZLWK�WKH�PHDQ�IRU�����±���EHLQJ�����
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PP�GD\�DQG�WKDW�IRU�WKH�����±�����SHULRG������PP�GD\���$QQXDO�VWUHDPIORZ�WRWDOV�ZHUH�VLPLODU�IRU�WKH�WZR
SHULRGV���%HFDXVH�RI�WKH�EUHDN�LQ�WKH�UHFRUG��LW�LV�GLIILFXOW�WR�DVVLJQ�WKH�GLIIHUHQFH�LQ�0$/)��YDOXHV�IRU�WKH
WZR�SHULRGV�WR�D�ODQG�XVH�FKDQJH�DV�LW�PD\�EH�D�FRQVHTXHQFH�RI�WKH�UHLQVWDOODWLRQ�RI�WKH�HTXLSPHQW�RU�VWUHDP
FKDQQHO�FKDQJHV�

)LJ�������$QQXDO�PLQLPXP�PHDQ���GD\�ORZ�IORZV�PHDVXUHG�DW�WKH�+LNXUDQJL�5LYHU�

3XNHWXUXD
7KH�3XNHWXUXD�FDWFKPHQWV�ZHUH�HVWDEOLVKHG�DV�SDUW�RI�WKH�,QWHUQDWLRQDO�+\GURORJLFDO�'HFDGH�SURJUDPPH�LQ
WKH�PLG�����V�ZLWK� WKH�SXUSRVH�RI� LQYHVWLJDWLQJ�WKH�HIIHFWV�RI�VFUXE�FOHDUDQFH�DQG�WKH�HVWDEOLVKPHQW�RI
LPSURYHG�SDVWXUH�RQ�ZDWHU�\LHOG�DQG�TXDOLW\���7KH\�DUH�SDUW�RI�WKH�+RNLDQJD�K\GURORJLFDO�UHJLRQ��DQG�GUDLQ
LQWR�WKH�$SRQJD�6WUHDP��ZKLFK�HQWHUV�WKH�0DQJDNDKLD�5LYHU�MXVW�EHORZ�WKH�+LNXUDQJL�5LYHU�DQG�DERYH�WKH
7LWRNL� JDXJLQJ� VWDWLRQ�� � 3XNHWLWRL� 6WUHDP� LV� WKH� ODUJHVW� RI� WKH� FDWFKPHQWV� PRQLWRUHG�� KDV� WKH� ORQJHVW
VWUHDPIORZ� UHFRUG� DQG�� KHQFH�� LV� WKH� RQO\� RQH� FRQVLGHUHG� KHUH�� �5DLQIDOO�PHDVXUHG� DW� WKH�3XNHZDHQJD
UDLQJDXJH� �1,:$�6LWH�$������� ����±�����QRUPDO� �����PP��15&� VLWH� �������� LQ� WKH�PLGGOH� RI� WKH
FDWFKPHQW�LV�DEOH�WR�SURYLGH�DQ�LQGH[�RI�FDWFKPHQW�UDLQIDOO��

3ULRU�WR�WKH�VWXG\��WKH�FDWFKPHQW�ZDV�FRYHUHG�ZLWK�PL[HG�DJH�PDQXND�VFUXE��1=06���1�����QG�(GQ�������
ZKLFK�KDG�UHJHQHUDWHG�DIWHU�EXUQLQJ���6RPH�SDWFKHV�RI�VFUXE�ZHUH�XS�WR����\HDUV�ROG���7KH�PDQXND�VFUXEODQG
ZDV�EXUQHG�LQ�)HEUXDU\������DQG�WKH�FDWFKPHQW�GLVF�FXOWLYDWHG�IRU�DERXW�D�\HDU�EHIRUH�EHLQJ�SODQWHG�LQ
SDVWXUH�EHWZHHQ�0DUFK�DQG�0D\��������*UD]LQJ�EHJDQ�-XO\�������6FKRXWHQ�������:DXJK���������%\�ZLQWHU
������WKH�YHJHWDWLRQ�FRYHU�ZDV�����SDVWXUH�����QDWLYH�EXVK������JRUVH�EUDFNHQ�PDQXND�UHJHQHUDWLRQ�
%HIRUH�������D�VWDUW�KDG�EHHQ�PDGH�RQ�ODUJH�VFDOH�IRUHVWU\�SODQWLQJ��PDLQO\�LQ�DUHDV�XQVXLWDEOH�IRU�SDVWXUH
�6FKRXWHQ���������6FKRXWHQ�LPSOLHG�WKDW�PRUH�DIIRUHVWDWLRQ�ZRXOG�EH�WDNLQJ�SODFH�EXW�WKH������WRSRJUDSKLF
PDS��1=06�����3����VW�(GQ�������VKRZV�VFUXE�LQ�WKH�JXOOLHV�ZLWK�QR�SODQWDWLRQ�HVWDEOLVKPHQW��

&KDQJHV�LQ�DQQXDO�VWUHDPIORZ�UHIOHFW�WKHVH�ODQG�XVH�FKDQJHV���3ULRU�WR�WKH�ODQG�WUHDWPHQW�SKDVH��VWUHDPIORZ
DYHUDJHG�����������RI������PP�UDLQIDOO�DW�WKH�3XNHZDHQJD�JDXJH�DQG�D�UHJUHVVLRQ�DQDO\VLV�UHVXOWHG�LQ�

6WUHDPIORZ� ����������������������î�5DLQIDOO 6(� �����U�� �������Q� �� ���
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3XNHWLWRL 3UHGLFWLRQ 'LIIHUHQFH

7KLV�HTXDWLRQ�KDV�EHHQ�XVHG�WR�SUHGLFW�WKH�VWUHDPIORZ�WKDW�ZRXOG�KDYH�EHHQ�PHDVXUHG�LI�WKHUH�KDG�EHHQ�QR
FKDQJH�LQ�ODQG�XVH�DQG��WKXV��WR�HVWLPDWH�WKH�FKDQJH�LQ�VWUHDPIORZ�WKDW�FRXOG�EH�DWWULEXWHG�WR�WKH�FKDQJH��)LJ�
�������$IWHU�EXUQLQJ�WKHUH�ZDV�DQ�LQFUHDVH�RI�����PP�LQ�WKH�ILUVW�\HDU�ZLWK�D�VWHDG\�GHFOLQH�RYHU�WKH�QH[W��
\HDUV�VR�WKDW�E\������VWUHDPIORZ�ZDV�DERXW�WKH�SUH�WUHDWPHQW�OHYHO�RU�EHORZ���7DEOH�����VXPPDULVHV�WKH
FKDQJHV�ZKLFK��LQ�WKH�DEVHQFH�RI�DGGLWLRQDO�LQIRUPDWLRQ��FDQ�RQO\�EH�DWWULEXWHG�WR�WKH�LQLWLDO�FOHDUDQFH�RI�WKH
VFUXE�IROORZHG�E\�UHYHUVLRQ�EDFN�LQWR�VFUXEODQG�
�

)LJ�������$QQXDO�VWUHDPIORZ�PHDVXUHG�DW�3XNHWLWRL�6WUHDP�DQG�WKDW�SUHGLFWHG�IRU�QR�ODQGXVH�FKDQJH�XVLQJ
(TXDWLRQ�������7KH�GLIIHUHQFH�LV�WKH�HIIHFW�RI�ODQG�XVH�FKDQJH���1R�HVWLPDWH�FRXOG�EH�PDGH�IRU������DV�UDLQIDOO
GDWD�ZHUH�PLVVLQJ�

7DEOH���� $YHUDJH�DQQXDO�VWUHDPIORZ�DW�3XNHWLWRL�6WUHDP�DQG�FKDQJHV�DV�D�FRQVHTXHQFH�RI�ODQG�FRYHU�
1R�HVWLPDWH�FRXOG�EH�PDGH�IRU������DV�UDLQIDOO�GDWD�ZHUH�PLVVLQJ�

5DLQIDOO

�PP�

6WUHDPIORZ

�PP�

6WUHDPIORZ�
UDLQIDOO�
���

$YHUDJH�FKDQJH
IURP�SUHGLFWLRQ

�PP�
����±�����0DQXND�VFUXE ���� ��� �� �
����±�����3DVWXUH�	�UHYHUVLRQ ���� ��� �� ���
����±�����5HYHUVLRQ� ���� ��� �� ���

7KH�3XNHWXUXD�DQG�+LNXUDQJL�ULYHU�FDWFKPHQWV�ERWK�IDOO�LQWR�WKH�+RNLDQJD�K\GURORJLFDO�UHJLRQ��7RHEHV�	
3DOPHU���������7KUHH�\HDUV�RI�FRQFXUUHQW�GDWD�DUH�DYDLODEOH�IRU�WKH�FDWFKPHQWV��ZLWK�3XNHWLWRL�6WUHDP�XQGHU
VFUXE�DQG�+LNXUDQJL�5LYHU�XQGHU�PL[HG�FRYHU���'LIIHUHQFHV�LQ�VWUHDPIORZ�\LHOGV�IURP�WKH�FDWFKPHQWV�DUH
DSSDUHQW�ZLWK�WKH������VFUXE�FRYHUHG�3XNHWLWRL�6WUHDP�FDWFKPHQW�\LHOGLQJ�OHVV�VWUHDPIORZ�WKDQ�WKH�PL[HG�
FRYHU�+LNXUDQJL�5LYHU�FDWFKPHQW��7DEOH�������ZKLFK�KDV�D�VLJQLILFDQW�DUHD��PDLQO\�WKH�0RHQJDZDKLQH�6WUHDP
FDWFKPHQW��LQ�SDVWXUH���7KH�GLIIHUHQFHV�DUH�RSSRVLWH�WR�WKH�WUHQG�QRUPDOO\�H[SHFWHG�ZKHUH�D�FDWFKPHQW�ZLWK
D�VLJQLILFDQWO\�ODUJHU�SDVWXUH�FRPSRQHQW�DQG�VLPLODU�UDLQIDOO�ZRXOG�EH�H[SHFWHG�WR�KDYH�WKH�JUHDWHU�ZDWHU
\LHOG���7KXV��WKH�FRPSDULVRQ�VKRXOG�EH�WUHDWHG�ZLWK�FDXWLRQ�DV�WKHUH�LV�D�ODUJH�GLVSDULW\�LQ�FDWFKPHQW�DUHD��DQG
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WKH�FDWFKPHQW�UDLQIDOO�HVWLPDWHV�PD\�DOVR�FRQWDLQ�XQNQRZQ��EXW�VLJQLILFDQW��GLIIHUHQFHV�IURP�WUXH�YDOXHV��

7DEOH���� $QQXDO�VWUHDPIORZ�DW�3XNHWLWRL�6WUHDP�DQG�+LNXUDQJL�5LYHU�IRU�����±�������7KH�5XDWDQJDWD
1R����UDLQIDOO�KDV�EHHQ�UHGXFHG����WR�DSSUR[LPDWH�D�FORVHU�HVWLPDWH�RI�FDWFKPHQW�UDLQIDOO��VHH�SUHYLRXV
GLVFXVVLRQ�XQGHU�+LNXUDQJL��

6WUHDPIORZ��PP� 5DLQIDOO��PP�
<HDU +LNXUDQJL 3XNHWLWRL ����RI�5XDWDQJDWD�1R��� 3XNHZDHQJD
���� ���� ���� ����� �����
���� ����� ���� ����� �����
���� ���� ���� ����� �����

$YHUDJH ���� ���� ����� �����
6WUHDPIORZ�UDLQIDOO���� ��� ���

7KH�DQQXDO�VHULHV�RI���GD\�ORZ�IORZV�IRU�3XNHWLWRL�6WUHDP��)LJ�������VKRZ�WKDW�ORZ�IORZV�WHQG�WR�EH�YHU\�ORZ�
JHQHUDOO\�OHVV�WKDQ�����PP�GD\�DQG�D�FRQVHTXHQFH�RI�WKH�JHRORJLF�PDNHXS�RI�WKH�UHJLRQ���7KH�3XNHWLWRL
6WUHDP�KDV�UXQ�GU\�LQ����RI�WKH����\HDUV�RI�UHFRUG���7KHUH�ZDV�RQO\�RQH�RFFXUUHQFH�LQ�WKH�SUH�EXUQLQJ�SHULRG�
EXW�WKH�FDWFKPHQW�KDV�UXQ�GU\�XS�WR�����GD\V�D�\HDU�LQ�PRVW�\HDUV�DIWHU�WUHDWPHQW���:KLOH�LW�ZRXOG�EH�WHPSWLQJ
WR�DWWULEXWH�WKLV�LQFUHDVHG�IUHTXHQF\�WR�UHJHQHUDWLRQ�RI�VFUXE��RQH�IDFWRU�PD\�EH�D�GULHU�UDLQIDOO�UHJLPH�DV
DYHUDJH�UDLQIDOO�EHWZHHQ�����DQG������ZDV�����PP�ORZHU�WKDQ�LQ�WKH�SUH�EXUQLQJ�SKDVH�

)LJ�������$QQXDO�PLQLPXP�PHDQ���GD\�ORZ�IORZV�DW�3XNHWLWRL�6WUHDP��
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0DQJDNDKLD�5LYHU
7KLV�ODUJH�FDWFKPHQW�LV�WR�WKH�QRUWK�DQG�HDVW�RI�WKH�.DLKX�5LYHU�FDWFKPHQW�DQG�ZHVW�RI�WKH�+LNXUDQJL�5LYHU
FDWFKPHQW�DQG�KDV�EHHQ�JDXJHG�DW�WZR�VLWHV���7KH�XSSHU�VLWH�DW�WKH�*RUJH�KDV�EHHQ�JDXJHG�VLQFH������DQG�D
UHFRUGLQJ�VLWH�DW�7LWRNL�ZDV�LQVWUXPHQWHG�LQ��������$ERYH�WKH�*RUJH�VLWH��WKH�PDMRULW\�RI�WKH�FDWFKPHQW�IDOOV
LQWR�WKH�:DLSRXD�K\GURORJLFDO�UHJLRQ�RI�ZKLFK�WKH�0DQJDNDKLD�5LYHU�ZDV�VHOHFWHG�DV�WKH�UHSUHVHQWDWLYH�EDVLQ
�1=02:�������ZKLOH�D�VXEVWDQWLDO�SURSRUWLRQ�RI�WKH�DUHD�MRLQLQJ�WKH�FDWFKPHQW�EHWZHHQ�WKH�*RUJH�DQG
7LWRNL�VLWHV�LV� W\SLFDO�RI�WKH�+RNLDQJD�UHJLRQ�� �7KH�UHFRUGV�IURP�WKH�7LWRNL�VLWH�DUH�QRW�FRQVLGHUHG�KHUH
EHFDXVH�LW�RQO\�EHJDQ�LQ������DQG�WKHUH�DUH�D�ODUJH�QXPEHU�RI�PLVVLQJ�SHULRGV��

,Q�WKH�FDWFKPHQW�DERYH�WKH�*RUJH�VLWH��UDLQIDOO�YDULHV�FRQVLGHUDEO\��ZLWK�:DLPDWHQXL�1R����LQ�WKH�VRXWK�ZHVW
UHFHLYLQJ�DERXW������PP�\HDU��.DXDQD�'RZQV� LQ� WKH�QRUWK�HDVW�DERXW������PP��1,:$�6LWH�$������
����±�����QRUPDO������PP����2XWVLGH�WKLV�FDWFKPHQW�DUH�D�QXPEHU�RI�UDLQIDOO�VLWHV�LQGLFDWLQJ�ORZHU�YDOXHV�
.DLNRKH�DHURGURPH��1,:$�VLWH�$�����������±�����QRUPDO������PP��WR�WKH�QRUWK��3LSLZDL��1,:$�VLWH
$�����������±�����QRUPDO������PP��WR�WKH�HDVW��:DLSRXD�)RUHVW��1,:$�VLWH�$�����������±�����QRUPDO
�����PP��WR�WKH�ZHVW��DQG�VRXWK�DW�3DNRWDL��1,:$�VLWH�$�����������±�����QRUPDO������PP���3DUDNDR
�1,:$�VLWH�$�����������±�����QRUPDO������PP������±�����QRUPDO������PP��DQG�7LWRNL��1,:$�VLWH
$������� ����±����� QRUPDO� �����PP�� ����±����� QRUPDO� �����PP��� �0DNLQJ� DQ� DGMXVWPHQW� IRU� WKH
GLIIHUHQFH�EHWZHHQ�WKH�WZR�VHWV�RI�QRUPDOV��DYHUDJH�FDWFKPHQW�SUHFLSLWDWLRQ�DERYH�WKH�*RUJH�ZLOO�EH�RI�WKH
RUGHU�RI�����±�����PP��WKH�WRS�HQG�RI�WKLV�UDQJH�EHLQJ�WKH�DYHUDJH�JLYHQ�LQ�1=02:��������

/DQG�FRYHU�KDV�FKDQJHG�RYHU�WKH����\HDUV�RI�WKH�VWUHDPIORZ�UHFRUG���1=02:��������JLYHV�WKH�ODQG�FRYHU
DV�����QDWLYH�IRUHVW�ZLWK�WKH�UHPDLQGHU�LQ�URXJK�SDVWXUH�DQG�ODQG�UHYHUWLQJ�WR�IHUQ�DQG�VFUXE���+RZHYHU��WKHUH
ZDV�����KD�RI�SODQWDWLRQ�����RI�WKH�FDWFKPHQW��SUHVHQW�QRUWK�ZHVW�RI�$ZDUXD�LQ�WKH�PLG�����V��1=06��
1����QG�(GQ���������,QIRUPDWLRQ�IURP�&DUWHU�+ROW�+DUYH\��TXRWHG�LQ�5RZH�������LQGLFDWHG�WKDW�E\�����
DERXW������KD������RI�WKH�FDWFKPHQW�KDG�EHHQ�SODQWHG�DQG�WKLV�KDG�ULVHQ�WR�VRPH������KD�������LQ�����
�1=06�����3����VW�(GQ�������FRPSLOHG�������DQG������KD�������E\��������/LWWOH�DGGLWLRQDO�SODQWLQJ�KDG
WDNHQ�SODFH�E\�������5RZH�������DQG�WKLV�LV�FRQILUPHG�LQ�SORWV�IURP�78021=��9LVLRQ�6RIWZDUH�������
0RVW�RI�WKH�FRYHU�FKDQJH�ZDV�IURP�XQGHYHORSHG�SDVWXUH�DQG�VFUXE��

:KHQ� DFFXPXODWHG� DQQXDO� VWUHDPIORZ� DW�0DQJDNDKLD� 5LYHU�#� *RUJH� LV� SORWWHG� DJDLQVW� UDLQIDOO� IURP
:DLPDWHQXL�1R����DV�D�VXUURJDWH�FDWFKPHQW�UDLQIDOO�LQGH[��WKHUH�LV�D�FKDQJH�LQ�VORSH�WKDW�RFFXUV�DW�DERXW�����
�)LJ�� ������� � 7KH� SODQWLQJ� RI� ��� RI� WKH� FDWFKPHQW� EHWZHHQ� ����� DQG� ����� KDG� QR� REYLRXV� HIIHFW� RQ
VWUHDPIORZ�\LHOGV�SUREDEO\�EHFDXVH�SODQWLQJ�ZDV�VSUHDG�WKURXJKRXW�WKLV�SHULRG��ZKLFK�PDNHV�\LHOG�FKDQJHV
YHU\�GLIILFXOW�WR�GHWHFW���7KH�REVHUYHG�FKDQJH�DIWHU�����������RI�WKH�FDWFKPHQW�KDG�EHHQ�SODQWHG�LQ�WKH
SUHYLRXV���\HDUV��LV�HTXLYDOHQW�WR�����PP�\HDU�IRU�WKH�ZKROH�FDWFKPHQW�DQG�LV�D�UHGXFWLRQ�LQ�VWUHDPIORZ�IURP
����RI�SUHFLSLWDWLRQ�WR������

:KHQ�DQQXDO�VWUHDPIORZ�LV�SORWWHG�DJDLQVW�DQQXDO�UDLQIDOO�WKHUH�LV�D�WHQGHQF\�IRU�VHSDUDWH�FOXVWHUV�SULRU�WR
�����DQG� �DIWHU������)LJ��������� WKH�DQQXDO�PHDQ�\LHOGV�EHLQJ������DQG������PP�IRU� UHVSHFWLYH�PHDQ
UDLQIDOOV�RI������DQG������PP���$�0DQQ±:KLWQH\�WHVW�RQ�0DQJDNDKLD�5LYHU�DQQXDO�\LHOGV�WR������DQG�IRU
�����RQZDUGV�LQGLFDWHG�WKH�GLIIHUHQFH�EHWZHHQ�WKH�PHDQV�ZRXOG�EH�VLJQLILFDQW���

6HSDUDWH� UHJUHVVLRQ� HTXDWLRQV�ZHUH� FDOFXODWHG� IRU� HDFK�RI� WKHVH�SHULRGV�� �1RWZLWKVWDQGLQJ� WKH� IDFW� WKDW
(TXDWLRQV�����DQG�����DUH�QRW�VWDWLVWLFDOO\�GLIIHUHQW�EHFDXVH�WKH�FRQILGHQFH�OLPLWV�RYHUODS�JUHDWO\��WKH\�GR
SURGXFH�D�GLIIHUHQFH�RI�����PP�IRU�PHDQ�:DLPDWHQXL�UDLQIDOO��ZKLFK�LV�VLPLODU�WR�WKH�GLIIHUHQFHV�DERYH���

7R����� 0DQJDNDKLD� ����������������������î�:DLPDWHQXL 6(� ������U�� �������Q� ��� �����
�����RQ� 0DQJDNDKLD� ����������������������î�:DLPDWHQXL 6(� ������U�� �������Q� ��� �����
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5DLQIDOO��PP�

7R����� �����RQ�

)LJ��������$FFXPXODWHG�VWUHDPIORZ�DW�0DQJDNDKLD�5LYHU�#�*RUJH�SORWWHG�DJDLQVW�DFFXPXODWHG�UDLQIDOO�DW
:DLPDWHQXL�1R����VKRZV�D�FKDQJH�LQ�VORSH�DERXW������ZKHQ�DFFXPXODWHG�UDLQIDOO�LV�DERXW��������PP�

)LJ��������$QQXDO�VWUHDPIORZ�DW�0DQJDNDKLD�5LYHU�#�*RUJH�SORWWHG�DJDLQVW�UDLQIDOO�DW�:DLPDWHQXL�1R���
VKRZLQJ� WKH� QRQ�H[FOXVLYH� FOXVWHULQJ� RI� SRLQWV� IRU� WKH� WZR� SHULRGV�� WR� ����� DQG� ����� RQZDUGV�� � 7KH
UHJUHVVLRQ�OLQHV�IRU�(TXDWLRQV�����DQG�����DUH�SORWWHG�

7KH�WKUHH�DQDO\VHV�DOO�SRLQW�WR�D�GHFUHDVH�LQ�VWUHDPIORZ�\LHOG�RI�DERXW�����PP�\HDU�DV�D�FRQVHTXHQFH�RI�WKH
PLG�����V�EXUVW�RI�SODQWLQJ��WKH�FKDQJH�WDNLQJ�SODFH�RQFH�WKH�HDUOLHU�SODQWHG�WUHHV�KDG�UHDFKHG�DERXW���\HDUV
ROG���7KH�GHFUHDVH�WKDW�UHVXOWHG�IURP�SODQWLQJ�����RI�WKH�FDWFKPHQW�RYHU���\HDUV�LV�D�ORW�KLJKHU�WKDQ�H[SHFWHG
EHLQJ�HTXLYDOHQW�WR������PP�FKDQJH�IRU�D�FDWFKPHQW�FRPSOHWHO\�DIIRUHVWHG�IURP�SDVWXUH���:KLOH�SHUKDSV����
PP�RI�WKLV�FKDQJH�PLJKW�EH�DWWULEXWHG�WR�LQFUHDVHG�LQWHUFHSWLRQ�E\�WKH�QHZ�SODQWDWLRQV�FRPSDUHG�WR�SDVWXUH
�EDVHG� RQ� ���� RI� SUHFLSLWDWLRQ� �5RZH� HW� DO�� ������� DQG� WKHUH� ZLOO� EH� VRPH� LQFUHDVH� LQ� GU\�FDQRS\
HYDSRUDWLRQ��QRW�DOO�WKLV�GHFUHDVH�LQ�\LHOG�FDQ�EH�H[SODLQHG�E\�WKH�H[WHQW�RI�DIIRUHVWDWLRQ�WKDW�KDV�RFFXUUHG
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0DQJDNDKLD .DLKX 'LIIHUHQFH

LQ�WKLV�FDWFKPHQW�
7KH�DQQXDO�PLQLPXP���GD\�ORZ�IORZ�VHULHV�IRU�0DQJDNDKLD�5LYHU�DW�*RUJH�LV�VKRZQ�LQ�)LJ���������7KLV�VHULHV
KDV�QRQ�VLJQLILFDQWO\�GLIIHUHQW�PHDQV�IRU�WKH�SHULRGV�WR������DQG�IURP������RQZDUGV�RI������PP�GD\�DQG
�����PP�GD\��UHVSHFWLYHO\���%RWK�WKH�&R[�	�6WXDUW�WHVW�IRU�WUHQG�FRPSDULQJ�WKH����YDOXHV�DW�HDFK�HQG�RI�WKH
VHTXHQFH��DQG�WKH�0DQQ±:KLWQH\�WHVW�IRU�GLIIHUHQFHV�LQ�WKH�PHDQV�ZHUH�XQDEOH�WR�GHWHFW�GLIIHUHQFHV�LQ�WKH
GDWD���2QH�SRLQW�ZRUWK�QRWLQJ�LQ�WKLV�ORQJ�VHTXHQFH�LV�WKDW�PLQLPXP�YDOXHV�RI�DERXW������PP�GD\�RFFXU
WKURXJKRXW�WKH�VWXG\�SHULRG���&RPSDULVRQV�EHWZHHQ�.DLKX�5LYHU�DW�*RUJH�DQG�0DQJDNDKLD�5LYHU�DW�*RUJH
UHFRUGV�IURP������WR������VKRZ�QR�WUHQGV�WKDW�FRXOG�EH�DWWULEXWHG�WR�DIIRUHVWDWLRQ���%RWK�FDWFKPHQWV�DUH�LQ
WKH�:DLSRXD�K\GURORJLFDO�UHJLRQ��ZKLFK�LV�UHIOHFWHG�LQ�WKH�VLPLODU�PHDQ�ORZ�IORZV�

)LJ��������$QQXDO�PLQLPXP���GD\�ORZ�IORZV�IRU�WKH�0DQJDNDKLD�5LYHU�DW�*RUJH���7KH�.DLKX�5LYHU�GDWD�ZHUH
RIIVHW�IRU�FODULW\���
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��� 0DQJDKDKXUX�6XLWH

7R�WKH�HDVW�RI�WKH�0DQJDNDKLD�6XLWH�LV�D�VHFRQG�VHW�RI�FDWFKPHQWV�ZLWK�VXEVWDQWLDO�SODQWDWLRQ�IRUHVWV�WR�WKH
QRUWK�DQG�QRUWK�HDVW�RI�:KDQJDUHL��7DEOH��������7KH�PDLQ�FDWFKPHQW�LV�WKH�0DQJDKDKXUX�6WUHDP�DQG�WKHUH
DUH�VKRUW�WHUP�UHFRUGV�IURP�VPDOO�FDWFKPHQWV�DW�*OHQEHUYLH��

7DEOH���� 1RUWKODQG�5HJLRQ��0DQJDKDKXUX�6XLWH�FDWFKPHQWV�ZLWK�ODQG�FRYHU�DW������

6LWH 6WDUW�RI
JDXJLQJ�

(QG�RI
JDXJLQJ�

$UHD��NP�� /DQG�FRYHU

0DQJDKDKXUX�#�&RXQW\�:HLU 'HF����� ���� ([RWLF���QDWLYH
1JXQJXUX�#�'XJPRUHV�5RFN $XJ����� ���� 1DWLYH���SDVWXUH
*OHQEHUYLH�#�4XDUU\ 'HF����� -DQ����� ���� ([RWLF
*OHQEHUYLH�#�3LQHV $SU����� -XO����� ����� ([RWLF
*OHQEHUYLH�#�/RJ�%ULGJH $SU����� -XO����� ����� ([RWLF
3XNHWXUXD�#�3XNHWLWRL� -DQ����� $XJ����� ���� 3DVWXUH

0DQJDKDKXUX�6WUHDP
7KH�ORQJHVW�UXQQLQJ�GDWD�VHW�LV�IURP�WKH�0DQJDKDKXUX�6WUHDP��ZKLFK�GUDLQV�WKH�PDMRULW\�RI�*OHQEHUYLH�)RUHVW
DQG�OLHV�ZLWKLQ�WKH�:KDQJDUHL�K\GURORJLFDO�UHJLRQ���,Q�������WKH�ODQG�FRYHU�ZDV�D�PL[�RI�VFUXE�DQG�QDWLYH
IRUHVW�ZLWK�VRPH�SDVWXUH��1=06���1����UG�(GQ�������EXW�E\������LW�ZDV�SUHGRPLQDQWO\�SODQWDWLRQ�IRUHVW
ZLWK�D�VPDOO�������QDWLYH�IRUHVW�FRPSRQHQW��1=06�����4����VW�(GQ���������6XEVHTXHQWO\�DERXW���NP������
RI�WKH�QDWLYH�IRUHVW�ZDV�FRQYHUWHG�WR�H[RWLF�SODQWDWLRQ��78021=��9LVLRQ�6RIWZDUH����������

7KH�1JXQJXUX�5LYHU�WR�WKH�HDVW�KDV�D�FRYHU�RI�����SDVWXUH�ZLWK�WKH�EDODQFH�LQ�QDWLYH�IRUHVW�DQG�VFUXE
�1=02:�������DQG��EHLQJ�LQ�WKH�:KDQJDUHL�K\GURORJLF�UHJLRQ��FDQ�EH�XVHG�DV�D�FRQWURO�FDWFKPHQW���7KH
3XNHWXUXD�FDWFKPHQWV�WR�WKH�ZHVW�DQG�.RNRSX�6WUHDP�WR�WKH�VRXWK�HDVW�DUH�SDVWXUH�FDWFKPHQWV�WKDW�RQO\�KDYH
UHFRUGV�IRU�WKH�ILUVW�SDUW�RI�WKH�0DQJDKDKXUX�UHFRUG���5DLQIDOO�UHFRUGV�RU�SXEOLVKHG�QRUPDOV�IURP�+LNXUDQJL
�1,:$�VLWH�$��������*OHQEHUYLH�)RUHVW��1,:$�VLWH�$������RU����������1REOH�7RGG��1,:$�VLWH��������
DQG�3ROH�5DLQ��15&�VLWH���������LQGLFDWH�WKDW�UDLQIDOO�RYHU�WKH�0DQJDKDKXUX�DQG�1JXQJXUX�FDWFKPHQWV
ZRXOG�EH�DERXW������PP�\HDU��EXW�QRQH�RI�WKHVH�UHFRUGV�VSDQV�WKH�VWUHDPIORZ�UHFRUG�

)RU�WKH����\HDU�SHULRG�����±�����RQO\����\HDUV�DW�0DQJDKDKXUX�DQG����\HDUV�DW�1JXQJXUX�FRXOG�EH�XVHG
EHFDXVH�PLVVLQJ�UHFRUGV�ZHUH�VXFK�WKDW�UHDVRQDEOH�HVWLPDWHV�WR�ILOO�WKH�JDSV�FRXOG�QRW�EH�PDGH���&RPSDUHG
WR�D�FRQWURO�FDWFKPHQW��ZH�ZRXOG�SUHGLFW�D�FKDQJH�LQ�IORZ�RYHU�WKH�HDUO\�\HDUV�XS�XQWLO�DERXW�WKH�PLG�����V
DV�WKH�SODQWDWLRQ�ZDV�HVWDEOLVKHG�DQG�VWDEOH�IORZV�WKHUHDIWHU�ZKLOH�WKH�IRUHVW�ZDV�PDWXULQJ���+RZHYHU��D
FRPSDULVRQ�RI�WKH�0DQJDKDKXUX�6WUHDP�DQG�WKH�1JXQJXUX�5LYHU�DQQXDO�IORZ�VHULHV�XVLQJ�PDVV�FXUYHV��WUHQG
WHVWV��DQG�SORWV�RI�DQQXDO�YDOXHV�EHIRUH������DQG�DIWHU������GLG�QRW�VKRZ�DQ\�WUHQG�ZLWK�WLPH��)LJ��������
3HUKDSV�WKH�VL[�FULWLFDO�\HDUV�RI�PLVVLQJ�UHFRUGV�DERXW������ZKHQ�IRUHVW�HVWDEOLVKPHQW�ZDV�RFFXUULQJ�PD\
KDYH�PDGH�GHWHFWLRQ�RI�WUHQGV�LPSRVVLEOH���,W�LV�HTXDOO\�IHDVLEOH�WKDW�WKH�FKDQJH�IURP�PDLQO\�VFUXE�DQG�QDWLYH
IRUHVW�ZLWK�D�OHVVHU�DPRXQW�RI�DIIRUHVWDWLRQ�RI�SDVWXUH�ZDV�K\GURORJLFDOO\�QRW�JUHDW�HQRXJK�WR�EH�GHWHFWHG�DQG
VPDOO�FKDQJHV�ZHUH�PDVNHG�E\�DQQXDO�YDULDELOLW\�RI�VWUHDPIORZV�
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0DQJDKDKXUX 1JXQJXUX 'LIIHUHQFH

)LJ��������'LIIHUHQFH�EHWZHHQ�WKH�DQQXDO�VWUHDPIORZ�PHDVXUHG�IRU�WKH�SODQWDWLRQ�FDWFKPHQW�DW�0DQJDKDKXUX
6WUHDP�DQG�WKDW�IRU�WKH�QDWLYH�IRUHVW�FRQWURO�FDWFKPHQW��WKH�1JXQJXUX�5LYHU�

7KHUH�DUH�DYHUDJH�DQQXDO�VWUHDPIORZ�GLIIHUHQFHV�RI�����PP�EHWZHHQ�WKH�WZR�FDWFKPHQWV��ZLWK�1JXQJXUX
5LYHU�KDYLQJ�KLJKHU�VWUHDPIORZ������PP�\HDU�FRPSDUHG�WR�����PP�\HDU�DW�0DQJDKDKXUX�6WUHDP��EXW�WKHUH
LV�QR�FOHDU� ODQG�FRYHU�GLIIHUHQFH�WR�H[SODLQ� WKLV�DQG�FDWFKPHQW�UDLQIDOOV�HVWLPDWHG�IURP�WKH�QRUPDOV�DUH
WKRXJKW�WR�EH�VLPLODU���$QQXDO�PHDQ���GD\�ORZ�IORZV�IRU�0DQJDKDKXUX�6WUHDP�DQG�WKH�FRPSDULVRQ�ZLWK
1JXQJXUX�5LYHU�DUH�VKRZQ�LQ�)LJ���������$JDLQ��QR�WUHQG�RYHU�WLPH�LQ�HLWKHU�WKH�ORZ�IORZ�UHFRUGV�RU�LQ�WKH
GLIIHUHQFH�EHWZHHQ�WKHP�ZDV�GHWHFWHG�XVLQJ�HLWKHU�WKH�0DQQ±:KLWQH\�WHVW�RU�WKH�.HQGDOO¶V�7DX�WHVW���7KH
DYHUDJH�0$/)��IRU�0DQJDKDKXUX�6WUHDP�ZDV������PP�GD\�ZKLOH�WKDW�DW�1JXQJXUX�5LYHU�ZDV������PP�GD\
IRU�FRPSDUDEOH�\HDUV�

)LJ��������$QQXDO�PHDQ���GD\�ORZ�IORZV�PHDVXUHG�DW�WKH�SODQWDWLRQ�FDWFKPHQW�DW�0DQJDKDKXUX�6WUHDP�DQG
IRU�WKH�QDWLYH�IRUHVW�FRQWURO�FDWFKPHQW��WKH�1JXQJXUX�5LYHU��DQG�WKH�GLIIHUHQFH�EHWZHHQ�WKH�WZR�UHFRUGV�
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*OHQEHUYLH�
7KUHH�VPDOO�FDWFKPHQWV�WR�WKH�VRXWK�RI�WKH�0DQJDKDKXUX�6WUHDP�DQG�RQ�WKH�VRXWKHUQ�HGJH�RI�*OHQEHUYLH
)RUHVW�ZHUH�JDXJHG�DW�YDULRXV�WLPHV�LQ�WKH�����V���$OO�FDWFKPHQWV�ZHUH�LQ�PDWXUH�SODQWDWLRQ�KDYLQJ�EHHQ
SODQWHG�LQ�������+LFNV�	�+DUPVZRUWK���������5RDGLQJ�WRRN�SODFH�IURP�HDUO\������LQ�WKH�/RJ�%ULGJH�VXE�
FDWFKPHQW��ZKLFK�ZDV�KDUYHVWHG�EHWZHHQ�2FWREHU������DQG�)HEUXDU\�������WKHQ�EXUQHG�DQG�SODQWHG�LQ
UDGLDWD�SLQH�� DOWKRXJK�DQ� LQYDVLRQ�RI�JRUVH�FRYHUHG� WKH�FDWFKPHQWV� LQ������� �7KH�3LQHV� VXE�FDWFKPHQW
VXIIHUHG�����ZLQG�WKURZ�GXULQJ�&\FORQH�%ROD�LQ�0DUFK������DQG��KHQFH��ZDV�KDUYHVWHG�LQ�1RYHPEHU������
$W� WKH�RXWOHW�RI� WKH�*OHQEHUYLH�6WUHDP�� WKH�4XDUU\�VLWH�ZKLFK� LQFOXGH�ERWK�/RJ�%ULGJH�DQG�3LQHV� VXE�
FDWFKPHQWV��VWUHDPIORZ�PHDVXUHPHQWV�FHDVHG�LQ������EHFDXVH�KDUYHVWLQJ�ZDV�WDNLQJ�SODFH�XSVWUHDP���7KH
WLPH�VSDQ�RI�WKH�DGMDFHQW�1JXQJXUX�5LYHU�UHFRUG�WR�WKH�HDVW�PDNHV�WKLV�WKH�EHVW�FRQWURO�FDWFKPHQW���%HFDXVH
IORZV�RQ�HLWKHU�VLGH�RI�WKH�KDUYHVW�ZHUH�PRQLWRUHG��*OHQEHUYLH�GDWD�FRXOG�SURYLGH�VRPH�LQGLFDWLRQ�RI�WKH
GLIIHUHQFHV�EHWZHHQ�D�SODQWDWLRQ��DQG�D�EDUH�FDWFKPHQW�DIWHU�KDUYHVWLQJ���$YHUDJH�UDLQIDOO�DW�:DLWDQJL�5RDG
�1,:$�VLWH���������DQG�*OHQEHUYLH�)RUHVW��1,:$�VLWH�$������RU���������LQGLFDWH�WKH�UDLQIDOO�RYHU�WKH
FDWFKPHQWV�LV�DERXW������PP�\HDU��ZKLFK�LV�DERXW�����PP�PRUH�WKDQ�DW�1JXQJXUX�5LYHU�

8QWLO�������VWUHDPIORZ�\LHOGV�IRU�WKH�WKUHH�*OHQEHUYLH�FDWFKPHQWV�ZHUH�YHU\�VLPLODU���:KLOH�XQGHU�PDWXUH
SODQWDWLRQ��WKH�*OHQEHUYLH�FDWFKPHQWV�KDG�ORZHU�VWUHDPIORZ�WKDQ�WKH�1JXQJXUX�5LYHU�GHVSLWH�WHQGLQJ�WR�KDYH
VOLJKWO\�KLJKHU�UDLQIDOO��DERXW�����PP�\HDU��7DEOH������� �,I�� LQ�IDFW��UDLQIDOOV�IRU�WKH�WZR�FDWFKPHQWV�DUH
VLPLODU��PXFK�RI�WKLV�GLIIHUHQFH�PD\�EH�UHODWHG�WR�1JXQJXUX�5LYHU�KDYLQJ�D�����SDVWXUH�FRYHU��

7DEOH����� 6WUHDPIORZ�DQG�UDLQIDOO��PP��DW�WKH�*OHQEHUYLH�DQG�1JXQJXUX�ULYHU�FDWFKPHQWV���7KH�YDOXHV
LQ�SDUHQWKHVHV�DUH�VWUHDPIORZ�DV�D�SHUFHQWDJH�RI�WKH�FDWFKPHQW�UDLQIDOO�LQGH[���)RU�*OHQEHUYLH�WKLV�LV�DQ
DYHUDJH�RI�UHFRUGV�IURP�*OHQEHUYLH�)RUHVW�DQG�:DLWDQJL�5RDG�UDLQJDXJHV��

1JXQJXUX�
UDLQ

1JXQJXUX
IORZ

*OHQEHUYLH
UDLQ

/RJ�%ULGJH
IORZ

3LQHV
IORZ

4XDUU\
IORZ

���� ��������� ���� ��������
���� �������� ���� ��������
���� ��������� ���� ��������

$IWHU�KDUYHVWLQJ�WKH�/RJ�%ULGJH�FDWFKPHQW�LQ������DQG�WKH�3LQHV�FDWFKPHQW�LQ�������VWUHDPIORZ�LQFUHDVHG
UHODWLYH�WR�1JXQJXUX�5LYHU�DQG�WKLV�LV�VKRZQ�DV�GLIIHUHQFHV�LQ�)LJ���������3UHGLFWLRQ�HTXDWLRQV�GHYHORSHG�IRU
WKH�DQQXDO�VWUHDPIORZV�\LHOGV�PHDVXUHG�GXULQJ�WKH�IHZ�\HDUV�RI�SUH�KDUYHVW�GDWD�DUH�

/RJ�%ULGJH� ��������������������������î�1JXQJXUX U�� �������6(� ������Q� �� �����
3LQHV� ��������������������������î�1JXQJXUX U�� �������6(� ������Q� �� �����
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4XDUU\ 3LQHV /RJ�%ULGJH

)LJ��������'LIIHUHQFH�EHWZHHQ�WKH�DQQXDO�VWUHDPIORZ�PHDVXUHG�DW�WKH�QDWLYH�IRUHVW�SDVWXUH�FRQWURO�FDWFKPHQW�
WKH�1JXQJXUX�5LYHU��DQG�WKH�VWUHDPIORZ�IURP�WKH�*OHQEHUYLH�FDWFKPHQWV�

3UHGLFWHG�VWUHDPIORZ�LQFUHDVHV�DIWHU�KDUYHVWLQJ�ZHUH�RYHU�����PP�LQ�WKH�YHU\�ZHW�\HDU��������7DEOH������
7KHVH�LQFUHDVHV�FDQ�HDVLO\�EH�DFFRPPRGDWHG�E\�UHGXFHG�LQWHUFHSWLRQ��RI�WKH�RUGHU�RI�����RI�UDLQIDOO��5RZH
HW�DO��������VXSSOHPHQWHG�E\�UHGXFHG�GU\�FDQRS\�HYDSRUDWLRQ�DIWHU�WKH�SODQWDWLRQV�ZHUH�FXW�GRZQ���7KH�ORZ
LQFUHDVH�LQ������LV�OLNHO\�WR�EH�D�FRQVHTXHQFH�RI�WKH�YHU\�ORZ�UDLQIDOO�LQ������DQG�WKH�UHVXOWDQW�HIIHFWV�RQ�WKH
VWDWXV�RI�WKH�VRLO�PRLVWXUH�OHYHOV�

7DEOH���� ,QFUHDVH�LQ�DQQXDO�VWUHDPIORZ��PP��DW�WKH�3LQHV�DQG�/RJ�%ULGJH�FDWFKPHQWV�DW�*OHQEHUYLH
SUHGLFWHG�IURP�VWUHDPIORZ�DW�1JXQJXUX�5LYHU���7KH�YDOXHV�LQ�SDUHQWKHVHV�DUH�WKH�LQFUHDVHV�DV�D�SHUFHQWDJH
RI�UDLQIDOO��ZKLFK�LV�DQ�DYHUDJH�RI�UHFRUGV�IURP�*OHQEHUYLH�)RUHVW�DQG�:DLWDQJL�5RDG�UDLQJDXJHV��

6LWH ���� ���� ����
/RJ�%ULGJH �������� �������� ��������
3LQHV ��������
5DLQ ���� ���� ����

0$/)��YDOXHV�DUH�YDULDEOH�DW�*OHQEHUYLH���)RU�����±������WKH�0$/)��YDOXHV�ZHUH��4XDUU\������PP�GD\�
3LQHV� �����PP�GD\��/RJ�%ULGJH� �����PP�GD\��1JXQJXUX�5LYHU� �����PP�GD\�� � ,QFUHDVHV� LQ�/)��ZHUH
DSSDUHQW�LQ�WKH�\HDUV�LPPHGLDWHO\�DIWHU�KDUYHVWLQJ��)LJ����������5HODWLYH�WR�1JXQJXUX��WKH�PLQLPXP�IORZV
DW�/RJ�%ULGJH�DIWHU������ZHUH������WR�����PP�GD\�KLJKHU�ZKLOH�DW�3LQHV�WKH�LQFUHDVH�ZDV�DERXW�����PP�GD\�
7KH�GHFUHDVH�DW�/RJ�%ULGJH�LQ������DQG������FRXOG�EH�DWWULEXWHG�WR�WKH�LQYDVLRQ�RI�JRUVH���
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4XDUU\ 3LQHV /RJ�%ULGJH

)LJ��������'LIIHUHQFH�EHWZHHQ�WKH�DQQXDO�PHDQ���GD\�ORZ�IORZ�PHDVXUHG�DW�WKH�QDWLYH�IRUHVW�SDVWXUH�FRQWURO
FDWFKPHQW��WKH�1JXQJXUX�5LYHU��DQG�WKH�VWUHDPIORZ�IURP�WKH�SLQH�FDWFKPHQWV�DW�*OHQEHUYLH�
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�� $XFNODQG�5HJLRQ

����:HOOVIRUG�6XLWH

7KLV�VXLWH�LV�PDGH�XS�RI�FDWFKPHQWV�FHQWUHG�DURXQG�:HOOVIRUG�DQG�OLVWHG�LQ�7DEOH�������7RSXQL�)RUHVW�ZDV
HVWDEOLVKHG�LQ�WKH�PLG�����V�DQG�WKDW�DURXQG�0DKXUDQJL�LQ�WKH�PLG�����V��)RUHVWU\�,QVLJKWV�������

7DEOH���� $XFNODQG�5HJLRQ��:HOOVIRUG�6XLWH�FDWFKPHQWV�ZLWK�ODQG�FRYHU�LQ������

6LWH 6WDUW�RI
JDXJLQJ

(QG�RI
JDXJLQJ

$UHD
�NP��

/DQG�FRYHU

7RSXQL�#�2OG�1RUWK�5RDG 'HF����� 0D\����� ����� ([RWLF
.RNRSX�#�0F%HWKV -XQ����� $XJ����� ���� 3DVWXUH
7DPDKXQJD�#�4XLQWDOV�)DOOV )HE����� ���� 3DVWXUH���QDWLYH���H[RWLF�
:DLZKLX�#�'RPH�6KDGRZ 1RY����� ���� 1DWLYH�������H[RWLF
0DKXUDQJL�#�&ROOHJH -XQ����� ���� 3DVWXUH���QDWLYH���H[RWLF
+RWHR�#�*XEEV $XJ����� ��� 3DVWXUH���QDWLYH���H[RWLF

7RSXQL�5LYHU
7KH�JDXJHG�7RSXQL�5LYHU�FDWFKPHQW��D�VPDOO�KHDGZDWHU�VXE�FDWFKPHQW�RI�WKH�PDLQ�ULYHU��ZDV�RQH�RI�WKRVH
XVHG�E\�5LGGHOO�	�0DUWLQ��������LQ�DQ�DQDO\VLV�RI�ZDWHU�\LHOG�IURP�FDWFKPHQWV�ZLWK�QDWLYH�IRUHVW��H[RWLF
SODQWDWLRQV�DQG�SDVWXUH���$W�WKH�WLPH�RI�WKHLU�VWXG\��7RSXQL�5LYHU�ZRXOG�KDYH�EHHQ�LQ�PRUH�RU�OHVV�PDWXUH
SODQWDWLRQ�IRUHVW�DV�LW�ZDV�ZHOO�HVWDEOLVKHG�EHIRUH�������)RUHVWU\�,QVLJKWV�������1=06���1����QG�HGQ�������
5LGGHOO�	�0DUWLQ��������SDLUHG�WKLV�FDWFKPHQW�ZLWK�WKH�.RNRSX�6WUHDP��D�SDVWXUH�FDWFKPHQW����NP�QRUWK�
ZHVW�QHDU�:KDQJDUHL��EXW�ZKLFK�LV�ORFDWHG�LQ�D�GLIIHUHQW�K\GURORJLFDO�UHJLRQ�DV�GHILQHG�E\�7RHEHV�	�3DOPHU
���������.RNRSX�6WUHDP�LV�LQ�WKH�+RNLDQJD�UHJLRQ�DQG�WKH�7RSXQL�5LYHU�LV�LQ�WKH�:DLRWLUD�UHJLRQ���)RU�WKLV
H[HUFLVH��WKH�7DPDKXQJD�6WUHDP����NP�VRXWK�ZHVW�RI�7RSXQL�ZLOO�EH�XVHG�DV�WKH�FRQWURO�FDWFKPHQW�DQG�LW�KDV
WKH�DGYDQWDJH�RI�DOVR�EHLQJ�LQ�WKH�:DLRWLUD�UHJLRQ���7KH�7DPDKXQJD�6WUHDP�KDG�DERXW�������QDWLYH�IRUHVW
DQG�SDVWXUH�FRYHU�LQ�������1=06�����5����VW�(GQ������ILHOG�FKHFN�������DQG�DERXW�����NP������RI�WKH
FDWFKPHQW��ZDV�FRQYHUWHG�IURP�SDVWXUH�DQG�VFUXE�WR�SODQWDWLRQ�EHWZHHQ������DQG�������1=06�����5��
�QG�(GQ���������:KLOH�WKH�WLPLQJ�RI�WKLV�FKDQJH�KDV�QRW�EHHQ�GHWHUPLQHG��WKH�PDJQLWXGH�RI�WKH�FKDQJH�LV�VXFK
WKDW�HYHQ�LI�LW�KDG�RFFXUUHG�LQ�WKH�����±�����SHULRG�LW�ZLOO�QRW�DIIHFW�WKH�XVH�RI�7DPDKXQJD�6WUHDP�DV�D
FRQWURO�FDWFKPHQW��

5DLQIDOO�LV�DYDLODEOH�IRU�7RSXQL��1,:$�VLWH�$����������±�����QRUPDO������PP��7RPOLQVRQ�	�6DQVRP
��������NP�VRXWK�ZHVW�RI�WKH�JDXJLQJ�VWDWLRQ��DQG�DW�.DLSDUD�)RUHVW��$5&�VLWH�����������)LYH�\HDUV�RI
FRPSDUDEOH�GDWD�LQGLFDWH�WKDW�.DLSDUD�)RUHVW�UDLQIDOO�LV�DERXW�����KLJKHU�WKDQ�7RSXQL��ZKLFK�ZRXOG�JLYH�D
QRUPDO�RI������PP���$V�LW�LV�ORFDWHG�MXVW�GRZQVWUHDP�RI�WKH�7RSXQL�5LYHU�JDXJLQJ�VLWH��.DLSDUD�)RUHVW�ZLOO
EH�XVHG�DV�WKH�UDLQIDOO�LQGH[�IRU�WKH�FDWFKPHQW���

$�OLPLWHG�DPRXQW�RI�UDLQIDOO�GDWD�IURP�WKH�7XFNHUV�UDLQJDXJH�QHDU�WKH�7DPDKXQJD�6WUHDP�JDXJLQJ�VWDWLRQ
KDG�DQ�DYHUDJH�RI������PP�\HDU��DERXW�����PRUH�WKDQ�7RSXQL�IRU�WKH�VDPH�SHULRG���



��/DQGFDUH�5HVHDUFK

�����
��

����
����
����
����

0L
QLP

XP
���

GD
\�I

ORZ
��P

P�
GD

\�

����� ����� ����� �����
<HDU

7RSXQL 7DPDKXQJD 'LIIHUHQFH

7KH�7RSXQL�5LYHU�KDV�D�VKRUW�UHFRUG�RI�ZKLFK�RQO\���RI�WKH���\HDUV�RI�DQQXDO�GDWD�DUH�VXLWDEOH�IRU�DQDO\VLV�
WKH�RWKHUV�KDYLQJ�VLJQLILFDQW�PLVVLQJ�UHFRUGV���(VWLPDWHV�ZHUH�PDGH�IRU������DQG������DQQXDO�UDLQIDOO�DW
.DLSDUD�)RUHVW�DW������RI�7RSXQL���8VLQJ�WKHVH�GDWD��WKH���\HDUV�����±�����KDYH�DQ�DYHUDJH�UDLQIDOO�LQGH[
IRU�WKH�7RSXQL�5LYHU�FDWFKPHQW�RI�DERXW������PP�RI�ZKLFK�VWUHDPIORZ�ZRXOG�DFFRXQW�IRU�����PP��RU������
1RWZLWKVWDQGLQJ�WKH�HVWLPDWHG�UDLQIDOO�YDOXHV�IRU�.DLSDUD�)RUHVW��D�UHJUHVVLRQ�DQDO\VLV�FDUULHG�RXW�EHWZHHQ
7RSXQL�VWUHDPIORZ�DQG�.DLSDUD�)RUHVW�UDLQIDOO�H[SODLQHG�����RI�WKH�YDULDQFH�LQ�WKH�GDWD��(TQ������

7RSXQL� ��������������������������î�.DLSDUD�)RUHVW U�� �������6(� �����Q� �� �����

5DLQIDOO�DSSHDUV�WR�EH�VLPLODU�IRU�WKH�7RSXQL�5LYHU�DQG�7DPDKXQJD�6WUHDP�FDWFKPHQWV���$QQXDO�VWUHDPIORZ
DW�7DPDKXQJD�6WUHDP�ZDV�����PP�FRPSDUHG�WR�����PP�IRU�7RSXQL�5LYHU��L�H�������PP�KLJKHU���,I�ZH�IROORZ
WKH�UXOH�RI�WKXPE�JLYHQ�LQ�%RVFK�	�+HZOHWW��������WKDW�DIIRUHVWDWLRQ�RI�����RI�D�SDVWXUH�FDWFKPHQW�ZRXOG
UHVXOW�LQ�D�VWUHDPIORZ�GHFUHDVH�RI�DERXW����PP�SHU�\HDU��WKHQ�D�FRPSDULVRQ�EHWZHHQ�7RSXQL�5LYHU�ZLWK�����
SODQWDWLRQ�DQG�7DPDKXQJD�6WUHDP�ZLWK�DERXW�����SDVWXUH�DQG�����QDWLYH�IRUHVW�VKRXOG�KDYH�D�GLIIHUHQFH
RI�DERXW�����PP���7KXV��D�GLIIHUHQFH�RI�����PP�VKRZV�ZH�DUH�LQ�DERXW�WKH�ULJKW�RUGHU�RI�FKDQJH�JLYHQ�WKH
XQFHUWDLQWLHV�RI�FDWFKPHQW�UDLQIDOO�

7KH�DYHUDJH�DQQXDO�PHDQ���GD\�ORZ�IORZ�DW�7RSXQL�5LYHU�IRU�����±�����ZDV������PP�GD\�DQG�WKH�VWUHDP
ZDV�GU\�LQ���RI�WKH���\HDUV��)LJ���������7KHVH�YDOXHV�DUH�ORZHU�WKDQ�DW�7DPDKXQJD�6WUHDP��ZKLFK�KDG�D
0$/)��YDOXH�RI������PP�GD\�IRU�WKH�VDPH�SHULRG���1R�WUHQG�ZLWK�WLPH�ZDV�H[SHFWHG�QRU�ZDV�RQH�REYLRXV�

)LJ������$QQXDO�PHDQ���GD\�ORZ�IORZ�IRU�7RSXQL�5LYHU��SODQWDWLRQ�IRUHVW��DQG�7DPDKXQJD�6WUHDP��PL[HG
QDWLYH�IRUHVW�SDVWXUH��DQG�WKH�GLIIHUHQFH�EHWZHHQ�WKHP�
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:DLZKLX�6WUHDP
:KLOH�WKHUH�DUH����\HDUV�RI�GDWD�IURP�7RSXQL�5LYHU��WKH�UHFRUG�LV�RI�OHVVHU�LPSRUWDQFH�WR�WKH�:DLZKLX�6WUHDP�
ZKLFK�KDV�WKH�ORQJHVW�UHFRUG�RI�VXLWDEOH�FDWFKPHQWV�LQ�WKH�DUHD�DQG�KDV�QRZ�EHHQ�WKURXJK�RQH�URWDWLRQ���7KH
:DLZKLX�6WUHDP����ò�NP�VRXWK�HDVW�RI�:HOOVIRUG��ZDV�GHVLJQDWHG�WKH�UHSUHVHQWDWLYH�EDVLQ�IRU�WKH�:DLRWLUD
K\GURORJLFDO�UHJLRQ��1=02:��������DQG�LV�ORFDWHG�ZLWKLQ�WKH�+RWHR�FDWFKPHQW��EHLQJ�DERXW����RI�WKDW
FDWFKPHQW¶V�DUHD���

8QWLO�������WKH�:DLZKLX�6WUHDP�FDWFKPHQW�ZDV�����LQ�QDWLYH�IRUHVW�DQG�VFUXE�DQG�����LQ�LPSURYHG��JUD]HG
SDVWXUH��1=02:���������)DUPLQJ�VWRSSHG�LQ������ZKHQ�VFUXE�ZDV�FOHDUHG�IRU�EXUQLQJ�LQ��������,Q������
����KD�ZDV�SODQWHG�LQ�UDGLDWD�SLQH�DQG�D�IXUWKHU����KD�ZDV�SODQWHG�LQ������EULQJLQJ�WKH�WRWDO�SODQWDWLRQ�DUHD
WR�����RI�WKH�����KD�FDWFKPHQW��&DUWHU�+ROW�+DUYH\�FRPSDUWPHQW�PDSV��:DXJK�������5RZH�	�-DFNVRQ
��������7KLQQLQJ�RSHUDWLRQV�WRRN�SODFH�LQ�WKH�VHFRQG�KDOI�RI�WKH�����V�

+DUYHVWLQJ�WKH�PDWXUH�SODQWDWLRQ�IRUHVW�EHJDQ�LQ������ZLWK�DERXW�����KD������RI�WKH�FDWFKPHQW��KDUYHVWHG
XS�XQWLO������DQG�FRQWLQXLQJ���5HSODQWLQJ�RI�KDUYHVWHG�DUHDV�EHJDQ�ZLWK����KD�����RI�WKH�FDWFKPHQW��LQ�����
�&DUWHU�+ROW�+DUYH\�FRPSDUWPHQW�PDSV��

7KHUH�LV��XQIRUWXQDWHO\��QR�RWKHU�ORQJ�WHUP�UHFRUG�QHDUE\�ZLWK�ZKLFK�WR�FRPSDUH�FKDQJHV�WR�WKH�K\GURORJLF
UHJLPH�DW�WKH�HDUO\�VWDJH�RI�GHYHORSPHQW��DOWKRXJK�:DXJK��������PDGH�FRPSDULVRQV�ZLWK�WKH�1JXQJXUX
5LYHU�LQFOXGHG�LQ�WKH�0DQJDKDKXUX�VXLWH��EXW����NP�WR�WKH�QRUWK���5HFRUGV�IURP�7DPDKXQJD�6WUHDP��$5&
6LWH�������DQG�+RWHR�5LYHU��$5&�6LWH��������GLG�QRW�VWDUW�XQWLO�WKH�ODWH�����V��VKRUWO\�DIWHU�:DLZKLX�6WUHDP
ZDV�SODQWHG���$V�QRWHG�SUHYLRXVO\��D�VPDOO�SURSRUWLRQ�����RI�WKH�7DPDKXQJD�6WUHDP��KDV�EHHQ�SODQWHG��ZKLFK
PD\�QRW�EH�D�SUREOHP�DV�IDU�DV�XVH�DV�D�FRQWURO�FDWFKPHQW�LV�FRQFHUQHG���7KH�+RWHR�5LYHU��ZKLFK�FRQWDLQV
WKH�:DLZKLX�6WUHDP��KDV�XQGHUJRQH�VRPH�IRUHVW�GHYHORSPHQW��1=06�����5����VW�(GQ������ILHOG�FKHFN
������ �QG� (GQ� ������� �0XFK� RI� WKLV� LQFUHDVH� ZRXOG� KDYH� RFFXUUHG� LQ� WKH�PLG�����V� DQG� ZDV�PDLQO\
FRQYHUVLRQ�RI�DERXW����RI�WKH�FDWFKPHQW¶V�QDWLYH�IRUHVW�DQG�VFUXE�WR�SODQWDWLRQ�IRUHVW���)URP�WKH�K\GURORJLFDO
VWDQGSRLQW��WKLV�LV�XQOLNHO\�WR�KDYH�DQ\�QRWLFHDEOH�HIIHFW�DQG�WKH�+RWHR�5LYHU�UHFRUG�FRXOG�EH�FRQVLGHUHG�PRUH
RU�OHVV�VWDEOH�IRU�FRQWURO�FDWFKPHQW�SXUSRVHV���$�QXPEHU�RI�\HDUV�FRXOG�QRW�EH�XVHG�EHFDXVH�PLVVLQJ�GDWD�LQ
WKHVH�WZR�VWUHDPIORZ�UHFRUGV�ZHUH�VXEVWDQWLDO�DQG�HVWLPDWHV�IRU�WKHVH�FRXOG�QRW�EH�PDGH�ZLWK�DQ\�GHJUHH�RI
FHUWDLQW\�

$SDUW�IURP�1JXQJXUX�5LYHU��WKH�RQO\�UHFRUGV�VSDQQLQJ�WKH�OHQJWK�RI�WKH�:DLZKLX�6WUHDP�UHFRUG�DUH�UDLQIDOO
UHFRUGV�IURP�*RDW�)ODW��1,:$�VLWH�������������±�����DYHUDJH�DQQXDO�UDLQIDOO������PP��UDQJH�����±����
PP��LQ�WKH�:DLZKLX�6WUHDP�DQG�DW�QHDUE\�VLWHV���5DLQIDOO�RYHU�WKH�FDWFKPHQW�LV�UHDVRQDEO\�XQLIRUP�ZLWK�VL[
UDLQJDXJHV�ORFDWHG�ZLWKLQ�DQG�DURXQG�WKH�FDWFKPHQW�LQ�D�VKRUW�WHUP�VWXG\�RQO\�YDU\LQJ�E\�XS�WR������RI�WKH
PHDQ�RI�WKH�VHW��5RZH�������XQSXEO��GDWD����7UHQG�DQDO\VHV��&R[�	�6WXDUW�WHVW�DQG�.HQGDOO¶V�7DX��GLG�QRW
VKRZ�DQ\�WUHQG�RYHU�WLPH�IRU�WKH�*RDW�)ODW�UHFRUG��DQG�SORWWLQJ�PDVV�FXUYHV�DJDLQVW�UDLQIDOO�IURP�:DUNZRUWK
�1,:$�VLWH�$�������DQG�/HLJK����1,:$�VLWH�$�������VKRZHG�WKHVH�WKUHH�UDLQIDOO�VLWHV�KDG�FRQVLVWHQW
UHFRUGV� IURP� DW� OHDVW� ����� RQ�� � 7KHUHIRUH��*RDW� )ODW� UDLQIDOO� FRXOG� EH� FRQVLGHUHG� D� JRRG� LQGH[� RI� WKH
FDWFKPHQW�UDLQIDOO���

6WUHDPIORZ�IURP�:DLZKLX�6WUHDP�DQG�1JXQJXUX�5LYHU�LV�KLJKO\�YDULDEOH��ZLWK�WKDW�IURP�WKH�ODWWHU�FDWFKPHQW
UDQJLQJ�EHWZHHQ�����DQG������PP�\HDU���7UHQG�DQDO\VLV�RQ�WKH�DQQXDO�VWUHDPIORZ�IURP�:DLZKLX�6WUHDP
�����±�����FRPSDUHG�ZLWK�����±������GLG�QRW� LQGLFDWH�DQ\�FKDQJHV� LQ�IORZ�RYHU� WLPH�� �+RZHYHU�� WKH
GLIIHUHQFH�EHWZHHQ� IORZV�DW� WKH�:DLZKLX�6WUHDP�DQG�1JXQJXUX�5LYHU� �)LJ�������ERUGHUHG�RQ�KDYLQJ�D
VLJQLILFDQW�WUHQG���/RVV�RI�GDWD�WKURXJK�PLVVLQJ�UHFRUGV��QDWXUDO�\HDU�WR�\HDU�YDULDWLRQ��DQG�GLIIHUHQW�FOLPDWLF
UHJLPHV�PD\�KDYH�PDVNHG�DQ\�VLJQLILFDQW�WUHQGV��
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:DLZKLX 1JXQJXUX 'LIIHUHQFH
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)LJ�������$QQXDO�VWUHDPIORZ�IURP�WKH�:DLZKLX�6WUHDP�DQG�1JXQJXUX�5LYHU�DQG�WKH�GLIIHUHQFH�EHWZHHQ�WKHP�
)RUW\�VHYHQ�SHUFHQW�RI�WKH�:DLZKLX�6WUHDP�ZDV�SODQWHG�LQ������DQG�������DQG�KDUYHVWLQJ�FRPPHQFHG�LQ
�����

6LJQLILFDQW� FKDQJHV� DUH� REYLRXV�ZKHQ� D�PDVV� FXUYH� RI�:DLZKLX� 6WUHDP� VWUHDPIORZ� LV� SORWWHG� DJDLQVW
1JXQJXUX�5LYHU�VWUHDPIORZ�RU�*RDW�)ODW�SUHFLSLWDWLRQ�DV�DQ�LQGH[�RI�FDWFKPHQW�SUHFLSLWDWLRQ��)LJ�������
7KHUH�LV�D�EUHDN�RI�VORSH�DW�DERXW���������\HDUV�DIWHU�WKH�PDLQ�SODQWLQJ��ZKHQ�VWUHDPIORZ�LV�VPDOOHU�UHODWLYH
WR�SUHFLSLWDWLRQ���7KLV�GHFUHDVH�LQ�VWUHDPIORZ�FRQWLQXHV�XQWLO�WKH�HQG�RI������ZKHQ�WKHUH�LV�DQ�LQFUHDVH�DV
KDUYHVWLQJ�RFFXUV�ZLWKLQ�WKH�FDWFKPHQW��7DEOH��������3DUW�RI�WKHVH�FKDQJHV�DUH�UDLQIDOO�UHODWHG�VR�HVWLPDWHV�IRU
ORQJ�WHUP�DYHUDJH�UDLQIDOO�FRQGLWLRQV�������PP�\HDU��KDYH�EHHQ�PDGH�WR�HQDEOH�PRUH�XVHIXO�FRPSDULVRQ�
3RVW�KDUYHVW�\LHOGV�KDYH�QRW�UHWXUQHG�WR�WKH�SUH�SODQWLQJ�OHYHOV�DV�KDUYHVWLQJ�KDV�EHHQ�GLVWULEXWHG�RYHU�D
QXPEHU�RI�\HDUV��VR�WKH�FDWFKPHQW�ZDV�QRW�HQWLUHO\�ZLWKRXW�SODQWDWLRQV�DW�DQ\�VWDJH�

)LJ������0DVV�FXUYH�RI�DQQXDO�VWUHDPIORZ�DW�:DLZKLX�6WUHDP�DJDLQVW�UDLQIDOO�DW�*RDW�)ODW���7KH�\HDU�����
LV���\HDUV�DIWHU�WKH�PDLQ�SODQWLQJ�������LV�DERXW�WKH�WLPH�WKLQQLQJ�RSHUDWLRQV�ZHUH�WDNLQJ�SODFH��DQG������LV
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ZKHQ�KDUYHVWLQJ�EHJDQ���6RPH�\HDUV�ZHUH�QRW�DEOH�WR�EH�LQFOXGHG�DV�VLJQLILFDQW�UHFRUGV�ZHUH�PLVVLQJ�

7DEOH���� 0HDQ�DQQXDO�VWUHDPIORZ��PP�DQG���RI�UDLQIDOO��IURP�WKH�:DLZKLX�6WUHDP�FDWFKPHQW�SODQWHG
LQ������DQG������DQG�KDUYHVWHG�IURP������

3HULRG 5DLQIDOO
PP

6WUHDPIORZ
PP����

6WUHDPIORZ��PP��SUR
UDWD�WR�DYHUDJH�UDLQIDOO

7R����� ���� ���������� ����
����±���� ���� ��������� ���
����±���� ���� ���������� ����

:KHQ�DQQXDO�VWUHDPIORZ�LV�SORWWHG�DJDLQVW�SUHFLSLWDWLRQ�WKHUH�DUH�REYLRXV�GLIIHUHQFHV�LQ�WKH�UHODWLRQVKLSV�IRU
WKH�SUH�WUHDWPHQW�SHULRG��WDNHQ�WR�EH�XS�WR���\HDUV�DIWHU�SODQWLQJ������±������DQG�WKH�SRVW�WUHDWPHQW�SHULRG�
����±����� �)LJ�� ������ � 7KH� VOLJKWO\� ZLGHU� VFDWWHU� WR� WKH� SUH�WUHDWPHQW� GDWD� PD\� UHIOHFW� WKH� YDULRXV
PDQDJHPHQW�SUDFWLFHV�WKDW�WRRN�SODFH�LQ�WKRVH�\HDUV�±�FHVVDWLRQ�RI�JUD]LQJ�DQG�UDQN�SDVWXUH�JURZWK��VFUXE
FOHDUDQFH��EXUQLQJ��DQG�WKH�LQYDVLRQ�RI�JUDVV�DQG�ZHHGV�LQ�WKH�HDUO\�\HDUV�DIWHU�SODQWDWLRQ�HVWDEOLVKPHQW�
$OWKRXJK�KDUYHVWLQJ�ZDV�WDNLQJ�SODFH�LQ������DQG�������WKHVH�GDWD�SRLQWV�ILW�ZLWKLQ�WKH�IRUHVWHG�SHULRG
EHFDXVH�WKH�DUHD�KDUYHVWHG�ZDV�QRW�H[WHQVLYH�HQRXJK�WR�FDXVH�D�GLVFHUQDEOH�HIIHFW��7KH�GDWD�SRLQWV�DIWHU�����
VKRZ�VWUHDPIORZ�DIWHU�SDUWLDO�KDUYHVWLQJ�LV�WHQGLQJ�EDFN�WR�WKH�SUH�SODQWLQJ�OLQH�

5HJUHVVLRQ�DQDO\VHV�IRU�WKH�FDOLEUDWLRQ�DQG�SRVW�WUHDWPHQW�SHULRGV�JDYH�

3UH�WUHDWPHQW )ORZ� ����������������������������î�5DLQ U�� �������6(� ������Q� �� �����
3RVW�WUHDWPHQW )ORZ� ����������������������������î�5DLQ U�� �������6(� �����Q� ��� �����

)LJ�������5HODWLRQVKLS�EHWZHHQ�DQQXDO�VWUHDPIORZ�IRU�:DLZKLX�6WUHDP�DQG�SUHFLSLWDWLRQ�DW�*RDW�)ODW�LQ�WKH
:DLZKLX�6WUHDP�FDWFKPHQW������±�����LV�WKH�FDOLEUDWLRQ�SHULRG������±�����WKH�IRUHVWHG�SHULRG��DQG�����
RQZDUGV�LV�GXULQJ�WKH�KDUYHVW�SHULRG��
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:DLZKLX 3UHGLFWHG 'LIIHUHQFH

7KHVH�HTXDWLRQV�KDYH�VLPLODU�VORSHV�EXW�WKH�OHYHOV�DUH�VLJQLILFDQWO\�GLIIHUHQW��)WHVW� ����FI��)WDE� ��������)LJ�
����VKRZV�WKH�DQQXDO�VWUHDPIORZ�\LHOG�SUHGLFWHG�XVLQJ�(TQ�����DV�LI�WKH�FDWFKPHQW�ZDV�VWLOO�LQ�LWV�RULJLQDO
FRYHU�� �)RU�DYHUDJH� UDLQIDOO� ������PP�� WKH�GLIIHUHQFH�EHWZHHQ� WKH� OLQHV�DPRXQWV� WR�����PP�\HDU� �WKLV
HVWLPDWH�LV�PRUH�UHOLDEOH�WKDQ�WKDW�GHGXFHG�IURP�WKH�PDVV�FXUYH�DERYH����7KLV�GHFUHDVH�LQ�\LHOG�IRU�D�FRYHU
FKDQJH�RI�����RI�WKH�FDWFKPHQW�LV�HTXLYDOHQW�WR�����PP�FKDQJH�IRU������FRQYHUVLRQ�RI�D�FDWFKPHQW�LQ�WKH
RULJLQDO�PL[HG�SDVWXUH�DQG�VFUXE�FRYHU�WR�UDGLDWD�SLQH�SODQWDWLRQV���7KH�FKDQJH�FDQ�EH�DFFRXQWHG�IRU�E\
LQFUHDVHG�LQWHUFHSWLRQ�FRPSDUHG�WR�SDVWXUH��RYHU�����PP�ZLWK�LQWHUFHSWLRQ�DYHUDJLQJ�����RI�SUHFLSLWDWLRQ
�5RZH�HW�DO��������DV�ZHOO�DV� LQFUHDVHG�GU\�FDQRS\�HYDSRUDWLRQ�� �7KH� LQFUHDVH� LQ� IORZ�DIWHU�KDUYHVWLQJ
FRPPHQFHG�LV�DOVR�DSSDUHQW�DQG�\LHOGV�KDYH�DSSURDFKHG�WKH�SUH�WUHDWPHQW�OHYHOV�DOWKRXJK�WKH�KDUYHVW�ZDV
VWLOO�FRQWLQXLQJ��

:KLOH�WKHUH�ZHUH�PDQ\�JDSV�LQ�WKH�UHFRUGV��ZKLFK�PD\�KDYH�DIIHFWHG�WKH�DELOLW\�WR�GHWHFW�DQQXDO�VWUHDPIORZ
WUHQGV��WKHUH�ZDV�RQO\�RQH�LQ�WKH�ORZ�IORZ�GDWD�VHW�IRU�:DLZKLX�6WUHDP��)LJ���������7UHQG�DQDO\VHV��XVLQJ�ERWK
&R[�	�6WXDUW�DQG�.HQGDOO¶V�7DX�WHVWV��FRXOG�QRW�GHWHFW�DQ\�FKDQJH�LQ�ORZ�IORZV�IRU�WKH�:DLZKLX�6WUHDP�
)RU�FRPSDUDEOH�GDWD�VHWV��WKH�DYHUDJH�RI�WKH�DQQXDO���GD\�ORZ�IORZV�ZDV������PP�GD\�DQG������PP�GD\�IRU
WKH�:DLZKLX�6WUHDP�DQG�1JXQJXUX�5LYHU��UHVSHFWLYHO\��DQG�SRVW�SODQWLQJ�YDOXHV�ZHUH�VLPLODU�DW������PP�GD\
DQG������PP�GD\���7KHUH�ZDV�RQO\�D�YHU\�VKRUW����\HDU�FDOLEUDWLRQ�SHULRG�WR�FRPSDUH�WKH�:DLZKLX�DQG
7DPDKXQJD�VWUHDPV��DQG�WKHVH�ZHUH�DIWHU�SODQWLQJ�KDG�WDNHQ�SODFH�EXW�EHIRUH�WUHQGV�LQ�DQQXDO�\LHOGV�ZHUH
REVHUYHG���:KHQ�FRPSDULVRQV�ZHUH�PDGH�ZLWK�WKH�7DPDKXQJD�6WUHDP��WKH�WKUHH�\HDUV�LQ�WKH�FDOLEUDWLRQ
SHULRG�KDG�DYHUDJH�DQQXDO���GD\�ORZ�IORZV�RI������PP�GD\�DQG������PP�GD\�IRU�WKH�:DLZKLX�6WUHDP�DQG
7DPDKXQJD�6WUHDP��UHVSHFWLYHO\��DQG�SRVW�SODQWLQJ�YDOXHV�ZHUH������PP�DQG������PP���2I�LQWHUHVW�LV�WKH
REVHUYDWLRQ�IURP�)LJ������WKDW�WKHUH�LV��IRU�ERWK�WKH�:DLZKLX�6WUHDP�DQG�1JXQJXUX�5LYHU��D�FRQVLVWHQW�OHYHO
DW�ZKLFK�WKH�VWUHDPV�GR�QRW�IDOO�EHORZ�LQ�YHU\�GU\�VHDVRQV���7KLV�ZDV�DOVR�D�IHDWXUH�RI�WKH�7DPDKXQJD�6WUHDP
UHFRUG���7KH�WKUHVKKROGV�ZHUH��:DLZKLX�6WUHDP������PP�GD\��7DPDKXQJD�6WUHDP������PP�GD\��1JXQJXUX
5LYHU������PP�GD\�

)LJ�������0HDVXUHG�VWUHDPIORZ�IURP�WKH�:DLZKLX�6WUHDP�WRJHWKHU�ZLWK�WKDW�SUHGLFWHG�IRU�WKH�SUH�KDUYHVW
FRQGLWLRQV�DQG�WKH�GLIIHUHQFH�EHWZHHQ�WKH�PHDVXUHG�DQG�SUHGLFWHG�YDOXHV�
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:DLZKLX 1JXQJXUX 'LIIHUHQFH

)LJ�������$QQXDO�PLQLPXP�PHDQ���GD\�IORZV�IRU�:DLZKLX�6WUHDP�DQG�1JXQJXUX�5LYHU��DQG�WKH�GLIIHUHQFH
EHWZHHQ�WKHP�

)ORRG�SHDNV�ZHUH�GHWHUPLQHG�IRU�VWRUPV�VHSDUDWHG�XVLQJ� WKH�+HZOHWW�	�+LEEHUW� �������IORZ�VHSDUDWLRQ
WHFKQLTXH���7KH�LGHDO�FRPSDULVRQ�LV�ZLWK�RWKHU�FDWFKPHQWV��H�J���WKH�1JXQJXUX�5LYHU����NP�DZD\���+RZHYHU�
WKLV�ZDV�QRW�SRVVLEOH�DV�LW�ZDV�GLIILFXOW�WR�FRUUHODWH�SHDNV�ZKHQ�VWRUP�HYHQWV�ZHUH�GLIIHUHQW�RYHU�D�VXFK�D�ORQJ
GLVWDQFH���7KHUH�ZHUH�PDQ\�LQVWDQFHV�ZKHQ�KLJK�SHDNV�DW�:DLZKLX�6WUHDP�ZHUH�YHU\�VPDOO�DW�1JXQJXUX
5LYHU�� DQG�YLFH�YHUVD�� �7KHUHIRUH��ZH�KDYH� WR� UHO\�RQ� D� FRPSDULVRQ�RI� VDPSOHV� IRU� WKH� FDOLEUDWLRQ� DQG
WUHDWPHQW�SHULRGV�DOWKRXJK�PLVVLQJ�UHFRUGV�PHDQ�VRPH�\HDUV�LQ�HDFK�VHW�ZHUH�QRW�FRQVLGHUHG���$QQXDO�IORRG
SHDNV�DUH�VXPPDULVHG�LQ�7DEOH�����

7DEOH���� 0HDQ�DQQXDO�IORRG�SHDNV�DQG�UDQJHV�IURP�WKH�:DLZKLX�6WUHDP�FDWFKPHQW�SODQWHG�LQ�����
DQG������DQG�KDUYHVWHG�IURP������

3HULRG 5DLQIDOO
�PP�

$QQXDO�IORRG�SHDN
�/�V�KD�

)LYH�KLJKHVW�LQ�HDFK�\HDU
�/�V�KD�

7R����� ���� �������
��±���

������
�±���

����±���� ���� ������
��±��

������
�±��

����±���� ���� �������
��±��

������
�±��

$OWKRXJK�WKHUH�VHHPV�WR�EH�D� WHQGHQF\�IRU� WKH�IORRG�SHDNV� LQ� WKH�DQQXDO�VHULHV� WR�EH�VPDOOHU�IROORZLQJ
DIIRUHVWDWLRQ��VWDWLVWLFDOO\�WKH�PHDQV�DUH�QRW�GLIIHUHQW���:KHQ�D�ELJJHU�VDPSOH�RI�VWRUPV�LV�FRQVLGHUHG�E\
WDNLQJ�WKH�ILYH�KLJKHVW�SHDNV�LQ�HDFK�\HDU��GLIIHUHQFHV�DUH�VLJQLILFDQW�DQG�WKH�SHDNV�DUH�RI�WKH�RUGHU�RI����
ORZHU�RQ�DYHUDJH���7KH�VPDOO�VDPSOH�RI�SHDNV��ERWK�IRU�WKH�DQQXDO�DQG�WKH�H[WHQGHG�GDWD�VHWV��GXULQJ�WKH
KDUYHVW�SHULRG�LQGLFDWHV�WKDW�SHDNV�IORZV�DUH�DJDLQ�VLPLODU�WR�WKRVH�IURP�WKH�SUH�SODQWLQJ�SHULRG�DOWKRXJK
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KDUYHVWLQJ�ZDV�QRW�FRPSOHWHG��

6WUHDPIORZ�ZDV�VHSDUDWHG�LQWR�EDVHIORZ�DQG�TXLFNIORZ�ZKHQ�GHWHUPLQLQJ�WKH�IORRG�SHDN�GDWD�DERYH��7DEOH
�������7KHVH�GDWD�DUH�IURP�GLIIHUHQW�GDWD�VHWV�WR�WKH�HDUOLHU�DQDO\VHV�EHFDXVH�,�PDGH�GLIIHUHQW�DOORZDQFHV�IRU
PLVVLQJ�UHFRUGV��ZKLFK�OHG�WR�GLIIHUHQW�UDLQIDOO�DQG�VWUHDPIORZ�WRWDOV���

7DEOH���� $YHUDJH� DQQXDO� UDLQIDOO� DQG� VWUHDPIORZ� FRPSRQHQWV� �PP�� IURP� WKH�:DLZKLX�6WUHDP
FDWFKPHQW�SODQWHG�LQ������DQG������DQG�KDUYHVWHG�IURP�������

3HULRG 5DLQIDOO 6WUHDPIORZ %DVHIORZ 4XLFNIORZ
7R����� ���� ���� ��� ���
����±���� ���� ��� ��� ���
����±���� ���� ���� ��� ���

3ULRU�WR�WKH�WUHHV�KDYLQJ�D�VXEVWDQWLDO�HIIHFW�RQ�VWUHDPIORZ��EDVHIORZ�DQG�TXLFNIORZ�\LHOGV�ZHUH�VLPLODU���$IWHU
WKH�WUHHV�EHFDPH�HVWDEOLVKHG�WKHUH�ZDV�D�GHFOLQH��ZKLFK�ZDV�JUHDWHU�IRU�TXLFNIORZ�SUREDEO\�DV�D�UHVXOW�RI
LQFUHDVHG�LQWHUFHSWLRQ�RI�UDLQIDOO�E\�WKH�WUHHV��JUHDWHU�LQILOWUDWLRQ�UHVXOWLQJ�IURP�KLJKHU�LQILOWUDWLRQ�UDWHV�XQGHU
WKH�IRUHVW�FDQRS\�FRPSDUHG�WR�WKH�JUD]HG�SDVWXUH��DQG�WKH�QHHG�WR�UHSOHQLVK�ODUJHU�VRLO�PRLVWXUH�GHILFLWV�XQGHU
WKH�WUHHV���3DUWLDO�KDUYHVWLQJ�KDV�OHG�WR�D�UHWXUQ�WR�WKH�HDUO\�UDWHV�IRU�TXLFNIORZ��EXW�WKHUH�DSSHDUV�WR�EH�D�ODJ
ZLWK�EDVHIORZ��ZKLFK�LV� OLNHO\� WR�EH�D�FRQVHTXHQFH�RI�FRQWLQXHG�KLJK�GU\�FDQRS\�HYDSRUDWLRQ�IURP�WKH
UHPDLQLQJ�WUHHV�� �6HDVRQDO�YDOXHV�IROORZHG�WKH�VDPH�WUHQGV�H[FHSW�IRU�VXPPHU�ZKHQ�DYHUDJH�TXLFNIORZ
LQFUHDVHG�IRU�WKH�IRUHVWHG�VWDWH�DQG�EDVHIORZ�UHPDLQHG�VWHDG\��EXW�WKLV�PD\�KDYH�EHHQ�LQIOXHQFHG�E\�D�IHZ
YHU\�ZHW�\HDUV�ZKHQ�WURSLFDO�VWRUPV�KLW�WKH�DUHD�

0DKXUDQJL�5LYHU
7KH�0DKXUDQJL�5LYHU�KDV�EHHQ�JDXJHG�DW�WKH�µ&ROOHJH¶��$5&�VLWH�������VLQFH��������$W�WKDW�WLPH�DERXW����
RI�WKH�FDWFKPHQW�ZDV�LQ�SODQWDWLRQ�IRUHVWU\�ZLWK�HVWDEOLVKPHQW�KDYLQJ�EHJXQ�PDLQO\�LQ�WKH�����V��)RUHVWU\
,QVLJKWV���������7KH�UHVW�RI�WKH�FDWFKPHQW�ZDV�SUHGRPLQDQWO\�SDVWXUH��DOWKRXJK�RI�WKH�RUGHU�RI�����ZDV�LQ
QDWLYH�IRUHVW��1=06�����5����VW�(GQ������ILHOG�FKHFN���������%\�������D�IXUWKHU����RI�WKH�FDWFKPHQW�KDG
EHHQ�FRQYHUWHG�WR�SODQWDWLRQ��1=06�����5����QG�(GQ���������

$�FRPSDULVRQ�RI�WKH�DQQXDO�VWUHDPIORZ�GDWD�ZLWK�WKH�7DPDKXQJD�6WUHDP����RI����\HDUV�ZHUH�DYDLODEOH��GLG
QRW�VKRZV�DQ\�WUHQG�RYHU�WLPH��QRU�ZDV�WKHUH�RQH�LQ�WKH�ORZ�IORZ�GDWD�����RI����\HDUV����7KLV�ZDV�QRW�DQ
XQH[SHFWHG�UHVXOWV�DV�D����FKDQJH�LQ�SODQWDWLRQ�FRYHU��RYHU�KDOI�IURP�QDWLYH�IRUHVW��ZRXOG�EH�XQOLNHO\�WR
SURGXFH�D�GHWHFWDEOH�HIIHFW��

+RWHR�5LYHU
7KH�+RWHR�5LYHU��$5&�VLWH��������ORFDWHG�QRUWK�ZHVW�RI�:DUNZRUWK�KDV�D�PL[HG�FRYHU�RI�SDVWXUH�DQG�QDWLYH
DQG� SODQWDWLRQ� IRUHVW� DQG� FRQWDLQV� WKH�:DLZKLX� 6WUHDP� FDWFKPHQW�� � 3ODQWLQJV� EHJDQ� LQ� WKH�PLG�����V
�)RUHVWU\�,QVLJKWV���������6LQFH������WKHUH�KDV�EHHQ�DQ�LQFUHDVH�RI�VRPH������NP��RI�SODQWDWLRQ�IURP����
�1=06������5����VW�(GQ������ILHOG�FKHFN�������4����VW�(GQ������ILHOG�FKHFN�������WR�����RI�WKH�FDWFKPHQW
�1=06������5����QG�(GQ�������4����QG�(GQ��������PXFK�RI�ZKLFK�ZDV�SUHYLRXVO\�LQ�QDWLYH�IRUHVW�

&RPSDULVRQV�RI�DQQXDO�VWUHDPIORZ�\LHOGV�ZLWK�7DPDKXQJD�5LYHU�����RI����\HDUV��GLG�QRW�VKRZ�DQ\�WUHQG
RYHU� WLPH�� QRU�ZDV� WKHUH� D� WUHQG�ZLWK�PLQLPXP���GD\� ORZ� IORZV� ���� YDOXHV��� � 7KHVH� UHVXOWV�ZHUH� QRW



�� /DQGFDUH�5HVHDUFK

XQH[SHFWHG�DV�WKHUH�ZDV�RQO\�D�VPDOO�FKDQJH�LQ�YHJHWDWLRQ�FRYHU�GXULQJ�WKDW�WLPH��VRPH�EHLQJ�DIIRUHVWDWLRQ
RI�SDVWXUH�EXW�PXFK�DV�FRQYHUVLRQ�RI�QDWLYH�IRUHVW��ZKLFK�ZRXOG�KDYH�VLPLODU�ZDWHU�XVDJH�

����.XPHX�6XLWH

7KLV�VXLWH�RI�FDWFKPHQWV��7DEOH������LV�ORFDWHG�WR�WKH�QRUWK�ZHVW�RI�$XFNODQG�&LW\�ZLWK�SURGXFWLRQ�IRUHVWU\
FHQWUHG�RQ�5LYHUKHDG�)RUHVW�ZKHUH�ILUVW�SODQWLQJV�EHJDQ�LQ�WKH�PLG�����V��)RUHVWU\�,QVLJKWV���������/LWWOH
KDV�FKDQJHG�VLQFH�WKH�PLG�����V��1=06����1����QG�(GQ�������1����UG�(GQ�������1=06������4����VW�(GQ
�����ILHOG�FKHFN��������QG�(GQ�������5����VW�(GQ������ILHOG�FKHFN��������QG�(GQ���������$Q\�FKDQJHV�WR�WKH
DUHDO�H[WHQW�RI�SODQWDWLRQ�VLQFH�WKH�����V�WKDW�PD\�KDYH�RFFXUUHG�ZRXOG�KDYH�D�QHJOLJLEOH�K\GURORJLFDO�LPSDFW
EHLQJ� PDLQO\� GLVWULEXWHG� IRUHVW� PDQDJHPHQW� RSHUDWLRQV�� � $OO� FDWFKPHQWV� DUH� ORFDWHG� LQ� WKH� :DLRWLUD
K\GURORJLFDO�UHJLRQ��7RHEHV�	�3DOPHU�������

7DEOH���� $XFNODQG�5HJLRQ��.XPHX�6XLWH�ZLWK�ODQG�FRYHU�LQ������

6LWH 6WDUW�RI
JDXJLQJ

(QG�RI
JDXJLQJ

$UHD��NP�� /DQG�FRYHU

5DQJLWRSXQL�#�:DONHUV 0D\����� ���� ([RWLF���QDWLYH��SDVWXUH
+XDSDL�#�1�=�3DUWLFOH�%RDUG 0DU����� ���� 3DVWXUH���KRUWLFXOWXUH
.XPHX�#�0DGGUHQ�:HLU 'HF����� ���� 3DVWXUH���KRUWLFXOWXUH
$UDULPX�#�2OG�1RUWK�5RDG 'HF����� ���� ([RWLF���SDVWXUH���QDWLYH

5DQJLWRSXQL�6WUHDP
7KH�5DQJLWRSXQL�#�'HDFRQ�5RDG�VLWH��1,:$�6LWH�������EXW�QRW�LQ�WKH�5DQJLWRSXQL�6WUHDP�FDWFKPHQW��LV
D�FDWFKPHQW�HQWLUHO\�ZLWKLQ�5LYHUKHDG�)RUHVW�DQG�H[FHSW�IRU�DERXW����LQ�QDWLYH�IRUHVW�LV�PDWXUH�SODQWDWLRQ
IRUHVW�KDYLQJ�EHHQ�HVWDEOLVKHG�EHIRUH�������1=06���1����UG�(GQ���������$OWKRXJK�GDWD�ZHUH�XVHG�DV�RQH
RI�WKH�SODQWDWLRQ�FDWFKPHQWV�DQDO\VHG�E\�5LGGHOO�	�0DUWLQ���������DGYLFH�IURP�1,:$��.��:DOWHU�������SHUV�
FRPP���VWDWHG�WKDW�WKLV�VLWH�PHDVXUHG�VWDJH�RQO\�������WR�������DQG�WKDW�QR�UDWLQJV�DUH�ILOHG���7KXV��QR�GDWD
FDQ�EH�FRQYHUWHG�WR�IORZ�DQG�XVHG�IRU�WKLV�VWXG\�

5DQJLWRSXQL�6WUHDP�PHDVXUHG�DW�:DONHUV��$5&�6LWH�������KDG�DQ�H[RWLF�IRUHVW�FRYHU��5LYHUKHDG�)RUHVW��RI
DERXW�����LQ�������1=06���1����UG�(GQ�������DQG�WKHUH�ZDV�QR�FKDQJH�E\�������1=06�����5���������
7KH�EDODQFH�RI�WKH�FDWFKPHQW�LV�DERXW�������LQ�SDVWXUH�DQG�QDWLYH�IRUHVW���)RU�FRPSDULVRQ�FDWFKPHQWV��WKH
PRVW�VXLWDEOH�DSSHDUV�WR�EH�WKH�PDLQO\�SDVWXUDO�DQG�KRUWLFXOWXUDO�+XDSDL�6WUHDP��$5&�VLWH��������FDWFKPHQW
ZKHUH�UHFRUGLQJ�EHJDQ���\HDUV�DIWHU�5DQJLWRSXQL�6WUHDP��DQG�.XPHX�5LYHU��$5&�6LWH���������DOVR�LQ�SDVWXUH
DQG�KRUWLFXOWXUH�ZLWK�VRPH�QDWLYH�IRUHVW��ZKHUH�UHFRUGV�EHJDQ���\HDUV�DIWHU���

,QWHUSRODWLRQ�RI�UDLQIDOO�QRUPDOV��5LYHUKHDG�)RUHVW�$�������:DLPDXNX�VLWH�$�������:KHQXDSDL�$HURGURPH
$�������+HQGHUVRQ�$�������+HOHQVYLOOH�$�������2NXUD�3RLQW�$������ �1=0HW6�������7RPOLQVRQ�	
6DQVRP��������LQGLFDWH�DSSUR[LPDWH�DQQXDO�FDWFKPHQW�UDLQIDOOV�RI������PP�IRU�+XDSDL�6WUHDP�������PP
IRU�.XPHX�5LYHU��DQG������PP�IRU�5DQJLWRSXQL�6WUHDP��

7KH�VWDEOH�ODQG�XVH�LQ�5DQJLWRSXQL�6WUHDP�RYHU�WKH�SHULRG�RI�VWUHDPIORZ�UHFRUG�LV�UHIOHFWHG�LQ�DQQXDO�\LHOGV
DQG�PHDQ���GD\�ORZ�IORZV�WKDW�VKRZ�QR�WUHQGV�ZLWK�WLPH���6WUHDPIORZ�\LHOGV�DQG�0$/)��YDOXHV�IURP�WKH
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WKUHH�FDWFKPHQWV�DUH�VLPLODU��7DEOH������

7DEOH���� 0HDQ�DQQXDO�VWUHDPIORZ�\LHOGV��PP�DQG���RI�UDLQIDOO��DQG�PHDQ�DQQXDO���GD\�ORZ�IORZV
IRU�5DQJLWRSXQL�6WUHDP��+XDSDL�6WUHDP��.XPHX�5LYHU�DQG�$UDULPX�6WUHDP�

5DQJLWRSXQL +XDSDL .XPHX $UDULPX
0HDQ�DQQXDO�VWUHDPIORZ �������� ��������
0HDQ�DQQXDO�VWUHDPIORZ �������� ��������
0$/)� ����������� �����������
0$/)� ����������� �����������
0$/)� ����������� ����������� �����������

$UDULPX�6WUHDP
7KH�$UDULPX�6WUHDP��ZLWK�D�ODUJH�SURSRUWLRQ�RI�5LYHUKHDG�)RUHVW��DERXW�����SODQWDWLRQ�FRYHUDJH�ZLWK�WKH
EDODQFH�DERXW�������SDVWXUH�WR�QDWLYH�IRUHVW���KDV�PDQ\�PLVVLQJ�UHFRUGV��QHJDWLQJ�WKH�XVHIXOQHVV�RI�WKH�DQQXDO
IORZ�GDWD�VHW���7KHUH�ZLOO�KDYH�EHHQ�OLWWOH�FKDQJH�LQ�WKH�H[WHQW�RI�SODQWDWLRQ�FRYHU�KHUH�DV�5LYHUKHDG�)RUHVW
LV�D�PDWXUH�IRUHVW�VXEMHFW�WR�QRUPDO�IRUHVW�RSHUDWLRQV���0RUH�LQIRUPDWLRQ�LV�DYDLODEOH�IRU�0$/)��YDOXHV
�7DEOH�������ZKLFK�ZHUH�VLPLODU�WR�WKRVH�IRU�.XPHX�5LYHU�DQG�+XDSDL�6WUHDP���$�FRPSDULVRQ�EHWZHHQ�WKHVH
FDWFKPHQWV�FRXOG�QRW�GHWHFW�DQ\�WLPH�WUHQGV�LQ�WKH�/)��YDOXHV��D�UHVXOW�WR�EH�H[SHFWHG�FRQVLGHULQJ�WKH�PRUH
RU�OHVV�VWDEOH�ODQG�FRYHU�WKURXJKRXW�WKH�SHULRG�
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�� :DLNDWR�5HJLRQ

$UHDV�ZLWK�VLJQLILFDQW�SURGXFWLRQ�IRUHVW�LQ�WKH�:DLNDWR�5HJLRQ�DUH�FHQWUHG�RQ�WKH�&RURPDQGHO�3HQLQVXOD��WKH
0RXPRXNDL� FDWFKPHQWV� LQ� WKH� +XQXD� 5DQJH�� WKH� 7RNRURD� 6XLWH� RQ� WKH� 0DPDNX� 3ODWHDX�� DQG� WKH
3XUXNRKXNRKX�H[SHULPHQWDO�FDWFKPHQWV�QHDU�5RWRUXD��

����&RURPDQGHO�6XLWH

7KH�FDWFKPHQWV�FRPSULVLQJ�WKH�&RURPDQGHO�6XLWH�DUH�OLVWHG�LQ�7DEOH�������5HFRUGV�IURP�WKLV�VXLWH��ZLWK�WKH
H[FHSWLRQ�RI�WKH�7DLUXD�5LYHU��DUH�RQO\�DERXW����\HDUV¶�ORQJ���:KHQ�VWUHDPIORZ�UHFRUGLQJ�EHJDQ�LQ������DW
2SLWRQXL�5LYHU��.DLPDL�K\GURORJLFDO�UHJLRQ��7RHEHV�	�3DOPHU�������DQG�:KDUHNDZD�5LYHU��7DXSR�UK\ROLWH
K\GURORJLFDO�UHJLRQ��7RHEHV�	�3DOPHU�������WKHVH�FDWFKPHQWV�KDG�SODQWDWLRQ�IRUHVWV�FRYHULQJ�DERXW�����DQG
�����UHVSHFWLYHO\��RI�WKHLU�DUHDV��1=06������7����QG�(GQ��������7����UG�(GQ�������

7DEOH���� :DLNDWR�5HJLRQ��&RURPDQGHO�6XLWH�ZLWK�ODQG�FRYHU�LQ������

6LWH 6WDUW�RI
JDXJLQJ

(QG�RI
JDXJLQJ

$UHD
�NP��

/DQG�FRYHU

2SLWRQXL�#�'�6�$ZDUXD -XQ����� �� ([RWLF���QDWLYH
0DKDNLUDX�#�(����5RDG 6HS����� 0DU����� ���� 1DWLYH
:KDUHNDZD�#�$GDPV�)DUP -XQ����� ���� ([RWLF���QDWLYH
:DLZDZD�#�5DQJLKDX�5RDG -XO����� ��� 1DWLYH���VFUXE���SDVWXUH
7DLUXD�#�%URNHQ�+LOOV -XO����� ��� 1DWLYH���SDVWXUH���VFUXE

3ODQWDWLRQ�FRQYHUVLRQ�IURP�PRVWO\�VFUXE�FRYHU�LQ�WKH�2SLWRQXL�5LYHU�FDWFKPHQW�WRRN�SODFH�EHWZHHQ������DQG
������1=06���1����UG�(GQ�������ILHOG�FKHFN�������1=06�����7����VW�(GQ�������ILHOG�FKHFN�������VR�LW
ZDV�LQ�D�PRUH�RU�OHVV�VWDEOH�VWDWH�ZKHQ�IORZ�UHFRUGV�EHJDQ���0LVVLQJ�UHFRUGV�DW�ERWK�WKH�2SLWRQXL�5LYHU�DQG
0DKDNLUDX�5LYHU��WKH�FORVHVW�FDWFKPHQW�WR�DFW�DV�D�VWUHDPIORZ�FRQWURO�VLWH��PHDQW�WKDW�LW�ZDV�QRW�SRVVLEOH�WR
PDNH�FRPSDULVRQV�RQ�DQ�DQQXDO�EDVLV���6HYHQ�YDOXHV�ZHUH�DYDLODEOH�IRU�FRPSDULVRQV�RI�PLQLPXP�PHDQ���GD\
ORZ�IORZ�YDOXHV� DQG� WKH�PHDQV�ZHUH� ����� DQG� �����PP�GD\� IRU�2SLWRQXL�5LYHU� DQG�0DKDNLUDX�5LYHU�
UHVSHFWLYHO\���7KHVH�GLIIHUHQFHV��VKRZQ�LQ�)LJ�������PD\�EH�UDLQIDOO�RU�JHRORJ\�UHODWHG�UDWKHU�WKDQ�ODQG�XVH
DV�ERWK�FDWFKPHQWV�DUH�PRUH�RU�OHVV�IXOO\�IRUHVWHG�

7DLUXD�)RUHVW�LQ�WKH�:KDUHNDZD�5LYHU�FDWFKPHQW�ZDV�HVWDEOLVKHG�DERXW�������)RUHVWU\�,QVLJKWV�������DQG
WKHUH�KDV�EHHQ�OLWWOH�FKDQJH�DV�HYLGHQFHG�IURP�WRSRJUDSKLF�PDSV��1=06���1����UG�(GQ�������ILHOG�FKHFN
������1=06�����7����QG�(GQ�������� �3ODQWDWLRQV�FRYHU�DERXW�����RI�WKH�FDWFKPHQW�ZLWK�QDWLYH�IRUHVW
PDNLQJ�XS�PRVW�RI�WKH�EDODQFH���7KXV��WKH�FDWFKPHQWV�FRXOG�EH�FRQVLGHUHG�WR�FRQWDLQ�PDWXUH��VWDEOH�VWDQGV�
7KH�UHFRUGV�DUH�WRR�VKRUW�WR�ORRN�IRU�DQ\�WUHQGV�EXW���\HDUV�RI�FRPSDUDEOH�DQQXDO�GDWD�JLYH�D�PHDQ�\LHOG�IURP
WKH�:KDUHNDZD�5LYHU�RI������PP�ZLWK�WKDW�IURP�WKH�7DLUXD�5LYHU�DW�%URNHQ�+LOOV�EHLQJ�KLJKHU�DW������PP�
$JDLQ��WKLV�FRXOG�EH�UDLQIDOO�UHODWHG�DV�DQ�HVWLPDWH�IRU�WKH�:KDUHNDZD�5LYHU�IRXQG�E\�URXJK�LQWHUSRODWLRQ�RI
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0DK�2SLW 7DL�:KDU

D�QXPEHU�RI�GLVSHUVHG�JDXJHV�IURP�(QYLURQPHQW�:DLNDWR�GDWD�DQG�1=0HW6��������QRUPDOV�ZDV�DERXW�����
PP�� ZKHUHDV� WKDW� IRU� WKH� 7DLUXD� 5LYHU� PD\� EH� PXFK� KLJKHU� DV� WKHUH� DUH� KLJK�UDLQIDOO� VWDWLRQV� LQ� WKH
.DXDHUDQJD�5LYHU� WR� WKH�ZHVW�� � 7KH� VWDEOH� ODQG� FRYHU� LV� DOVR� UHIOHFWHG� LQ� WKH� ODFN� RI� DQ\� WUHQG� LQ� WKH
GLIIHUHQFHV�EHWZHHQ�7DLUXD�5LYHU�DQG�:KDUHNDZD�5LYHU�PLQLPXP�IORZV��)LJ�������ZKHUH�/)��YDOXHV�WKDW
DYHUDJHG������PP�GD\�DQG������PP�GD\��UHVSHFWLYHO\��DUH�OLNHO\�WR�UHIOHFW�WKH�GLIIHULQJ�UDLQIDOO�UHJLPHV��

)LJ�������'LIIHUHQFH�LQ�PLQLPXP���GD\�ORZ�IORZV�EHWZHHQ�QDWLYH�IRUHVW�FDWFKPHQWV�DQG�WKH�QHDUHVW�FDWFKPHQW
ZLWK�VLJQLILFDQW�SODQWDWLRQ�FRYHU����0DK�2SLW�LV�0DKDNLUDX�5LYHU�OHVV�2SLWLQXL�5LYHU�DQG�7DL�:KDU�LV�7DLUXD
5LYHU�OHVV�:KDUHNDZD�5LYHU�

��� 0RXPRXNDL�FDWFKPHQWV��0DQJDWDZKLUL��+XQXD�5DQJHV

:DWHUFDUH�6HUYLFHV�DQG�LWV�SUHFXUVRU�RUJDQLVDWLRQV�KDYH�FROOHFWHG�UDLQIDOO�DQG�VWUHDPIORZ�GDWD�IURP�WKUHH
H[SHULPHQWDO�FDWFKPHQWV�VLQFH�WKH�ODWH�����V�DW�0DQJDWDZKLUL�LQ�WKH�+XQXD�5DQJHV��VRXWK�HDVW�RI�3DSDNXUD
�7DEOH��������6WUHDPIORZ�PRQLWRULQJ�EHJDQ�LQ������RQ�WKH�WKUHH�FDWFKPHQWV�ZKLOH�VWLOO�LQ�QDWLYH�VFUXE��%DUWRQ
������%DUWRQ�	�&DUG�������+HUDOG���������������7KH�FDWFKPHQWV�DUH�ORFDWHG�LQ�WKH�+XQXD�K\GURORJLFDO
UHJLRQ��7RHEHV�	�3DOPHU�������

%DUWRQ� �������JDYH� DQ� LQGLFDWLRQ�RI� VWUHDPIORZ�FKDQJHV� WKDW� WRRN�SODFH� LQ� WKH� IHZ�PRQWKV� DIWHU� VFUXE
FOHDUDQFH�ZKLOH�+HUDOG��������������SUHVHQWHG�WKH�ILUVW�ORQJHU�WHUP�VWUHDPIORZ�GDWD�IRU�WKH�1RUWK�DQG�6RXWK
FDWFKPHQWV���+HUDOG¶V�GDWD�DUH�IRU�D�VKRUWHU�SHULRG�DQG�DUH�VOLJKWO\�GLIIHUHQW�IURP�WKH�DQQXDO�VWUHDPIORZV
FDOFXODWHG�IURP�GDWD�LQ�%DUWRQ�	�&DUG���������SRVVLEO\�KDYLQJ�EHHQ�DGMXVWHG�IRU�FOLPDWLF�YDULDWLRQV���$
QXPEHU�RI�$XFNODQG�5HJLRQDO�&RXQFLO��$5&��UHSRUWV�DOVR�FRQWDLQ�DQ�DQDO\VLV�RI�WKH�HIIHFWV�RI�YHJHWDWLRQ
FKDQJH�RQ�VWUHDPIORZ�



�� /DQGFDUH�5HVHDUFK

7DEOH���� :DWHUFDUH�6HUYLFHV�0RXPRXNDL�FDWFKPHQWV�DW�0DQJDWDZKLUL��+XQXD�5DQJHV

&DWFKPHQW $UHD
�KD�

:HWODQG
�KD�

/DQG�FRYHU�DIWHU�����

0RXPRXNDL�1RUWK ���� ���� 1DWLYH�6FUXE
0RXPRXNDL�&HQWUDO ����� ���� &U\SWRPHULD�MDSRQLFD
0RXPRXNDL�6RXWK ����� ���� 3LQXV�UDGLDWD

9HJHWDWLRQ�FKDQJH
%DUWRQ��������UHSRUWHG�WKDW�LQ������WKH�YHJHWDWLRQ�RQ�DOO�FDWFKPHQWV�ZDV�D�PL[WXUH�RI�IHUQV�DQG�QDWLYH�VFUXE�
/DWHU�LQ�WKDW�\HDU�DOO�ODUJH�YHJHWDWLRQ�ZDV�IHOOHG�UHGXFLQJ�WKH�FRYHU�WR�EUDFNHQ�DQG�ORZ�VFUXE���8QIRUWXQDWHO\�
WKLV�LQFOXGHG�WKH�1RUWK�FDWFKPHQW��ZKLFK�ZDV�WR�EH�XVHG�DV�WKH�FRQWURO�FDWFKPHQW�XSRQ�ZKLFK�WR�EDVH�WKH
HIIHFWV�RI�FKDQJHV�LQ�WKH�&HQWUDO�DQG�6RXWK�FDWFKPHQWV���,Q�0DUFK�������WKH�YHJHWDWLRQ�LQ�&HQWUDO�DQG�6RXWK
FDWFKPHQWV�ZDV�EXUQHG�DQG�LQ�$XJXVW� WKH\�ZHUH�SODQWHG�LQ�-DSDQHVH�FHGDU��&U\SWRPHULD� MDSRQLFD��DQG
UDGLDWD�SLQH��UHVSHFWLYHO\���7KH�EXUQ�RII�LQ�6RXWK�KDV�VXEVHTXHQWO\�EHHQ�UHSRUWHG�DV�SRRU��$5&���������7KHUH
DUH�VPDOO�ZHWODQGV�LQ�WKH�ORZHU�SDUW�RI�WKH�FDWFKPHQW�WKDW�ZHUH�QRW�SODQWHG��7DEOH�������%DUWRQ�	�&DUG�������

5HOHDVH�FXWWLQJ�ZDV�FDUULHG�RXW�LQ�1RUWK�DQG�6RXWK�FDWFKPHQWV�LQ������DQG�������DOVR�LQ������������DQG
�����LQ�&HQWUDO����3UXQLQJ�RI�6RXWK�WRRN�SODFH�LQ�'HFHPEHU�������-DQXDU\�������DQG�LQ�'HFHPEHU������WR
-DQXDU\������ZKHQ�WKLQQLQJ�WR�����VSK�ZDV�DOVR�FDUULHG�RXW���%\������WKH�XQGHUVWRUH\�XQGHU�GHQVH�UDGLDWD
SLQH�FDQRS\�ZDV�WKLQ�RU�QRQ�H[LVWHQW��&U\SWRPHULD�JURZWK�LQ�&HQWUDO�ZDV�QRW�DV�JRRG�DV�H[SHFWHG�ZLWK�GHQVH
JURXQGFRYHU��DQG�GHQVH�VFUXE�KDG�DOVR�UHJHQHUDWHG�LQ�1RUWK���+DUYHVWLQJ�WKH�SODQWDWLRQV�KDG�QRW�WDNHQ�SODFH
E\�HDUO\������

'DWD
)RU�WKLV�SURMHFW��LQVWDQWDQHRXV�VWUHDPIORZ�DW�RQH�KRXUO\�LQWHUYDOV�DQG�RQH�KRXUO\�UDLQIDOO�WRWDOV�IRU������WR
�����ZHUH�SURYLGHG�E\�:DWHUFDUH�6HUYLFHV���

7KH�UDLQIDOO�GDWD�DV�GHOLYHUHG�KDYH�EHHQ�XVHG��DSDUW�IURP�PDNLQJ�HVWLPDWHV�IRU�D�QXPEHU�RI�PRQWKV�ZLWK
REYLRXV�PLVVLQJ�GDWD�WKDW�ZHUH�VKRZQ�E\�PRQWKO\�SORWV�EHWZHHQ�WKH�WKUHH�VLWHV��1RUWK��6HSWHPEHU������
2FWREHU�DQG�1RYHPEHU�������6RXWK�$XJXVW������WR�-DQXDU\�������&HQWUDO�$XJXVW�DQG�6HSWHPEHU������
7LJKW�UHJUHVVLRQ�UHODWLRQVKLSV�IRU�PRQWKO\�UDLQIDOO�WRWDOV�EHWZHHQ�WKH�WKUHH�FDWFKPHQWV�DOORZHG�HVWLPDWHV�WR
EH�PDGH�IRU�WKHVH�PRQWKV��ZKLFK�FRPSOHWHV�WKH�GDWD�VHWV�ZLWK�OLWWOH�VLJQLILFDQW�HUURU�

2QH�FRPSOLFDWLQJ��DQG�SRWHQWLDOO\�VLJQLILFDQW��IDFWRU�LQ�WKHVH�DQDO\VHV�LV�WKH�SRVVLELOLW\�WKDW�WKHUH�KDV�EHHQ
VRPH�FKDQJH�DW�WKH�FRQWURO�FDWFKPHQW�LQ�WKH�ILUVW�IHZ�\HDUV�RI�WKH�VWXG\���+HUH��VFUXE�ZDV�UHFRYHULQJ�IURP
WKH������FOHDULQJ�VR�FRQWURO�FDWFKPHQW�\LHOGV�PD\�KDYH�GHFUHDVHG�ZKLOH�WKLV�KDSSHQHG���7KLV�ZLOO�DIIHFW�WKH
HVWLPDWHG�PDJQLWXGH�RI�DQ\�FKDQJH�LQ�VWUHDPIORZ�DV�D�FRQVHTXHQFH�RI�DIIRUHVWDWLRQ�IURP�VFUXE��

)XUWKHU�FRPPHQWV�JOHDQHG�IURP�$5&�UHSRUWV�LQGLFDWH�WKHUH�PD\�KDYH�EHHQ�D�OHDN�XQGHU�WKH�6RXWK��UDGLDWD
SLQH��FDWFKPHQW�ZHLU��ZKLFK�PD\�RYHUHPSKDVLVH�WKH�GLPLQLVKLQJ�IORZ�DIWHU�DIIRUHVWDWLRQ��EXW�WKLV�LV�EHOLHYHG
WR�EH�OHVV�WKDQ����RI�WKH�WRWDO�IORZ��$5&���������$V�ORQJ�DV�WKLV�OHDN�LV�FRQVLVWHQW��WKLV�LV�QR�SUREOHP�IRU�WKLV
VWXG\�DV�ZH�DUH�ORRNLQJ�DW�FKDQJHV��ZLWK�DEVROXWH�DPRXQWV�RI�VHFRQGDU\�LPSRUWDQFH�

$YHUDJH�DQQXDO�UDLQIDOO�DW�0RXPRXNDL�1RUWK�IRU�WKH�SHULRG�����±�������ZLWK�DOORZDQFH�PDGH�IRU�REYLRXV
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PLVVLQJ�UHFRUGV��ZDV������PP���7KHUH�LV�VRPH�VOLJKW�YDULDWLRQ�DFURVV�WKH�FDWFKPHQWV�ZLWK�WKH�HTXLYDOHQW
DYHUDJHV�EHLQJ������PP�IRU�&HQWUDO�DQG������PP�IRU�6RXWK���7KH�DQQXDO�UDLQIDOO�VHULHV�IRU�1RUWK�VKRZHG
QR�ORQJ�WHUP�WUHQG��RQO\�UHJXODU�F\FOHV�DW�DERXW����\HDU�LQWHUYDOV���7KH�UDLQIDOO�UHFRUGV�IURP�1RUWK�DQG�6RXWK
DUH�FRQVLVWHQW�ZLWK�HDFK�RWKHU�DV�VKRZQ�E\�D�VWUDLJKW�OLQH�PDVV�FXUYH���$�UHJUHVVLRQ�UHODWLRQVKLS�GHWHUPLQHG
EHWZHHQ�WKH�DQQXDO�WRWDOV�IRU�WKHVH�WZR�VLWHV�LV�

6RXWK� �����������î�1RUWK���������� U�� ��������6(� �����Q� ����SDLUV �����

7KH�UHVLGXDOV�IURP�WKLV�UHJUHVVLRQ�VKRZHG�WKH�DSSUR[LPDWHO\���\HDU�F\FOH�EXW�QR�RWKHU�WUHQG���7KHUHIRUH��WKH
UDLQIDOO�GDWD�IURP�1RUWK�FDQ�EH�XVHG�DV�WKH�LQGH[�RI�UDLQIDOO�IRU�WKH�VWXG\�

7KH�SUHVHQFH�RI�PLVVLQJ�GDWD�LQ�WKH�VWUHDPIORZ�UHFRUGV�IRU�WKH�WKUHH�FDWFKPHQWV�GXULQJ������WR������OLPLWHG
WKH�GDWD�VHW�IRU�DQQXDO�\LHOG�SXUSRVHV�WR�WKH����\HDU�SHULRG�����±�����DV�LW�ZDV�QRW�IHOW�SUXGHQW�WR�PDNH
HVWLPDWHV�IRU�WKHVH�GDWD���6FUHHQLQJ�E\�SORWWLQJ�PRQWKO\�IORZV�RI�WKH�WKUHH�FDWFKPHQWV�DJDLQVW�HDFK�RWKHU�GLG
QRW�VKRZ�DQ\�REYLRXV�GLVFUHSDQFLHV���

6WUHDPIORZ�IURP�1RUWK��WKH�VFUXE�FDWFKPHQW��KDV�WR�EH�XVHG�DV�WKH�FRQWURO�XSRQ�ZKLFK�WR�DVVHVV�FKDQJHV�DW
6RXWK�DQG�&HQWUDO�DIWHU�DIIRUHVWDWLRQ���)LJ������VKRZV�WKHUH�LV�D�JRRG�UHODWLRQVKLS�EHWZHHQ�VWUHDPIORZ�IURP
1RUWK�DQG�DQQXDO�UDLQIDOO�DW�1RUWK�ZKLFK�H[SODLQV�RYHU�����RI�WKH�YDULDWLRQ�LQ�WKH�GDWD�

)ORZ� �����������î�5DLQ���������� U�� ��������6(� �����Q� ����SDLUV� �����

7KH�UHVLGXDOV�IURP�WKH�UHODWLRQVKLS�GR�QRW�VKRZ�DQ\�WUHQG�ZLWK�WLPH�DQG�D�PDVV�FXUYH�RI�1RUWK�IORZ�DJDLQVW
UDLQIDOO�IRU�WKH�ILUVW�VL[�\HDUV�GRHV�QRW�VKRZ�DQ\�GLVFHUQDEOH�WUHQG�LQGLFDWLQJ�WKDW�IORZ�FKDQJHV�DV�D�UHVXOW�RI
VFUXE� UHFRYHU\� DIWHU� WKH� SUHWUHDWPHQW� IHOOLQJ� PD\� QRW� EH� ODUJH�� RU� WKH� UHFRYHU\� LV� YHU\� VORZ� DW� OHDVW�
7KHUHIRUH��1RUWK�VKRXOG�EH�VDWLVIDFWRU\�DV�WKH�FRQWURO�FDWFKPHQW�

7KH�PDVV�FXUYH�RI�DFFXPXODWHG�VWUHDPIORZ�IRU�6RXWK�DQG�&HQWUDO�VKRZ�VLPLODU�WUHQGV�WR�1RUWK�DW�WKH�HDUO\
SHULRG�DQG�WKHQ�REYLRXV�GHYLDWLRQV�IURP�1RUWK�RFFXU�DV�WKH�FHGDU�DQG�SLQH�VWDQGV�JURZ��)LJ���������7KH
SODQWLQJ�RI�FHGDU�LQ�WKH�&HQWUDO�FDWFKPHQW�KDG�D�OHVVHU�HIIHFW�RQ�ZDWHU�\LHOG�WKDQ�GLG�WKH�SODQWLQJ�RI�UDGLDWD
SLQH�LQ�6RXWK�DV�VKRZ�E\�WKH�VPDOOHU�GHYLDWLRQ�IURP�WKH�VFUXE�OLQH��

)LJ������VKRZV�WKH�DQQXDO�VWUHDPIORZV�\LHOGV�IURP�WKH�WKUHH�FDWFKPHQWV�DQG�DOVR�WKH�FKDQJH�LQ�IORZ�DW�WKH
DIIRUHVWHG�FDWFKPHQWV�RYHU�WLPH�DV�WKH�IORZV�EHFRPH�VPDOOHU�FRPSDUHG�WR�1RUWK���7KH�FKDQJH�LQ�\LHOG�EHJDQ
ODWHU�LQ�&HQWUDO��DERXW������ �DJH���\HDUV��WKDQ�WKH�FKDQJH�LQ�IORZ�DW�WKH�SLQH�FDWFKPHQW������� �DJH���\HDUV�
ZKLFK�PXVW�UHIOHFW�D�IDVW�UHJHQHUDWLRQ�RI�VFUXE�YHJHWDWLRQ�DW�6RXWK�ZKHUH�WKHUH�ZDV�D�SRRU�EXUQ�GXULQJ�WKH
SUH�SODQWLQJ�RSHUDWLRQV�±�WKH�SLQHV�ZRXOG�EH�WRR�VPDOO�WR�KDYH�DQ\�HIIHFW��
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&HGDU 3LQH 6FUXE

)LJ�������5HODWLRQVKLS�EHWZHHQ�DQQXDO�VWUHDPIORZ�DQG�SUHFLSLWDWLRQ�DW�0RXPRXNDL�1RUWK���7KH�OLQH�LV�WKDW
IRU�(TQ�����

)LJ�������$FFXPXODWHG�VWUHDPIORZ�DW�WKH�0RXPRXNDL�FDWFKPHQWV�IRU�WKH�SHULRG������WR������VKRZLQJ�WKH
GLYHUJHQFH�IURP�WKH�VFUXEODQG��1RUWK� �FRQWURO��IORZV�ZLWK�WLPH�DV�ERWK�SLQH��6RXWK��DQG�FHGDU��&HQWUDO�
SODQWDWLRQV�EHFDPH�HVWDEOLVKHG��
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&RQWURO &HGDU 3LQH
5DLQ 3LQH�VFUXE &HGDU�VFUXE

)LJ�������$QQXDO�UDLQIDOO�IRU�1RUWK�DQG�WKH�DQQXDO�VWUHDPIORZV�IRU�WKH�WKUHH�FDWFKPHQWV��1RUWK�LQ�VFUXEODQG�
6RXWK� LQ�SLQH��&HQWUDO�ZLWK�FHGDU�� �0HDVXUHG�GLIIHUHQFHV� LQ� VWUHDPIORZ�EHWZHHQ� WKH�SODQWHG�DQG� VFUXE
FDWFKPHQWV�DUH�DOVR�VKRZQ�

2I�LQWHUHVW�LV�WKH�DSSDUHQW�LQFUHDVH�LQ�VWUHDPIORZ�DW�WKH�6RXWK��SLQHV��FDWFKPHQW�LQ�WKH�ODWHU�\HDUV�RI�WKH�GDWD
VHULHV���3ORWWLQJ�6RXWK�Y�1RUWK�DQQXDO�\LHOGV�DJDLQVW�UDLQIDOO�E\�WUHH�DJH�FODVVHV�VKRZV�D�GHFUHDVH�LQ�\LHOG�DV
VFUXE�UHJHQHUDWHV�DQG�WKH�\RXQJ�SODQWDWLRQ�JURZV�WRZDUGV�FDQRS\�FORVXUH��)LJ�������� �7KHUH�LV�D�IXUWKHU
GHFUHDVH�LQ�\LHOG�RYHU�WKH�PLGGOH�RI�WKH�URWDWLRQ�DV�WKH�WUHHV�PDWXUH��\HDUV���±����EXW�WKLV�WUHQG�LV�UHYHUVHG
DV�IORZ�LQFUHDVHV�ZKHQ�WKH�FDWFKPHQW�KDV�WKH�PDWXUH�SODQWDWLRQ��!���\HDUV�ROG����,W�LV�SRVVLEOH�WKDW�ZH�FDQ
DWWULEXWH�WKLV�ODVW�FKDQJH�WR�OHVVHU�ZDWHU�XVH�E\�WKH�WUHHV��D�ORZHULQJ�RI�WKH�WUHHV¶�SK\VLRORJLFDO�QHHGV"��LQ�WKH
PDWXUH�\HDUV�DV�UHSRUWHG�LQ�VRPH�RYHUVHDV�OLWHUDWXUH��VHH�IRU�H[DPSOH�&RUQLVK�������

%DVHG�RQ�WKH�YLVXDO�VSOLW�IRU�WKH�FDOLEUDWLRQ�GDWD�LQ�)LJ���������\HDUV�EHIRUH��WKH�\HDU�RI��DQG���\HDUV�DIWHU�
SODQWLQJ��VXUSULVLQJO\�JRRG�HTXDWLRQV�ZHUH�GHWHUPLQHG�ZLWK�1RUWK�VWUHDPIORZ�DORQH���)RU�H[DPSOH��(TQ����
GHULYHG�IRU�WKH�FDOLEUDWLRQ�SHULRG�H[SODLQHG�����RI�WKH�YDULDWLRQ�LQ�WKH�GDWD���$Q�DWWHPSW�DW�DQ�DOWHUQDWLYH
FDOLEUDWLRQ�ZLWK�ERWK�1RUWK�VWUHDPIORZ�DQG�1RUWK�UDLQIDOO�H[SODLQHG�D�VLPLODU�DPRXQW�RI�WKH�YDULDWLRQ�EXW�KDG
PXFK�ODUJHU�FRQILGHQFH�OLPLWV�RQ�WKH�UHJUHVVLRQ�SDUDPHWHUV��PDNLQJ�LW�OHVV�XVHIXO���5HJUHVVLRQ�HTXDWLRQV�ZHUH
DOVR�FDOFXODWHG�IRU�WKH�ODWHU�WKUHH�VWDJHV�RI�WUHH�JURZWK��(TQV�����WR������

&DOLEUDWLRQ 6RXWK�IORZ� �����������î�1RUWK�IORZ����������� U�� ��������6(� �����Q� �� �����
$JH��±�� 6RXWK�IORZ� �����������î�1RUWK�IORZ����������� U�� ��������6(� �����Q� �� �����
$JH���±�� 6RXWK�IORZ� �����������î�1RUWK�IORZ����������� U�� ��������6(� �����Q� �� �����
$JH���±�� 6RXWK�IORZ� �����������î�1RUWK�IORZ����������� U�� ��������6(� �����Q� �� �����

7KH�SRVW�FDOLEUDWLRQ�HTXDWLRQV�KDYH�YHU\�VLPLODU�VORSHV��ZLWK�WKH�LQWHUFHSWV�YDU\LQJ�DFFRUGLQJ�WR�WKH�SRVLWLRQV
RI�WKH�GDWD�JURXSLQJV�LQ�)LJ��������$OWKRXJK�WKHVH�HTXDWLRQV�KDYH�ZLGH�FRQILGHQFH�OLPLWV��HDFK�FRQVHFXWLYH
SDLU�KDV�VLJQLILFDQWO\�GLIIHUHQW�OHYHOV��(TQ�����Y�����)WHVW� �������)WDE� ������(TQ�����Y�����)WHVW� �������)WDE� 
�����(TQ�����Y�����)WHVW� �������)WDE� ������
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&DOLEUDWLRQ ���� ����� �����

2I�QRWH�LV�WKH�VLJQLILFDQWO\�GLIIHUHQW�UHJUHVVLRQ�VORSH�LQ�(TQ�����FRPSDUHG�WR�WKH�RWKHUV��H�J���(TQ�����Y����
)WHVW� ������)WDE� �������ZKLFK�PLJKW�FDVW�GRXEW�RQ�WKH�FDOLEUDWLRQ�HTXDWLRQ�EHFDXVH�LW�FRXOG�EH�UHIOHFWLQJ�D
FKDQJH� RI� VWDWH� DW� WKH� FRQWURO� FDWFKPHQW� DV� WKH� YHJHWDWLRQ� UHFRYHUHG� IURP� WKH� ODUJH� VFUXE� FOHDUDQFH�
1RWZLWKVWDQGLQJ��(TQ�����ZDV�XVHG�WR�SUHGLFW�VWUHDPIORZ�DW�WKH�SLQH�FDWFKPHQW�IRU�WKH�GXUDWLRQ�RI�WKH�VWXG\
SHULRG�DV� LI� WKH�FDWFKPHQW�ZDV� VWLOO� LQ� VFUXE�EHFDXVH� WKH� UHODWLRQVKLS�EHWZHHQ�1RUWK� UDLQIDOO� DQG�1RUWK
VWUHDPIORZ�GLG�QRW�FKDQJH�RYHU�WLPH�DV�QRWHG�DERYH�

)LJ������5HODWLRQVKLSV�EHWZHHQ�DQQXDO�VWUHDPIORZ�DW�1RUWK�DQG�6RXWK�IRU�YDULRXV�DJH�FODVVHV�RI�SLQHV�

6WUHDPIORZ�DW�6RXWK�GXULQJ�WKH�FDOLEUDWLRQ�SHULRG�ZDV����PP�\HDU�OHVV�WKDQ�IURP�1RUWK�DQG�WKLV�LV�DOVR
VKRZQ�E\�WKH�SUHGLFWLRQ�OLQH�LQ�)LJ��������7KH�GLIIHUHQFH�EHWZHHQ�WKH�SUHGLFWHG�DQG�PHDVXUHG�VWUHDPIORZV
IRU�6RXWK�WRWDOOHG������PP�RYHU�WKH����\HDUV��RU�����PP�\HDU��UHDFKHG�DERXW�����PP�LQ�D�ZHW�\HDU�DQG����
PP�LQ�D�GU\�\HDU�LQ�PLG�URWDWLRQ���)RU�WKH�YDULRXV�IRUHVW�VWDJHV��WKH�GLIIHUHQFHV�LQ�\LHOGV�DUH�JLYHQ�LQ�7DEOH
����
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0HDVXUHG 3UHGLFWHG

)LJ������7KH�GLIIHUHQFHV�LQ�DQQXDO�VWUHDPIORZ�\LHOGV�EHWZHHQ�1RUWK�DQG�6RXWK�RYHU�WLPH���0HDVXUHG�YDOXHV
DUH�6RXWK�VWUHDPIORZ�OHVV�1RUWK�VWUHDPIORZ��WKH�SUHGLFWHG�YDOXHV�DUH�1RUWK�OHVV�6RXWK�VWUHDPIORZ�FDOFXODWHG
IURP�(TQ� ���� UHSUHVHQWLQJ� WKH� SUH�WUHDWPHQW� YHJHWDWLRQ� DW� 6RXWK�� � 7KH� GHFUHDVH� LQ� IORZ� DV� D� UHVXOW� RI
DIIRUHVWDWLRQ�E\�UDGLDWD�SLQH�LV�WKH�GLIIHUHQFH�EHWZHHQ�WKHVH�OLQHV�

7DEOH� ���� �$YHUDJH� UDLQIDOO� �PP�� DQG� VWUHDPIORZ�\LHOGV� �PP�� IRU� 6RXWK� LQ� SLQHV�� ERWK�PHDVXUHG� DQG
SUHGLFWHG��IRU�WKH�FDWFKPHQW�LQ�WUHHV�RI�GLIIHULQJ�DJH�FODVVHV�

3HULRG 5DLQIDOO 3UHGLFWHG
6WUHDPIORZ

0HDVXUHG
VWUHDPIORZ

5HGXFWLRQ

&DOLEUDWLRQ ���� ��� ��� �
�±���\HDUV ���� ��� ��� ���
��±���\HDUV ���� ��� ��� ���
��±���\HDUV ���� ��� ��� ���
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0HDVXUHG 3UHGLFWHG

)LJ�������7KH�GLIIHUHQFHV�LQ�DQQXDO�VWUHDPIORZ�\LHOGV�EHWZHHQ�1RUWK�DQG�&HQWUDO�RYHU�WLPH���0HDVXUHG�YDOXHV
DUH� &HQWUDO� VWUHDPIORZ� OHVV� 1RUWK� VWUHDPIORZ�� WKH� SUHGLFWHG� YDOXHV� DUH� 1RUWK� OHVV� &HQWUDO� VWUHDPIORZ
FDOFXODWHG�IURP�(TQ�����UHSUHVHQWLQJ�WKH�SUH�WUHDWPHQW�YHJHWDWLRQ�DW�&HQWUDO���7KH�GHFUHDVH�LQ�IORZ�DV�D�UHVXOW
RI�DIIRUHVWDWLRQ�E\�FHGDU�LV�WKH�GLIIHUHQFH�EHWZHHQ�WKHVH�OLQHV�

$�VLPLODU�DQDO\VLV�ZDV�FDUULHG�RXW�RQ�WKH�DQQXDO�VWUHDPIORZV�DW�1RUWK��FRQWURO��DQG�&HQWUDO��FHGDU����7KH
FDOLEUDWLRQ�HTXDWLRQ�XVHG�VL[�\HDUV�RI�GDWD��WKUHH�\HDUV�EHLQJ�DIWHU�SODQWLQJ��(TQ��������7KH�GLIIHUHQFH�EHWZHHQ
PHDVXUHG�IORZ�IURP�WKH�FHGDU�FDWFKPHQW�DQG�WKDW�SUHGLFWHG�LI�WKH�FDWFKPHQW�KDG�UHPDLQHG�LQ�VFUXE��)LJ������
LV�PXFK�VPDOOHU�WKDQ�WKDW�VKRZQ�IRU�WKH�UDGLDWD�SLQH�FDWFKPHQW��WRWDO�GHFUHDVH������PP�RU�����PP�\HDU�
PD[LPXP�GHFUHDVH�RI�WKH�RUGHU�RI�����PP��FI������PP�IRU�SLQHV��

&HQWUDO�IORZ� �����������î�1RUWK�IORZ�����������PP� U�� ��������6(� �����Q� �� �����

0LQLPXP�PHDQ���GD\�ORZ�IORZV�ZHUH�GHWHUPLQHG�IRU�1RUWK��WKH�VFUXE�FRYHUHG�FRQWURO�FDWFKPHQW��DQG�WKH
HTXLYDOHQW�IORZ�GHWHUPLQHG�IRU�6RXWK��WKH�SLQH�FDWFKPHQW���0LQLPD�XVXDOO\�RFFXUUHG�DW�DQ\�WLPH�EHWZHHQ
-DQXDU\�DQG�0D\�

/)��YDOXHV�DW�1RUWK�DQG�6RXWK�YDU\�FRQVLGHUDEO\�IURP�\HDU�WR�\HDU��)LJ���������$W�6RXWK�WKHUH�LV�D�UHGXFWLRQ
LQ�ORZ�IORZ�OHYHOV�DIWHU�SODQWLQJ�DV�VKRZQ�E\�WKH�LQFUHDVLQJ�GLIIHUHQFH�EHWZHHQ�WKH�FDWFKPHQWV���$V�IRU
DQQXDO�IORZV��WKLV�GLIIHUHQFH�ZDV�JHWWLQJ�VPDOOHU�LQ�WKH�ODWWHU�KDOI�RI�WKH�VWXG\���7KH�KLJK�YDULDWLRQ�LQ�6RXWK
/)��YDOXHV�DQG�WKH�UHYHUVHG�WUHQG�DIWHU�PLG�URWDWLRQ�LV�WKH�UHDVRQ�ZK\�WUHQG�WHVWV�FRXOG�QRW�SLFN�DQ\�WUHQG
ZLWK�WLPH�

/LNH�)LJ������IRU�DQQXDO�IORZV��WKHUH�LV�D�VHSDUDWLRQ�LQ�WKH�ORZ�IORZ�YDOXHV�IRU�WKH�FDOLEUDWLRQ�DQG�IROORZLQJ
SHULRGV��)LJ�������� �8QOLNH�DQQXDO�IORZV��KRZHYHU��WKHVH�VHSDUDWLRQV�DUH�QRW�DV�FOHDU�DQG�WKHUH�DUH�VRPH
VLJQLILFDQW�RXWOLHUV�IURP�WKH�WUHQGV�
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1RUWK 6RXWK 'LIIHUHQFH

)LJ������$QQXDO�PLQLPXP���GD\�ORZ�IORZV�DW�0RXPRXNDL�1RUWK��VFUXE�FRQWURO��DQG�6RXWK��SLQH��FDWFKPHQWV

)LJ�������$QQXDO�PLQLPXP���GD\�IORZV�DW�WKH�6RXWK�UDGLDWD�SLQH�FDWFKPHQW�FRPSDUHG�WR�WKRVH�DW�WKH�VFUXE�
FRYHUHG�FRQWURO�FDWFKPHQW�

:KLOH�WKHUH�LV�D�VFDWWHU�RI�SRLQWV�ZKHQ�WKH�/)��DW�6RXWK�LV�FRPSDUHG�WR�1RUWK��)LJ��������RQ�DYHUDJH�WKH
GLIIHUHQFHV�DIWHU�SODQWLQJ�DUH�GLVWLQFW��7DEOH��������0$/)��YDOXHV�DW�1RUWK�DUH�PRUH�RU�OHVV�VLPLODU�IRU�WKH
IRXU�VWDJHV�RI�SLQH�JURZWK�DW�6RXWK�ZKHUH�WKH\�KDYH�GHFUHDVHG�E\�DERXW�����PP�GD\�ZKLOH�WKH�WUHHV�JURZ�
+RZHYHU��WKHUH�LV�D�UHWXUQ�WR�SUH�SODQWLQJ�OHYHOV�DW�6RXWK�RQFH�SDVW�PLG�URWDWLRQ��)LJV�����DQG������7DEOH������
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1RUWK�SHDNV 6RXWK�3HDNV

7DEOH���� 0HDQ�DQQXDO�ORZ�IORZV��PP�GD\��IRU�1RUWK��VFUXE��DQG�6RXWK��SLQH��FDWFKPHQWV�

6LWH &DOLEUDWLRQ �±���\HDUV ��±���\HDUV ��±���\HDUV
0RXPRXNDL�1RUWK ����������� ����������� ����������� �����������
0RXPRXNDL�6RXWK ����������� ����������� ����������� �����������
'LIIHUHQFH��1RUWK�6RXWK� ��� ���� ���� ����

3HDN�IORZV
)ORZ�VHSDUDWLRQ�E\�WKH�+HZOHWW�	�+LEEHUW��������PHWKRG�ZDV�XVHG�WR�GHPDUFDWH�VWRUPV���3HDNV�DW�1RUWK�ZHUH
WKH�EDVH�IRU�FRPSDULVRQ�ZLWK�WKH�SODQWHG�FDWFKPHQWV�DQG��RQ�DYHUDJH��RYHU����VWRUPV�HDFK�\HDU�VHSDUDWHG�RXW�
8S�WR�WKUHH�SHDNV�ZHUH�VHSDUDWHG�RXW�LQ�DQ\�JLYHQ�GD\��WKH�FULWHULRQ�IRU�D�PLQLPXP�VWRUP�VL]H�EHLQJ�VHW�DW
�����PP���'DWD�VHWV�ZHUH�DOVR�JHQHUDWHG�IRU�6RXWK�DQG�&HQWUDO�FDWFKPHQWV���$OWKRXJK�WKH�WLPLQJ�RI�WKH
PDMRULW\�RI�SHDNV�DW�1RUWK�DQG�WKH�SODQWHG�FDWFKPHQWV�FRLQFLGHG��D�GLIIHUHQFH�RI�PRUH�WKDW���KRXUV�PHDQW�WKH\
ZHUH�QRW�FRQVLGHUHG�FRPSDUDEOH�DQG�ZHUH�UHMHFWHG�IURP�WKH�GDWD�VHW���,Q�HDFK�\HDU��WKHUH�ZHUH�DERXW����HYHQWV
DW�1RUWK�WKDW�GLG�QRW�DOORZ�FRPSDULVRQ�ZLWK�6RXWK�DQG�YLFH�YHUVD���7KH�SHDN�IORZV�PDNLQJ�XS�WKH�GDWD�VHW�ZLOO
EH�VOLJKWO\�ORZHU�WKDQ�WKH�DFWXDO�SHDNV�DV�WKH�GDWDEDVH�XVHG�ZDV�LQVWDQWDQHRXV�IORZV�DW���KRXUO\�LQWHUYDOV��

$Q�DQQXDO�SHDN�IORZ�VHULHV��)LJ��������ZDV�GHULYHG�DQG�D�TXLFN�VFUHHQLQJ�XVLQJ�PDVV�FXUYHV�RI�WKH�SHDN�IORZV
VKRZV�WKDW�DW�DERXW���\HDUV�DIWHU�SODQWLQJ��SHDN�IORZV�EHJDQ�WR�GHFUHDVH�DW�6RXWK�ZKHQ�FRPSDUHG�WR�WKRVH
IURP�1RUWK��)LJ���������WKLV�FDQ�DOVR�EH�VHHQ�LQ�)LJ�������ZKHUH�WKH�JDS�EHWZHHQ�WKH�WZR�OLQHV�ZLGHQV���$QQXDO
SHDN�IORZV�DW�1RUWK�UDQJHG�EHWZHHQ����DQG�����/�V�KD�

)LJ��������$QQXDO�SHDN�IORZ�VHULHV�IRU�0RXPRXNDL�1RUWK��VFUXE�FRQWURO��DQG�6RXWK��SLQHV��FDWFKPHQWV�
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$FFXPXODWHG�SHDNV��/�V�KD�

)LJ��������0DVV�FXUYH�RI�DQQXDO�PD[LPXP�IORRGV�SHDNV��/�V�KD��IRU�0RXPRXNDL�6RXWK�LQ�SLQHV�Y�0RXPRXNDL
1RUWK�LQ�VFUXE�

%HFDXVH�WKHUH�VHHPHG�WR�EH�OLWWOH�GLIIHUHQFH�EHWZHHQ�WKH�WZR�FDWFKPHQWV�IRU�WKH�ILUVW���\HDUV��GDWD�IRU�����±
�����ZHUH�XVHG�WR�GHWHUPLQH�D�FDOLEUDWLRQ�UHJUHVVLRQ�XSRQ�ZKLFK�WR�DVVHVV�FKDQJH�

6RXWK� �����������î�1RUWK�������������O�V�KD U�� ��������6(� �������Q� ��������

%DVHG�RQ�WKLV�HTXDWLRQ��SUHGLFWLRQV�ZHUH�PDGH�IRU�WKH�6RXWK�FDWFKPHQW�IORRG�SHDNV���6WRUP�SHDNV�GHFOLQHG
E\�DERXW���/�V�KD��7DEOH������DQG��XQOLNH�ZDWHU�\LHOGV�ZKLFK�DSSHDUHG�WR�EH�LQFUHDVLQJ�DW�WKH�HQG�RI�WKH�VWXG\
SHULRG��WKHUH�LV�OLWWOH�VLJQ�RI�FKDQJH��)LJ��������

7DEOH���� $QQXDO�IORRG�SHDNV��/�V�KD��IRU�1RUWK��VFUXE��DQG�6RXWK��SLQH��FDWFKPHQWV�

6LWH &DOLEUDWLRQ 3RVW�FDOLEUDWLRQ 3UHGLFWLRQ
0RXPRXNDL�1RUWK ���������� ����������
0RXPRXNDL�6RXWK ���������� ���������� ����

2YHU�����VWRUPV�ZHUH�VHSDUDWHG�RXW�ZLWK�FRUUHVSRQGLQJ�GDWD�IRU�1RUWK�DQG�6RXWK�FDWFKPHQWV�RYHU�WKH����\HDU
SHULRG���7KHVH�KDYH�EHHQ�VXPPDULVHG�LQ�7DEOH�����E\�IORZ�FODVV�DQG���\HDU�WLPH�SHULRGV�WKURXJKRXW�WKH�VWXG\
DQG�WKH�IDFWRU�6RXWK�1RUWK�SORWWHG�LQ�)LJ���������'XULQJ�WKH�FDOLEUDWLRQ�SHULRG��6RXWK�VWRUP�SHDNV�ZHUH�DERXW
�����RI�1RUWK�LQ�DOO�IORZ�FODVVHV���,Q�WKH�IRXU�VXEVHTXHQW�SHULRGV�DYHUDJH�IORZV�DW�1RUWK�LQ�DOO�EXW�WKH�!���
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��� ����� ���� ���

/�V�KD�IORZ�FODVV�ZHUH�VLPLODU�WR�WKH�FDOLEUDWLRQ�SHULRG���,Q�WKH�SHULRG��±��\HDUV�DIWHU�SODQWLQJ��VWRUP�SHDNV
DW�6RXWK�KDG�GHFUHDVHG�FRQVLGHUDEO\�LQ�UHODWLRQ�WR�1RUWK��DQG�WKHVH�ZHUH�WHQGLQJ�WR�VWD\�PRUH�RU�OHVV�ORZHU
WKURXJKRXW�WKH�UHVW�RI�WKH�VWXG\���7KH�VPDOOHVW�IORZ�FODVV�ZDV�OHDVW�DIIHFWHG�DQG�WKHUH�LV�VRPH�YDULDELOLW\�GXH
SDUWO\�WR�VPDOO�VDPSOH�VL]HV��HVSHFLDOO\�LQ�WKH�!���/�V�KD�VDPSOHV

7DEOH�����$YHUDJH�VWRUP�SHDNV�IRU�GLIIHULQJ�VL]H�FODVVHV�DQG�IRU���\HDU�SHULRGV�WKURXJKRXW�WKH�VWXG\�DW
0RXPRXNDL�FDWFKPHQWV�1RUWK��VFUXE�FRYHUHG�FRQWURO��DQG�6RXWK��SODQWHG�LQ�UDGLDWD�SLQH�������±�����LV�WKH
FDOLEUDWLRQ�SHULRG�

!���/�V�KD ��±���/�V�KD �±���/�V�KD �±��/�V�KD
3HULRG 1RUWK 6RXWK 1R� 1RUWK 6RXWK 1R� 1RUWK 6RXWK 1R� 1RUWK 6RXWK 1R�

����±���� �� ���� � ���� ���� �� ���� ���� �� ���� ���� ��
����±���� ���� ���� � �� ��� �� ���� ���� �� ���� ���� ��
����±���� ���� ���� � ���� ��� � ���� ���� �� ��� ���� ��
����±���� ���� ��� � ���� ��� �� ���� ���� �� ���� ���� ��
����±���� ���� ���� � ���� ��� � ���� ���� �� ���� ���� ��

7RWDO �� �� �� ���

)LJ��������5DWLR�RI�DYHUDJH�VWRUP�SHDNV�IURP�WKH�SODQWHG�6RXWK�FDWFKPHQW�WR�WKDW�IURP�WKH�VFUXE�FRYHUHG
1RUWK�FDWFKPHQW�DW�0RXPRXNDL��



��/DQGFDUH�5HVHDUFK

��� 7RNRURD�6XLWH

$�VXLWH�RI�FDWFKPHQWV�QHDU�7RNRURD��7DEOH������KDV�PL[HG�ODQG�FRYHU�ZLWK�SLQH�SODQWDWLRQV�LQ�D�QXPEHU�RI
FDWFKPHQWV���7KH\�DUH�SDUW�RI�WKH�7DXSR�3XPLFH�K\GURORJLFDO�UHJLRQ��7RHEHV�	�3DOPHU�������DQG�KDYH�D
VXEVWUDWH�RI�YROFDQLF�RULJLQ��PXFK�RI�LW�DVK�GHSRVLWV���'HOO��������FDUULHG�RXW�D���\HDU�VWXG\�LQ�SDUWV�RI�WKHVH
FDWFKPHQWV� DQG� QRWHG� PXFK� RI� WKH� SODQWDWLRQ� HVWDEOLVKPHQW� KDG� EHJXQ� LQ� ������ ZKLFK� SUHGDWHG� IORZ
UHFRUGLQJ��IXUWKHU�SODQWLQJ�KDV�RFFXUUHG�VLQFH���0XFK�RI�WKH�SODQWDWLRQ�DUHD�KDG�EHHQ�HVWDEOLVKHG�LQ�QDWLYH
IRUHVW��UHJHQHUDWLQJ�IRUHVW�RU�VFUXE��

7DEOH���� :DLNDWR�5HJLRQ��7RNRURD�6XLWH�FDWFKPHQWV�ZLWK�ODQG�FRYHU�LQ������

6LWH 6WDUW�RI
JDXJLQJ

(QG�RI
JDXJLQJ

$UHD
�NP��

/DQG�FRYHU

:DLPDNDULUL�#�:DLPDNDULUL�5RDG 'HF����� $SU����� �� ([RWLF���QDWLYH
2UDND�#�3LQHGDOH -XO����� ��� ([RWLF���QDWLYH���SDVWXUH
:DLSDSD�#�1JDURPD�5RDG $SU����� ��� 1DWLYH���SDVWXUH

$OWKRXJK�WKH���\HDUV�RI�0DPDNX�VWUHDPIORZ�GDWD�SUHVHQWHG�E\�'HOO���������7DEOH������ZHUH�FRQVLVWHQW�DW
HDFK�VLWH�DV�D�SHUFHQWDJH�RI�UDLQIDOO��WKHUH�ZHUH�PDMRU�FRQFHUQV�DERXW�WKH�ZDWHUWLJKWQHVV�RI�WKH�FDWFKPHQWV�
)RU�H[DPSOH��DQQXDO�ZDWHU�\LHOGV�IURP�D�QDWLYH�IRUHVW�FDWFKPHQW�DQG�D�PL[HG�QDWLYH�H[RWLF�IRUHVWHG�FDWFKPHQW
ZHUH�����DQG�����RI�DQQXDO�SUHFLSLWDWLRQ��UHVSHFWLYHO\���,W�ZRXOG�EH�DQWLFLSDWHG�WKDW�WKHVH�VKRXOG�EH�VLPLODU�
ZKLFK�EULQJV�LQWR�TXHVWLRQ�WKH�ZDWHUWLJKWQHVV�RI�WKH�FDWFKPHQWV���7KHUH�DUH�DOVR�TXHVWLRQV�RYHU�WKH�JHRORJLFDO
LQIOXHQFHV�RQ�VSULQJV�DQG�JURXQGZDWHU�IORZV�GLVDSSHDULQJ�DQG�UHDSSHDULQJ�LQ�WKH�FDWFKPHQWV�

7DEOH���� :DWHU�\LHOG�IURP�FDWFKPHQWV�LQ�WKH�0DPDNX�3ODWHDX��DIWHU�'HOO�������

����±���� ����±���� ����±����
3771 <LHOG

PP����
3771 <LHOG

PP����
3771 <LHOG

PP����
1DWLYH�IRUHVW ���� ��������� ���� ��������� ���� ���������
([RWLF�IRUHVW ���� �������� ���� �������� ���� ��������
([RWLF���QDWLYH ���� �������� ���� �������� ���� ��������
3DVWXUH���IRUHVW ���� ��������� ���� ��������� ���� ���������

%HFDXVH� �D�� WKH� YDULDWLRQV� LQ� VWUHDPIORZ� \LHOG� ZLOO� EH� PRUH� D� FRQVHTXHQFH� RI� UHJLRQDO� JHRORJ\� WKDQ
YHJHWDWLRQ�FRYHU���E��PXFK�RI�WKH�ODQG�FRQYHUVLRQ�WR�SODQWDWLRQ�ZDV�HVWDEOLVKHG�EHIRUH�IORZ�UHFRUGV�EHJDQ�
�F��WKH�VWUHDPIORZ�UHFRUG�IURP�:DLPDNDULUL�6WUHDP�LV�VKRUW��DQG��G��WKHUH�LV�D�ODFN�RI�VXLWDEOH�FRQWURO�GDWD
IURP�ZKLFK�WR�PDNH�FRPSDULVRQV�ZLWK�2UDND�6WUHDP��WKHUH�ZDV�QR�WUHQG�LQ�WKH�DQQXDO�IORZ�UHFRUG�IURP�KHUH��
QR�PRUH�DQDO\VLV�KDV�EHHQ�FDUULHG�RXW��
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����3XUXNRKXNRKX�6XLWH

6WDWLRQV�ZLWKLQ�WKH�3XUXNRKXNRKX�([SHULPHQWDO�%DVLQ�����NP�VRXWK�RI�5RWRUXD��ZHUH�HVWDEOLVKHG�LQ�WKH
����V±��V��7DEOH��������7KHUH�DUH�GLIIHUHQFHV�LQ�IORZ�IURP�WKHVH�FDWFKPHQWV�WKDW�KDYH�EHHQ�DWWULEXWHG�WR�WKH
YDULDEOH�QDWXUH�RI�WKH�YROFDQLF�JHRORJ\��7DXSR�5K\ROLWH�K\GURORJLFDO�UHJLRQ��DV�WKH�FDWFKPHQW�JHRJUDSKLF
ERXQGDU\�PD\�QRW�UHIOHFW�WKH�K\GURORJLF�ERXQGDU\��'RQV���������1RQHWKHOHVV��WKLV�VXLWH�LV�RQH�RI�WKH�EHWWHU
RQHV��PRQLWRUHG�LQ�1HZ�=HDODQG�� �3XUXNL�LV�RQH�RI�WKH�IHZ�FDWFKPHQWV�LQ�1HZ�=HDODQG�WKDW�KDYH�EHHQ
PRQLWRUHG�WKURXJKRXW�D�IXOO�URWDWLRQ�RI�SLQHV���

)URP�SDVWXUH��3XUXNL�FDWFKPHQW�ZDV�SODQWHG�LQ�������D�ILUVW�WKLQQLQJ�ZDV�FDUULHG�RXW�LQ�WKH�YDULRXV�VXE�
FDWFKPHQWV�EHWZHHQ������DQG�������DQG�DJDLQ�LQ������DW�7DKL�DQG������DW�7RUX��%URZQOLH�	�.HOOLKHU�������
3XUXNL�ZDV�KDUYHVWHG�LQ�����±�����DQG�UHSODQWHG�E\����6HSWHPEHU�������

7DEOH���� :DLNDWR�5HJLRQ��3XUXNRKXNRKX�6XLWH�ZLWK�ODQG�FRYHU�LQ������

6LWH 6WDUW�RI
JDXJLQJ

(QG�RI
JDXJLQJ

$UHD��NP�� /DQG�FRYHU

3XUXNRKXNRKX�#�:HLU -DQ����� 0D\����� ���� ([RWLF���SDVWXUH���QDWLYH
3XUXNRKXNRKX�#�3XUXRUDNDX 'HF����� -DQ����� ����� 1DWLYH
3XUXNRKXNRKX�#�3XUXNL 'HF����� ����� ([RWLF
3XUXNRKXNRKX�#�3XUXWDND 'HF����� ����� 3DVWXUH
3XUXNRKXNRKX�#�3XUXNL�5XD )HE����� -DQ����� ����� ([RWLF
3XUXNRKXNRKX�#�3XUXNL�
7RUX

)HE����� -DQ����� ����� ([RWLF

3XUXNRKXNRKX�#�3XUXNL�7DKL 'HF����� -DQ����� ����� ([RWLF
3XUXZDL�#�*RUJH 0D\����� 2FW����� ����� 1DWLYH
7H�:DUX�#�3XUXKRX 'HF����� -DQ����� ���� 3DVWXUH

'RQV��������FDUULHG�RXW�D�IRXU�\HDU�FRPSDUDWLYH�VWXG\�RI�WKUHH�FDWFKPHQWV��3XUXWDND��3XULNL�DQG�3XUXZDL�
ZKHQ�WKH�SLQHV�ZHUH�DJHG��±���\HDUV���+H�VXJJHVWHG�WKDW�WKH�K\GURORJLF�ERXQGDU\�IRU�3XUXWDND�ZDV�QRW�WKH
WRSRJUDSKLF�ERXQGDU\�DQG�IRU�VRPH��EXW�QRW�DOO��DQDO\VHV�KH�XVHG�DQ�DGMXVWHG�DUHD�� �:KLOH� WKLV�PD\�EH
UHOHYDQW�LI�ZH�DUH�WU\LQJ�WR�DVVHVV�GLIIHUHQFHV�EHWZHHQ�YDULRXV�ODQG�XVHV�DW�DQ\�SDUWLFXODU�WLPH��WKLV�UHSRUW�LV
PRUH�LQWHUHVWHG�LQ�FKDQJH���$V�ORQJ�DV�D�FRQWURO�FDWFKPHQW�FDQ�EH�IRXQG�ZLWK�VWDEOH�FRYHU�WR�SURYLGH�DQ�LQGH[
IRU�FRPSDULVRQ��ZDWHUWLJKWQHVV�PD\�QRW�EH�DQ�LVVXH���2QO\�WZR�RI�WKH�FDWFKPHQWV�KDYH�EHHQ�PRQLWRUHG�VLQFH
WKH�LQFHSWLRQ�RI�WKH�VWXG\��3XUXWDND��ZKLFK�KDV�EHHQ�PDLQWDLQHG�LQ�SDVWXUH��DQG�3XUXNL��ZKLFK�ZDV�PRQLWRUHG
LQLWLDOO\� LQ�SDVWXUH�� WKHQ� WKURXJKRXW�RQH� IRUHVW� URWDWLRQ� WR� LQFOXGH�KDUYHVWLQJ�� DQG� WKHQ� IRU� D� IHZ�\HDUV
WKHUHDIWHU���'DWD�IURP�WKH�3XUXNL�VXE�FDWFKPHQWV��5XD��7RUX��DQG�7DKL��KDYH�QRW�EHHQ�XVHG�LQ�WKLV�VWXG\�

5DLQIDOO
5DLQIDOO�KDV�EHHQ�PHDVXUHG�DW�VLWH�1R����DW�WKH�KHDG�RI�WKH�3XUXNRKXNRKX�%DVLQ���2YHU�WKH����\HDUV�RI�UHFRUG�
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WKH�DYHUDJH�ZDV������PP�ZLWK�D�UDQJH�IURP������WR������PP���7KHUH�LV�QR�RYHUDOO�WUHQG�ZLWK�WLPH�DV�VKRZQ
E\�WKH�&R[�	�6WXDUW�WHVW�IRU�WUHQG�DQG�DQ�DOPRVW�VWUDLJKW�OLQH�ZKHQ�DFFXPXODWHG�UDLQIDOO�LV�SORWWHG�RYHU�WKH
���\HDU�WLPH�IUDPH���7KHUH�LV�VRPH�YDULDWLRQ�EURXJKW�DERXW�E\�VHTXHQFHV�RI�ZHW�DQG�GU\�\HDUV��

6WUHDPIORZ
7KH�YDULDELOLW\�RI�VWUHDPIORZ�\LHOGV�LQ�WKH�UHJLRQ�LV�GHPRQVWUDWHG�LQ�7DEOH������ZKHUH�FRPSDUDWLYH�\LHOGV
DUH�JLYHQ�IRU�IRXU�RI�WKH�3XUXNRKXNRKX�FDWFKPHQWV�XQGHU�PRUH�RU�OHVV�VWDEOH�ODQG�FRYHUV���:KLOH�UDLQIDOO�ZLOO
YDU\�IURP�FDWFKPHQW�WR�FDWFKPHQW��LW�PD\�QRW�EH�ODUJH��DV�GDWD�IURP�WKUHH�FDWFKPHQWV�LQ�'RQV��������KDG�D
UDQJH� RI� ���� ����±����� PP�� � 7KHUH� LV� RYHU� ����� GLIIHUHQFH� LQ� VWUHDPIORZ� \LHOG� IURP� WZR� SDVWXUH
FDWFKPHQWV��RQH�RI�ZKLFK�KDV�D�\LHOG�VPDOOHU�WKDQ�WKH�WZR�QDWLYH�IRUHVW�FDWFKPHQWV��ZKLFK�LV�FRQWUDU\�WR
JHQHUDO�H[SHFWDWLRQV���7KLV�GLIIHUHQFH�FDQ�EH�DWWULEXWHG�WR�WKH�SUREOHPV�LQ�GHWHUPLQLQJ�WUXH�FDWFKPHQW�DUHDV
�'RQV� ������ RU� FDQ� EH� DWWULEXWHG� WR� GLIIHUHQW� GUDLQDJH� FKDUDFWHULVWLFV� LQ� WKH� WZR� FDWFKPHQWV� ZLWK� RQH
FRQWULEXWLQJ�PRUH� WR� GHHS� VHHSDJH� WKDQ� WKH�RWKHU�� WKLV� QRW� EHLQJ�PHDVXUHG� DV� VWUHDPIORZ� DW� WKH�ZHLUV�
$QRWKHU� IDFWRU� WKDW�PD\� LQIOXHQFH� WKH�\LHOGV� LV� WKH�SUHVHQFH�RI� VSULQJV� LQ�DW� OHDVW�RQH�FDWFKPHQW�� �7KH
UHODWLRQVKLSV�EHWZHHQ�3XULWDND�DQG�WKH�RWKHU�WKUHH�FDWFKPHQWV�DV�GHWHUPLQHG�E\�UHJUHVVLRQ�DQDO\VLV�ZHUH�DOO
KLJKO\�VLJQLILFDQW��H[SODLQLQJ�EHWZHHQ�����DQG�����RI�WKH�YDULDWLRQ�LQ�WKH�GDWD�

7DEOH����� &RPSDUDWLYH�DQQXDO�VWUHDPIORZ�\LHOGV��PP��IURP�3XUXNRKXNRKX�FDWFKPHQWV�XQGHU�VWDEOH
ODQG�FRYHU�

3HULRG 3XUXWDND
3DVWXUH

7H�:DUX
3DVWXUH

3XUXZDL
1DWLYH�IRUHVW

3XUXRUDNDX
1DWLYH�IRUHVW

����±���� ��� ��� ��� ���
����±���� ��� ���
����±���� ��� ���

%HFDXVH�UHFRUGV�IURP�3XUXRUDNDX�DQG�7H�:DUX�FHDVHG�LQ�������DQG�WKDW�IURP�3XUXZDL�KDV�D���\HDU�JDS�IURP
������E\�GHIDXOW�3XUXWDND�LV�WKH�RQO\�ORQJ�WHUP�FDQGLGDWH�DV�D�FRQWURO�FDWFKPHQW�XSRQ�ZKLFK�WR�DVVHVV�DQ\
FKDQJHV�LQ�VWUHDPIORZ�DW�3XUXNL�DV�D�FRQVHTXHQFH�RI�DIIRUHVWDWLRQ���7KH�PDVV�FXUYH�RI�3XUXWDND�VWUHDPIORZ
DJDLQVW�1R����UDLQIDOO�LV�D�VWUDLJKW�OLQH�LQGLFDWLQJ�D�YHU\�JRRG�FRUUHODWLRQ�EHWZHHQ�WKHP��ZKLFK�FRQILUPV�WKH
XVH�RI�3XUXWDND�DV�WKH�FRQWURO�FDWFKPHQW��)LJ����������:KLOH�ZH�FRXOG�XVH�1R����UDLQ�WR�SUHGLFW�VWUHDPIORZ
DW�3XUXNL��WKH�XVH�RI�D�VWUHDPIORZ�UHFRUG�DW�D�VLWH�ZLWK�WKH�VDPH��RU�VLPLODU��UDLQIDOO�UHJLPH�XVXDOO\�LV�EHWWHU
IRU�SUHGLFWLRQ�SXUSRVHV�

,Q�WKH�VHFRQG�\HDU�DIWHU�SODQWLQJ�3XUXNL��WKH�SRLQW�ZKHUH�DFFXPXODWHG�UDLQIDOO� ��������PP�LQ�)LJ��������WKHUH
LV�D�GLVFHUQLEOH�GHFUHDVH�LQ�VWUHDPIORZ��DV�VKRZQ�E\�WKH�GHYLDWLRQ�IURP�WKH�LQLWLDOO\�VWUDLJKW�OLQH��ZKLFK�LV
DWWULEXWHG�WR��LQLWLDOO\��UHJURZWK�RI�UDQN�JUDVV��:DXJK�������WKHQ�WUHH�JURZWK���$Q�LQWHUHVWLQJ�IHDWXUH�RI�WKH
PDVV�FXUYH�LQ�)LJ������LV�WKH�XSZDUG�WUHQG�LQ�VWUHDPIORZ�DV�WKH�WUHHV�PDWXUHG���7KLV�SKHQRPHQRQ�ZDV�DOVR
VHHQ�LQ�WKH�SLQH�FDWFKPHQW�DW�0RXPRXNDL�LQGLFDWLQJ�WKDW�SHUKDSV�WKHUH�LV�D�SK\VLRORJLFDO�FKDQJH�DIIHFWLQJ
WUHH�ZDWHU�XVH�DW�WKLV�WLPH�LQ�WKH�URWDWLRQ��DQG�LV�DOVR�UHIOHFWHG�LQ�WKH�VKLIWLQJ�UHODWLRQVKLSV�EHWZHHQ�3XUXNL�DQG
3XUXWDND�RYHU�WLPH��)LJ��������
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SUH�SO ��� ���� ����� KDUYHVW

��

�����

������

������

������

$F
FX

PX
ODW

HG
�VW

UHD
PI

ORZ
��P

P�

�� ������ ������ ������ ������ ������
$FFXPXODWHG�UDLQIDOO��PP�

SLQH SDVWXUH

)LJ��������0DVV�FXUYH�RI�VWUHDPIORZ�DW�WKH�3XUXWDND�SDVWXUH�FDWFKPHQW�DQG�3XUXNL�LQ�SLQHV�SORWWHG�DJDLQVW
1R����UDLQIDOO�VKRZLQJ�FKDQJHV�DW�3XUXNL�DV�WKH�IRUHVW�PDWXUHG���7KH�RULJLQ�LV�WKH�EHJLQQLQJ�RI�������ZKLFK
LV�WKH�EHJLQQLQJ�RI�WKH�UDLQIDOO�UHFRUG�

)LJ��������5HODWLRQVKLS�EHWZHHQ�VWUHDPIORZ�\LHOGV�DW�3XUXNL�ZLWK�SLQHV�DQG�WKH�3XUXWDND�SDVWXUH�FDWFKPHQW
VKRZLQJ�WKH�YDU\LQJ�UHODWLRQVKLS�ZLWK�IRUHVW�PDQDJHPHQW�DQG�VWDQG�DJH��SUH�SO� �SUH�SODQWLQJ��KDUYHVW� 
GXULQJ�DIWHU�KDUYHVWLQJ��

(TXDWLRQV�����WR������ZHUH�HVWDEOLVKHG�IRU�HDFK�RI�WKH�ODQG�PDQDJHPHQW�VWDJHV��GHWHUPLQHG�E\�H\H��LQ�)LJ�
������H[FHSW�IRU�WKH�KDUYHVW�SRVW�KDUYHVW�GDWD�



��/DQGFDUH�5HVHDUFK

�����
��

����
�����
�����
�����

6WU
HD

PI
ORZ

�GL
IIH

UHQ
FH

��P
P�

����� ����� ����� ����� ����� ����� ����� �����
PHDVXUHG SUHGLFWHG
GLIIHUHQFH SUHFLSLWDWLRQ

3UH�SODQW 3XUXNL� ����������������������î�3XUXWDND U�� ��������6(� �����Q� �� �����
�±��\HDUV 3XUXNL� ���������������������î�3XUXWDND U�� ��������6(� �����Q� �� ������
�±���\HDUV 3XUXNL� ���������������������î�3XUXWDND U�� ��������6(� �����Q� ���������
��±���\HDUV 3XUXNL� ���������������������î�3XUXWDND U�� ��������6(� �����Q� �� ������

$OWKRXJK�WKHVH�HTXDWLRQV�KDYH�ZLGH�FRQILGHQFH�OLPLWV��(TQV�����DQG������KDYH�VLJQLILFDQWO\�GLIIHUHQW�OHYHOV
�)WHVW� �������)WDE� ������DV�GR�(TQV������DQG�������)WHVW� �������)WDE� ������ZKLOH�(TXDWLRQV������DQG������KDYH
VLJQLILFDQWO\�GLIIHUHQW�VORSHV��)WHVW� ������)WDE� ������DQG�OHYHOV��)WHVW� �������)WDE� ��������7KXV��HDFK�JURXSLQJ
FDQ�EH�FRQVLGHUHG�GLIIHUHQW�SRSXODWLRQV�UHIOHFWLQJ�WKH�SODQWDWLRQ�JURZWK�VWDJH�DQG�LWV�XVH�RI�ZDWHU�

7R�GHWHUPLQH�WKH�FKDQJH�LQ�VWUHDPIORZ�IURP�3XUXNL�EHWZHHQ�WKH�IRUHVWHG�DQG�SDVWXUH�VWDWHV��WKH�FDOLEUDWLRQ
HTXDWLRQ�(TQ�����ZDV�XVHG�WR�GHWHUPLQH�VWUHDPIORZ�IURP�3XUXNL�DV�LI�LW�ZDV�VWLOO�LQ�SDVWXUH��)LJ����������$V
H[SHFWHG� WKH�ILUVW� ILYH�\HDUV�XSRQ�ZKLFK� WKH�UHODWLRQVKLS�ZDV�GHWHUPLQHG�VKRZV�D�YHU\�JRRG�ILW��JLYLQJ
VXSSRUW� WR� WKH�XVH�RI�(TQ�����IRU�PRGHO�FDOLEUDWLRQ�� �$IWHU� WKDW�� WKHUH� LV�D�GLPLQLVKLQJ�\LHOG�UHDFKLQJ�D
PD[LPXP� RI� DERXW� ����PP� SHU� \HDU� EHIRUH� GURSSLQJ� EDFN� WR� DERXW� ����PP�� � 6XSHULPSRVHG� RQ� WKDW
JHQHUDOLVDWLRQ�LV�WKH�HIIHFW�RI�UDLQIDOO�DQG�LW�FDQ�EH�VHHQ�WKDW�LQ�GU\�\HDUV�WKH�GLIIHUHQFHV�DUH�QRW�DV�ODUJH�DV
LQ�ZHW�\HDUV��DOWKRXJK�WKLV�UHODWLRQVKLS�LV�ZHDN�ZLWK�D�ZLGH�VFDWWHU�RI�SRLQWV���$YHUDJH�\LHOGV�IRU�WKH�SKDVHV
RI�ODQG�XVH�DQG�WUHH�JURZWK�DUH�OLVWHG�LQ�7DEOH��������2YHU�WKH����\HDUV�IURP�SODQWLQJ�WR�KDUYHVW��WKH�UHGXFWLRQ
LQ�ZDWHU�\LHOG�LV������PP�RU�����PP�\HDU���6WUHDPIORZ�GXULQJ�DQG�DIWHU�KDUYHVWLQJ�LV�KLJKHU�WKDQ�LQ�WKH�SUH�
SODQW�SDVWXUH�VWDWH�DQG�ZRXOG�UHIOHFW�ORZHU�ZDWHU�XVH�EHFDXVH�WKH�FDWFKPHQW�ZRXOG�KDYH�EHHQ�QHDUO\�GHYRLG
RI�JURZLQJ�YHJHWDWLRQ�DIWHU�KDUYHVWLQJ�

)LJ��������5DLQIDOO�IURP�1R���JDXJH�DQG�VWUHDPIORZ�IURP�3XUXNL�LQ�SLQHV��ERWK�PHDVXUHG�DQG�SUHGLFWHG�DV
LI� VWLOO� LQ� SDVWXUH�� � 7KH� GLIIHUHQFH� EHWZHHQ� SUHGLFWHG� DQG�PHDVXUHG�3XUXNL� VWUHDPIORZ� LV� WKH� HIIHFW� RQ
VWUHDPIORZ�DV�D�UHVXOW�RI�DIIRUHVWDWLRQ�

7DEOH����� $YHUDJH�UDLQIDOO��PP��DQG�VWUHDPIORZ�\LHOGV��PP��IRU�3XUXNL��ERWK�PHDVXUHG�DQG�SUHGLFWHG�
DQG�IRU�3XUXWDND�IRU�WKH�FDWFKPHQW�LQ�SDVWXUH��LQ�WUHHV�RI�GLIIHULQJ�DJH�FODVVHV��DQG�GXULQJ�DIWHU�KDUYHVW�
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3HULRG 5DLQIDOO 3UHGLFWHG
VWUHDPIORZ

0HDVXUHG
VWUHDPIORZ

5HGXFWLRQ 3XUXWDND
VWUHDPIORZ

&DOLEUDWLRQ ���� ��� ��� � ���
�±��\HDUV ���� ��� ��� ��� ���
�±���\HDUV ���� ��� ��� ��� ���
��±���\HDUV ���� ��� ��� ��� ���
$IWHU�KDUYHVW ���� ��� ��� ��� ���

/RZ�IORZV
0LQLPXP���GD\�ORZ�IORZV�IRU�3XUXNL�DQG�3XUXWDND�DUH�VKRZQ�LQ�)LJ��������0$/)��GHWHUPLQHG�IRU�WKH
YDULRXV�VWDJHV�RI�WKH�IRUHVW�URWDWLRQ�VKRZHG�WKDW�ZKHQ�ERWK�FDWFKPHQWV�ZHUH�LQ�SDVWXUH��3XUXNL�KDG�D�KLJKHU
/)��YDOXHV�WKDQ�3XUXWDND��7DEOH���������'XULQJ�WKH�VWXG\�3XUXWDND�GULHG�XS�IRU�VKRUW�SHULRGV�LQ�IRXU�\HDUV
EXW�3XUXNL�GLG�QRW��HYHQ�ZLWK�SODQWDWLRQ�FRYHU���&RPSDUHG�WR�3XUXWDND��WKHUH�ZDV�OLWWOH�FKDQJH�LQ�/)��LQ�WKH
ILUVW�ILYH�\HDUV�DIWHU�SODQWLQJ�EXW�WKHUH�ZHUH�GHFUHDVHV�DV�WKH�WUHHV�JUHZ���:KHQ�WKH�FDWFKPHQW�ZDV�LQ�PDWXUH
WUHHV��/)��LQFUHDVHG�WR�SUH�WUHDWPHQW�OHYHOV�FRPSDUHG�WR�3XUXWDND�EXW�WKLV�SHULRG�DQG�GXULQJ�KDUYHVWLQJ�ZHUH
ZHWWHU�WKDQ�WKH�HDUOLHU�SHULRGV��7DEOH���������:KHWKHU�WKLV�LQFUHDVH�LQ�ORZ�IORZV�LV�GXH�WR�WKH�JHQHUDO�UDLQIDOO
LQFUHDVH�RU�WR�WKH�WUHHV�XVLQJ�OHVV�ZDWHU�LV�GHEDWDEOH�EXW�GXULQJ�DIWHU�KDUYHVWLQJ�WKHUH�LV�D�FOHDU�ULVH�WKDW�FDQ
EH�DWWULEXWHG�WR�WKH�UHPRYDO�RI�WKH�WUHHV�DQG�WKH�PRUH�RU�OHVV�EDUH�JURXQG�VLWXDWLRQ�

7DEOH������ 0HDQ�DQQXDO���GD\�PLQLPXP�IORZV�PP�GD\�� IRU�3XUXNL� �SLQHV��DQG�3XUXWDND��SDVWXUH�
FDWFKPHQWV�

6LWH &DOLEUDWLRQ �±��\HDUV �±���\HDUV ��±���\HDUV +DUYHVW
3XUXNL��SLQHV� ����������� ����������� ����������� ����������� �����������
3XUXWDND��SDVWXUH� ����������� ����������� ����������� ����������� �����������
'LIIHUHQFH�
�SLQHV�OHVV�SDVWXUH�

��� ���� ���� ��� ����
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SLQH SDVWXUH GLIIHUHQFH

)LJ�������$QQXDO���GD\�PLQLPXP�IORZV��PP�GD\��IRU�3XUXNL��SLQHV��DQG�3XUXWDND��SDVWXUH��FDWFKPHQWV�

6WRUP�SHDNV
6WRUP�SHDNV�ZHUH�GHULYHG�DV�WZR�VHULHV���7KH�ILUVW�VHULHV�ZDV�WKH�ODUJHVW�DQQXDO�VWRUP�DW�3XUXNL��)LJ�������
DQG�WKH�VHFRQG�VHULHV�FRQWDLQHG�DOO�VWRUPV�DW�3XUXNL�ZKHUH�WKHUH�ZDV�DQ�HTXLYDOHQW�VWRUP�DW�3XUXWDND�DERYH
����/�V�KD���

)URP�)LJ�������LW�LV�REYLRXV�WKDW�WKH�SUHVHQFH�RI�D�IRUHVW�FRYHU�KDV�KDG�DQ�DPHOLRUDWLQJ�HIIHFW�RQ�VWRUP�UXQRII
LQ�WKDW�WKHUH�DUH�QR�IORRG�SHDNV�JUHDWHU�WKDQ���/�V�KD�IURP�WKH�ILUVW�\HDU�DIWHU�SODQWLQJ�XQWLO�DIWHU�KDUYHVWLQJ
ZDV�FDUULHG�RXW���7KLV�LV�FRQILUPHG�ZKHQ�WKH�ODUJHU�GDWD�VHW�ZDV�XVHG��7DEOH���������3ULRU�WR�SODQWLQJ��IORRG
SHDNV�DW�3XUXNL�DQG�3XUXWDND�ZHUH�RI�WKH�VDPH�RUGHU�RI�PDJQLWXGH���$IWHU�SODQWLQJ��IORRG�SHDNV�DW�3XUXNL
GHFUHDVHG�FRQVLGHUDEO\�FRPSDUHG�WR�3XUXWDND�ZKHUH�DYHUDJH�SHDNV�LQ�DOO�IORZ�FODVVHV�UHPDLQHG�DERXW�WKH
FDOLEUDWLRQ�SHULRG�OHYHOV���(YHQ�DIWHU�KDUYHVWLQJ��WKH�IHZ�IORRG�SHDNV�UHPDLQHG�DW�OHYHOV�EHORZ�3XUXWDND�HYHQ
WKRXJK�VRLO�PRLVWXUH� OHYHOV�ZRXOG�KDYH� LQFUHDVHG�DQG�FRQGLWLRQV�ZRXOG�KDYH�EHHQ�PRUH�IDYRXUDEOH�IRU
LQFUHDVHG�IORRG�SHDNV�WR�EH�JHQHUDWHG���,PSURYHG�VRLO�LQILOWUDWLRQ�FKDUDFWHULVWLFV�DIWHU�FHVVDWLRQ�RI�JUD]LQJ�DQG
HVWDEOLVKPHQW�RI�WUHHV�ZRXOG�DFFRXQW�IRU�WKLV�
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)LJ�������$QQXDO�IORRG�SHDN�VHULHV�IRU�3XUXNL���7KHUH�DUH�QR�ODUJH�IORRGV�ZKLOH�WKH�FDWFKPHQW�ZDV�FRYHUHG
LQ�SLQHV�

7DEOH������ $YHUDJH�VWRUP�SHDNV�IRU�GLIIHULQJ�VL]H�FODVVHV�IRU�ILYH�VWDJHV�RI�ODQG�PDQDJHPHQW�DW�WKH
3XUXNL��3NL��DQG�3XUXWDND��3WDND����&DOLEUDWLRQ�SHULRG�LV�����±�����

!���/�V�KD ��±���/�V�KD �±���/�V�KD �±��/�V�KD
3HULRG 3NL 3WDND 1R� 3NL 3WDND 1R� 3NL 3WDND 1R� 3NL 3WDND 1R�

&DOLEUDWLRQ ���� ���� � ���� ���� � ���� ���� � ���� ���� ��
�±��\HDUV � ��� ���� � ���� ���� � ���� ���� ��
�±���\HDUV � ��� ���� � ���� ���� � ���� ���� ��
��±���\HDUV ��� ���� � � � ��� ���� ��
3RVW�KDUYHVW � �� � ��� ���� � ��� ���� � ���� ���� ��

7RWDO � �� �� ���

4XLFNIORZ�DQG�EDVHIORZ
7KH�VWUHDPIORZ�UHJLPH�DW�3XUXNL�LV�GRPLQDWHG�E\�WKH�YHU\�ODUJH�EDVHIORZ�FRPSRQHQW��DERXW�����DW�3XUXWDND
DQG�����DW�3XUXNL�ZKLOH�XQGHU�SDVWXUH��7DEOH���������7KXV��DV�D�FRQVHTXHQFH�RI�DIIRUHVWDWLRQ��WKHUH�LV�OLWWOH
VFRSH�IRU�D�VXEVWDQWLDO�UHGXFWLRQ�LQ�TXLFNIORZ���7KHUH�ZDV�D�VPDOO�UHGXFWLRQ�DW�3XUXWDND�LQ�WKH�PLGGOH�VHFWLRQV
RI�WKH�VWXG\�ZKHQ�UDLQIDOO�ZDV�VOLJKWO\�ORZHU��ZKLOH�DW�3XUXNL�WKHUH�ZDV�D�ODUJHU�UHGXFWLRQ�EHFDXVH�DPRXQWV
ZHUH�KLJKHU�WR�EHJLQ�ZLWK���7KH�EXON�RI�WKH�IORZ�UHGXFWLRQ�FDPH�IURP�EDVHIORZ��ZKLFK�UHDFKHG�DERXW�����PP
LQ�WKH�PLGGOH�RI�WKH�SODQWDWLRQ�URWDWLRQ��
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7DEOH������ 4XLFNIORZ�DQG�EDVHIORZ��PP�DQG���RI�WRWDO�IORZ��IRU�ILYH�VWDJHV�RI�ODQG�PDQDJHPHQW�GXULQJ
WKH�VWXG\�DW�3XUXNL�DQG�3XUXWDND�FDWFKPHQWV�

4XLFNIORZ %DVHIORZ
3HULRG 5DLQIDOO 3XUXNL 3XUXWDND 3XUXNL 3XUXWDND

&DOLEUDWLRQ ���� �������� ������� �������� ��������
�±��\HDUV ���� ������� ������ �������� ��������
�±���\HDUV ���� ������� ������� �������� ��������
��±���\HDUV ���� ������ ������ �������� ��������
3RVW�KDUYHVW ���� �������� ������� ��������� ��������
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�� %D\�RI�3OHQW\�5HJLRQ

7KUHH�SRVVLEOH�VHWV�RI�FDWFKPHQW�ZLWK�VXEVWDQWLDO�SODQWDWLRQ�IRUHVWV�ZHUH�LGHQWLILHG�LQ�WKH�%D\�RI�3OHQW\
5HJLRQ�EDVHG�RQ�WKH�3RNDLURD�6WUHDP��WKH�.DLWXQD�5LYHU��DQG�WKH�7DUDZHUD�5LYHU�

6WUHDPV�ZHUH�PRQLWRUHG�LQ�WKH�3RNDLURD�6WUHDP�FDWFKPHQW��3RNDLURD�6WUHDP�#�5DLOZD\�&XOYHUW�1,:$�VLWH
�������3RNDLURD�6WUHDP�#�:KLWHOH\�1,:$�VLWH��������3RXPDNR�6WUHDP�#�5LGJHZD\�5RDG�1,:$�VLWH
�������0DQJDKDUDNHNH�6WUHDP�#�3DUDSDUD�5RDG�1,:$�VLWH��������DERXW����NP�VRXWK�HDVW�RI�5RWRUXD�IURP
�����WR��������+DUYHVWLQJ�FRPPHQFHG�DW�DERXW�WKH�WLPH�PRQLWRULQJ�EHJDQ��5RZH�HW�DO������G����7KHUH�DUH�
WKHUHIRUH��QR�JRRG�ORQJ�WHUP�FRQWURO�FDWFKPHQWV�DV�KDUYHVWLQJ�RFFXUUHG�LQ�DOO�FDWFKPHQWV�ZLWKLQ���\HDUV�RI
UHFRUGLQJ�FRPPHQFLQJ���,QFUHDVHV�LQ�IORZ�ZHUH�LGHQWLILHG�EXW�WKH�ODFN�RI�D�VXLWDEOH��VWDEOH�FRQWURO�FDWFKPHQW
PHDQV�WKDW�WKH�LQFUHDVHV�FRXOG�QRW�EH�HDVLO\�UHODWHG�GLUHFWO\�WR�WKH�DUHDV�KDUYHVWHG�

:KLOH�WKH�.DLWXQD�5LYHU�6XLWH�KHOG�HDUO\�SURPLVH��WKH�PDLQ�IORZ�UHFRUG�DW�7H�0DWDL��(%23�VLWH��������LV
WLGDO��DQG�WKHUH�LV�DOVR�RXWIORZ�IURP�/DNH�5RWRLWL��WKHUHE\�UXOLQJ�RXW�WKLV�VWDWLRQ�IRU�VLPSOH�FRPSDUDWLYH
DQDO\VLV��

7KH�7DUDZHUD�5LYHU��(%23�VLWH��������KDV�EHHQ�VXEMHFW�WR�DQDO\VLV�D�QXPEHU�RI�WLPHV�ZLWK�WKH�:KDNDWDQH
5LYHU��1,:$�VLWH��������EHLQJ�XVHG�IRU�FRPSDULVRQ��'RQV�������3DQJ���������1R�IXUWKHU�DQDO\VLV�LV�EHLQJ
FDUULHG�RXW�KHUH�EXW�'RQV�UHSRUWHG�WKDW�IRU�SODQWLQJ�����RI�WKH�7DUDZHUD�5LYHU�FDWFKPHQW��ODQG�XVH�FKDQJH
FDXVHG�D�IORZ�UHGXFWLRQ�RI�����P��V�RU�����RI�WKH�FDOLEUDWLRQ�SHULRG�IORZ���7KLV�FKDQJH�LQ�IORZ�\LHOG�LV
HTXLYDOHQW�WR�����PP�IRU�WKH�ZKROH�FDWFKPHQW��RU�����PP�IRU�WKH�DUHD�SODQWHG��DQQXDO�UDLQIDOO�ZDV�RI�WKH
RUGHU�RI������PP�
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�� *LVERUQH�'LVWULFW

7KH�PDMRU�DUHD�LQ�WKH�*LVERUQH�'LVWULFW�WKDW�KDV�XQGHUJRQH�DIIRUHVWDWLRQ�LV�DERXW����NP�WR�WKH�QRUWK�ZHVW�RI
*LVERUQH���([WHQVLYH�SODQWLQJ�RI�HURGLQJ�KLOO�FRXQWU\�EHJDQ�LQ�WKH�0DQJDWX�:DLSDRD�DUHD�RI�WKH�*LVERUQH
'LVWULFW� LQ�������$OOVRS�������� �7KHUHIRUH� WKLV� UHJLRQ�KDV� WKH�SRWHQWLDO� IRU�HYDOXDWLQJ�FKDQJHV� LQ�IORZV
UHVXOWLQJ�IURP�IRUHVW�HVWDEOLVKPHQW���7KH�VLWHV�RI�LQWHUHVW�DUH�OLVWHG�LQ�7DEOH������

7DEOH���� *LVERUQH�'LVWULFW��0DQJDWX�6XLWH�ZLWK�ODQG�FRYHU�LQ������

6LWH 6WDUW�RI
JDXJLQJ

(QG�RI
JDXJLQJ

$UHD
�NP��

/DQG�FRYHU

:DLSDRD�#�:DLSDRD�6WDWLRQ -DQ����� 0DU����� ��� ([RWLF���QDWLYH
:DLSDRD�#�.DQDNDQDLD�%ULGJH -DQ����� ���� ([RWLF���QDWLYH���SDVWXUH
0DQJDWX�#�2PDSHUH $XJ����� ��� ([RWLF���QDWLYH
:DLKRUD�#�1R����%ULGJH 'HF����� ����� 3DVWXUH
:DLNRKX�#�1R����%ULGJH -XO����� ���� 3DVWXUH���QDWLYH
:DLNRKX�#�0DKDNL 2FW����� ��� 3DVWXUH���QDWLYH
:DLQJDURPLD�#�7HUUDFH 0D\����� ����� ([RWLF���SDVWXUH

$ERXW������NP��RI�WKH�0DQJDWX�5LYHU�FDWFKPHQW�ZDV�LQ�SODQWDWLRQ�LQ�������1=06�����;����������DERXW
���RI�WKH�DUHD��ZLWK�WKH�EDODQFH�LQ�QDWLYH�IRUHVW�DQG�SDVWXUH���3ODQWDWLRQ�HVWDEOLVKPHQW�EHJDQ�LQ�������$OOVRS
������DQG�WKHUH�ZDV�QR�PDMRU�FKDQJH�LQ�H[WHQW�RI�SODQWDWLRQV�EHWZHHQ�WKH�HDUO\�����V��1=06���1����VW�(GQ
������ILHOG�FKHFN�������1����VW�(GQ�������ILHOG�FKHFN�������DQG�WKH�SUHVHQW���)ORZ�UHFRUGLQJ�GLG�QRW�EHJLQ
XQWLO�WKH�WUHHV�ZHUH�DW�PLG�URWDWLRQ�LQ������DQG�WKH�UHFRUG�FDQ�EH�FRQVLGHUHG�FRQWLQXRXV�IURP������WR������
0DQJDWX�5LYHU�LV�ORFDWHG�LQ�WKH�5DXNXPDUD�K\GURORJLFDO�UHJLRQ�

7KH�XSSHU�:DLSDRD�5LYHU�FDWFKPHQW��DOVR�LQ�WKH�5DXNXPDUD�K\GURORJLFDO�UHJLRQ��KDV�WKH�PRVW�H[WHQVLYH�DUHD
RI�SODQWDWLRQV���%\������DERXW�����NP�������RI�WKH�FDWFKPHQW��ZDV�LQ�SODQWDWLRQ�ZLWK�WKH�EDODQFH�PDLQO\
LQ�SDVWXUH��1=06�����<�����������$V�IRU�WKH�0DQJDWX�5LYHU�FDWFKPHQW��WKH�HVWDEOLVKPHQW�RI�SODQWDWLRQV
EHJDQ�LQ������DQG�E\������DW�OHDVW����NP��KDG�EHHQ�SODQWHG��1=06���1����VW�(GQ�������ILHOG�FKHFN������
1����VW�(GQ�������1����VW�(GQ�������ILHOG�FKHFN�������1����VW�(GQ�������ILHOG�FKHFN�������ZLWK�WKH�EDODQFH
E\��������)ORZ�UHFRUGV�GLG�QRW�EHJLQ�XQWLO�DIWHU�WKH�PDMRULW\�RI�WKH�IRUHVW�KDG�EHHQ�SODQWHG��FHDVHG�DIWHU��
\HDUV�DQG�KDG�PDQ\�PLVVLQJ�UHFRUGV�
�
)ORZ�UHFRUGLQJ�DW�WKH�:DLQJDURPLD�5LYHU�EHJDQ�LQ�������EHIRUH�DQ\�VLJQLILFDQW�SODQWDWLRQV�ZHUH�HVWDEOLVKHG�
%\����������������NP���KDG�EHHQ�SODQWHG��1=06�����<����VW�(GQ�������<����VW�(GQ��������WKLV�KDYLQJ
WDNHQ� SODFH� DIWHU� ����� �1=06���1��� ������ ILHOG� FKHFN� ������� �1R�PRUH� VLJQLILFDQW� SODQWDWLRQV�ZHUH
HVWDEOLVKHG� E\� ����� �1=06����� <��� ������ <��� ������ 78021=� �9LVLRQ� 6RIWZDUH� �������� � 7KH
:DLQJDURPLD�5LYHU�LV�ORFDWHG�LQ�WKH�(DVW�&RDVW�K\GURORJLFDO�UHJLRQ�DQG�ZDV�GHVLJQDWHG�WKH�UHSUHVHQWDWLYH
EDVLQ�IRU�WKDW�UHJLRQ�ZLWK�DQQXDO�UDLQIDOO�DERXW������PP��1=02:�������
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:DLNRKX�5LYHU�#�1R����%ULGJH��GHQRWHG�:DLNRKX���DQG�#�0DKDNL��5DXNXPDUD�K\GURORJLFDO�UHJLRQ���DQG
:DLKRUD�5LYHU��(DVW�&RDVW�K\GURORJLFDO�UHJLRQ��FDWFKPHQWV�DUH�SUHGRPLQDQWO\�SDVWXUH�FRYHUHG�ZLWK�QR��RU
YHU\�OLWWOH��SODQWDWLRQV�SUHVHQW��1=06�����;����VW�(GQ�������1=06�����<���������78021=��9LVLRQ
6RIWZDUH���������KHQFH��SURYLGH�RSSRUWXQLWLHV�DV�FRQWURO�FDWFKPHQWV��

7KH�:DLSDRD�5LYHU�#�.DQDNDQDLD�%ULGJH��GHQRWHG�.DQDNDQDLD��KDV�EHHQ�JDXJHG�VLQFH������ZKHQ�SODQWLQJ
LQ�WKH�FDWFKPHQW�EHJDQ���$W�WKLV�VLWH�WKH�:DLSDRD�5LYHU�FRQWDLQV�DOO�RWKHU�FDWFKPHQWV�LQ�WKLV�VXLWH��WKXV
LQWHJUDWLQJ�DOO�FKDQJHV�WKDW�KDYH�WDNHQ�SODFH���7KH�PDMRULW\�RI�WKH�SODQWDWLRQV�DUH�LQ�WKH�0DQJDWX�5LYHU��XSSHU
:DLSDRD� 5LYHU� DQG�:DLQJDURPLD� 5LYHU� FDWFKPHQWV� ZLWK� RQO\� DQ� DGGLWLRQDO� IHZ� VTXDUH� NLORPHWUHV� RI
SODQWDWLRQV�VFDWWHUHG�WKURXJKRXW�WKH�FDWFKPHQW���6XPPLQJ�WKH�SODQWDWLRQV�IURP�WKHVH�VXE�FDWFKPHQWV�DQG
DOORZLQJ�IRU�WKH�DGGLWLRQDO�SODQWDWLRQV�RXWVLGH�WKHVH��ZH�JHW�DQ�HVWLPDWH�RI�DERXW�����NP��SODQWHG�EHWZHHQ
�����DQG������ZLWK�OLWWOH�SODQWHG�VLQFH���7KLV�LV�DERXW������RI�WKH�FDWFKPHQW�LQ�SODQWDWLRQV��

$SDUW�IURP�WKH�XSSHU�:DLSDRD�5LYHU��WKH�DPRXQW�RI�FRQYHUVLRQ�IURP�SDVWXUH�WR�SODQWDWLRQ�IRUHVW�DV�VKRZQ
E\�WKH�PDSV�LV�VPDOO��DQG�DV�VXFK��K\GURORJLFDO�HIIHFWV�PD\�EH�GLIILFXOW�WR�GHWHFW�HVSHFLDOO\�DV�PRVW�IORZ
UHFRUGV�EHJDQ�DIWHU� WKH�PDLQ�SODQWDWLRQ�HVWDEOLVKPHQW�� WKH�GDWD� IURP�:DLSDRD�DW�.DQDNDQDLD�EHLQJ� WKH
H[FHSWLRQ���7KH�XSSHU�:DLSDRD�5LYHU�ZLWK�RYHU�����DIIRUHVWHG�ZRXOG�KDYH�EHHQ�D�UHDO�FDQGLGDWH�IRU�DQDO\VLV
EXW�WKH�FRPPHQFHPHQW�RI�IORZ�UHFRUGLQJ�DIWHU�PRVW�RI�WKH�SODQWDWLRQ�HVWDEOLVKPHQW�KDG�WDNHQ�SODFH��WKH�VKRUW
GXUDWLRQ�RI�WKH�UHFRUG��DQG�WKH�QXPEHU�RI�PLVVLQJ�SHULRGV�PDNHV�LW�DOPRVW�LPSRVVLEOH�WR�XVH���6LPLODUO\��WKHUH
DUH�IHZ�UDLQIDOO�UHFRUGV�WKDW�FRXOG�EH�XVHG�DV�D�VXUURJDWH�IRU�WKH�VWUHDPIORZ�UHFRUGV�DJDLQVW�ZKLFK�WR�PDNH
DVVHVVPHQWV�RI�FKDQJH�

5DLQIDOO
5DLQIDOO�UHFRUGV�VSDQQLQJ�WKH�SHULRG������WR������IURP�WKH�UHJLRQ�DUH�IHZ��RQO\�:DLSDRD�6WDWLRQ��1,:$�VLWH
'�������KDYLQJ�D�ORQJ��WHUP�UHFRUG��EXW�WKHUH�DUH�VXEVWDQWLDO�JDSV�LQ�WKH�ODWH�����V±����V�ZKHQ�IORZ�UHFRUGV
ZHUH�EHLQJ�FROOHFWHG�DW�PRVW�VWDWLRQV���,QWHUSRODWLRQ�RI�QRUPDOV�IURP�DERXW����VWDWLRQV�LQ�DQG�DURXQG�WKH
:DLSDRD�V\VWHP��1=0HW6�������7RPOLQVRQ�	�6DQVRP�������JLYHV�DQ�LQGLFDWLRQ�RI�WKH�DQQXDO�UDLQIDOO�IRU
WKH�GLIIHUHQW�FDWFKPHQWV��0DQJDWX�5LYHU�FDWFKPHQW�UDLQIDOO� ������PP��UDQJH�IURP�DERXW������PP�DW�WKH
JDXJLQJ�VWDWLRQ�WR�RYHU������PP�DW�WKH�WRS��8SSHU�:DLSDRD�5LYHU������PP��UDQJH�����±�����PP��:DLNRKX
5LYHU������PP��UDQJH�����±�����PP��:DLQJDURPLD�5LYHU������PP��UDQJH�����±�����PP��DYHUDJH�����
PP��1=02:��������:DLKRUD�5LYHU������PP��UDQJH�����±�����PP��

7KH� DYHUDJH� RI� DOO� FRPSOHWH� \HDUV� RI� UDLQ� DW�:DLSDRD� 6WDWLRQ�� �����PP��ZDV� DOPRVW� WKH� VDPH� DV� WKH
����±�����QRUPDO�������PP��7RPOLQVRQ�	�6DQVRP���������)RU������WR�������OHVV���\HDUV�RI�PLVVLQJ�GDWD�
ZKHQ�PRVW�VWUHDPV�ZHUH�EHLQJ�JDXJHG�WKH�DYHUDJH�UDLQIDOO�DW�:DLSDRD�6WDWLRQ�ZDV������PP�

6WUHDPIORZ
$WWHPSWV�DW�SURGXFLQJ�PDVV�FXUYHV�EHWZHHQ�WKH�VWUHDPIORZ�VWDWLRQV�DQG�.DQDNDQDLD�RU�ZLWK�:DLNRKX��ZHUH
KDPSHUHG�E\�PLVVLQJ�UHFRUGV�DW�RQH�RU�RWKHU�RI�WKH�VLWHV�LQ�HDFK�SDLU���5HDVRQDEO\�FRQVLVWHQW�UHODWLRQVKLSV
RYHU� D� ���\HDU� SHULRG� ZHUH� IRXQG� IRU� .DQDNDQDLD� DQG�:DLNRKX� DJDLQVW�:DLNRKX�� DQG� IRU�0DQJDWX�
:DLQJDURPLD��:DLNRKX�DQG�:DLNRKX��DJDLQVW�.DQDNDQDLD���7KHVH�DOO�LQGLFDWH�WKDW�LQ�WKH�����V��DW�OHDVW�
WKHUH�ZHUH�QR�FKDQJHV�RI�QRWH�KDSSHQLQJ�WR�WKH�VWUHDPIORZ�UHJLPH�DW�WKHVH�VLWHV���2QH�FKDQJH�ZDV�QRWHG�ZKHQ
0DQJDWX�ZDV� FRPSDUHG� WR�:DLNRKX��� D� GHFUHDVH� LQ� IORZ�RFFXUUHG� LQ� WKH�PLG�����V� EXW� WKHUH�ZDV� QR
VLJQLILFDQW�SODQWLQJ�RI�SDVWXUH�JRLQJ�RQ�LQ�WKH�IHZ�\HDUV�EHIRUH�WKDW�WLPH���7KH�FKDQJH�ZDV�QRW�SLFNHG�XS
ZKHQ�0DQJDWX�ZDV�SORWWHG�DJDLQVW�.DQDNDQDLD���%HFDXVH�WKH�PDMRU�DIIRUHVWDWLRQ�KDG�RFFXUUHG�PXFK�HDUOLHU
�����V�WR�PLG�����V���QR�WUHQGV�ZHUH�H[SHFWHG��DQG�H[FHSW�IRU�WKH�RQH�XQH[SODLQHG�FKDQJH�DW�0DQJDWX�5LYHU�
QRQH�ZHUH�GHWHFWHG�
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6WUHDPIORZ�\LHOGV�IRU�WKH�FDWFKPHQWV�DUH�VKRZQ�LQ�7DEOH�����ZLWK�\LHOGV�IURP�.DQDNDQDLD�EHLQJ�XVHG�IRU�WKH
FRPSDULVRQ�±�WKHUH�LV�OLWWOH�GLIIHUHQFH�WKHUH�EHWZHHQ�SHULRGV���7KH�UDLQIDOO�GDWD�KDYH�EHHQ�GHWHUPLQHG�IURP
LQWHUSRODWLRQ�RI�UDLQIDOOV�QRUPDOV�QRWHG�DERYH�DQG�PXVW�EH�FRQVLGHUHG�WR�EH�YHU\�DSSUR[LPDWH�EHFDXVH�WKHUH
DUH�VWHHS�UDLQIDOO�JUDGLHQWV� WR� WKH�QRUWK�ZHVW�RI� WKH�UHJLRQ�ZKHUH�UDLQIDOO�FDQ�H[FHHG������PP��L�H��� WKH
KHDGZDWHUV�RI�0DQJDWX��:DLSDRD��DQG�:DLNRKX�ULYHUV���:LWKLQ�WKHVH�OLPLWDWLRQV��LW�FRXOG�EH�LQIHUUHG�WKDW�WKH
:DLSDRD�5LYHU�FDWFKPHQW�KDV�WKH�ORZHVW�\LHOG�ZLWK�UHVSHFW�WR�UDLQIDOO��

7DEOH���� 6WUHDPIORZ�\LHOGV��PP�	�DSSUR[LPDWH����DQG�DSSUR[LPDWH�DYHUDJH�FDWFKPHQW�UDLQIDOOV
�PP��IRU�WKH�0DQJDWX�FDWFKPHQW�VXLWH�

6LWH 'RPLQDQW
YHJHWDWLRQ

$SSUR[LPDWH
UDLQIDOO

<HDUV 6WUHDPIORZ .DQDNDQDLD
VWUHDPIORZ

:DLSDRD 3ODQWDWLRQ ���� � �������� ���
0DQJDWX 3DVWXUH ���� �� ��������� ���
:DLQJDURPLD 3DVWXUH ���� �� �������� ���
:DLKRUD 3DVWXUH ���� � �������� ���
:DLNRKX� 3DVWXUH ���� �� ��������� ���
:DLNRKX 3DVWXUH ���� �� �������� ���

/RZ�IORZ�
7KH� DQQXDO�PLQLPXP���GD\� ORZ� IORZV�ZHUH� H[WUDFWHG� IRU� WKH� FDWFKPHQWV� EXW� QR� WUHQGV�ZHUH� GHWHFWHG�
SUREDEO\� EHFDXVH� WKH� YHJHWDWLRQ� ZDV� PRUH� RU� OHVV� VWDEOH� IRU� WKH� PHDVXUHPHQW� SHULRGV� DW� WKH� SODQWHG
FDWFKPHQWV��ZLWK�WKH�H[FHSWLRQ�RI�.DQDNDQDLD���0$/)��IRU�.DQDNDQDLD��WKH�RQO\�VWDWLRQ�ZLWK�D�ORQJ�WHUP
UHFRUG��LV������PP�GD\�ZLWK�D�UDQJH�RI�����±�����PP�GD\��)LJ���������7KHUH�DSSHDUV�WR�EH�D�PLQLPXP�YDOXH
RI�WKH�RUGHU�RI������PP�GD\�LQ�WKH�YHU\�GU\�\HDUV��



�� /DQGFDUH�5HVHDUFK

��

����

����

����

����

����

0L
QLP

XP
���

GD
\�O
RZ

�IOR
Z�
�P

P�
GD

\�

����� ����� ����� ����� �����

)LJ������$QQXDO�PLQLPXP���GD\�ORZ�IORZV�IRU�WKH�:DLSDRD�5LYHU�DW�.DQDNDQDLD

&RPSDULVRQV�EHWZHHQ�FDWFKPHQWV�IRU�JLYHQ�SHULRGV�DUH�OLVWHG�LQ�7DEOH�������,W�DSSHDUV�WKDW�JHRORJ\�PD\�KDYH
D� SDUW� WR� SOD\� LQ� WKH� ORZ� IORZV� OLVWHG� KHUH� LQ� WKDW� WKH�0$/)�� YDOXHV� DUH� FRQVLGHUDEO\� ORZHU� IRU� WKH
:DLQJDURPLD�DQG�:DLKRUD�ULYHUV�WKDQ�IRU�WKH�RWKHU�ULYHUV���7KH�JHRORJ\�KHUH�LV�VDQG\�RU�PXGG\�VLOWVWRQHV
ZKLOH�WKH�ZHVWHUQPRVW�ULYHUV�KDYH�VKDWWHUHG�DUJLOOLWHV�DQG�VDQGVWRQHV�WR�WKH�ZHVW�DQG�PXGVWRQHV�DQG�VLOWVWRQHV
WR�WKH�HDVW��7RHEHV�	�3DOPHU���������5DLQIDOO�LV�DOVR�ORZHU�LQ�WKH�:DLQJDURPLD�5LYHU�DQG�:DLKRUD�5LYHU
FDWFKPHQWV���0DQJDWX�5LYHU�KDV�WKH�KLJKHVW�0$/)���ZKLFK�LV�OLNHO\�WR�EH�D�FRQVHTXHQFH�RI�WKH�KLJK�UDLQIDOO
LQ�WKH�KHDG�RI�WKH�FDWFKPHQW���1R�ODQG�XVH�IDFWRU�FDQ�EH�DWWULEXWHG�WR�WKHVH�GDWD��

7DEOH���� 0HDQ�DQQXDO�PLQLPXP���GD\�ORZ�IORZV��PP�GD\��IRU�FDWFKPHQWV�LQ�WKH�0DQJDWX�VXLWH�

3HULRG 0DQJDWX 0DQJDWX :DLNRKX :DLNRKX� .DQDNDQDLD :DLQJDURPLD :DLKRUD
����±���� ����
����±���� ��� ��� ����
����±���� ���� ���� ���� ���� ����
����±���� ���� ���� ���� ���� ���� ����
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�� +DZNH¶V�%D\�5HJLRQ

+DZNH¶V�%D\�KDV�RQH�RI�WKH�PRVW�H[WHQVLYH�QHWZRUNV�RI�JDXJHG�ULYHUV�ZLWK�SODQWDWLRQV�LQ�1HZ�=HDODQG�DQG
,�KDYH�GLYLGHG�WKH�DUHD�LQWR�D�QRUWKHUQ�UHJLRQ�DERXW�:DLURD�DQG�D�VRXWKHUQ�UHJLRQ�FHQWUHG�RQ�(VNGDOH�QRUWK
RI�1DSLHU�� � ,QFOXGHG� LQ� WKH�(VN�6XLWH� UHJLRQ� LV� D� SDLUHG� FDWFKPHQW� VWXG\� VHW� XS� LQ� WKH� 3DNXUDWDKL� DQG
7DPLQJLPLQJL� VWUHDPV�� �0DQ\�RI� WKH�H[RWLF� IRUHVWV� HVWDEOLVKHG� LQ� WKHVH�FDWFKPHQWV� H[LVWHG�ZHOO�EHIRUH
VWUHDPIORZ�PHDVXUHPHQWV�EHJDQ��VRPH�DV�HDUO\�DV�WKH�����V��)RUHVWU\�,QVLJKWV��������KHQFH�WKH�UHFRUGV
JHQHUDOO\�ZLOO�UHIOHFW�PL[HG�ODQG�XVH�ZLWK�PDWXUH�IRUHVWV��

��� :DLURD�6XLWH

7DEOH�����OLVWV�FDWFKPHQWV�LQ�WKH�QRUWKHUQ�SDUW�RI�WKH�+DZNH¶V�%D\�5HJLRQ�WKDW�KDYH��DUHDV�RI�SODQWDWLRQ
IRUHVWV� RU� ZKLFK� FDQ� EH� XVHG� DV� VWDEOH� FRQWURO� FDWFKPHQWV� WR� DVVHVV� VWUHDPIORZ� FKDQJHV�� � 7KHVH� DUH
VXSSOHPHQWHG�E\�WKUHH�FDWFKPHQWV�LQ�WKH�*LVERUQH�'LVWULFW�WR�WKH�VRXWK�ZHVW�RI�*LVERUQH��7H�$UDL�5LYHU�
*HQWOH�$QQLH�6WUHDP��DQG�0F3KDLOV�6WUHDP�

7DEOH���� +DZNH¶V�%D\�5HJLRQ��:DLURD�6XLWH�ZLWK�ODQG�FRYHU�LQ������

6LWH 6WDUW�RI
JDXJLQJ

(QG�RI
JDXJLQJ

$UHD
�NP��

/DQG�FRYHU

.RSXDZKDUD�#�5DLOZD\�%ULGJH $SU����� ���� ([RWLF���QDWLYH���SDVWXUH
7H�$UDL�#�3\NHV�:HLU -DQ����� ���� 3DVWXUH���QDWLYH��H[RWLF
*HQWOH�$QQLH�#�:HLU 2FW����� -DQ����� ��� 3DVWXUH
0F3KDLOV�#�:DLQJDNH�5RDG 1RY����� ���� 3DVWXUH
5XDNLWXUL�#�6SRUWV�*URXQG 2FW����� ��� 3DVWXUH���QDWLYH
+DQJDURD�#�'RQHUDLOOH�3DUN 0D\����� ��� 3DVWXUH���QDWLYH
:DLDX�#�$UGNHHQ 0DU����� ���� 1DWLYH���SDVWXUH���H[RWLF
0RNDX�#�6+�� -DQ����� ���� 1DWLYH
$QLZDQLZD�#�$QLZDQLZD 'HF����� ���� 1DWLYH
+RSXUXDKLQH�#�7KH�&DVNDGHV 'HF����� ���� 1DWLYH
0RKDND�#�*OHQIDOOV 0DU����� ��� 1DWLYH���SDVWXUH���H[RWLF
0RKDND�#�5XDSXQJD )HE����� ���� 3DVWXUH���QDWLYH���H[RWLF
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.RSXDZKDUD 7H�$UDL

.RSXDZKDUD�6WUHDP
2QH�RI�WKH�HDUO\�SODQWDWLRQ�IRUHVWV�LQ�WKH�+DZNH¶V�%D\�5HJLRQ�ZDV�:KDUHUDWD�)RUHVW�LQ�WKH�.RSXDZKDUD
6WUHDP�FDWFKPHQW� �1RUWKHUQ�+DZNH¶V�%D\�K\GURORJLFDO� UHJLRQ��7RHEHV�	�3DOPHU�������� �2ULJLQDOO\� LQ
SDVWXUH�DQG�VFUXE��1=06���1�����VW�(GQ�������1����SURYLVLRQDO�VHULHV��������:KDUHUDWD�)RUHVW�ZRXOG�KDYH
EHHQ�SODQWHG�LQ�WKH�����V±����V�EHIRUH�VWUHDP�UHFRUGLQJV�EHJDQ��DQG�FRYHUV�����RI�WKH�FDWFKPHQW�DERYH
WKH� JDXJLQJ� VWDWLRQ� �1=06�����;��� �VW� (GQ� ������<��� �VW� (GQ� ������� � 7KH� QHDUHVW� SRWHQWLDO� FRQWURO
FDWFKPHQWV�DJDLQVW�ZKLFK�WR�DVVHVV�FKDQJH�DUH�WKH�7H�$UDL�5LYHU�FHQWUHG����NP�WR�WKH�QRUWK�DQG�0F3KDLOV
6WUHDP�D�IXUWKHU����NP�QRUWK���2I�WKHVH��WKH�7H�$UDL�KDV�D�VPDOO�DUHD�RI�SODQWDWLRQ��DERXW���NP���ZLWK�WKH
PDMRULW\�RI� WKH�FDWFKPHQW� LQ�SDVWXUH��1=06�����;����VW�(GQ�������78021=�������9LVLRQ�6RIWZDUH
���������7KH�+DQJDURD�DQG�5XDNLWXUL�ULYHUV�WR�WKH�QRUWK�ZHVW�DUH�RWKHU�SRWHQWLDO�FRQWURO�FDWFKPHQWV�EXW�DUH
IXUWKHU�DZD\�DQG�DQ�RUGHU�RI�PDJQLWXGH�ODUJHU���5DLQIDOO�LQ�WKH�WRS�KDOI�RI�WKH�FDWFKPHQW�LV�DSSUR[LPDWHO\
�����PP�EDVHG�RQ�LQWHUSRODWLRQV�RI�����±�����QRUPDOV�IURP��6HD�9LHZ�6WDWLRQ��1=0HW6�VLWH�'�������
7DUHZD���1=0HW6�VLWH�'�������DQG�0DQJDWRWR�6WDWLRQ��1=0HW6�VLWH�'���������5DLQIDOO�LQ�WKH�ORZHU�UHDFK
ZRXOG�EH�VPDOOHU�WKDQ�WKLV��SRVVLEO\�RI�WKH�RUGHU�RI������PP��EXW�WKHUH�LV�OLWWOH�LQIRUPDWLRQ�XSRQ�ZKLFK�WR
PDNH�LQWHUSRODWLRQV�

6WUHDPIORZ� UHFRUGV� EHJDQ� DW� .RSXDZKDUD� 6WUHDP� DIWHU� WKH� IRUHVW� ZDV� HVWDEOLVKHG� DQG� FRQWDLQ� PDQ\�
VLJQLILFDQW��PLVVLQJ�YDOXHV��ZKLFK�PHDQV�LW�LV�QRW�SRVVLEOH�WR�PDNH�JRRG�FRPSDULVRQV�ZLWK�RWKHU�VLWHV�VXFK
DV�WKH�7H�$UDL�5LYHU�DQG�0F3KDLOV�6WUHDP���7KHUH�DUH�QR�VXLWDEOH�UDLQIDOO�UHFRUGV�HLWKHU�WKDW�HQFRPSDVV�WKH
IORZ�UHFRUG���7KH�GDWD�DYDLODEOH�DUH�VKRZQ�LQ�)LJ������DQG�WKHUH�LV�QR�WUHQG�REYLRXV�IURP�WKLV�ZHOO��HVWDEOLVKHG
IRUHVW��

)LJ������$QQXDO�VWUHDPIORZ�IURP�WKH�.RSXDZKDUD�6WUHDP�DQG�WKH�7H�$UDL�5LYHU�

7KH�DOPRVW�FRPSOHWH�VHULHV�RI�/)��GDWD�REWDLQHG�IRU�.RSXDZKDUD�6WUHDP�VKRZ�QR�WUHQG�ZLWK�WLPH��WKH
FRPSDULVRQ�ZLWK�WKH�7H�$UDL�5LYHU�EHLQJ�VKRZQ�LQ�)LJ��������7KLV�ZDV�H[SHFWHG�DV�WKH�SODQWDWLRQ�KDG�EHHQ
ZHOO�HVWDEOLVKHG�E\�WKH�WLPH�UHFRUGLQJ�EHJDQ�
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.RSXDZKDUD 7H�$UDL

)LJ������$QQXDO�PLQLPXP���GD\�ORZ�IORZ�IURP�WKH�.RSXDZKDUD�6WUHDP�DQG�WKH�7H�$UDL�5LYHU�

0RKDND�5LYHU�#�*OHQIDOOV
7KH�0RKDND�5LYHU�KDV�EHHQ�JDXJHG�DW�WZR�VLWHV��DW�5XDSXQJD�VLQFH������DQG�XSVWUHDP�DW�*OHQIDOOV�VLQFH
�������$W�*OHQIDOOV��WKH�0RKDND�5LYHU�FDWFKPHQW�LV�QHDUO\������NP��LQ�DUHD�DQG�LQ�WKH�1RUWKHUQ�+DZNH¶V
%D\��:DLNDUHPRDQD�DQG�.DZHND�K\GURORJLFDO�UHJLRQV���7KH�PDLQ�SODQWDWLRQ�GHYHORSPHQW�FRPPHQFHG�LQ�WKH
����V�DW�0RKDND�)RUHVW�DQG�LQ�WKH�����V�$ZDKRKRQX�)RUHVW�ZDV�VWDUWHG��)RUHVWU\�,QVLJKWV���������%\������
DERXW����NP������RI�WKH�FDWFKPHQW��PDLQO\�$ZDKRKRQX�)RUHVW��KDG�EHHQ�SODQWHG�DERYH�WKH�*OHQIDOOV�JDXJLQJ
VWDWLRQ��DW�OHDVW�RQ�WKLUG�E\�������1=06�����9����VW�(GQ�������ZLWK�IXUWKHU�GHYHORSPHQW�SUREDEO\�VKRUWO\
WKHUHDIWHU���%HIRUH�SODQWLQJ�WKH�ODQG�KDG�EHHQ�LQ�SDVWXUH�DQG�VFUXE��1=06���1�����QG�(GQ���������

*RRG�IORZ�UHFRUGV�KDYH�EHHQ�REWDLQHG�IRU�WKH�0RKDND�5LYHU�#�*OHQIDOOV��KHUHZLWK�UHIHUUHG�WR�DV�*OHQIDOOV�
DQG� PLVVLQJ� UHFRUGV� ZHUH� JHQHUDOO\� DEOH� WR� EH� DSSUR[LPDWHG� IURP� WKH� DGMDFHQW� 1JDUXURUR� 5LYHU� #
.XULSDSDQJR�� WKH�(VN�5LYHU�#�:DLSXQJD�DQG� WKH�0RKDND�5LYHU�#�5XDSXQJD� �KHUHZLWK� UHIHUUHG� WR�DV
5XDSXQJD����'HWDLOV�RI�WKH�1JDUXURUR�DQG�(VN�ULYHU�FDWFKPHQWV�DUH�JLYHQ�LQ�7DEOH�����IRU�WKH�(VN�6XLWH��

1R� WUHQGV�ZHUH� IRXQG� LQ� WKH�*OHQIDOOV� DQQXDO� VWUHDPIORZ� VHULHV� XVLQJ� WUHQG� WHVWV�� RU�PDVV� FXUYHV� DQG
FRUUHODWLRQ�ZLWK�WKH�1JDUXURUR�5LYHU���7KH�ODVW�DSSURDFK�XVHG�D�VSOLW�UHFRUG������±�����DQG�����±������DQG
ZKHQ�*OHQIDOOV�DQQXDO�VWUHDPIORZ�\LHOGV�ZHUH�SORWWHG�DJDLQVW�WKRVH�IURP�WKH�DGMDFHQW�1JDUXURUR�5LYHU��WKH
JURXSLQJV�RI� WKH�GDWD�SRLQWV�IRU� WKH� WZR�VHULHV�ZHUH�VXSHULPSRVHG�� �$QQXDO�\LHOGV�IRU� WKH�SHULRGV�ZHUH
����±�����1JDUXURUR�5LYHU������PP��*OHQIDOOV������PP��UDWLR�����������±�����1JDUXURUR�5LYHU�����
PP��*OHQIDOOV������PP��UDWLR��������7KHUH�ZRXOG�KDYH�EHHQ�DERXW���±���\HDUV�RI�UHFRUG�WKDW�FRXOG�KDYH
EHHQ�FRQVLGHUHG�SUH�DIIRUHVWDWLRQ�DJDLQVW�ZKLFK�WR�DVVHVV�DQ\�FKDQJH��

6LPLODUO\��DQ�DQDO\VLV�RI�DQQXDO�PLQLPXP���GD\�ORZ�IORZV�GLG�QRW�VKRZQ�DQ\�WUHQGV�RYHU�WLPH��WKH�GDWD�EHLQJ
VKRZQ�LQ�)LJ��������0$/)��IRU�HDFK�RI�WKH�WZR�SHULRGV�ZHUH�DOPRVW�WKH�VDPH�IRU�HDFK�FDWFKPHQW���1JDUXURUR
5LYHU������PP�GD\��*OHQIDOOV������PP�GD\�

7KH�ODFN�RI�WUHQG�LQ�DQQXDO�\LHOGV�DQG�LQ�PLQLPXP�IORZV�PXVW�UHIOHFW�WKH�VPDOO�GHJUHH�RI�DIIRUHVWDWLRQ��OHVV
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*OHQIDOOV 1JDUXURUR 'LIIHUHQFH

WKDQ�����RI�WKH�FDWFKPHQW��WKDW�KDV�WDNHQ�SODFH�DQG�WKH�GLVWULEXWHG�QDWXUH�RI�WKH�DIIRUHVWDWLRQ�RYHU�WLPH��RI
WKH�RUGHU�RI����\HDUV��

)LJ�� ���� �$QQXDO�PLQLPXP���GD\� ORZ� IORZ� DW�0RKDND�#�*OHQIDOOV� DQG� WKH�1JDUXURUR�5LYHUV� DQG� WKH
GLIIHUHQFH�EHWZHHQ�WKHP�

0RKDND�5LYHU�#�5XDSXQJD
7KH�0RKDND�5LYHU�#�*OHQIDOOV�LV�DERXW�����RI�WKH�0RKDND�5LYHU�#�5XDSXQJD�FDWFKPHQW���7KH�ODUJHU
FDWFKPHQW�KDV�D�VLPLODU�SURSRUWLRQ�RI�H[RWLF�SODQWDWLRQ�HVWDEOLVKHG�VLQFH�WKH�LQLWLDO�SODQWLQJV�LQ�WKH�����V�DW
0RKDND�)RUHVW��LQ�WKH�����V�DW�.DZHND�)RUHVW�DQG�WKH�����V�DW�$ZDKRKRQX�)RUHVW��)RUHVWU\�,QVLJKWV�������
%\�WKH�ODWH�����V������RI�WKH�FDWFKPHQW�KDG�EHHQ�SODQWHG��1=06�����:����VW�(GQ������UHSULQWHG������
9���������9����QG�(GQ�������8���������8����QG�(GQ���������0RVW�RI�WKH�SODQWDWLRQV�SUHVHQW�LQ�WKH�ODWHVW
PDSV�ZHUH�DOUHDG\�HVWDEOLVKHG�E\�WKH�ODWH�����V��1=06�����:����VW�(GQ�������9����VW�(GQ�������8����VW
(GQ�������8����VW�(GQ�������ZLWK�PXFK�EHIRUH�DERXW������

7KH�VWUHDPIORZ�VWRU\�IRU�WKH�0RKDND�5LYHU�#�5XDSXQJD�LV�YHU\�VLPLODU�WR�WKDW�IRU�*OHQIDOOV��PDLQO\�EHFDXVH
WKH�DUHD�DERYH�*OHQIDOOV�PDNHV�XS�����RI�WKH�FDWFKPHQW�DERYH�5XDSXQJD�DQG�SODQWDWLRQ�GHYHORSPHQW�KDV
EHHQ�VLPLODU���7UHQG�WHVWV��PDVV�FXUYHV�DQG�D�FRPSDULVRQ�RI�����±�����DQG�����±�����GDWD�ZLWK�1JDUXURUR
5LYHU�GDWD�GR�QRW�VKRZ�XS�DQ\�GLIIHUHQFHV�RYHU�WLPH���$QQXDO�\LHOGV�DW�5XDSXQJD�KDYH�IDOOHQ�LQ�WKH�VHFRQG
SDUW�RI�WKH����\HDU�UHFRUG�EXW�WKLV�ZRXOG�KDYH�EHHQ�D�UDLQIDOO�LQIOXHQFH�DV�WKH�UHODWLRQVKLS�ZLWK�WKH�1JDUXURUR
5LYHU�KDV�QRW�FKDQJHG������±�����1JDUXURUR�5LYHU������PP��5XDSXQJD������PP��UDWLR�����������±����
1JDUXURUR�5LYHU������PP��5XDSXQJD�����PP��UDWLR������

$V� H[SHFWHG�� DQQXDO�PLQLPXP���GD\� ORZ� IORZV�GLG�QRW� VKRZ�DQ\� WUHQG�DV� D� UHVXOW�RI� WKH�DIIRUHVWDWLRQ
SURJUDPPH��)LJ��������
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5XDSXQJD 1JDUXURUR 'LIIHUHQFH

)LJ�� ����$QQXDO�PLQLPXP���GD\� ORZ� IORZ� DW�0RKDND�#�5XDSXQJD� DQG� WKH�1JDUXURUR�5LYHUV� DQG� WKH
GLIIHUHQFH�EHWZHHQ�WKHP�

��� (VN�6XLWH

7DEOH� ���� OLVWV� FDWFKPHQWV� LQ� WKH�+DZNH¶V�%D\� UHJLRQ� WR� WKH� QRUWK�ZHVW� RI�1DSLHU� WKDW� KDYH� � DUHDV� RI
SODQWDWLRQ�IRUHVWV�RU�ZKLFK�FDQ�EH�XVHG�DV�VWDEOH�FRQWURO�FDWFKPHQWV�WR�DVVHVV�VWUHDPIORZ�FKDQJHV���7KLV�VXLWH
DEXWV�WKH�0RKDND�5LYHU�GLVFXVVHG�LQ�6HFWLRQ����

7DEOH���� +DZNH¶V�%D\�5HJLRQ��(VN�6XLWH�ZLWK�ODQG�FRYHU�LQ������

6LWH 6WDUW�RI
JDXJLQJ

(QG�RI
JDXJLQJ

$UHD
�NP��

/DQG�FRYHU

1JDUXURUR�#�.XULSDSDQJR 6HS����� ��� 1DWLYH���VFUXE���SDVWXUH
(VN�#�%HUU\�5RDG -XQ����� ���� ([RWLF���SDVWXUH
(VN�#�:DLSXQJD�%ULGJH 1RY����� ��� 3DVWXUH���H[RWLFV���VFUXE
7XWDHNXUL�#�3XNHWDSX 'HF����� -XQ����� ����� ����H[RWLFV�������SDVWXUH
7XWDHNXUL�#�3XNHWDSX�)�: $SU����� ����� ����H[RWLFV�������SDVWXUH
0DQJDRQH�#�5LVVLQJWRQ -XQ����� ��� 3DVWXUH���H[RWLFV
1JDKHUH�#�1JDKHUH�:HLU )HE����� ����� 1DWLYH���6FUXE

(VN�5LYHU�#�:DLSXQJD�%ULGJH
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7ZR�VLWHV�RQ�WKH�(VN�5LYHU��ZKLFK�LV�PDLQO\�LQ�WKH�7DQJRLR�K\GURORJLFDO�UHJLRQ��KDYH�EHHQ�JDXJHG�IRU
VWUHDPIORZ��DW�%HUU\�5RDG�DQG�GRZQVWUHDP�DW�:DLSXQJD�%ULGJH�ZKHUH�WKH�%HUU\�5RDG�VXE�FDWFKPHQW�LV
DERXW�����RI�WKH�FDWFKPHQW¶V�WRWDO�DUHD���7KH�(VN�5LYHU�#�%HUU\�5RDG�KDG�DQ�DUHD�RI�DERXW����NP��LQ
SODQWDWLRQ�LQ�������1=06�����9����QG�(GQ�������1=06�����9�����������$OO�EXW�����NP��ZDV�SODQWHG�E\
������1=06���1�����QG�(GQ�������ILHOG�FKHFN�������ZLWK�WKH�RWKHU�����NP��SODQWHG�DIWHU�������1=06����
9����VW�(GQ�������� �)ORZ�UHFRUGV�EHJDQ� LQ������VR� WKH\�DSSO\� WR�D�FDWFKPHQW�ZLWK�DERXW�����PDWXUH
SODQWDWLRQ�IRUHVW�ZLWK�WKH�EDODQFH�LQ�SDVWXUH���7KH�VKRUW�UHFRUG�SUHFOXGHV�DQ\�DQDO\VLV�IRU�WUHQGV�

7KH�(VN�5LYHU�#�:DLSXQJD��KHUHDIWHU�UHIHUUHG�WR�DV�:DLSXQJD��UHFRUG�LV�PRUH�XVHIXO�EHJLQQLQJ�LQ������DQG
KDYLQJ����\HDUV�RI�GDWD� WR������� LW� LV�DOVR� WKH�UHSUHVHQWDWLYH�EDVLQ�IRU� WKH�7DQJRLR�K\GURORJLFDO� UHJLRQ
�1=02:���������)LUVW�SODQWLQJ�LQ�WKH�(VN�)RUHVW�EHJDQ�LQ�WKH�����V�DW�:DLNRDX��%ODFN�������WKHQ�DW�(VN
)RUHVW� LQ�������)RUHVWU\�,QVLJKWV�������� �%ODFN��������QRWHV� WKDW� WKH�EXON�RI�WKH�SODQWLQJ�WRRN�SODFH�LQ
����±�����DQG�����±�������6WDQG�DUHDV�ZHUH��PLG�����V�DW�OHDVW����NP���1=06���1�����QG�(GQ������
1�����QG�(GQ����������������NP���1=06�����0DS�9����VW�(GQ�������QHDUO\�DOO�E\������DV�LQGLFDWHG�E\
%ODFN� ����������������NP�� �1=06����9����QG�(GQ�������� �$W������ WKH�DUHD�SODQWHG�ZDV�����RI� WKH
FDWFKPHQW���6WUHDPIORZ�KDV�WR�EH�FRPSDUHG�WR�WKH�IORZ�UHFRUG�IURP�WKH�1JDUXURUR�5LYHU�DV�LW�LV�WKH�FORVHVW
ULYHU�ZLWK�QR�DIIRUHVWDWLRQ�KDYLQJ�WDNHQ�SODFH���+RZHYHU��WKH�UDLQIDOO�UHJLPHV�DUH�OLNHO\�WR�EH�TXLWH�GLIIHUHQW�

$Q�DQDO\VLV�RI�WKH�DQQXDO�IORZ�UHFRUGV�DV�D�PDVV�FXUYH�DJDLQVW�WKH�QHDUHVW�ORQJ�WHUP�UDLQIDOO�UHFRUG�VSDQQLQJ
WKH�OHQJWK�RI�WKH�VWUHDPIORZ�UHFRUG��5XNXPRDQD��1,:$�VLWH�'�������MXVW�RXWVLGH�WKH�ZHVWHUQ�HGJH�RI�WKH
(VN�5LYHU�FDWFKPHQW��FRXOG�QRW�GHWHFW�D�WUHQG�LQ�DQQXDO�IORZ���7KUHH�VSOLW�VDPSOH�FRPSDULVRQV�RI�:DLSXQJD
VWUHDPIORZ�IRU�����±�����DQG�����±�����SORWWHG�DJDLQVW�5XNXPRDQD�UDLQIDOO��RU�1DSLHU�DHURGURPH��1,:$
VLWH�'������UDLQIDOO��RU�1JDUXURUR�5LYHU�VWUHDPIORZ�FRXOG�QRW�VHSDUDWH�WKH�WZR�SHULRGV�DV�WKH�SRLQWV�IRU�HDFK
JURXSLQJ�RYHUODSSHG�

8QOLNH�WKH�DQQXDO�\LHOG�UHFRUG��WKH�ORZ�IORZ�UHFRUG�DW�:DLSXQJD�VKRZHG�D�GHFOLQH�LQ�ORZ�IORZV�ZKHQ�WKH
����±�����SHULRG�ZDV�FRPSDUHG� WR� WKH�����±�����UHFRUG��0$/)������±����������PP�GD\��0$/)�
����±����������PP�GD\��UDWLR��������$W�WKH�VDPH�WLPH��UDLQIDOO�DW�5XNXPRDQD�GHFUHDVHG�E\�����IURP�DQ
DYHUDJH�RI������PP�WR������PP�DQG�WKLV�LV�WKH�OLNHO\�FDXVH�RI�WKH�REVHUYHG�GHFUHDVH�LQ�ORZ�IORZV��QRW�WKH
VPDOO�YHJHWDWLRQ�FKDQJH�WKDW�ZRXOG�KDYH�RFFXUUHG�GXULQJ�WKH�ODWHU�SHULRG���,W�VKRXOG�EH�QRWHG�WKDW�WKHUH�ZDV
QR�HTXLYDOHQW�FKDQJH�DW�WKH�1JDUXURUR�5LYHU��EXW�WKHUH�DUH�QR�UHDGLO\�DYDLODEOH�ORQJ�WHUP�UDLQIDOO�UHFRUGV�IURP
WKDW�FDWFKPHQW�WR�FKHFN�RQ�UDLQIDOO�YDULDWLRQV���,Q�DGGLWLRQ��WKH�FRUUHODWLRQ�EHWZHHQ�ORZ�IORZV�IURP�WKH�WZR
ULYHUV��)LJ�������LV�QRW�DV�VWURQJ�DV�IRU�DQQXDO�\LHOGV�DQG�WKLV�PD\�EH�UHODWHG�WR�UDLQIDOO�GLIIHUHQFHV��RU�WR
GLIIHUHQW�K\GURORJLFDO�QDWXUHV�RI�WKH�WZR�FDWFKPHQWV�DV�WKH\�DUH�LQ�GLIIHUHQW�K\GURORJLFDO�UHJLRQV��WKH�.DZHND
IRU�WKH�1JXUXURUR�5LYHU�DQG�WKH�7DQJRLR�IRU�WKH�(VN�5LYHU�
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(VN�:DLSXQJD 1JDUXURUR

)LJ������$QQXDO�PLQLPXP���GD\�ORZ�IORZV�IRU�WKH�(VN�5LYHU�#�:DLSXQJD�DQG�WKH�1JXUXURUR�5LYHU�

7XWDHNXUL�5LYHU
7KH�0DQJDRQH�5LYHU��DOVR�LQ�WKH�7DQJRLR�K\GURORJLFDO�UHJLRQ��KDG�DERXW�����RI�WKH�FDWFKPHQW�LQ�SODQWDWLRQ
LQ�������1=06�����9����QG�(GQ�������RI�ZKLFK�DERXW�KDOI�ZDV�HVWDEOLVKHG�SUH�������1=06�����9����VW
(GQ�������ZLWK�RQO\���NP��EHIRUH�������1=06���1�����QG�(GQ���������:LWK�WKH�IORZ�UHFRUG�EHLQJ�VKRUW
�OHVV�WKDQ����\HDUV��DQG�QRW�VWDUWLQJ�XQWLO������ZKHQ�PRVW�RI�WKH�IRUHVW�FRXOG�EH�FRQVLGHUHG�PDWXUH��QR�IXUWKHU
DQDO\VLV�ZDV�GRQH�RQ�WKLV�VWDWLRQ�

7KH�0DQJDRQH�5LYHU� LV� RQH� RI� WKH� WULEXWDULHV� RI� WKH� 7XWDHNXUL� 5LYHU� WKDW� H[WHQG� XS� LQWR� WKH�.DZHND
K\GURORJLFDO�UHJLRQ�DQG�KDV�DGGLWLRQDO�SODQWLQJV�RXWVLGH�WKH�0DQJDRQH�5LYHU�FDWFKPHQW���7KH�7XWDHNXUL�5LYHU
KDV�EHHQ�PHDVXUHG�DW�3XNHWDSX�VLQFH�������EXW�WKHUH�ZDV�D�FKDQJH�RI�UHFRUGLQJ�VLWH�LQ������WKDW�PD\�KDYH
DQ�LPSDFW�RQ�WKH�IORZ�UHFRUGV�XVHG�KHUH���6RPH�VPDOO�SDWFKHV�RI�SODQWDWLRQ�ZHUH�HVWDEOLVKHG�E\�������1=06�
��1�����QG�(GQ�������DQG�WKLV�KDG�LQFUHDVHG�WR�DERXW����NP��E\�������1=06���1�����QG�(GQ�����������NP�

E\�������1=06�����8����VW�(GQ�������9����VW�(GQ�������DQG�DERXW�����NP��E\�WKH�PLG�����V��1=06����
8����QG�(GQ�������8����VW�(GQ�������UHYLVHG�������9����QG�(GQ�������9�����������7KLV�DPRXQWV�WR�����RI
WKH�7XWDHNXUL�5LYHU�FDWFKPHQW��

$QQXDO�\LHOGV�IURP�WKH�7XWDHNXUL�5LYHU�ZHUH�FRPSDUHG�WR�WKRVH�IURP�WKH�1JDUXURUR�5LYHU��)LJ�������DQG�ZLWK
1DSLHU�DQG�5XNXPRDQD�UDLQIDOOV���$�VSOLW�VDPSOH�FRPSDULVRQ������±�����DQG�����±������GLG�QRW�LQGLFDWH
DQ\�VXEVWDQWLYH�GLIIHUHQFHV�EHWZHHQ�WKHVH�SHULRGV�ZLWK��LQ�HDFK�FDVH��RQH�GDWD�JURXS�RYHUO\LQJ�WKH�RWKHU
VXJJHVWLQJ�ERWK�JURXSV�ZHUH�IURP�WKH�VDPH�SRSXODWLRQ���+RZHYHU��PDVV�FXUYHV�RI�7XWDHNXUL�5LYHU�IORZ
VKRZHG�D�GHFOLQH�LQ�VWUHDPIORZ�IURP������RQZDUGV�RI�����PP�\HDU�DJDLQVW�1JDUXURUR�5LYHU��)LJ��������DQG
����PP�\HDU�DJDLQVW�5XNXPRDQD�DQG�DJDLQVW�1DSLHU�UDLQIDOOV���7KHVH�HVWLPDWHV�ZHUH�EDVHG�RQ�WKH�UDWLR
EHWZHHQ�\LHOG�DW�7XWDHNXUL� DQG�YDOXHV� IURP� WKH�RWKHU� VLWHV� DGMXVWHG�� DJDLQ� LQ�SURSRUWLRQ�� IRU� WKH� ORZHU
UHFRUGHG�YDOXHV�LQ�WKH�VHFRQG�SHULRG���

7KH�EUHDNV�LQ�WKH�PDVV�FXUYHV�ZHUH�DEUXSW�VXJJHVWLQJ�WKDW�D�JUDGXDO�SURFHVV�RI�GLPLQLVKLQJ�\LHOGV�UHVXOWLQJ
IURP�DIIRUHVWDWLRQ�GLVWULEXWHG�RYHU�WLPH��VD\�RYHU����\HDUV�RU�VR��PD\�QRW�EH�WKH�UHDVRQ�IRU�WKH�FKDQJH���7R
VXSSRUW�WKDW��DERXW������RI�WKH�FDWFKPHQW�KDG�EHHQ�SODQWHG�EHWZHHQ������DQG�WKH�PLG�����V�ZLWK�����RI
WKDW�EHIRUH��������:H�ZRXOG�H[SHFW�D�GHFUHDVH�RI�OHVV�WKDQ����PP�\HDU�DW�DERXW������FRPSDUHG�WR������LI
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WKH�UXOH�µ���PP�GHFUHDVH�IRU�����DIIRUHVWDWLRQ¶�RI�%RVFK�	�+HZOHWW��������ZHUH�WR�DSSO\�DQG�SHUKDSV
DQRWKHU����PP�GHFUHDVH�EHWZHHQ������DQG� WKH�PLG�����V�� �7KH�SRWHQWLDO�FKDQJH� LV�PXFK�VPDOOHU� WKDQ
PHDVXUHG�DQG�RFFXUUHG�DERXW���\HDUV�DIWHU�WKH�FKDQJH�RI�UHFRUGHU�VLWH�DQG�IXQFWLRQ�WR�D�IORRG�ZDUQLQJ�VLWH�
$�PRUH�GHWDLOHG�DQDO\VLV�DQG�PRUH�LQWLPDWH�NQRZOHGJH�RI�WKH�GDWD�PD\�HOXFLGDWH�WKH�UHDVRQV�IRU�WKH�FKDQJH�

)LJ�������)ORZ�DW�7XWDHNXUL�5LYHU�FRPSDUHG�WR�WKDW�RI�WKH�1JDUXURUR�5LYHU�IRU�WZR�SHULRGV�VKRZLQJ�WKH�GDWD
FRXOG�EH�IURP�WKH�VDPH�SRSXODWLRQ�

)LJ�������0DVV�FXUYH�RI�IORZ�DW�7XWDHNXUL�5LYHU�FRPSDUHG�WR�WKDW�DW�WKH�1JDUXURUR�5LYHU���7KH�FKDQJH�LQ�VORSH
LQGLFDWHV�GLPLQLVKHG�UHFRUGHG�VWUHDPIORZ�DW�7XWDHNXUL�5LYHU�IURP�DERXW������

0LQLPXP���GD\�ORZ�IORZV�DW�WKH�7XWDHNXUL�5LYHU��)LJ�������VLWH�KDYH�DOVR�VKRZQ�D�VXEVWDQWLDO�GHFOLQH�LQ�WKH
����±�����SHULRG�ZKHUH�WKH\�DYHUDJHG������PP�GD\�FRPSDUHG�ZLWK�WKH�����±�����SHULRG�DYHUDJH�RI�����
PP�GD\��ZKLOH�DW�WKH�1JDUXURUR�5LYHU�WKHUH�ZDV�YLUWXDOO\�QR�FKDQJH�������DQG������PP�GD\��UHVSHFWLYHO\�
)RU�WKH�VDPH�UHDVRQV�JLYHQ�SUHYLRXVO\��WKLV�GHFUHDVH�FRXOG�HLWKHU�EH�D�UHIOHFWLRQ��DW�OHDVW�LQ�SDUW��RI�WKH�ORZHU
UDLQIDOOV�LQ�WKH�VHFRQG�SHULRG��ZKLFK�DYHUDJHG�RQO\�����RI�WKH�ILUVW�SHULRG�UDLQIDOO�DW�ERWK�5XNXPRDQD�DQG
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7XWDHNXUL 1JDUXURUR

DW�1DSLHU��RU�WKHUH�PD\�EH�D�YHJHWDWLRQ�FKDQJH�FRPSRQHQW�WR�WKH�GHFUHDVH��EXW�LW�FRXOG�DOVR�EH�UHODWHG�WR�WKH
FKDQJH�LQ�SDUDPHWHUV�RI�WKH�PHDVXUHPHQW�VLWH���

)LJ�������$QQXDO�PLQLPXP���GD\�ORZ�IORZ�VHULHV�IURP�1JDUXURUR�DQG�7XWDHNXUL�ULYHUV�

��� 3DNXUDWDKL�VWXG\�FDWFKPHQWV

7KLV�VWXG\�LQ�WKH�+DZNH¶V�%D\�ORFDWHG����NP�QRUWK�ZHVW�RI�1DSLHU�FRQVLVWV�RI�WZR�FDWFKPHQWV��7DEOH������
7KH�VWXG\��ZKLFK�LV�D�FR�RSHUDWLYH�YHQWXUH�EHWZHHQ�/DQGFDUH�5HVHDUFK��WKH�+DZNH¶V�%D\�5HJLRQDO�&RXQFLO
DQG�D�QXPEHU�RI�IRUHVWU\�FRPSDQLHV��ZDV�HVWDEOLVKHG�LQ������WR�FRPSDUH�WKH�LPSDFWV�RI�IRUHVWU\�RSHUDWLRQV
DQG�SDVWRUDO�IDUPLQJ�RQ�VHGLPHQW�\LHOG�DQG�VWUHDP�ZDWHU�TXDOLW\��)DKH\�	�0DUGHQ��������

7DEOH���� +DZNH¶V�%D\�5HJLRQ��3DNXUDWDKL�VWXG\�FDWFKPHQWV�ZLWK�ODQG�FRYHU�LQ������

6LWH 6WDUW�RI
JDXJLQJ

$UHD��NP�� /DQG�FRYHU

7DPLQJLPLQJL�#�7RS�)RUG� $SU����� ���� 3DVWXUH
3DNXUDWDKL�#�)RUHVW�*ODGH 6HSW����� ���� ([RWLFV

7KH�3DNXUDWDKL�6WUHDP�FDWFKPHQW�ZDV�SODQWHG�LQ�UDGLDWD�SLQH�LQ�����±�������,Q�PLG�������SUHSDUDWLRQ�EHJDQ
IRU�KDUYHVWLQJ��ZKLFK�ZDV�FRPSOHWHG�LQ�6HSWHPEHU��������$QQXDO�VWUHDPIORZ�IRU�WKH�WZR�FDWFKPHQWV�LV�JLYHQ
LQ�)LJ��������7KUHH�\HDUV�RI�SUH�WUHDWPHQW�GDWD��ZKLFK�LQFOXGHV�WKH�\HDU�ZKHQ�SUH�KDUYHVW�URDGLQJ��HWF��EHJDQ�
SURGXFHG�D�JRRG�OLQHDU�UHODWLRQVKLS�EHWZHHQ�WKH�WZR�FDWFKPHQWV�

3DNXUDWDKL� ��������������������î�7DPLQJLPLQJL� U�� ��������6(� �����Q� �� �����

3ULRU�WR�KDUYHVWLQJ��WKH�WKUHH�\HDUV�RI�GDWD�VKRZ�WKDW�VWUHDPIORZ�\LHOGV�IURP�3DNDUXWDKL�6WUHDP�DYHUDJHG����
PP�DQG�IURP�7DPLQJLPLQJL�6WUHDP�����PP��RQO\����PP�PRUH�IRU�D�VWUHDP�LQ�SDVWXUH�FRPSDUHG�WR�DQ
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7DPLQJLPLQJL�IORZ��PP�

3UH�KDUYHVW +DUYHVW 'LIIHUHQFH

����
����

DGMDFHQW�VWUHDP�LQ�SODQWDWLRQ�IRUHVW���7KHVH�DUH�YHU\�FORVH�ILJXUHV�IRU�FDWFKPHQWV�ZLWK�VXFK�GLIIHUHQW�ODQG
FRYHUV���5DLQIDOO��DV�DQ�DYHUDJH�RI�D�JDXJH�QHDU�WKH�WRS�RI�WKH�7DPLQJLPLQJL�6WUHDP�DQG�QHDU�WKH�ERWWRP�RI
WKH�3DKXUDWDKL�6WUHDP��ZDV������PP�IRU�WKH�WZR�FDWFKPHQWV���7KHUH�LV�QR�LQIRUPDWLRQ�RQ�UDLQIDOO�GLIIHUHQFHV
EHWZHHQ�WKH�WZR�FDWFKPHQWV�WR�FRPPHQW�IXUWKHU�RQ�WKH�FORVH�\LHOGV�IURP�WKH�WZR�ODQG�FRYHUV��

7KHUH�ZDV� DQ� LQFUHDVH� LQ� VWUHDPIORZ�RI� DERXW����PP� LQ� WKH� ILUVW� \HDU� RI�KDUYHVWLQJ�GHWHUPLQHG�DV� WKH
GLIIHUHQFH�EHWZHHQ�WKDW�PHDVXUHG�DW�3DNXUDWDKL�6WUHDP�DQG�WKDW�SUHGLFWHG�E\�(TQ������IURP�7DPLQJLPLQJL
VWUHDPIORZ���7KLV�LQFUHDVHG�WR�DERXW�����PP�\HDU�IRU�WKH�ODVW�\HDU�RI�KDUYHVW�DQG�WKH�QH[W���\HDUV���6HYHUH
GURXJKW�\HDUV��H�J���������KDYH�EHHQ�SDUW�RI�WKH�VWXG\�DQG�WKLV�PD\�KDYH�LQIOXHQFHG�WKH�\LHOG�LQFUHDVHV�QRWHG�
HVSHFLDOO\�IRU������ZKLFK�,�KDYH�LQFOXGHG�DV�WKH�ILUVW�\HDU�DIWHU�KDUYHVW���7KH�VWXG\�LV�FRQWLQXLQJ��VR�PRUH
LQIRUPDWLRQ�ZLOO�EHFRPH�DYDLODEOH�RQ�\LHOG�FKDQJHV�DV�WKH�QHZ�FURS�RI�WUHHV�EHJLQV�WR�KDYH�DQ�HIIHFW�

)LJ�������$QQXDO�VWUHDPIORZ�IURP�WKH�3DNXUDWDKL�VWXG\�FDWFKPHQWV���7KH�µGLIIHUHQFH¶�SRLQWV�DUH�PHDVXUHG
YDOXHV�OHVV�WKDW�SUHGLFWHG�XVLQJ�(TQ�����DQG�FRUUHVSRQG�WR�WKH�PHDVXUHG�YDOXHV�GLUHFWO\�DERYH�WKHP�

7KH�PLQLPXP���GD\�ORZ�IORZV�DUH�LQWHUHVWLQJ�LQ�WKDW�YDOXHV�DUH�ORZHU�DW�WKH�7DPLQJLPLQJL�6WUHDP�ZLWK
SDVWXUH�WKDQ�XQGHU�PDWXUH�SLQH�IRUHVW�LQ�WKH�3DNXUDWDKL�6WUHDP��7DEOH�������ZKLFK�LV�FRQWUDU\�WR�WKH�XVXDO
VLWXDWLRQ�ZKHUH�DOO�JHRORJLF�DQG�FOLPDWH�IDFWRUV�DUH�HTXDO���7KHUH�GRHV��KRZHYHU��DSSHDU�WR�EH�D�UHVSRQVH�WR
WKH�KDUYHVW�ZLWK�WKH�3DNXUDWDKL�6WUHDP�DYHUDJH�YDOXH�LQFUHDVLQJ�ZKLOH�DW�WKH�7DPLQJLPLQJL�6WUHDP�WKHUH�ZDV
QR�FKDQJH��

7DEOH����� 3DNXUDWDKL�VWXG\�FDWFKPHQWV��0HDQ�DQQXDO�PLQLPXP���GD\�ORZ�IORZV��PP�GD\��������±����
�IRXU�GDWD�SRLQWV�������±������WKUHH�GDWD�SRLQWV��WKDW�IRU������DW�7DPLQJLPLQJL�LV�VXVSHFW���
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6LWH ����±���� ����±���� /DQG�FRYHU
7DPLQJLPLQJL ��� ���� 3DVWXUH
3DNXUDWDKL ���� ���� ([RWLFV
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�� 0DQDZDWX�:DQJDQXL�5HJLRQ

�����0DQJDHWRURD�6XLWH

7KH�0DQJDHWRURD�6WUHDP�LV�WKH�UHSUHVHQWDWLYH�EDVLQ�IRU�WKH�:HVW�5DHWLKL�K\GURORJLFDO�UHJLRQ��1=02:
������7RHEHV�	�3DOPHU�������DQG�KDG�DERXW�����LQ�H[RWLF�IRUHVW�FRYHU�LQ�������1=06�����7����QG�(GQ
��������7KLV�KDG�EHHQ�ODUJHO\�HVWDEOLVKHG�VLQFH�DERXW�������H[FHSW�IRU�����NP��HVWDEOLVKHG�VRPH�WLPH�DIWHU
������1=06���1�����VW�(GQ��������ZKHQ�WKH�SUHVHQW�DUHD�RI�SODQWDWLRQ�ZDV�LQ�PDLQO\�QDWLYH�IRUHVW��1=06�
����7����VW�(GQ���������7KXV��WKH�SHULRG�RI�UHFRUG�IRU�WKH�0DQJDHWRURD�6WUHDP�HQFRPSDVVHV�WKH�WUDQVLWLRQ
RI�ODUJH�DUHDV�RI�QDWLYH�IRUHVW�WR�SODQWDWLRQ�IRUHVW���7KH�EDODQFH�RI�WKH�FDWFKPHQW�LV�LQ�SDVWXUH�

&RQWURO�FDWFKPHQWV�DUH�WKH�0DNRWXNX�5LYHU��ZLWK�DQ�HQWLUHO\�GLIIHUHQW�JHRORJ\�DQG�VKDSH�EHLQJ�D�ORQJ�
QDUURZ�FDWFKPHQW�XS�WKH�VORSHV�RI�0RXQW�5XDSHKX��6RXWKHUQ�7RQJDULUR�K\GURORJLFDO�UHJLRQ���DQG�0DQJDQXL�
R�WH�$R� 5LYHU�� ZLWK�PL[HG�� YROFDQLF�EDVHG� JHRORJ\� �:HVW� 5DHWLKL�� 6RXWKHUQ� 7RQJDULUR� DQG� 7RQJDULUR
K\GURORJLFDO�UHJLRQV��DOWKRXJK�WKLV�GRHV�QRW�KDYH�D�IXOO�OHQJWK�UHFRUG�IRU�FRPSDULVRQ�SXUSRVHV��7DEOH������
7KHUH�LV�DOVR�D�UDLQIDOO�UHFRUG�IURP�6FDUURZV��+0:�VLWH���������QHDU�WKH�FHQWUH�RI�WKH�FDWFKPHQW�DQG�WKLV
ZLOO�EH�XVHG�DV�D�UDLQIDOO�LQGH[�IRU�WKH�VLWH��

7DEOH���� 0DQDZDWX�:DQJDQXL�5HJLRQ��0DQJDHWRURD�6XLWH�ZLWK�ODQG�FRYHU�LQ������

6LWH 6WDUW�RI
JDXJLQJ

(QG�RI
JDXJLQJ

$UHD
�NP��

/DQG�FRYHU

0DQJDHWRURD�#�6FKRRO 'HF����� ���� ([RWLF���SDVWXUH
0DNRWXNX�#�6+��$ )HE����� ���� 1DWLYH���SDVWXUH
0DQJDQXL�R�WH�$R�#�$VKZRUWKV $XJ����� $XJ����� ��� 1DWLYH���SDVWXUH

7KHUH�LV�QR�GHWHFWDEOH�FKDQJH�LQ�DQQXDO�VWUHDPIORZ�IURP�WKH�0DQJDHWRURD�6WUHDP�RYHU�WKH�SHULRG�RI�UHFRUG
DV�VKRZQ�E\�SHULRG�VXPPDULHV�LQ�7DEOH������E\�GLIIHUHQFHV�ZLWK�0DNRWXNX�5LYHU�\LHOGV��)LJ�������DQG�ZKHQ
SUH��DQG�SRVW������GDWD�ZHUH�SORWWHG�DJDLQVW�0DNRWXNX�5LYHU��)LJ���������7KH�ILUVW�SHULRG������±������KDV
WKH�0DQJDHWRURD� 6WUHDP�PDLQO\� LQ� QDWLYH� IRUHVW� DQG� SDVWXUH�ZKHUHDV� WKH� ODWHU� SHULRG�� ����±����� KDV
VXEVWDQWLDO�FRQYHUVLRQ�WR�SODQWDWLRQ���7KH�FRQYHUVLRQ�RI�IRUHVW�WR�IRUHVW�LV�WKH�OLNHO\�UHDVRQ�ZK\�WKHUH�LV�QR
GHWHFWDEOH�VWUHDPIORZ�\LHOG�FKDQJHV�ZLWK�WKH�FKDQJH�LQ�ODQG�XVH�

7DEOH���� 6WUHDPIORZ�\LHOGV��PP��IURP�0DQJDHWRURD�6WUHDP�DQG�0DNRWXNX�5LYHU�DQG�DQQXDO�UDLQIDOO
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6WUHDPIORZ��PP�

��������� ���������

�PP��DW�6FDUURZV�
3HULRG 6FDUURZV 0DQJDHWRURD 0DNRWXNX
����±���� ���� ��� ����
����±���� ���� ��� ����

)LJ�� ���� �6WUHDPIORZ�\LHOGV� IURP� WKH�0DQJDHWRURD�6WUHDP�DQG� WKH�0DNRWXNX�5LYHU� DQG� WKH�GLIIHUHQFH
EHWZHHQ�WKHP��

)LJ�������6WUHDPIORZ�\LHOGV�IURP�WKH�0DQJDHWRURD�6WUHDP�SORWWHG�DJDLQVW�\LHOGV�IURP�WKH�0DNRWXNX�5LYHU
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0DQJDHWRURD 0DNRWXNX 'LIIHUHQFH

/RZ�IORZV�
6LPLODU�DQDO\VHV�ZHUH�FDUULHG�RXW�IRU�ORZ�IORZ�ZLWK�WKH�VDPH�UHVXOW�±�QR�FKDQJH�DV�D�UHVXOW�RI�WKH�FRQYHUVLRQ
RI�QDWLYH�IRUHVW� WR�SODQWDWLRQ��)LJ�������� �7DEOH�����KDV�WKH�0$)/��YDOXHV�IRU�0DQJDHWRURD�6WUHDP�DQG
0DNRWXNX�5LYHU�

)LJ�������$QQXDO�PLQLPXP���GD\�ORZ�IORZV��PP�GD\��IURP�0DQJDHWRURD�6WUHDP�DQG�0DNRWXNX�5LYHU�DQG
WKH�GLIIHUHQFH�EHWZHHQ�WKHP�

7DEOH���� 0HDQ�PLQLPXP���GD\�ORZ�IORZV��PP�GD\��IURP�0DQJDHWRURD�6WUHDP�DQG�0DNRWXNX�5LYHU�

3HULRG 0DQJDHWRURD 0DNRWXNX
����±���� ����������� �����������
����±���� ����������� �����������

����7RNLDKXUX�6XLWH

,Q�WKH�7RNLDKXUX�6XLWH��7DEOH�������H[RWLF�SODQWDWLRQV��.DULRL�)RUHVW��ZHUH�HVWDEOLVKHG�LQ�WKH�:KDQJDHKX
6WUHDP�DQG�7RNLDKXUD�6WUHDP�RQ�WKH�VRXWKHUQ�IODQNV�RI�0W�5XDSHKX���7KHVH�VWUHDPV�DUH�PDLQO\�ORFDWHG�LQ
WKH�6RXWK�7RQJDULUR�DQG�(DVW�5DHWDKL�K\GURORJLFDO�UHJLRQV��7RHEHV�	�3DOPHU��������

7DEOH���� 0DQDZDWX�:DQJDQXL�5HJLRQ��7RNLDKXUX�6XLWH�ZLWK�ODQG�FRYHU�LQ������
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6LWH 6WDUW�RI
JDXJLQJ

(QG�RI
JDXJLQJ

$UHD
�NP��

/DQG�FRYHU

0DQJDZKHUR�#�2UH�2UH 0D\����� ��� 3DVWXUH���QDWLYH�
:KDQJDHKX�#�.DULRL 1RY����� ��� 3DVWXUH���H[RWLFV���QDWLYH
7RNLDKXUX�#�:KDQJDHKX�-XQFWLRQ $XJ����� -DQ����� ��� 1DWLYH���H[RWLFV���SDVWXUH
:DLWDQJL�#�7DQJLZDL 1RY����� -DQ����� ���� 3DVWXUH

)ORZV�KDYH�EHHQ�VLJQLILFDQWO\�UHGXFHG�LQ�WKH�:KDQJDHKX�5LYHU�VLQFH������ZLWK�IORZ�IURP�VHYHUDO�WULEXWDULHV
GLYHUWHG�LQWR�WKH�7RQJDULUR�SRZHU�VFKHPH�DQG��WKHUHIRUH��LWV�VXLWDELOLW\�IRU�DQDO\VLV�RI�ODQG�XVH�FKDQJH�LV
QHJDWHG�IURP�WKHQ�RQ���7KLV�OHDYHV�WKH�7RNLDKXUX�6WUHDP�DV�WKH�RQO\�JDXJHG�ULYHU�ZLWK�VXEVWDQWLDO�SODQWDWLRQ
IRUHVWV�VXLWDEOH�IRU�DQDO\VLV���+HUH��WKH�PDMRULW\�RI�WKH�SODQWDWLRQ��DERXW����NP�������RI�WKH�FDWFKPHQW��KDG
EHHQ�HVWDEOLVKHG�SULRU�WR�������1=06���1�����QG�(GQ�������DQG�DQRWKHU���NP�������EHWZHHQ������DQG�����
�1=06�����7����VW�(GQ���������/LWWOH�FKDQJH�KDV�RFFXUUHG�WKHUHDIWHU���7KXV��D�WRWDO�RI�����RI�WKH�FDWFKPHQW
KDV�EHHQ�FRQYHUWHG�WR�SODQWDWLRQ�EXW�YLUWXDOO\�QRQH�VLQFH�IORZ�UHFRUGV�EHJDQ���7KH�PDLQO\�SDVWXUH�:DLWDQJL
6WUHDP��6RXWK�.DLPDQDZD�DQG�(DVW�5DHWDKL�K\GURORJLFDO�UHJLRQV��7RHEHV�	�3DOPHU��������UHSUHVHQWDWLYH
EDVLQ�IRU�(DVW�5DHWDKL��1=02:��������DQG�0DQJDZKHUR�5LYHUV��:HVW�5DHWDKL�K\GURORJLFDO�UHJLRQ��FDQ
EH�XVHG�DV�FRQWURO�FDWFKPHQWV�DJDLQVW�ZKLFK�WR�DVVHVV�FKDQJH��

1R�QRWLFHDEOH�FKDQJHV�LQ�WKH�IORZ�UHJLPH�ZHUH�IRXQG�ZKHQ�PDVV�FXUYH�FRPSDULVRQV�ZHUH�PDGH�EHWZHHQ
7RNLDKXUX�6WUHDP�\LHOGV�DQG� WKRVH� IURP�0DQJDZKHUHR�5LYHU�RU�:DLWDQJL�6WUHDP��RU�ZLWK�DQ� LQGH[�RI
SUHFLSLWDWLRQ�� WKDW� IURP�:DLWDQJL� �1,:$�6LWH� ��������� �7KLV�ZDV� FRQILUPHG�ZKHQ� D� VSOLW� UHFRUG� IURP
7RNLDKXUX�6WUHDP�ZDV�SORWWHG�DJDLQVW�:DLWDQJL�6WUHDP�DQG�WKH�ILUVW�JURXSLQJ�ZDV�RYHUODLQ�E\�WKH�VHFRQG�
7KHVH�ZHUH�QRW�XQH[SHFWHG�REVHUYDWLRQV�DV�SODQWDWLRQ�HVWDEOLVKPHQW�KDG�WDNHQ�SODFH�EHIRUH�IORZ�UHFRUGV
EHJDQ��DQG�ZDV�RQO\�IRU�����RI�WKH�7RNLDKXUX�6WUHDP�FDWFKPHQW��PXFK�IURP�QDWLYH�IRUHVW���7KHUH�ZHUH�ODUJH
GLIIHUHQFHV�LQ�\LHOGV�IURP�WKH�7RNLDKXUX�6WUHDP�DQG�:DLWDQJL�6WUHDP��DQG�WKHVH�ZHUH�OLNHO\�WR�EH�ERWK�D
IXQFWLRQ� RI� WKH� FDWFKPHQW� SUHFLSLWDWLRQ� DQG� GLIIHULQJ� K\GURORJLF� UHVSRQVHV� WR� KLJKO\� YDULHG� YROFDQLF�
LQIOXHQFHG�JHRORJ\��7DEOH��������

7DEOH���� 6WUHDPIORZ� \LHOGV� �PP�� IURP�7RNLDKXUX� VXLWH� FDWFKPHQWV� DQG� DQQXDO� UDLQIDOO� �PP��DW
:DLWDQJL�

3HULRG :DLWDQJL�
UDLQIDOO

7RNLDKXUX :DLWDQJL 0DQJDZKHUR

����±���� ���� ���� ��� ���
����±���� ���� ���� ��� ���
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��� :HOOLQJWRQ�5HJLRQ

&DWFKPHQWV�ZLWK�VPDOO�DPRXQWV�RI�SODQWDWLRQ�IRUHVWV�KDYH�EHHQ�LGHQWLILHG�QRUWK�RI�:HOOLQJWRQ�DQG�FHQWUHG
DERXW�8SSHU�+XWW��7DEOH��������

7DEOH������ :HOOLQJWRQ�5HJLRQ�FDWFKPHQWV�ZLWK�ODQG�FRYHU�LQ������

6LWH 6WDUW�RI
JDXJLQJ

$UHD
�NP��

/DQG�FRYHU

3DNXUDWDKL�#�7UXVV�%ULGJH 0D\����� ���� 1DWLYH���H[RWLF
2URQJRURQJR�#�8SSHU�'DP )HE����� ��� 1DWLYH
:DLQXLRPDWD�#�0DQXND�7UDFN -XQ����� ���� 1DWLYH
$NDWDUDZD�#�&HPHWHU\ )HE����� ����� 1DWLYH���H[RWLF�
:KDNDWLNL�#�'XGH�5DQFK 6HS����� �� 1DWLYH
7DXKHUHQLNDX�#�*RUJH 0DU����� ��� 1DWLYH
+XWW�#�.DLWRNH 'HF����� ���� 1DWLYH

���� 3DNXUDWDKL�5LYHU
3ODQWDWLRQV� KDYH� EHHQ� HVWDEOLVKHG� ERWK� DERYH� �DERXW� ���� NP��� ��� RI� WKH� FDWFKPHQW�� DQG� EHORZ� WKH
VWUHDPJDXJLQJ� VWDWLRQ� LQ� WKH� 3DNXUDWDKL� 5LYHU� �:5&� VLWH� �������� DERXW� ��� NP� HDVW� RI� 8SSHU� +XWW�
:HOOLQJWRQ�5HJLRQDO�&RXQFLO��:5&��UHFRUGV�LQGLFDWH�PRVW�SODQWLQJ�ZDV�XQGHUWDNHQ�GXULQJ�����±�����DQG
WKH�SUHVHQFH�RI�WKH�HDUO\�SODQWDWLRQV�LV�FRQILUPHG�E\�WRSRJUDSKLF�PDSV��1=06���1������UG�(GQ�������ZLWK
OLWWOH� FKDQJH� WKHUHDIWHU� �1=06�����6�����VW�(GQ������� OLPLWHG� UHYLVLRQ�������� �7KHVH�SODQWDWLRQV�ZHUH
HVWDEOLVKHG�RYHU����\HDUV�EHIRUH�VWUHDPIORZ�UHFRUGLQJ�EHJDQ�VR�DQ\�FKDQJHV�UHVXOWLQJ�IURP�DIIRUHVWDWLRQ�ZLOO
QRW�EH�GHWHFWDEOH�LQ�WKH�DYDLODEOH�UHFRUG���6WUHDPIORZ�UHFRUGV�IURP�WKH�QHDUE\�2URQJRURQJR�5LYHU��:5&�VLWH
�������DQG�:DLQXLRPDWD�5LYHU��:5&�VLWH��������LQ�QDWLYH�IRUHVW�FRXOG�EH�FRQWURO�FDWFKPHQWV�EXW�PLVVLQJ
UHFRUGV�PHDQ�WKLV�LV�QRW�IHDVLEOH�IRU�DQQXDO�IORZV���5DLQIDOO�IURP�D�JDXJH�DW�&HQWUH�5LGJH��:5&�VLWH��������
LQ� WKH� ORZHU� UHDFKHV�RI� WKH�3DNXUDWDKL�5LYHU�DQG�DQRWKHU�DW�2URQJR�6ZDPS� �:5&�VLWH��������� LQ� WKH
2URQJRURQJR�5LYHU� FDWFKPHQW� FDQ�EH�XVHG� DV� LQGLFHV�RI� FDWFKPHQW� UDLQIDOO�� �$OO� FDWFKPHQWV� DUH� LQ� WKH
:HOOLQJWRQ�K\GURORJLFDO�UHJLRQ��7RHEHV�	�3DOPHU�������

$OWKRXJK�LW�LV�QRW�SRVVLEOH�WR�GHWHUPLQH�LI�DQ\�WUHQGV�DUH�SUHVHQW�LQ�WKH�DQQXDO�IORZV��FRPSDUDWLYH�\LHOGV�IRU
WKH�WZR�IRUHVWHG�FDWFKPHQWV�DUH�3DNXUDWDKL�5LYHU������PP������RI�&HQWUH�5LGJH�UDLQIDOO��DQG�2URQJRURQJR
5LYHU� �����PP� �����RI�2URQJR� 6ZDPS� UDLQIDOO��� � %RWK� \LHOGV� DUH� D� YHU\� KLJK� SURSRUWLRQ� RI� UDLQIDOO
LQGLFDWLQJ�WKH�UDLQIDOO�LQGLFHV�XQGHUHVWLPDWH�FDWFKPHQW�UDLQIDOO�

&RPSOHWH�PLQLPXP���GD\�ORZ�IORZ�VHULHV�ZHUH�REWDLQHG�IRU�DOO�FDWFKPHQWV���+RZHYHU��FRQVLGHULQJ�WKDW�WKH
SODQWDWLRQV�KDG�EHHQ�HVWDEOLVKHG�EHIRUH�WKH�IORZ�UHFRUGV�VWDUWHG��DQG�WKDW�WKH\�ZHUH�FRQYHUWHG�IURP�QDWLYH
IRUHVW��QR�WUHQGV�ZHUH�DEOH�WR�EH�GHWHFWHG�� �)RU�����±������0$/)��YDOXHV�ZHUH�3DNXUDWDKL�5LYHU�����
PP�GD\��2URQJRURQJR�5LYHU������PP�GD\��:DLQXLRPDWD�5LYHU������PP�GD\�
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$NDWDUDZD :KDNDWLNL 'LIIHUHQFH

���� $NDWDUDZD�5LYHU

$Q�DUHD�IURP�DERXW���NP�QRUWK�RI�8SSHU�+XWW�LQ�WKH�$NDWDUDZD�5LYHU�KDV�KDG�:5&�SODQWDWLRQV�HVWDEOLVKHG
VLQFH� WKH�PLG�����V�� � 7KH� HDUO\� WRSRJUDSKLF�PDS� �1=06���1����� �UG� (GQ� ������ GRHV� QRW� VKRZ� DQ\
SODQWDWLRQV�DERYH�WKH�$NDWDUDZD�5LYHU�IORZ�UHFRUGHU�VLWH��:5&�VLWH����������,Q������WKHUH�ZHUH�DERXW�
�������KD�������LQ�SODQWDWLRQV�VFDWWHUHG�WKURXJKRXW�WKH�FDWFKPHQW��1=06������QG�(GQ���������

6WUHDPIORZ�UHFRUGLQJ�EHJDQ� LQ������E\�ZKLFK� WLPH�SODQWLQJ� LQ�PRVWO\�SDVWXUH�DQG�VFUXEODQG�ZDV�ZHOO
XQGHUZD\���$GMDFHQW�FDWFKPHQWV��+XWW�5LYHU��1,:$�VLWH��������DQG�:KDNDWLNL�5LYHU��:5&�VLWH���������DQG
WKH�QHDUE\�7DXKHUHQLNDX�5LYHU��:5&�VLWH��������SURYLGH�GDWD�IRU�FRPSDULVRQV���5DLQIDOO�VWDWLRQV�LQ�WKH
FDWFKPHQWV�DUH�:DUZLFNV�LQ�WKH�WRS�RI�WKH�$NDWDUDZD�5LYHU�FDWFKPHQW��:5&�VLWH���������%OXH�*XP�6SXU
QHDU�WKH�FHQWUH�RI�:KDNDWLNL�5LYHU��:5&�VLWH����������3KLOOLSV�QHDU�WKH�+XWW�5LYHU�JDXJLQJ�VWDWLRQ��1,:$
VLWH����������DQG�%XOO�0RXQG�LQ�WKH�KHDGZDWHUV�RI�WKH�7DXKHUHQLNDX�5LYHU��:5&�VLWH����������3ODQWDWLRQV
LQ�WKH�:KDNDWLNL�FDWFKPHQW�DUH�PDLQO\�LQ�WKH�:DLQXL�VXE�FDWFKPHQW��ZKLFK�HQWHUV�EHORZ�WKH�:KDNDWLNL
VWUHDPJDXJLQJ� VWDWLRQ�� VR� WKLV� VLWH�ZRXOG�KDYH�EHHQ�XVHIXO� DV� D� FRQWURO� FDWFKPHQW�EXW� IRU�PLVVLQJ�GDWD
WKURXJKRXW�WKH�VWUHDPIORZ�UHFRUG���7KHVH�FDWFKPHQWV�DUH�DOVR�LQ�WKH�:HOOLQJWRQ�K\GURORJLFDO�UHJLRQ��

1R�WUHQGV�ZHUH�DSSDUHQW��RU�H[SHFWHG��LQ�WKH�DQQXDO�IORZ�UHFRUGV�DW�$NDWDUDZD�5LYHU�DQG�WKH�FRPSDULVRQ
VLWHV���$QQXDO�\LHOGV�ZHUH�YDULDEOH��$NDWDUDZD�5LYHU������PP��:KDNDWLNL�5LYHU������PP��+XWW�5LYHU�����
PP��7DXKHUHQLNDX�5LYHU������PP��EXW�UDLQIDOO�LV�DOVR�KLJKO\�YDULDEOH�DFURVV�WKH�UHJLRQ�UDQJLQJ�IURP�����
PP�DW�%OXH�*XP�6SXU�WR������PP�DW�%XOO�0RXQG���7KHVH�UDLQIDOO�JDXJHV�DUH�QRW�FRQVLGHUHG�UHSUHVHQWDWLYH
RI�WKH�FDWFKPHQW�UDLQIDOOV��RQO\�LQGLFHV�

$V� IRU� DQQXDO� IORZV�� QR� WUHQGV�ZHUH� DSSDUHQW� RYHU� WLPH� DW� $NDWDUDZD�5LYHU� QRU� LQ� FRPSDULVRQV�ZLWK
:KDNDWLNL�5LYHU� �)LJ��������� �$YHUDJH�0$/)��YDOXHV�ZHUH������PP�GD\�DW�$NDWDUDZD�5LYHU�DQG�����
PP�GD\�DW�WKH�DGMDFHQW�:KDNDWLNL�5LYHU�ZLWK�ORZHU�FDWFKPHQW�UDLQIDOO���7KH�WZR�ZHWWHU�FDWFKPHQWV��+XWW
5LYHU�DQG�7DXKHUHQLNDX�5LYHU��KDG�0$/)�V�RI������PP�GD\�DQG������PP�GD\��UHVSHFWLYHO\��

)LJ�������$QQXDO�PLQLPXP���GD\�ORZ�IORZV�IRU�WKH�$NDWDUDZD�5LYHU��QDWLYH�IRUHVW�ZLWK�H[RWLF�SODQWDWLRQV�
DQG�:KDNDWLNL�5LYHU��QDWLYH�IRUHVW��DQG�WKH�GLIIHUHQFH�EHWZHHQ�WKHP��:KDNDWLNL�OHVV�$NDWDUDZD��
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��� 7DVPDQ�'LVWULFW

7KH�7DVPDQ�'LVWULFW�LV�DQRWKHU�GLVWULFW�ZKHUH�H[WHQVLYH�IRUHVWU\�HVWDEOLVKPHQW�WRRN�SODFH�LQ�WKH�����V±�����V
DQG�DJDLQ�LQ�WKH�����V�ZLWK�WKH�PDMRU�FRQFHQWUDWLRQ�DURXQG�*ROGHQ�'RZQV�IRUHVW��)RUHVWU\�,QVLJKWV�������

����� 1HOVRQ�1RUWK�6XLWH

7KLV�VXLWH�LQFOXGHV�FDWFKPHQWV�ORFDWHG�PDLQO\�WR�WKH�QRUWK�HDVW�DQG�ZHVW�RI�1HOVRQ�FLW\��7DEOH��������DOWKRXJK
WKH�:DLURD�5LYHU�LV�D�PDMRU�FDWFKPHQW�WR�WKH�VRXWK�HDVW�

7DEOH����� 1HOVRQ�5HJLRQ��1HOVRQ�1RUWK�6XLWH�ZLWK�ODQG�FRYHU�LQ������

6LWH 6WDUW�RI
JDXJLQJ

(QG�RI
JDXJLQJ�

$UHD
�NP��

/DQG�FRYHU

&ROOLQV�#�'URS�6WUXFWXUH -DQ
����

����� ([RWLF���QDWLYH

:DNDSXDND�#�+LUD $XJ
����

����� ([RWLF�QDWLYH

6WDQOH\�%URRN�#�%DUNHUV 'HF
����

0D\
����

���� ([RWLFV���SDVWXUH

6RXWK�3LJHRQ�WULEXWDU\�#�%UDGOH\V 'HF
����

-XO
����

���� ([RWLFV

1RUWK�3LJHRQ�WULEXWDU\�#�6KDUSHV $SU
����

-XO
����

���� ([RWLFV

:DLURD�#�*RUJH 1RY
����

'HF
����

��� ([RWLFV���QDWLYH��
VFUXE�SDVWXUH

:DLURD�#�,UYLQHV 0DU
����

��� ([RWLFV���QDWLYH��
VFUXE�SDVWXUH

&ROOLQV�5LYHU�DQG�:DNDSXDND�5LYHU
%RWK�WKHVH�FDWFKPHQWV�KDG�VLJQLILFDQW�H[RWLF�SODQWDWLRQV�IRU�PDQ\�\HDUV�EHIRUH�WKH�JDXJLQJ�VWDWLRQV�ZHUH
HVWDEOLVKHG�� WKHVH�EHLQJ�SDUWV�RI�5DL�DQG�+LUD�IRUHVWV�� �%\�����������KD�RI�WKH��������KD�&ROOLQV�5LYHU
FDWFKPHQW�ZDV�LQ�PL[HG�SLQH�VSHFLHV�DQG�'RXJODV�ILU�SODQWHG�PDLQO\�LQ�WKH�����V��FRPPHQW�ILOH�ZLWK�GDWD
IRU�&ROOLQV�5LYHU�6LWH����������)XUWKHU�SODQWDWLRQV�ZHUH�HVWDEOLVKHG�VR�WKDW�E\�WKH�����V�DERXW������KD����
RI�WKH�FDWFKPHQW��KDG�EHHQ�SODQWHG��PXFK�RI�WKLV�DV�FRQYHUVLRQ�RI�QDWLYH�IRUHVW�ZLWK�WKH�EDODQFH�SODQWLQJ�LQWR
VFUXE��1=06���6����UG�(GQ���������+DUYHVWLQJ�DQG�UHSODQWLQJ�KDV�WDNHQ�SODFH�IURP�DW�OHDVW��������)RUHVW
HVWDEOLVKPHQW�LQ�WKH�:DNDSXDND�5LYHU�FDWFKPHQW�ZRXOG�KDYH�IROORZHG�VLPLODU�HVWDEOLVKPHQW�SDWWHUQV�DQG
ZRXOG�KDYH�EHHQ�PRUH�RU�OHVV�IXOO\�HVWDEOLVKHG�EHIRUH�VWUHDPIORZ�UHFRUGV�EHJDQ��

$QQXDO� \LHOGV� IURP� WKH�&ROOLQV�5LYHU� FDWFKPHQW� KDYH�QRW� VKRZQ�DQ\� WUHQG�ZLWK� WLPH�ZKHQ� WKH�SHULRG
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:KDQJDPRD�UDLQIDOO��PP�

��������� ��������� :DNDSXDND

����±������PHDQ�\LHOG�����PP�\HDU��ZDV�FRPSDUHG�ZLWK�����±������PHDQ�\LHOG�����PP�\HDU��GHVSLWH�WKH
SODQWDWLRQ�GHYHORSPHQW��&R[�	�6WXDUW�WHVW�IRU�WUHQG����7KLV�ZDV�FRQILUPHG�E\�D�FRPSDULVRQ�ZLWK�UDLQIDOO�IURP
:KDQJDPRD�1R�����1,:$�VLWH�*�������XVHG�DV�DQ�LQGH[�RI�FDWFKPHQW�UDLQIDOO��)LJ����������$�FRPSDULVRQ
ZLWK� :DLURD� 5LYHU�� SUREDEO\� WKH� PRVW� VXLWDEOH� ORQJ�WHUP� VWUHDPIORZ� UHFRUG� XSRQ� ZKLFK� WR� PDNH� D
FRPSDULVRQ��VKRZHG�D�ZLGHU�VFDWWHU� WKDQ�)LJ��������D� OLNHO\�FRQVHTXHQFH�RI�ERWK�FDWFKPHQW�VFDOH�DQG�D
GLIIHULQJ�UDLQIDOO�UHJLPH�WR�WKH�&ROOLQV�5LYHU���:DNDSXDND�5LYHU�VWUHDPIORZ�IROORZV�D�VLPLODU�UHODWLRQVKLS
ZLWK�:KDQJDPRD�1R����UDLQIDOO���7KH�ODFN�RI�WUHQG�LQ�VWUHDPIORZ�GDWD�IURP�WKH�&ROOLQV�DQG�:DNDSXDND�ULYHUV
ZLOO�EH�D�FRQVHTXHQFH�RI�WKH�FKDQJH�IURP�RQH�ZRRG\�FRYHU��QDWLYH�IRUHVW�DQG�VFUXE��WR�DQRWKHU�ZRRG\�FRYHU
�SODQWDWLRQ�IRUHVW��DQG�WKH�GLVWULEXWHG�FRQYHUVLRQ�RI�VPDOO�DPRXQWV�RI�WKH�FDWFKPHQWV�RYHU�WLPH��ZKLFK�ZRXOG
WHQG�WR�PLQLPLVH�WKH�UDWH�RI�DQ\�FKDQJH�WKDW�PLJKW�KDYH�RFFXUUHG�LQ�WKH�VWUHDPIORZ�UHJLPH��

)LJ��������6WUHDPIORZ�DW�&ROOLQV�5LYHU�GLYLGHG�LQWR�WZR�SHULRGV�DQG�DW�WKH�:DNDSXDND�5LYHU�DV�D�IXQFWLRQ
RI�DQQXDO�UDLQIDOO�DW�:KDQJDPRD�1R�����

$V�ZLWK�WKH�DQQXDO�\LHOGV��WKH�DQQXDO���GD\�PLQLPXP�IORZ�IURP�WKH�&ROOLQV�5LYHU�FDWFKPHQW�GLG�QRW�VKRZQ
DQ\�WUHQG�ZLWK�WLPH�ZKHQ�WKH�SHULRG�����±������PHDQ������PP�GD\��ZDV�FRPSDUHG�ZLWK�����±������PHDQ
�����PP�GD\���&R[�	�6WXDUW�WHVW�IRU�WUHQG����'XULQJ�PRVW�RI�WKH�ODWWHU�SHULRG�WKH�FRUUHVSRQGLQJ�PLQLPD�IURP
WKH�:DNDSXDND�5LYHU�ZHUH�WZLFH�DV�KLJK�DYHUDJLQJ������PP�GD\��

6RXWK�DQG�1RUWK�3LJHRQ
7ZR�FDWFKPHQWV�ZLWK�PDWXUH�SODQWDWLRQ�FRYHU�LQ�WKH�3LJHRQ�9DOOH\��6RXWK�3LJHRQ�DQG�1RUWK�3LJHRQ��SODQWHG
�������ZHUH�LQVWUXPHQWHG�LQ�����±�������$ERXW�����RI�6RXWK�3LJHRQ�ZDV�KDUYHVWHG�LQ�WKH���PRQWKV�IURP
)HEUXDU\������ZLWK�DQRWKHU����RQ�HLWKHU�VLGH�RI�WKDW�WLPH���+DUYHVWLQJ�LQ�1RUWK�3LJHRQ�WRRN�SODFH�LQ�����±
�����DIWHU�KDUYHVWLQJ�DW�6RXWK�3LJHRQ�KDG�EHHQ�FRPSOHWHG��FRPPHQW�ILOHV�ZLWK�WKH�GDWD�IRU�1,:$�VWDWLRQV
������	��������DQG���PRQWKV�RI�SRVW�KDUYHVW�VWUHDPIORZ�GDWD�DUH�DYDLODEOH�EHIRUH�WKH�VWDWLRQ�ZDV�FORVHG�
7KH�WLPH�OLQH�RI�IRUHVW�PDQDJHPHQW�LV�JLYHQ�LQ�7DEOH��������$Q\�FRPSDULVRQV�FDQ�RQO\�EH�PDGH�IRU�VKRUW
SHULRGV�DV�ERWK�FDWFKPHQWV�ZHUH�KDUYHVWHG�±�WKHUH�LV�QR�VWDEOH�FRQWURO�GDWD�WKURXJKRXW�WKH�VWXG\���7KHUH�DUH
QR�RWKHU�QHDUE\�FDWFKPHQWV�WKDW�FRXOG�EH�FRQVLGHUHG�UHDVRQDEOH�FRQWUROV�IRU�DVVHVVLQJ�WKH�HIIHFWV�RI�WKH
KDUYHVWLQJ�SURJUDPPH�RQ�WKH�VWUHDPIORZ�UHJLPH��WKH�0RXWHUH�FDWFKPHQWV��DOWKRXJK�FRYHULQJ�WKLV�WLPH�VSDQ�
DUH�DERXW�����WK�WKH�VL]H�DQG��KHQFH��ZLOO�KDYH�D�PDUNHGO\�GLIIHUHQW�K\GURORJLFDO�UHJLPH�
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1RUWK 6RXWK %ULJKWZDWHU 0RXWHUH�+

7DEOH������ 7LPH�OLQHV�IRU� WKH�VWXG\�DW�3LJHRQ�9DOOH\�� �)� �FRPPHQFHPHQW�RI� IORZ�UHFRUGLQJ��+� 
KDUYHVWLQJ��;� �FHVVDWLRQ�RI�UHFRUGLQJ�

���� ���� ���� ���� ���� ���� ����
OND JFMAMJJASOND JFMAMJJASOND JFMAMJJASOND JFMAMJJASOND JFMAMJJASOND JFMAM

1RUWK�3LJHRQ    F    HHHHHHHHHHH HHHHHHHHHH     X

6RXWK�3LJHRQ   F   HHHHHHHHHH HH     X

)ORZ�UHFRUGV�IURP�ERWK�VWUHDPIORZ�VWDWLRQV�KDYH�D�QXPEHU�RI�PLVVLQJ�UHFRUGV�EXW�HVWLPDWHV�ZHUH�PDGH�IURP
WKH�RWKHU�FDWFKPHQW�LQ�WKH�SDLU�WR�ILOO�PRVW�RI�WKH�JDSV�DQG�SURYLGH�DQ�DQQXDO�UHFRUG���3UHFLSLWDWLRQ�LV�DYDLODEOH
IURP�)RUNV�#�3LJHRQ��1,:$�VLWH���������EXW�PLVVLQJ�UHFRUGV�PDNH�LW�XQVXLWDEOH�IRU�XVH���$OWHUQDWLYH�GDWD
DUH�DYDLODEOH� IRU� WZR�VWDWLRQV�DERXW���NP�WR� WKH�HDVW�RI�3LJHRQ�9DOOH\�DW�0RXWHUH�+LOOV� �1,:$�VWDWLRQ
*�������DQG�%ULJKWZDWHU�1R�����1,:$�VWDWLRQ�*���������7KH�����±�����UDLQIDOO�QRUPDO�IRU�0RXWHUH�+LOOV
LV������PP��7RPOLQVRQ�	�6DQVRP�������

$QQXDO�VWUHDPIORZ�GDWD�DUH�VKRZQ�LQ�)LJ���������7KH�RQO\�IXOO�\HDU�RI�GDWD�SULRU�WR�KDUYHVWLQJ�DW�6RXWK�LQ
�����LQGLFDWHV�WKDW�\LHOGV�IURP�WKH�WZR�FDWFKPHQWV�ZHUH�VLPLODU���,Q�������WKH�ILUVW�\HDU�DIWHU�KDUYHVW��WKHUH
ZDV�DQ�LQFUHDVH�LQ�VWUHDPIORZ�RI�WKH�RUGHU�RI�����PP�LQ�D�VOLJKWO\�ZHWWHU�WKDQ�DYHUDJH�\HDU���<LHOGV�IURP
6RXWK�DSSHDU�WR�EH�GLPLQLVKLQJ�LQ�WKH�WKLUG�\HDU�DIWHU�KDUYHVWLQJ��������ZKHQ�FRPSDUHG�WR�WKH�SUHFLSLWDWLRQ
GDWD��DQG�\LHOGV�DW�1RUWK�DSSHDU�WR�EH�LQFUHDVLQJ�DW�WKH�VDPH�WLPH�DV�D�FRQVHTXHQFH�RI�WKH�KDUYHVWLQJ�WDNLQJ
SODFH���

)LJ�� ����� �$QQXDO� VWUHDPIORZ� �PP�� IURP�3LJHRQ�9DOOH\� VXE�FDWFKPHQWV�1RUWK� DQG�6RXWK�� DQG� DQQXDO
SUHFLSLWDWLRQ��PP��IURP�0RXWHUH�+LOOV�DQG�%ULJKWZDWHU�1R����

%RWK�FDWFKPHQWV�KDG�FRQVLGHUDEOH�SHULRGV�ZKHQ�WKH�VWUHDPV�ZHUH�GU\�DQG�WKLV�RFFXUUHG�DQ\�PRQWK�RI�WKH
\HDU���%HIRUH�KDUYHVW��1RUWK�DYHUDJHG�����GU\�GD\V�\HDU�DQG�WKH�QXPEHU�PD\�KDYH�EHHQ�DERXW�����VPDOOHU
DW�6RXWK����$IWHU�WKH�FDWFKPHQWV�ZHUH�KDUYHVWHG�WKHUH�ZHUH�GHFUHDVHV�LQ�WKH�QXPEHU�RI�GU\�GD\V�UHODWLYH�WR
WKH�RWKHU�PHPEHU�RI�WKH�SDLU��)LJ��������ZLWK�RQO\����GD\V�LQ�WKH�ZHWWHU�\HDU�DIWHU�KDUYHVW�DW�6RXWK�DQG���
GD\V�LQ�WKH�VHFRQG�\HDU�RI�KDUYHVW�DW�1RUWK�
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1RUWK 6RXWK

)LJ�������7KH�QXPEHU�RI�GU\�GD\V�DW�3LJHRQ�9DOOH\�VXE�FDWFKPHQWV��6RXWK�KDUYHVWHG�LQ������DQG�1RUWK
KDUYHVWHG�LQ�����±�����

����� 0RXWHUH�H[SHULPHQWDO�FDWFKPHQWV�

7KH�0RXWHUH�FDWFKPHQWV�ZHUH�HVWDEOLVKHG�DV�SDUW�RI�WKH�,QWHUQDWLRQDO�+\GURORJLFDO�'HFDGH��,+'��SURJUDPPH
LQ�WKH�HDUO\�����V���7KH�VPDOO�FDWFKPHQWV�������WR������KD��ZHUH�ORFDWHG�RQ�0RXWHUH�JUDYHOV�DERXW����NP
VRXWK�ZHVW�RI�1HOVRQ�ZKHUH�WKH�DYHUDJH�SUHFLSLWDWLRQ�LV�DERXW������PP�\HDU��PRUH�GHWDLOHG�LQIRUPDWLRQ�FDQ
EH�IRXQG�LQ�'XQFDQ����������$�UDQJH�RI�ODQG�XVH�FKDQJHV�ZHUH�VWXGLHG��7DEOH���������6FDUI���������'XQFDQ
�������������DQG�6PLWK��������SUHVHQW�GDWD�IURP�KHUH�

&RQYHUVLRQ�RI�JRUVH�VFUXE�WR�FURSSLQJ
)URP� 0RXWHUH� FRPHV� WKH� RQO\� SXEOLVKHG� 1HZ� =HDODQG� ZRUN� RI� WKH� HIIHFWV� RI� FDWFKPHQW�VFDOH� FURS
HVWDEOLVKPHQW�RQ�ZDWHU�\LHOG��6FDUI���������&DWFKPHQWV���DQG���ZHUH�PDLQWDLQHG�LQ�SDVWXUH�DQG�ZHUH�PRE�
VWRFNHG�ZKLOH�FDWFKPHQW���������KD��ZDV�FRQYHUWHG�IURP�JRUVH�WR�FXOWLYDWLRQ�DQG�FURSSLQJ�LQ�������

$�PDVV�FXUYH�RI�IORZV�IURP�WKH�FURSSHG�FDWFKPHQW�DJDLQVW�WKH�SDVWXUH�FDWFKPHQWV�VKRZHG�DQ�LQFUHDVH�LQ�IORZ
DIWHU�JRUVH�FOHDUDQFH�RI�DERXW�����PP�FRPSDUHG�WR�WKH�JRUVH�FRYHUHG�FDWFKPHQW��)LJ����������$IWHU�WUHDWPHQW
DW�&���� WKHUH�ZDV�D�GHFUHDVH� LQ� WKH�QXPEHU�RI�GD\V�RI� IORZ������FRPSDUHG� WR������ZKLOH� WKH�UHYHUVH
RFFXUUHG�DW�FRQWURO�FDWFKPHQW��������FRPSDUHG�WR��������)ORRG�SHDNV�LQFUHDVHG�DW�&���DIWHU�FXOWLYDWLRQ��EXW
IRU�SHDNV�LQ�H[FHVV�RI����PP�KRXU�� ����/�V�KD��WKHUH�ZDV�OLWWOH�RU�QR�FKDQJH��ZKLFK�ZDV�LQWHUSUHWHG�DV
µLQGLFDWLQJ�WKDW�YHJHWDWLRQ�FRYHU�LV�UHODWLYHO\�LQHIIHFWLYH�LQ�UHGXFLQJ�SHDN�GLVFKDUJHV�GXULQJ�VHYHUH�VWRUPV¶
�6FDUI�������
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3DVWXUH�VWUHDPIORZ��PP�

(QG�RI
����

7DEOH����� 0RXWHUH�FDWFKPHQWV�DQG�WUHDWPHQWV��6FDUI�������'XQFDQ���������������5HFRUGV�ZHUH�QRW
FROOHFWHG�EHWZHHQ������DQG�-XO\������DQG�FHDVHG�LQ�-XO\������

&DWFKPHQW � � �� � �� �� ��
$UHD��KD� ���� ���� ���� ���� ���� ���� ���
%HJDQ ���� ���� ���� ���� ���� ����
9HJHWDWLRQ 3DVWXUH 3DVWXUH 3DVWXUH *RUVH *RUVH *RUVH *RUVH
7UHDWPHQW *RUVH�LQ

JXOOLHV
VSUD\HG
E\�����

*RUVH�LQ
JXOOLHV
VSUD\HG
E\�����

%XUQW�����
DQG�OLQH�
GR]HG

%XUQW�����
0LVF��ODQG
WUHDWPHQW�WR
����

7R�SDVWXUH
LQ������
'LVFHG
����

7R�FURSV
LQ�����

3ODQWHG� ���������
ULSDULDQ

���� ���� ����

7KLQQHG ���� ���������� ���������� ����������
+DUYHVWHG ���� ���� ����

)LJ��������$FFXPXODWHG�VWUHDPIORZ�IURP�0RXWHUH�&DWFKPHQW�&���ZKLFK�ZDV�FRQYHUWHG�IURP�JRUVH�WR�FURSV
FRPSDUHG�WR�WKH�DYHUDJH�DFFXPXODWHG�IURP�FDWFKPHQWV�&��DQG�&��LQ�SDVWXUH�

&RQYHUVLRQ�RI�JRUVH�VFUXE�WR�SDVWXUH
7KH�FOHDUDQFH�RI�JRUVH�DV�WKH�ILUVW�VWHS�WR�FRQYHUVLRQ�WR�FURSV�DW�0RXWHUH����OHG�WR�DQ�LQFUHDVH�LQ�VWUHDPIORZ
RI�����PP�\HDU��6FDUI���������&DWFKPHQW����ZDV�FRQYHUWHG�WR�SDVWXUH�DV�DQ�LQWHUPHGLDWH�VWHS�EHIRUH�SODQWLQJ
SLQHV�� � )URP� KLV� SUHGLFWLRQ� HTXDWLRQ� WR� HVWLPDWH� FDWFKPHQW� ��� VWUHDPIORZ� IURP� FRQWURO� FDWFKPHQW� �
VWUHDPIORZ��'XQFDQ��������VKRZHG�WKHUH�ZDV�D�GLIIHUHQFH�RI�DERXW������PP�LQ�WKH�ILUVW�\HDU�WKDW�FDQ�EH
DWWULEXWHG�WR�WKH�FOHDUDQFH�RI�WKH�JRUVH��)LJ���������
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<HDU3UHFLSLWDWLRQ &���IORZ

3UHGLFWHG�IORZ 'LIIHUHQFH

$IIRUHVWDWLRQ�RI�SDVWXUH�DQG�JRUVH
$W�FDWFKPHQW����WKHUH�ZDV�DQ�LQFUHDVH�LQ�VWUHDPIORZ�DIWHU�FRQYHUWLQJ�VFUXE�WR�SDVWXUH�RI�DERXW������PP�LQ
WKH�ILUVW�\HDU�WKDW�FDQ�EH�DWWULEXWHG�WR�WKH�FOHDUDQFH��)LJ��������DQG�WKLV�LQFUHDVH�UHPDLQHG�VWHDG\�ZKLOH�LQ
SDVWXUH���)URP�WKH�WKLUG�\HDU�DIWHU�SODQWLQJ�WKHUH�KDV�EHHQ�D�VWHDG\�GHFUHDVH�LQ�WKH�H[SHFWHG�VWUHDPIORZ�IURP
SDVWXUH�WR�DERXW�����PP�LQ��������2Q�D�VHDVRQDO�EDVLV��LQ�WKH��±��\HDUV�DIWHU�SODQWLQJ��VWUHDPIORZ�ZDV
UHGXFHG�E\�PRUH�WKDQ�����LQ�PRVW�VHDVRQV�ZLWK�WKH�JUHDWHVW�UHGXFWLRQV�LQ�DEVROXWH�WHUPV�RFFXUULQJ�LQ�ZLQWHU�
7KH�SUHGLFWHG�GHSDUWXUH�IURP�SDVWXUH�ZDV�����PP�IURP�DJH���WR�DJH������+DUYHVWLQJ�LQ�PLG������OHG�WR�DQ
LQFUHDVH�LQ�VWUHDPIORZ���7KH�ODUJHVW�HIIHFW�ZDV�LQ�WKH�VHFRQG�\HDU�DV�VRLO�PRLVWXUH�OHYHOV�KDG�WDNHQ�VRPH�WLPH
WR�UHFKDUJH�DQG�\LHOGV�ZHUH�VLPLODU�WR�WKDW�H[SHFWHG�LI�LW�KDG�VWLOO�EHHQ�LQ�SDVWXUH��)LJ���������

)LJ��������0RXWHUH�FDWFKPHQW����VWUHDPIORZ�DQG�WKH�FKDQJH�LQ�VWUHDPIORZ�DV�D�FRQVHTXHQFH�RI�FRQYHUVLRQ
RI�JRUVH�WR�SDVWXUH������±�������DIIRUHVWDWLRQ�RI�SDVWXUH������±�������DQG�KDUYHVWLQJ������±�������DIWHU
'XQFDQ�������

6LPLODU�SDWWHUQV�WR�WKH�FRQYHUVLRQ�RI�FDWFKPHQW����ZHUH�REVHUYHG�DW�FDWFKPHQWV���DQG������7KH�LPPHGLDWH
UHVSRQVH�WR�EXUQLQJ�JRUVH�DQG�OLQH�GR]LQJ�FDWFKPHQW���ZDV�WR�LQFUHDVH�VWUHDPIORZ�IURP�WKDW�SUHGLFWHG�IRU
JRUVH�E\�DERXW�����PP��VLPLODUO\��FOHDULQJ�FDWFKPHQW����UHVXOWHG�LQ�D�����PP�LQFUHDVH�� �7KH�UHVSRQVH
GLIIHUHQFHV�DUH�FRQVLGHUHG�VORSH�UHODWHG�DV�FDWFKPHQW���IDFHV�VRXWK�HDVW�DQG�FDWFKPHQW����QRUWK���6WUHDPIORZ
LQFUHDVHV�SHUVLVWHG�IRU���\HDUV�DW�FDWFKPHQW���DQG�IRU���\HDUV�DW�FDWFKPHQW������$IWHU�WKH�LQLWLDO�LQFUHDVH�LQ
IORZ� DIWHU� ODQG� SUHSDUDWLRQ� IROORZHG� E\� WKH� UHGXFWLRQ� WR� SUH�WUHDWPHQW� OHYHOV�� VWUHDPIORZ� FRQWLQXHG� WR
GHFUHDVH�DV�WKH�WUHHV�JUHZ���$W�FDWFKPHQW���IURP�WUHHV�DJHG���WR�����VWUHDPIORZ�ZDV�����PP�OHVV�WKDQ�ZKHQ
LW�ZDV�LQ�JRUVH�ZKLOH�DW�FDWFKPHQW����LW�ZDV����PP�OHVV�

$W�0RXWHUH�WKH�JUHDWHVW�UHGXFWLRQ�LQ�IORRG�SHDNV��GHILQHG�DV�SHDNIORZ�OHVV�EDVHIORZ�DW�WKH�VWDUW�RI�WKH�HYHQW�
VLQFH�DIIRUHVWDWLRQ�ZDV�JUHDWHVW�IRU�VPDOO�VXPPHU�VWRUPV�DQG�JRW�SURJUHVVLYHO\�VPDOOHU�RYHU�WLPH������DW��±�
\HDUV������DW���\UV�DQG�����DW���\HDUV��'XQFDQ���������)ORRG�SHDNV�IURP�WKH�JRUVH�FDWFKPHQWV�SULRU�WR
EXUQLQJ�ZHUH�����OHVV�WKDQ�IRU�SDVWXUH�FDWFKPHQWV�DQG�ZHUH�VLPLODU�WR�WKRVH�IRU���\HDU�ROG�SLQHV���$OO�IORRGV
ZHUH�OHVV�WKDQ�WKH�HTXLYDOHQW�SDVWXUH�PHDQ�DQQXDO�IORRG�RI����/�V�KD���,Q�WKH�IROORZ�XS�SDSHU��'XQFDQ�������
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XVHG�D�/RJ�3HDUVRQ�W\SH���H[WUHPH�YDOXH�GLVWULEXWLRQ�ILWWHG�WR�WKH�DQQXDO�PD[LPXP�VHULHV�WR�VKRZ�WKDW
DIIRUHVWDWLRQ�KDV�UHGXFHG�IORRG�SHDNV�HYHQ�LQ�LQIUHTXHQW�VWRUPV��WKH�PHDQ�DQQXDO�IORRG�LV�UHGXFHG�����DQG
WKH������DQQXDO�H[FHHGDQFH�SUREDELOLW\��$(3��SHDNV�DYHUDJHG�DERXW�����RI�WKRVH�IURP�SDVWXUH���7KH�WLPLQJ
RI�ODUJH�HYHQWV�FDQ�DIIHFW�IORRG�SHDNV�ZLWK�$(3�a��������,I�WKHUH�LV�D�ODUJH�VRLO�PRLVWXUH�GHILFLW�WR�EH�RYHUFRPH
DW�WKH�VWDUW�RI�D�VWRUP��WKHQ�SHDNV�FDQ�VWLOO�EH�VPDOOHU�IURP�DIIRUHVWHG�FDWFKPHQWV�FRPSDUHG�WR�SDVWXUH�

7KH�QXPEHUV�RI�GD\V�ZLWK�]HUR�IORZ�ZHUH�FRPSDUHG�LQ�D�VWXG\�RI�WKUHH�SDVWXUH�FDWFKPHQWV�DQG�WKUHH�IRUHVWHG
FDWFKPHQWV��SLQHV�DJHG��±��\HDUV��DW�0RXWHUH��7DEOH������DIWHU�7DEOH���LQ�'XQFDQ����������ZKLFK�VHHPV�WR
VKRZ� DQ� LQFUHDVH� LQ� WKH� QXPEHU� RI� ]HUR�IORZ� GD\V� RYHU� WKH� �� \HDUV�� DQG� ZKLFK� ZDV� DVVXPHG� WR� EH
DIIRUHVWDWLRQ�UHODWHG���8QIRUWXQDWHO\��QR�GDWD�ZHUH�JLYHQ�IRU�WKH�FDOLEUDWLRQ�RU�LPPHGLDWH�SRVW�SODQWLQJ�SHULRG
WR�VHH�KRZ�PXFK�RI�WKH�WUHQG�LQ�]HUR�IORZ�GD\V�LV�FDWFKPHQW�RU�WUHDWPHQW�UHODWHG�������ZDV�WKH�VHFRQG�GULHVW
UDLQIDOO�\HDU�LQ�WKH����\HDUV�SUHVHQWHG�DQG�WKLV�PD\�EH�DQ�LPSRUWDQW�FRQVLGHUDWLRQ�LQ�WKH�ODUJH�QXPEHU�RI�]HUR�
IORZ�GD\V�LQ�WKDW�\HDU���1RWZLWKVWDQGLQJ�WKLV��IORZ�GXUDWLRQ�FXUYHV�SUHVHQWHG�IRU������DQG������VKRZ�WKHUH
ZDV�D�WHQGHQF\�LQ������IRU�WKH�IRUHVWHG�FDWFKPHQWV�WR�KDYH�ORZHU�IORZV�WKDQ�WKH�SDVWXUH�FDWFKPHQWV�PRUH
RIWHQ�WKDQ�ZKHQ�WKH\�ZHUH�LQ�JRUVH�RU�SDVWXUH�

7DEOH����� 7KH�QXPEHUV�RI�]HUR�IORZ�GD\V�DW�0RXWHUH�FDWFKPHQWV��IURP�'XQFDQ�������

3DVWXUH 5DGLDWD�SLQH
&DWFKPHQW � � �� 0HDQ � �� �� 0HDQ
���� �� �� � �� �� �� �� ��
���� ��� �� � �� ��� � �� ��
���� �� �� � �� ��� �� ��� ��
���� ��� ��� ��� ��� ��� ��� ��� ���

)URP�WKH�H[WHQGHG�0RXWHUH�GDWD�VHW��'XQFDQ��������UHSRUWHG�WKDW��ZKLOH�XQGHU�JRUVH��FDWFKPHQWV���DQG���
DYHUDJHG�����GD\V�RI�]HUR�IORZ�FRPSDUHG�WR�DQ�DYHUDJH�RI����GD\V�IRU�WKH�SDVWXUH�FDWFKPHQWV���DQG�����$IWHU
SODQWLQJ��WKH�SLQH�FDWFKPHQWV�KDG�VOLJKWO\�IHZHU�GD\V�ZLWK�]HUR�IORZ�WKDQ�WKH�SDVWXUH�FDWFKPHQWV��EXW�ZKHQ
WKH�FDQRS\�FORVHG� �DJH��±���� WKH\�KDG����GD\V�PRUH� WKDW� WKH���� UHJLVWHUHG� IRU� WKH�SDVWXUH�FDWFKPHQWV�
$YHUDJHG�IORZ�GXUDWLRQ�FXUYHV�DOVR�VKRZHG�WKDW�IORZ�IURP�PDWXUH�SLQH�FDWFKPHQWV�ZDV�OHVV�WKDQ�WKDW�IURP
WKH�SDVWXUH�FDWFKPHQWV�IRU�PXFK�RI�WKH�WLPH�

$IIRUHVWDWLRQ�RI�ULSDULDQ�DUHDV��0RXWHUH
6PLWK��������KDV�GHPRQVWUDWHG�D�FKDQJH�LQ�VWUHDPIORZ�IROORZLQJ�WKH�SODQWLQJ�RI�D�ULSDULDQ�]RQH�LQ�D�VPDOO�
SUHYLRXVO\�IXOO\�SDVWXUHG�FDWFKPHQW�DW�0RXWHUH�LQ�1HOVRQ��7DEOH���������7KHUH�DSSHDUV�WR�EH�LQFRQVLVWHQW
FDWFKPHQW�QXPEHULQJ�LQ�WKLV�SDSHU�FRPSDUHG�WR�WKH�GHILQLWLYH�QXPEHULQJ�LQ�:DOWHU��������DQG�WKRVH�XVHG
E\�'XQFDQ���������������KHU�&��VKRXOG�EH�&��DQG�&��VKRXOG�EH�&���DV�LQ�7DEOH������

7KH�UHVXOW�RI�DIIRUHVWDWLRQ�ZDV�D�GHFUHDVH�LQ�WRWDO�IORZ��PDLQO\�DV�D�GHFUHDVH�LQ�EDVHIORZ�EHFDXVH�WKHUH�ZDV
OLWWOH�FKDQJH�LQ�WKH�TXLFNIORZ�FRPSRQHQW���3HDN�IORZV�ZHUH�UHGXFHG�LQ�VPDOO�HYHQWV��EXW�PHGLXP�VL]HG�VWRUP
SHDNV�ZHUH�QRW�DIIHFWHG��6PLWK��������

7DEOH�������3UHFLSLWDWLRQ�DQG�VWUHDPIORZ��PP���ZLWK�SHUFHQWDJHV�RI�UDLQIDOO�RU�VWUHDPIORZ�LQ�EUDFNHWV��DW
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0RXWHUH��1HOVRQ��IURP�6PLWK����������6HH�WH[W�IRU�FRPPHQWV�RQ�FDWFKPHQW�QXPEHULQJ�

&DWFKPHQW�&� &DWFKPHQW�&�
3HULRG 3771 6WUHDPIORZ 6WRUPIORZ %DVHIORZ 6WUHDPIORZ 6WRUPIORZ %DVHIORZ
����±���� ���� �������� ������� �������� �������� ������� ��������
����±���� ���� �������� ������� �������� �������� ������� �������

���� 1HOVRQ�6RXWK�6XLWH

$�VXLWH�RI�ILYH�FDWFKPHQWV��7DEOH�������KDV�EHHQ�PRQLWRUHG�LQWHUPLWWHQWO\�LQ�WKH�UHJLRQ�VRXWK�RI�*ROGHQ
'RZQV�VLQFH�WKH�PLG�����V���(DUO\�UHVXOWV�ZHUH�UHSRUWHG�E\�0F.HUFKDU��������DQG�E\�+HZLWW�	�5RELQVRQ
���������7KHUH�LV�SRWHQWLDOO\�D�PDMRU�SUREOHP�ZLWK�WKLV�GDWD�VHW�DV�WKHUH�DUH�QR�GDWD�DYDLODEOH�EHIRUH�WKH�WKUHH
FDWFKPHQWV�ZHUH�SODQWHG�LQ�H[RWLF�SODQWDWLRQV���7KXV��WKHUH�LV�D�GDQJHU�RI�DWWULEXWLQJ�REVHUYHG�K\GURORJLFDO
GLIIHUHQFHV�WR�ODQG�XVH�GLIIHUHQFHV�ZKHQ�FDWFKPHQW�YDULDELOLW\�PD\�EH�WKH�UHDVRQ��EXW�ZH�PXVW�DVVXPH�WKDW
WKH�SUH�SODQWLQJ�K\GURORJ\�RI�WKH�QDWLYH�IRUHVW��ROG�PL[HG�IRUHVW�DQG�SDVWXUH�FDWFKPHQWV�KDV�QRW�FKDQJHG
UHODWLYH�WR�HDFK�RWKHU���7KHUH�ZLOO�KDYH�EHHQ�FKDQJHV�DW�WKH�RWKHU�FDWFKPHQWV�LQ�UHVSRQVH�WR�WKH�DIIRUHVWDWLRQ�

$ERXW�����RI�/RQJ�*XOO\�ZDV�SODQWHG�LQ�H[RWLF�VSHFLHV�DERXW����������RI�5RXJK¶QV�&UHHN�EHIRUH������DQG
QHDUO\�DOO�WKH�UHVW�EHWZHHQ������DQG�WKH�VWDUW�RI�WKH�IORZ�UHFRUGLQJ�LQ�������DQG�DOO�RI�*UDKDP�&UHHN�LQ�WKH
WKUHH�\HDUV�EHIRUH�IORZ�UHFRUGLQJ�FRPPHQFHG�LQ��������1R�KDUYHVWLQJ�ZDV�SODQQHG�IRU�*UDKDP�&UHHN�XQWLO
DW�OHDVW�������)OHWFKHU�&KDOOHQJH�)RUHVWV��SHUV��FRPP����

7DEOH����� 1HOVRQ�5HJLRQ��1HOVRQ�6RXWK�VXLWH�ZLWK�ODQG�FRYHU�DW�������DIWHU�0F.HUFKDU�������

6LWH 6WDUW�RI
JDXJLQJ

(QG�RI
JDXJLQJ

$UHD
�NP��

/DQG�FRYHU

/RQJ�*XOO\�#�0HDGV�5RDG $XJ����� 0DU����� ���� 1DWLYH������\U�ROG
H[RWLFV

5RXJK¶QV�#�:HLU -XO����� -XQ����� ���� ([RWLFV�����!���\U�
������WR���\UV

*UDKDP�&UHHN�#�:HLU 0DU�����
6HS�����

-XQ�����
-XQ�����

���� ([RWLFV�SODQWHG�LQ
�����DQG�����

+XQWHUV�#�:HLU $SU����� ���� 1DWLYH
.LNLZD�#�:HLU -XQ����� -XQ����� ���� 3DVWXUH�ZLWK

UHYHUWLQJ�VFUXE

6WUHDPIORZ�LV�DYDLODEOH�IRU�XS�WR���\HDUV�LQ�WKH�SHULRG�����±�����IRU�DOO�FDWFKPHQWV���+XQWHUV�*XOO\�ZDV
FRQWLQXHG�IRU�DQRWKHU����\HDUV�DQG�*UDKDP�&UHHN�UH�HVWDEOLVKHG�LQ������IRU�DQRWKHU���\HDUV���8VHIXO�UHFRUGV
IURP�/RQJ�*XOO\�EHJDQ�HDUOLHU�DQG�ILQLVKHG�HDUOLHU�WKDQ�WKH�RWKHU�VLWHV�DQG��WKHUHIRUH��KDYH�QRW�EHHQ�ORRNHG
DW�IXUWKHU�IRU� WKLV�ZRUN�� �+XQWHUV�*XOO\��EHFDXVH�RI� LWV� ORQJ�WHUP�QDWXUH��DOWKRXJK������DQG������KDYH
PLVVLQJ�GDWD��DQG�VWDEOH�QDWLYH�IRUHVW�FRYHU�LV�WR�EH�XVHG�DV�WKH�EDVH�IRU�FRPSDULVRQV�
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+XQWHUV *UDKDP 5RXJKQV .LNDZD

5DLQIDOO�UHFRUGV�IURP�WKH�FDWFKPHQWV�GR�QRW�VSDQ�WKH�VWUHDPIORZ�UHFRUGV�RU�KDYH�PLVVLQJ�UHFRUGV��ZKLFK
OLPLWV�WKHLU�XVHIXOQHVV���5HFRUGV�IURP�%OXH�*OHQ��7'&�VLWH���������DERXW���NP�HDVW�RI�5RXJK¶QV�&UHHN�DQG
LWV�UHSODFHPHQW�DW�0RWXHND�*RUJH��7'&�VLWH���������EHJDQ�ODWHU�WKDQ�WKH�VWUHDPIORZ�UHFRUGV���7KHUH�LV�DOVR
DQRWKHU�UHFRUG�IURP�.DND��1,:$�6LWH�*�������WKDW�VWDUWHG�HDUOLHU�EXW�LV�ORFDWHG����NP�WR�WKH�ZHVW���8VLQJ
0RWXHND�*RUJH�UDLQIDOO�DV�WKH�EDVH��DQG�PDNLQJ�SURSRUWLRQDO�DGMXVWPHQWV�WR�WKH�ORQJ�WHUP�DYHUDJH�WKHUH
������PP��� UHODWLRQVKLSV�ZLWK� WKH� VKRUW� UHFRUGV� IURP� UDLQJDXJHV� LQ�+XQWHUV�*XOO\��*UDKDP�&UHHN� DQG
5RXJK¶QV�&UHHN�DQG�ZLWK�.DND�LQGLFDWH�D�UDLQIDOO�JUDGLHQW�IURP�HDVW�WR�ZHVW��+XQWHUV�*XOO\�DW�DERXW�����
PP��*UDKDP�&UHHN������PP��5RXJK¶QV�&UHHN������PP��.DND������PP�SHU�\HDU�

7KH�VQDSVKRW�RI�GDWD�IURP�DERXW�WKH�����V�LQGLFDWHV�WKDW�\LHOGV�IURP�WKH�YDULRXV�FDWFKPHQWV�PD\�QRW�EH�WRR
GLIIHUHQW�IURP�HDFK�RWKHU��7DEOH�������EXW�WKHUH�DUH�UDLQIDOO�GLIIHUHQFHV�EHWZHHQ�FDWFKPHQWV���5RXJK¶QV�&UHHN
ZLWK�WKH�ROGHVW�SODQWDWLRQ�IRUHVW�KDV�WKH�ORZHVW�VWUHDPIORZ��)LJ��������GHVSLWH�KDYLQJ�SUREDEO\�WKH�KLJKHVW
UDLQIDOO�� �+XQWHUV�*XOO\�LQ�QDWLYH�IRUHVW�DQG�.LNLZD�6WUHDP�LQ�UHYHUWLQJ�SDVWXUH�KDYH�VLPLODU�\LHOGV�DQG
UDLQIDOOV�ZRXOG�DOVR�EH�VLPLODU�DV�WKH\�DUH�DGMDFHQW�FDWFKPHQWV���&RQYHQWLRQDO�ZLVGRP�ZRXOG�KDYH�VWUHDPIORZ
IURP�+XQWHUV�*XOO\�VRPHZKDW�VPDOOHU�WKDQ�.LNLZD�6WUHDP��

7DEOH����� $YHUDJH�DQQXDO�ZDWHU�\LHOGV��PP��IURP�WKH�1HOVRQ�6RXWK�FDWFKPHQWV�DQG�.DND�UDLQ��PP�

.DND�UDLQ +XQWHUV *UDKDP 5RXJK¶QV .LNLZD
&RYHU 1DWLYH 3ODQWDWLRQ 3ODQWDWLRQ 3DVWXUH
$YHUDJH�����±��������±�� ���� ��� ��� ��� ���
$YHUDJH�����±���� ���� ��� ���
3UHGLFWHG�����±���� ���

)LJ�� ����� � 6WUHDPIORZ�\LHOGV� IURP� FDWFKPHQWV� LQ� 6RXWK�1HOVRQ��+XQWHUV� LQ� QDWLYH� IRUHVW��*UDKDP� DQG
5RXJK¶QV�LQ�SODQWDWLRQ��.LNLZD�LQ�SDVWXUH�

7KHUH�LV�RQH�FDWFKPHQW�WKDW�VHHPV�WR�KDYH�FKDQJLQJ�VWUHDPIORZ��)LJ����������*UDKDP�&UHHN�ZDV�SODQWHG�LQ
�����DQG������DQG��UHODWLYH�WR�WKH�RWKHU�VLWHV��KDV�D�GLPLQLVKLQJ�IORZ�LQ������DQG������DIWHU�ZKLFK�LW�VHHPV
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WR�UHPDLQ�VWHDG\���8QIRUWXQDWHO\��WKHUH�DUH�QR�GDWD�IURP�WKH�WLPH�EHIRUH�DQG�DW�SODQWLQJ�XSRQ�ZKLFK�WR�DVVHVV
D�FKDQJH��DQG�UHFRUGLQJ�ZDV�KDOWHG�SUHPDWXUHO\��

5HFRPPHQFHPHQW�RI�UHFRUGLQJ�DW�*UDKDP�&UHHN�LQ������JLYHV�DQ�RSSRUWXQLW\�WR�FRPSDUH�WKH�ZDWHU�\LHOGV
IURP�WZR�DJH�FODVVHV�RI�SODQWDWLRQ���%HFDXVH�IORZ�ZDV�UHFRUGHG�DW�D�ZHLU��WKHUH�LV�FRQILGHQFH�WKDW�WKH�WZR
GLVMRLQW�UHFRUGV�DW�*UDKDP�&UHHN�ZLOO�KDYH�D�FRPSDUDEOH�EDVLV���$V�WKH�HDUO\�\HDUV�RI�IORZ�DW�*UDKDP�&UHHN
PD\�KDYH�EHHQ�GLPLQLVKLQJ��D�UHJUHVVLRQ�HTXDWLRQ�ZDV�GHWHUPLQHG�EHWZHHQ�IORZV�IURP�+XQWHUV�*XOO\�DQG
*UDKDP�&UHHN�XVLQJ�GDWD�IRU�WKH�\HDUV�����±�����DQG�����±������(TQ�������

*UDKDP� ������������������������î�+XQWHUV� U�� �������6(� �����Q� �� ������

)URP�WKLV�HTXDWLRQ�SUHGLFWLRQV�ZHUH�PDGH�IRU�DQQXDO�\LHOGV�DW�*UDKDP�&UHHN�RQFH�IORZ�UHFRUGV�EHJDQ�DJDLQ
LQ�������7DEOH���������<LHOGV�DW�ERWK�FDWFKPHQWV�ZHUH�KLJKHU�DW�WKLV�WLPH�WKDQ�WKH�����V±��V�SHULRG�EXW��DV
VKRZQ�E\�.DND� UDLQIDOO�� WKLV�ZDV�D�PXFK�ZHWWHU�SHULRG�� �7KH�\LHOG�DW�*UDKDP�&UHHN�ZDV� VPDOOHU� WKDQ
H[SHFWHG�XVLQJ�(TQ������DQG�LQGLFDWHG�DQ�DYHUDJH�LQFUHDVHG�ZDWHU�XVDJH�RI����PP�\HDU�E\���±���\HDU�ROG
WUHHV�WKDQ�WKH�DYHUDJH�XVDJH�E\�WUHHV�EHWZHHQ�DJHV���DQG����\HDUV�ROG���

0HDQ�DQQXDO���GD\�ORZ�IORZV�IURP�DOO�FDWFKPHQWV�DUH�VLPLODU�DW�OHVV�WKDQ������PP�GD\��7DEOH��������DOO����
FRQILGHQFH�OLPLWV�RYHUODS���/RRNLQJ�DW�WKH�LQGLYLGXDO�FDWFKPHQWV��/)��YDOXHV�DUH�KLJKHU�DW�+XQWHUV�*XOO\��WKH
QDWLYH�IRUHVW�FDWFKPHQW��WKDQ�DW�DOO�WKH�RWKHU�FDWFKPHQWV�LQ�HYHU\�\HDU���,Q�WKH�FDVHV�RI�WKH�WZR�SODQWDWLRQ
FDWFKPHQWV��WKH�FDWFKPHQWV�GR�UXQ�GU\�RQ�RFFDVLRQV��ZLWK�*UDKDP�&UHHN�ZLWK�WKH�\RXQJHU�SODQWDWLRQ�KDYLQJ
WKH�PRVW�GU\�GD\V��ZKHUHDV�5RXJK¶QV�&UHHN�ZRXOG�EH�H[SHFWHG�WR�KDYH�PRUH�DV�WKH�WUHHV�ZHUH�ROGHU���7KH
ODFN�RI�GDWD�IURP�WKH�SUH�SODQWLQJ�SHULRG�SUHFOXGHV�PDNLQJ�DQ\�VWDWHPHQW�RQ�WKH�HIIHFW�RI�DIIRUHVWDWLRQ�RQ
0$/)��YDOXHV��

7DEOH����� 0HDQ�DQQXDO���GD\�ORZ�IORZV��PP�GD\��DQG�WKH�QXPEHU�RI�GU\�GD\V�IURP�WKH�1HOVRQ�6RXWK
FDWFKPHQWV�DQG�UDLQIDOO�DW�.DND��PP��

.DND
UDLQIDOO

+XQWHUV *UDKDP 5RXJK¶QV .LNLZD

&RYHU 1DWLYH 3ODQWDWLRQ 3ODQWDWLRQ 3DVWXUH
����±���� ���� ����������� ����������� ����������� �����������
����±�����GU\�GD\V � ������� ��������� �
����±���� ���� ����������� �����������
����±�����GU\�GD\V � ���������

$�FRPSDULVRQ�RI�WKH�WZR�SHULRGV�LQ�7DEOH������VKRZV�WKDW�ERWK�FDWFKPHQWV�ZLWK�GDWD�KDYH�KLJKHU�PLQLPXP
IORZV�DQG�*UDKDP�&UHHN�KDV�IHZHU�GU\�GD\V�LQ�WKH�ODWHU�SHULRG��ZKLFK�LV�REYLRXVO\�DVVRFLDWHG�ZLWK�WKH�ZHWWHU
UDLQIDOO�UHJLPH�DW�WKLV�WLPH���7KHUH�LV�QR�REYLRXV�FKDQJH�LQ�WKH�UHODWLRQVKLS�IRU�0$/)��YDOXHV�IRU�WKH�WZR
FDWFKPHQWV�VR�ZH�DVVXPH�IRU�KHUH��DW�OHDVW��WKDW�ROGHU�SODQWDWLRQV�KDYH�D�VLPLODU�HIIHFW�RQ�0$/)��WR�\RXQJ
SODQWDWLRQV�

���� 'RQDOG�&UHHN�H[SHULPHQWDO�FDWFKPHQWV

7KH�'RQDOG�&UHHN�FDWFKPHQWV�ZHUH�HVWDEOLVKHG�E\�WKH�1HZ�=HDODQG�)RUHVW�5HVHDUFK�,QVWLWXWH�LQ�WKH�ODWH
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����V�WR�LQYHVWLJDWH�WKH�K\GURORJLFDO�FRQVHTXHQFHV�RI�FRQYHUVLRQ�RI�QDWLYH�IRUHVW�WR�H[RWLF�SODQWDWLRQV�DQG
RI�VHOHFWLRQ�KDUYHVWLQJ�RI�QDWLYH�IRUHVWV���7KH\�DUH�QRZ�RSHUDWHG�E\�/DQGFDUH�5HVHDUFK���2¶/RXJKOLQ�HW�DO�
��������3HDUFH�HW�DO����������)DKH\�	�-DFNVRQ��������DQG�)DKH\�HW�DO���������KDYH�UHSRUWHG�DVSHFWV�RI�WKH
K\GURORJ\�RI�WKHVH�FDWFKPHQWV���&DWFKPHQW�WUHDWPHQWV�DUH�JLYHQ�LQ�7DEOH��������5DLQIDOO�RYHU�WKH�VWXG\�SHULRG
UDQJHG�IURP������WR�RYHU������PP�\HDU�DQG�DYHUDJHG�DERXW������PP�

7DEOH����� 7UHDWPHQWV�DSSOLHG�WR�WKH�'RQDOG�&UHHN��'&��FDWFKPHQWV��1HOVRQ��IURP�)DKH\�	�-DFNVRQ
������)DKH\�HW�DO��������

'&� '&� '&� '&�
$UHD ���� ���� ���� �����
%HJDQ ���� ���� ���� ����
+DUYHVWHG ����������XVLQJ

WUDFWRU�EDVHG�PHWKRGV
1RQH�±�FRQWURO ������6HOHFWLRQ

KDUYHVW
����±����������XVLQJ
FDEOH�V\VWHPV

%HIRUH�SODQW
SUHSDUDWLRQ

3DUW�EXUQHG��0D\
�������5RRWUDNHG�

1RQH 1RQH

3ODQWHG 6HSW�����������63+ 6HSW�����������63+
7KLQQHG ������������63+ ������������63+
63+� �VWHPV�SHU�KHFWDUH

$OWKRXJK� WKH� FDWFKPHQWV� DUH� DGMDFHQW�� KDYH� WKH� VDPH� JHRORJ\�� DVSHFW� DQG� VORSH�� DQG� VLPLODU� UHOLHI
�2¶/RXJKOLQ�HW�DO��������WKHUH�LV�D�UDQJH�LQ�VWUHDPIORZ�\LHOGV�IURP�WKH�FDWFKPHQWV�XQGHU�QDWLYH�IRUHVW�RI
����PP��7DEOH��������� �&RQYHUVLRQ�RI�QDWLYH�IRUHVW� WR�SLQH�IRUHVW�DW�'RQDOG�&UHHN�LQ�1HOVRQ�OHG�WR�DQ
LQFUHDVH�LQ�IORZ�DV�D�UHVXOW�RI�KDUYHVWLQJ��)LJ��������ZLWK�\LHOGV�LQ�WKH�\HDU�RI�RU�DIWHU�KDUYHVWLQJ�LQFUHDVLQJ
UHODWLYH�WR�WKH�FRQWURO�FDWFKPHQW�'&���XS�WR�����PP�DW�'&��DQG�����PP�DW�'&��ZKHUH�ODUJH�WUDFWV�ZHUH
FOHDUIHOOHG�DQG�XS�E\�����PP�DW�'&���ZKLFK�ZDV�VHOHFWLRQ�KDUYHVWHG�� �7KHVH� LQFUHDVHV�ZHUH�JHQHUDOO\
VXVWDLQHG�IRU���\HDUV�EHIRUH�\LHOGV�VWDUW�GURSSLQJ�EDFN�WRZDUGV�SUH�WUHDWPHQW�OHYHOV��ZKLFK�ZHUH�UHDFKHG�DIWHU
�±���\HDUV�LQ�WKH�FOHDUHG�FDWFKPHQWV���$W�'&��\LHOGV�ZHUH�VWLOO�HOHYDWHG�DIWHU����\HDUV�ZKLOH�DW�WKH�VDPH�WLPH
\LHOGV�KDYH�IDOOHQ�WR��'&���RU�EHORZ��'&���WKRVH�SUHGLFWHG�IRU�WKH�QDWLYH�IRUHVW�FRQGLWLRQ���,W�LV�REYLRXV�IURP
)LJ�������WKDW�WKHUH�DUH�DOVR�GLIIHUHQW�FDWFKPHQW�UHVSRQVHV�LQ�YHU\�ZHW�\HDUV�������DQG�������ZKHQ�LW�VHHPV
WKDW�\LHOGV�DW�'&��GLG�QRW�LQFUHDVH�DV�PXFK�DV�WKH�RWKHU�FDWFKPHQWV���7KH�DQQXDO�\LHOG�SDWWHUQV�IRU�WKH�YDULRXV
PDQDJHPHQW�SKDVHV�DW�'&��LGHQWLILHG�LQ�7DEOH��������WKH�LQFUHDVH�DIWHU�KDUYHVWLQJ��WKH�UHGXFWLRQV�ZLWK�WLPH
WKURXJK�WR�DSSURDFKLQJ�RU�IDOOLQJ�EHORZ�QDWLYH�IRUHVW�OHYHOV��HWF���DUH�VKRZQ�LQ�)LJ��������VLPLODU�SDWWHUQV�ZHUH
REVHUYHG�IRU�'&��DQG�'&���

7DEOH������ 0HDQ�DQQXDO�VWUHDPIORZ�\LHOGV��PP��IURP�'RQDOG�&UHHN�FDWFKPHQWV�IRU�GLIIHUHQW�VWDJHV�RI
PDQDJHPHQW��LQ�\HDUV�IURP�SODQWLQJ����'&��LV�LQ�QDWLYH�IRUHVW�WKURXJKRXW�WKH�VWXG\�
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1DWLYH�IRUHVW �±� �±�� ��±�� ��±�� �±�� ��±��
'&��FRQWURO ��� ��� ��� ��� ��� ��� ���
'&��PHDVXUHG ��� ��� ��� ���
'&��SUHGLFWHG ��� ��� ��� ���
'&��OHVV�SUHGLFWHG � ��� ��� �
'&��PHDVXUHG ��� ��� ��� ���
'&��SUHGLFWHG ��� ��� ��� ���
'&��OHVV�SUHGLFWHG � ��� ��� ���
'&��PHDVXUHG ��� ��� ��� ���
'&��SUHGLFWHG ��� ��� ��� ���
'&��OHVV�SUHGLFWHG � ��� ��� ����

)LJ��������'LIIHUHQFH�LQ�VWUHDPIORZ�\LHOGV�EHWZHHQ�WKH�QDWLYH�IRUHVW�'&��FDWFKPHQW�DQG�WKDW�IURP�WKH�WKUHH
KDUYHVWHG�FDWFKPHQWV�DW�'RQDOG�&UHHN��1HOVRQ�
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�� ���� ���� ���� ����� �����
6WUHDPIORZ�'&���PP�

1DWLYH ��� ���� �����

)LJ�������6WUHDPIORZ�IURP�'RQDOG�&UHHN�FDWFKPHQW�'&�������FOHDUIHOOHG�DQG�SODQWHG�ZLWK�SLQHV��VKRZLQJ
\LHOG�WUHQGV�IRU�YDULRXV�PDQDJHPHQW�VWDJHV��

&DOLEUDWLRQ�HTXDWLRQV�UHODWLQJ�VWUHDPIORZ�DW�'&��WR�WKH�WUHDWPHQW�FDWFKPHQWV��(TQV������WR�������ZHUH�EDVHG
RQ�WKH�ILUVW�WKUHH�\HDUV�RI�GDWD�DW�HDFK�VLWH�DV�WKHVH�GDWD�IHOO�LQWR�PRUH�RU�OHVV�OLQHDU�SDWWHUQV��H�J���'&��LQ�)LJ�
�������%HFDXVH�WKHUH�DUH�RQO\�WKUHH�\HDUV�RI�GDWD��WKHUH�DUH�ZLGH�FRQILGHQFH�OLPLWV�RQ�WKH�HTXDWLRQ�FRHIILFLHQWV�
WKHUHIRUH��WKH�GDWD�VKRXOG�EH�XVHG�ZLWK�VRPH�FDXWLRQ���

'&�� ���������������������������î�'&�� U�� �������6(� �����Q� �� ������
'&�� �������������������������î�'&�� U�� �������6(� �����Q� �� ������
'&�� ���������������������������î�'&�� U�� �������6(� �����Q� �� ������

1RWZLWKVWDQGLQJ�WKH�OLPLWDWLRQV�RI�WKH�HTXDWLRQV��WKH\�ZHUH�XVHG�WR�JHW�WKH�SUHGLFWHG�IORZV�JLYHQ�LQ�7DEOH
�������7RWDOV�JDLQV�LQ�IORZ�DV�GHWHUPLQHG�IURP�WKH�GLIIHUHQFH�EHWZHHQ�WKH�SUHGLFWHG�DQG�PHDVXUHG�IORZV�DV
D�UHVXOW�RI�FRQYHUWLQJ�WKH�QDWLYH�IRUHVW�WR�SLQH�SODQWDWLRQV�ZHUH������PP�DW�'&��DQG������PP�DW�'&��RYHU
���\HDUV���7KH�ORZHU�DPRXQW�DW�'&��UHIOHFWV�ZDWHU�XVDJH�LQ�WKH�ODVW�IHZ�\HDUV�EHLQJ�OHVV�WKDQ�IRU�WKH�QDWLYH
IRUHVW���$W�'&���WKHUH�ZDV�D�JDLQ�LQ�\LHOG�RI������PP�RYHU����\HDUV�DQG�WKLV�JDLQ�LV�LQFUHDVLQJ�DV�IORZ�LV�VWLOO
KLJKHU�WKDQ�XQGHU�WKH�RULJLQDO�QDWLYH�IRUHVW�

/RZ�IORZV
&RPSDULVRQV� XVLQJ� GLIIHUHQFHV� EHWZHHQ� PHDVXUHG� IORZV� DGMXVWHG� IRU� GLIIHUHQFHV� XQGHU� QDWLYH� IRUHVW
FRQGLWLRQV�LQGLFDWH�D�PD[LPXP�ULVH�RI�DERXW������PP�GD\�IRU�PLQLPXP���GD\�ORZ�IORZV�DV�D�UHVXOW�RI
KDUYHVWLQJ���+RZHYHU��WKHUH�DUH�FRQVWUDLQWV�WR�WKH�GLIIHUHQFHV�DV�'&���WKH�FRQWURO��GRHV�JR�GU\�LQ�PDQ\�\HDUV�
WKH�RWKHU�FDWFKPHQWV�KDYH�QRW�� �'LIIHUHQFHV�IRU� WKH�SHULRGV�VHOHFWHG�HDUOLHU�VKRZ�WKDW� LPPHGLDWHO\�DIWHU
KDUYHVWLQJ��\HDUV��±���WKHUH�ZHUH�PHDQ�ULVHV�RI������PP�GD\�DW�'&��DQG������PP�GD\�DW�'&���7DEOH��������
6HOHFWLRQ�KDUYHVWLQJ�DW�'&��IRU�WKH�VDPH�SKDVH�OHG�WR�D�ULVH�RI������PP�GD\���
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7DEOH������ 0HDQ�DQQXDO���GD\�ORZ�IORZV��PP�GD\��IURP�'RQDOG�&UHHN�FDWFKPHQWV�IRU�GLIIHUHQW�VWDJHV
RI�PDQDJHPHQW��LQ�\HDUV�IURP�SODQWLQJ����'&��LV�LQ�QDWLYH�IRUHVW�WKURXJKRXW�WKH�VWXG\���7KH�GLIIHUHQFHV�IRU
WKH�SRVW�KDUYHVW�FODVVHV�DUH�QRW�DGMXVWHG�IRU�GLIIHUHQFH�EHWZHHQ�FDWFKPHQWV�ZKLOH�XQGHU�QDWLYH�IRUHVW��

1DWLYH�IRUHVW �±� �±�� ��±�� ��±�� �±�� ��±��
'&��FRQWURO ���� ���� ���� ���� ���� ���� ����
'&� ���� ���� ���� ����
'&��'&� ���� ���� ���� ����
'&� ���� ���� ���� ����
'&��'&� ���� ���� ���� ����
'&� ���� ���� ���� ���� ����
'&��'&� ���� ���� ���� ���� ����

7KH�DQQXDO���GD\�ORZ�IORZV��DV�GLIIHUHQFHV�EHWZHHQ�WKH�KDUYHVWHG�DQG�FRQWURO�FDWFKPHQW��VKRZ�WKDW�WKH
YDOXHV�VWD\�HOHYDWHG�IRU�DERXW���\HDUV�FRPSDUHG�WR�WKH�QDWLYH�IRUHVW�VWDWH��DIWHU�ZKLFK�WKH\�PDLQWDLQ�D�OHYHO
DERXW�ZKLFK�WKHUH�LV�VRPH�YDULDELOLW\�IURP�\HDU�WR�\HDU��)LJ���������

)LJ�������7KH�GLIIHUHQFH�EHWZHHQ�PLQLPXP���GD\�ORZ�IORZV�DW�WKH�KDUYHVWHG�FDWFKPHQWV�DQG�'&����9DOXHV
DUH�QRW�DGMXVWHG�IRU�FDWFKPHQW�GLIIHUHQFHV�XQGHU�WKH�QDWLYH�IRUHVW�FRQGLWLRQ�

3HDN�IORZV
$Q�DQQXDO�IORRG�VHULHV�IRU�WKH�'RQDOG�&UHHN�FDWFKPHQWV�VKRZV�LQFUHDVHV�LQ�SHDN�IORZV�DIWHU�KDUYHVWLQJ�DQG
WKHQ� SODQWLQJ� SLQHV� LQ� ����� �)LJ�� �������� �&RPSDUHG� WR�'&��� WKH� FRQWURO� FDWFKPHQW�� WKHVH� SHDNV� KDYH
UHPDLQHG�HOHYDWHG�IRU�PRVW�RI�WKH�VWXG\�EXW�DSSURDFKHG�SUH�KDUYHVW�OHYHOV�DIWHU�DERXW����\HDUV��HVSHFLDOO\�LQ
WKH�VPDOOHU�IORRG�HYHQWV��



�� /DQGFDUH�5HVHDUFK

��

���

���

���

���

���
$Q

QX
DO�

IOR
RG

��O�
V�K

D�

����� ����� ����� ����� �����

'&� '&� '&� '&�

)LJ��������$QQXDO�VHULHV�RI�VWRUP�SHDN�IORZV�DW�'RQDOG�&UHHN���+DUYHVWLQJ�'&���'&��DQG�'&��WRRN�SODFH
LQ������DQG������

$�VHFRQG�GDWD�VHW�FRPSULVHG�DOO�WKRVH�VWRUPV�DW�'&���WKH�FRQWURO�FDWFKPHQW��WKDW�KDG�VWRUP�SHDNV�DERYH��
/�V�KD�DQG�WKH�VWRUP�SHDNV�IURP�WKH�PDQDJHG�FDWFKPHQWV�IRU�WKRVH�VWRUPV���3ULRU�WR�PDQDJHPHQW�RI�WKH�QDWLYH
IRUHVW��DOO�FDWFKPHQWV�KDG�VLPLODU�PHDQ�IORRG�SHDNV�LQ�WKH�IRXU�FODVVHV�RI�VWRUPV�H[WUDFWHG��7DEOH��������

$W�WKH�KDUYHVWHG�FDWFKPHQWV�LQ�WKH�IRXU�\HDUV�DIWHU�KDUYHVWLQJ��VWRUP�SHDNV�DOPRVW�GRXEOHG�LQ�VL]H�LQ�WKH
WUHDWHG�FDWFKPHQWV�IRU�WKH��±��/�V�KD�FODVV��PRUH�WKDQ�GRXEOHG�LQ�WKH��±���/�V�KD�FODVV��DQG�KDG�D�YDULDEOH
UHVSRQVH�LQ�WKH���±���/�V�KD�FODVV��EXW�WKHUH�ZDV�RQO\�RQH�VWRUP�WR�FRQVLGHU�KHUH���$V�UHJURZWK�H[SDQGHG�DQG
WKH�SLQHV�PDWXUHG�WKHUH�ZDV�D�GURS�EDFN�WR�QHDU�SUH�WUHDWPHQW�OHYHOV�E\�DJH���±���\HDUV�IRU�WKH�WZR�FOHDUHG
DQG�SODQWHG�FDWFKPHQWV��'&��GDWD�IRU�WKH�ORZHU�IORZ�FODVVHV�ZHUH�QRW�FRPSDUDEOH��EXW�UHPDLQHG�FRQVLGHUDEO\
HOHYDWHG�LQ�WKH�VHOHFWLRQ�KDUYHVWHG�FDWFKPHQW��'&���VXJJHVWLQJ�WKDW�KHUH�WKH�YHJHWDWLRQ�KDG�QRW�UHFRYHUHG
WR�WKH�VDPH�GHQVLW\�DV�EHIRUH�KDUYHVWLQJ���7KH�WUHQGV�LQ�WKH�WZR�KLJKHU�IORZ�FODVVHV�QHHG�WR�EH�WUHDWHG�ZLWK
VRPH�FDXWLRQ�DV�WKH�UHVXOWV�DUH�IURP�RQO\�RQH�RU�WZR�VWRUPV�

4XLFNIORZ�DQG�EDVHIORZ
$V�D�FRQVHTXHQFH�RI�KDUYHVWLQJ�QDWLYH�IRUHVWV�WKHUH�ZHUH�LQFUHDVHV�LQ�ERWK�TXLFNIORZ�DQG�EDVHIORZ�UHODWLYH
WR�WKH�XQORJJHG�FRQWURO�FDWFKPHQW��'&���7DEOH����������,QFUHDVHV�LQ�TXLFNIORZ�ZHUH�DERXW����±����PP�\HDU
IRU�WKH�IRXU�\HDUV�DIWHU�KDUYHVWLQJ�DW�DOO�FDWFKPHQWV��ZLWK�VWHDG\�GHFUHDVHV�WKHUHDIWHU���6LPLODUO\��LQFUHDVHV�LQ
EDVHIORZ�DIWHU�KDUYHVW�ZHUH�DERXW����±����PP�\HDU�ZLWK�GHFUHDVHV�WKHUHDIWHU�

$�FRPSDULVRQ�RI�HYHQW�VWRUPIORZV�EHWZHHQ�WKH�WZR�FDWFKPHQWV�WKDW�ZHUH�FRQYHUWHG�WR�SLQH�SODQWDWLRQV�DQG
WKH�XQORJJHG�'&��FDWFKPHQW�VKRZHG�LQFUHDVHV�RI�DERXW�����LQ�WKH�ILYH�\HDUV�IROORZLQJ�KDUYHVW�IRU�VWRUPV
LQ�WKH���±���PP�VL]H�FODVV���7KHUH�ZHUH�LQGLFDWLRQV�RI�VPDOOHU�SHUFHQWDJH�LQFUHDVHV�LQ�KLJKHU�IORZ�FODVVHV
EXW�WKH�VDPSOH�VL]HV�ZHUH�YHU\�VPDOO���$IWHU���±���\HDUV�RI�JURZWK�WKH�SDWWHUQV�ZHUH�VLPLODU�WR�WKH�SUH�KDUYHVW
SHULRG��)DKH\�	�-DFNVRQ�������

7DEOH������� 0HDQ�VWRUP�SHDN�IORZV�IRU�YDULRXV�IORZ�FODVVHV�DQG�PDQDJHPHQW�VWDJHV�DW�'RQDOG�&UHHN�



��/DQGFDUH�5HVHDUFK

1HOVRQ�

�±��/�V�KD �±���/�V�KD ��±���/�V�KD !���/�V�KD
1DWLYH�IRUHVW�VDPSOH�VL]H �� � � �
'&� ��������� ��� ����
'&� ��������� � ����
'&� ��������� ��� ����
'&� ��������� ��� ��
�±��\HDUV�VDPSOH�VL]H �� � � �
'&� ��������� ��������� ����
'&� ��������� ���������� ����
'&� ��������� ���������� ����
'&� ��������� ���������� ���
�±���\HDUV�VDPSOH�VL]H �� � � �
'&� ��������� ��������� ����
'&� ��������� ��������� ����
'&� ��������� ���������� ����
'&� ��������� ��������� ����
��±���\HDUV�VDPSOH�VL]H �� � � �
'&� ��������� ��������� ���� ����
'&� ��������� ��������� �� ����
'&� ��������� ��������� ���� ����
'&� 1�$ 1�$ ���� ����

7DEOH������ 0HDQ�DQQXDO�TXLFNIORZ�DQG�EDVHIORZ�IURP�'RQDOG�&UHHN�FDWFKPHQWV�IRU�GLIIHUHQW�VWDJHV�RI
PDQDJHPHQW��LQ�\HDUV�IURP�SODQWLQJ����'&��LV�LQ�QDWLYH�IRUHVW�WKURXJKRXW�WKH�VWXG\��

4XLFNIORZ %DVHIORZ
3HULRG '&� '&� '&� '&� '&� '&� '&� '&�
1DWLYH�IRUHVW ��� ��� ��� ��� ��� ��� ��� ���
����\HDUV ��� ��� ��� ��� ��� ��� ��� ���
�±���\HDUV ��� ��� ��� ��� ��� ��� ��� ���
��±���\HDUV ��� ��� ��� ��� ��� ��� ��� ���



�� /DQGFDUH�5HVHDUFK

��� :HVW�&RDVW�5HJLRQ

���� 0DLPDL�H[SHULPHQWDO�FDWFKPHQWV

7KHVH�VPDOO�H[SHULPHQWDO�FDWFKPHQWV�ZHUH�HVWDEOLVKHG�E\�WKH�1HZ�=HDODQG�)RUHVW�5HVHDUFK�,QVWLWXWH�QRUWK�
ZHVW�RI�5HHIWRQ�LQ�������DQG�DUH�QRZ�RSHUDWHG�E\�/DQGFDUH�5HVHDUFK��7DEOH���������/RFDWHG�LQ�WKH�%XOOHU
K\GURORJLFDO�UHJLRQ��7RHEHV�	�3DOPHU�������WKH�FDWFKPHQWV�ZHUH�HVWDEOLVKHG�WR�LQYHVWLJDWH�WKH�HIIHFWV��RQ
VWUHDP�VHGLPHQWDWLRQ�RI�FRQYHUWLQJ�QDWLYH�IRUHVW�WR�H[RWLF�SODQWDWLRQV��3HDUFH�HW�DO��������5RZH�HW�DO�������
5RZH�	�3HDUFH���������1HDUO\�����UHSRUWV�DQG�SDSHUV�KDYH�EHHQ�SUHVHQWHG�RQ�PDQ\�DVSHFWV�RI�K\GURORJ\
DQG�UHODWHG�DVSHFWV�LQFOXGLQJ�ZDWHU�FKHPLVWU\��IORZ�SDWKZD\V�DQG�VWUHDP�HFRORJ\���$QQXDO�UDLQIDOO�LV�RI�WKH
RUGHU�RI������PP��5RZH�HW�DO����������7KH�PDLQ�H[SHULPHQW�GLG�QRW�LQFOXGH�FDWFKPHQWV�0��DQG�0��EHFDXVH
WKH\�KDG�QR�SUH�KDUYHVW�UHFRUG�

7DEOH������/DQGFDUH�5HVHDUFK�0DLPDL�H[SHULPHQWDO�FDWFKPHQWV�QHDU�5HHIWRQ�

6LWH 0� 0� 0� 0� 0� 0�� 0�� 0��
$UHD��KD� ���� ���� ���� ���� ���� ���� ���� ����
&RPPHQFHG $SU

����
0D\
����

0DU
����

-XO
����

)HE
����

-XO
����

$XJ
����

6HS
����

&ORVHG )HE
����

)HE
����

-DQ
����

0D\
����

-DQ
����

$XJ
����

$SU
����

<HDU�RI�KDUYHVW ���� 1RW ���� ����±� ����±� ���� ����±� 1RW
([WUDFWLRQ�PHWKRG &DEOH &DEOH &DEOH 7UDFWRU &DEOH &DEOH
%XUQLQJ 1RQH ���� ���� ���� 1RQH ����
3ODQWLQJ ���� ���� ���� ���� ���� ����
5LSDULDQ�UHVHUYH���� � � � �� � �

$QQXDO�IORZV�ZKLOH�LQ�WKH�QDWLYH�IRUHVW�VWDWH�ZHUH�TXLWH�YDULDEOH�EHWZHHQ�FDWFKPHQWV�UDQJLQJ�EHWZHHQ�����
PP��0����DQG������PP��0���LQ�������7DEOH�������GHVSLWH�WKH�IDFW�WKDW�WKH\�DUH�VRXWK�IDFLQJ��KDYH�WKH�VDPH
YHJHWDWLRQ��VRLOV�DQG�JHRORJ\��DQG�OLH�LQ�D�SDUDOOHO�VHTXHQFH�DORQJ�LQ�WKH�VDPH�YDOOH\��3RZHUOLQH�*XOO\�
LQIRUPDO�QDPH��LQ�WKH�XSSHU�SDUW�RI�WKH�0DZKHUDLWL�5LYHU���7KH�LPSOLFDWLRQV�DUH�WKDW�WKH�K\GURORJLF�DQG
WRSRJUDSKLF�ERXQGDULHV�PD\�QRW�EH�WKH�VDPH��RU�WKDW�ZH�DUH�VHHLQJ��DW�WKLV�VPDOO�FDWFKPHQW�VFDOH��QDWXUDO
YDULDWLRQ�LQ�DFWLRQ���

7KH����\HDU�DQQXDO�ZDWHU�EDODQFH��LQ�PP��IRU�WKH�QDWLYH�IRUHVW��DQ�DYHUDJH�RI�0��DQG�0����ZDV��5RZH�	
3HDUFH�������

5DLQ � �VWUHDPIORZ���LQWHUFHSWLRQ���WUDQVSLUDWLRQ���VHHSDJH
���� � �����������������������������������������������������������������

7KH�GLIIHUHQFHV�EHWZHHQ�VWUHDPIORZ�IURP�WKH�WUHDWHG�DQG�FRQWURO�FDWFKPHQWV�DIWHU�KDUYHVWLQJ�DUH�VKRZQ�LQ
)LJ���������7KLV�SURYLGHV�IXUWKHU�HYLGHQFH�RI�WKH�YDULDWLRQ�EHWZHHQ�FDWFKPHQWV�DV��WKH�SRVW�KDUYHVW�LQFUHDVHV
LQ�VWUHDPIORZ�ZHUH�YDULDEOH�DQG�QRW�LQ�WKH�SHUFHLYHG�VHYHULW\�RI�WUHDWPHQW���,Q�WKH�\HDU�DIWHU�WUHDWPHQW�WKHUH
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��P
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����� ����� ����� ����� ����� ����� ����� �����

0� 0� 0�� 0�� /0

ZDV�DQ�LQFUHDVH�XVXDOO\�EHWZHHQ�����DQG�����PP��H[FHSW�IRU�RQH�WUHDWPHQW��0���FOHDU�IHOOHG��KHUELFLGH
DSSOLFDWLRQ��QR�ULSDULDQ�UHVHUYH��QR�EXUQLQJ��ZKHUH�WKH�LQFUHDVH�ZDV�����PP���7KH�FDWFKPHQWV�ZHUH�SODQWHG
ZLWK�3��UDGLDWD��EXW� UDSLG�FRORQLVDWLRQ�E\�EUDFNHQ��3WHULGLXP�HVFXOHQWXP��DQG�+LPDOD\DQ�KRQH\VXFNOH
�/H\FHVWHULD�IRUPRVD��OHG�WR�D�UDSLG�GHFOLQH�LQ�VWUHDPIORZ��ZKLFK�UHWXUQHG�WR�SUH�WUHDWPHQW�OHYHOV�DIWHU�DQ
DYHUDJH�RI�DERXW���\HDUV���6WUHDPIORZ�\LHOGV�WKHQ�FRQWLQXHG�WR�GHFOLQH�IRU�DQRWKHU��±��\HDUV�EHIRUH�VWDELOLVLQJ
DW�D�OHYHO�DERXW�����PP�\HDU�ORZHU�WKDQ�SUH�WUHDWPHQW�OHYHOV��DW�ZKLFK�WLPH�WKH�FDWFKPHQWV�KDG�D�GHQVH
EUDFNHQ�KRQH\VXFNOH�XQGHUVWRUH\�EHQHDWK���P�WDOO�3��UDGLDWD���

)LJ�������'LIIHUHQFH�EHWZHHQ�VWUHDPIORZ�PHDVXUHG�DW�0DLPDL�FRQWURO�FDWFKPHQWV��0��IRU�0��DQG�0���0��
IRU�0���DQG�0����DQG�WKH�WUHDWHG�FDWFKPHQWV�DIWHU�KDUYHVW�DQG�UHSODQWLQJ�

/RZ�IORZ
/RZ�IORZV�LQ�WKLV�FDWFKPHQW�VXLWH�KDYH�DOVR�EHHQ�YDULDEOH�ZLWK�WKH�DQQXDO�DYHUDJHV�IRU�WKH�WZR�FRQWURO
FDWFKPHQWV��0��DQG�0����EHLQJ������PP�GD\��UDQJH��±�����PP�GD\��DQG������PP�GD\��UDQJH��±����
PP�GD\���UHVSHFWLYHO\���,W�LV�QRWHZRUWK\�WKDW�DOO�FDWFKPHQWV�WHQGHG�WR�GU\�XS�RU�KDYH�H[WUHPHO\�ORZ�IORZV
GXULQJ�H[WHQGHG�GU\�SHULRGV�HYHQ�LQ�WKLV�KLJK�UDLQIDOO�UHJLRQ��DERXW������PP�\HDU��ZKHUH�GUDLQDJH�LV�UDSLG�
5HODWLYH�WR�FRQWURO�FDWFKPHQW�0����0$/)��YDOXHV�LQFUHDVHG�LQ�WKH�RUGHU�RI�����PP�GD\�DIWHU�KDUYHVWLQJ�WKH
QDWLYH�IRUHVW�EXW�EHJDQ�WR�GLPLQLVK�VRRQ�WKHUHDIWHU�DV�UHYHJHWDWLRQ�WRRN�SODFH��)LJ����������:KLOH�LW�DSSHDUV
WKDW�WKH�ORZ�IORZV�GURSSHG�EHORZ�SUH�WUHDWPHQW�OHYHOV�LQ������DQG�������WKLV�PD\�EH�PLVOHDGLQJ�DV�WKH�JUDSK
OLQH�IRU�0��DOVR�GURSSHG�VXJJHVWLQJ�WKDW�0����WKH�UHIHUHQFH�YDOXH��ZDV�DEQRUPDOO\�KLJK�DW�WKDW�WLPH�
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0� 0� 0�� 0�� 0�

)LJ��������'LIIHUHQFH�LQ�DQQXDO���GD\�PLQLPXP�ORZ�IORZ�EHWZHHQ�WKH�0���FRQWURO�FDWFKPHQW�DQG�WKH�WUHDWHG
FDWFKPHQWV�DQG�FDWFKPHQW�0��

6WRUP�SHDNV
7KH�DQQXDO�VHULHV�RI�SHDN�IORZV�ZDV�GHWHUPLQHG�IRU�HDFK�RI�WKH�FDWFKPHQWV�EXW�RIWHQ�WKHUH�ZHUH�GLIIHUHQW
VWRUPV�SURGXFLQJ�WKH�SHDN�IORZ�DW�GLIIHUHQW�FDWFKPHQWV�±�DQRWKHU�LQVWDQFH�RI�WKH�YDU\LQJ�FDWFKPHQW�UHVSRQVHV
WR�VWRUP�UDLQIDOOV���%HFDXVH�RI�WKLV��QR�DQDO\VLV�RI�WKH�DQQXDO�SHDN�IORZV�LV�SUHVHQWHG�KHUH�

$�VHULHV�ZDV�JHQHUDWHG�IRU�DOO�VWRUPV�DW�0��JUHDWHU�WKDQ���/�V�KD�DQG�WKH�FRUUHVSRQGLQJ�VWRUPV�DW�0��DQG
0���GHWHUPLQHG���0��ZDV�QRW�FRQVLGHUHG�EHFDXVH�UHFRUGV�FHDVHG�HDUO\�ZKHQ�WKH�ZHLU�ZDV�GHPROLVKHG�E\
D�GHEULV�DYDODQFKH�DQG�0���DOVR�KDG�D�PLVVLQJ�SHULRG�GXULQJ�KDUYHVWLQJ�DQG�DJDLQ�ZKLOH� WKH�ZHLU�ZDV
UHSODFHG�DIWHU�LW��WRR��ZDV�GHPROLVKHG�E\�D�GHEULV�DYDODQFKH���7KH�\HDU������ZDV�LJQRUHG�DV�ZHOO�EHFDXVH�QR
UHFRUGV�ZHUH�FROOHFWHG�ZKHQ�FDWFKPHQWV�0��DQG�0���ZHUH�KDUYHVWHG�LQ�WKDW�\HDU���5HVXOWV�DUH�SUHVHQWHG�IRU
YDULRXV�PDQDJHPHQW�SHULRGV�LQ�7DEOH�������

7KH�PHDQV� IRU� WKH�YDULRXV� IORZ�FODVVHV�ZKLOH� WKH�FDWFKPHQWV�ZHUH�XQGHU�QDWLYH� IRUHVW�ZHUH� UHDVRQDEO\
FRQVLVWHQW�ZLWK�0��!�0��!�0���!�0����ZKLFK�LV�DOVR�WKH�WUHQG�RI�DQQXDO�UDLQIDOO�DORQJ�3RZHUOLQH�*XOO\�
$IWHU�KDUYHVW�WKHUH�ZDV�WKH�H[SHFWHG�LQFUHDVH�LQ�SHDNV�IORZV�ZLWK�WKH�LQFUHDVHV�UHODWLYH�WR�0��EHLQJ�JUHDWHU
DW�0���ZKLFK�ZDV�EXUQHG�EHIRUH�SODQWLQJ��WKDQ�DW�0���ZKHUH�WKH�ORJJLQJ�VODVK�ZDV�OHIW�RQ�VLWH���0HDQ�SHDN
IORZV�WHQGHG�EDFN�WR�SUH�KDUYHVW�OHYHOV�LQ�WKH��±��\HDU�SHULRG�DQG�ZHUH�LQGLVWLQJXLVKDEOH�IURP�WKH�0��FRQWURO
FDWFKPHQW�YDOXHV�LQ�\HDUV��±���

7DEOH������ 0HDQ�VWRUP�SHDN�IORZV��/�V�KD��IRU�YDULRXV�IORZ�FODVVHV�DQG�PDQDJHPHQW�VWDJHV�DW�0DLPDL�



���/DQGFDUH�5HVHDUFK

:HVW�&RDVW���7KH�QXPEHU�RI�VWRUPV�LQ�HDFK�VHW�DUH�JLYHQ�LQ�SDUHQWKHVHV�

�±��/�V�KD �±���/�V�KD ��±���/�V�KD !���/�V�KD
1DWLYH�IRUHVW
0�� �������������� �������������� ��������������� ��������������
0� �������������� �������������� ��������������� ��������������
0�� �������������� �������������� ��������������� ��������������
0�� �������������� �������������� ��������������� ���������������
0� �������������� �������������� ��������������� ��������������
0�� �������������� �������������� �������������� ��������������
�±��\HDUV
0�� �������������� �������������� ��������������� ���������������
0� �������������� �������������� ��������������� ���������������
0�� �������������� �������������� ��������������� ���������������
0�� �������������� �������������� ��������������� ���������������
�±��\HDUV
0�� �������������� �������������� ��������������� ��������������
0� �������������� �������������� ��������������� ��������������
0�� �������������� �������������� ��������������� ��������������
0�� �������������� �������������� ��������������� ��������������
�±���\HDUV
0�� �������������� �������������� ��������������� ���������������
0� �������������� �������������� ��������������� ���������������
0�� �������������� �������������� ��������������� ���������������
0�� �������������� �������������� ��������������� ���������������

4XLFNIORZ�DQG�EDVHIORZ
$V�QRWHG�HDUOLHU��DQQXDO�IORZV�ZHUH�YDULDEOH�EHWZHHQ�FDWFKPHQWV�XQGHU�QDWLYH�IRUHVW�DQG�WKLV�YDULDELOLW\
WUDQVODWHV�WKURXJK�WR�TXLFNIORZ�DQG�EDVHIORZ�FRPSRQHQWV�DV�ZHOO��7DEOH���������

5HODWLYH�WR�0���EDVHIORZ�LQFUHDVHG�LQ�WKH���\HDUV�DIWHU�KDUYHVWLQJ�E\�DERXW�����PP�DW�0��DQG�����PP�DW
0���EHIRUH�IDOOLQJ�EDFN�WR�WKH�SUH�WUHDWPHQW�DYHUDJHV�RYHU�WKH�QH[W���\HDUV���6LPLODUO\��TXLFNIORZ�LQFUHDVHG
����PP�DW�0��DQG�����PP�DW�0���ZLWK�DYHUDJH�YDOXHV�ORZHU�LQ�WKH�QH[W���\HDUV�EXW�VWLOO�DERYH�SUH�KDUYHVW
YDOXHV���

7DEOH������ 0HDQ�DQQXDO�TXLFNIORZ�DQG�EDVHIORZ��PP��IRU�YDULRXV�PDQDJHPHQW�VWDJHV�DW�0DLPDL��:HVW



��� /DQGFDUH�5HVHDUFK

&RDVW��

4XLFNIORZ %DVHIORZ
3HULRG 0� 0� 0�� 0�� 0� 0� 0�� 0��
1DWLYH�IRUHVW ��� ��� ��� ��� ��� ��� ��� ���
����\HDUV ��� ���� ���� ��� ��� ���� ��� ���
�±��\HDUV ��� ���� ��� ��� ��� ��� ��� ���

���� /DUU\�5LYHU�H[SHULPHQWDO�FDWFKPHQWV

7KUHH�VPDOO�FDWFKPHQWV��7DEOH�������LQVWUXPHQWHG�QRUWK�RI�5HHIWRQ�ZHUH�HVWDEOLVKHG�RQ�SDNLKL�VFUXEODQGV
LQ�WKH�:HVW�&RDVW�ORZODQGV�K\GURORJLFDO�UHJLRQ��7RHEHV�	�3DOPHU���������7KH�SXUSRVH�ZDV�WR�DVVHVV�WKH
HIIHFWV�RI�FOHDUDQFH�RI����\HDU�ROG�PaQXND�VFUXE�E\�FUXVKLQJ�DQG�EXUQLQJ��IROORZHG�E\�GUDLQDJH�RI�WKH�SDNLKL
DQG� WKH� IRUPDWLRQ� RI�PRXQGV� EHWZHHQ� WKH� GUDLQV�� WKH�PRXQGV� EHLQJ� SODQWLQJ�ZLWK� UDGLDWD� SLQH�� �$IWHU
WUHDWPHQW�WKHUH�ZDV�UHJURZWK�RI�VFUXE�DQG�IHUQ�EHWZHHQ�WKH�GUDLQV�ZLWK�UXVKHV�DQG�VSKDJQXP�EHFRPLQJ
HVWDEOLVKHG�LQ�WKH�GUDLQV��-DFNVRQ���������%HFDXVH�WKH�DUHD�LV�DOPRVW�IODW��GUDLQDJH�RI�/DUU\�/$��DQG�WKH
VXUURXQGLQJ�DUHD�OHG�WR�DQ�LQFUHDVH�LQ�FDWFKPHQW�DUHD�DV�IHHGHU�GUDLQV�QRZ�FDUULHG�IORZ�IURP�RXWVLGH�WKH
LQLWLDO�DUHD��

7DEOH������� /DUU\�5LYHU�FDWFKPHQWV�DQG�WUHDWPHQWV�

/DUU\�/$� /DUU\�/$� /DUU\�/$�
$UHD��KD� ���� ���� ���������DIWHU�GUDLQDJH�
&RPPHQFHG $SULO����� $SULO����� $SULO�����
(QGHG 2FWREHU����� 0DUFK����� 0DUFK�����
7UHDWPHQW 'UDLQHG�DQG�SODQWHG�LQ

�����EHIRUH�ZHLU
LQVWDOODWLRQ

&RQWURO�FDWFKPHQW�
QR�WUHDWPHQW

���PRQWK�FDOLEUDWLRQ��VFUXE�FUXVKHG
2FW��������EXUQHG�)HE��������GUDLQHG
$SULO�������SODQWHG�ZLQWHU�����

$QQXDO�SUHFLSLWDWLRQ�DQG�VWUHDPIORZ�IURP�WZR�FDWFKPHQWV�VKRZ�D�FOHDU�WUHQG�ZLWK�UDLQIDOO��7DEOH�������EXW
WKHUH�LV�QR�FOHDU�LQGLFDWLRQ�RI�D�FKDQJH�DW�/$��DV�LW�ZDV�FOHDUHG�DQG�EXUQHG�LQ�����±���QRU�DIWHU�GUDLQDJH��LQ
$SULO��������-DFNVRQ��������QRWHG�WKDW��EHFDXVH�RI�WKH�SRRU�GUDLQDJH�DQG�VKDOORZ��DOPRVW�LPSHUYLRXV�JOH\
SRG]RO�VRLOV�ZKLFK�UHPDLQ�FORVH�WR�VDWXUDWLRQ��WKH�FDWFKPHQW�K\GURORJ\�LV�GRPLQDWHG�E\�TXLFNIORZ��DERXW
����RI�VWUHDPIORZ��

7DEOH����� $QQXDO�SUHFLSLWDWLRQ�IURP�5��LQ�/DUU\�5LYHU�/$���DQG�VWUHDPIORZ�IRU�FRQWURO�FDWFKPHQW�/$�



���/DQGFDUH�5HVHDUFK

DQG�/$���ZKLFK�ZDV�FOHDUHG�DQG�GUDLQHG���7KH�\HDU�UXQV�IURP���0D\�WR����$SULO�

����±���� ����±���� ����±����
5��SUHFLSLWDWLRQ��PP� ���� ���� ����
/$��UXQRII��PP����RI�UDLQ� ���������� ���������� ����������
/$��UXQRII��PP����RI�UDLQ� ���������� ���������� ����������

$IWHU�GUDLQDJH�RI�/$��LW�DSSHDUHG�WKDW�TXLFNIORZ�WRWDOV�UHPDLQHG�DERXW�WKH�VDPH�EXW�SHDN�VSHFLILF�GLVFKDUJHV
LQFUHDVHG��±��WLPHV��7DEOH�������DQG�WKH�K\GURJUDSK�KDG�HDUOLHU�ULVHV�DQG�IDVWHU�IDOOV��-DFNVRQ���������1RWH
WKDW�/��KDG�DOUHDG\�EHHQ�WUHDWHG�LQ�WKH�SUH�WUHDWPHQW�FROXPQ�LQ�7DEOH������DQG�WKH�DYHUDJH�SHDN�IORZV��ZKLFK
DUH�KLJKHU�WKDQ�/$��DQG�/$���UHIOHFW�WKLV���7KHUH�DUH�REYLRXV�LQFUHDVHV�LQ�DYHUDJH�SHDN�IORZ�DIWHU�WUHDWPHQW
DW�/��FRPSDUHG�WR�/���L�H���WKHUH�DUH�PRUH�ODUJH�IORZV�DIWHU�WUHDWPHQW���7KHUH�ZHUH�PRUH�WKDQ�WKUHH�WLPHV�DV
PDQ\�SHDN�IORZV�!���/�V�KD�DW�/��WKDQ�DW�WKH�FRQWURO�/���-DFNVRQ��������

7DEOH����� $YHUDJH�SHDN�IORZ��/�V�KD��EHIRUH�DQG�DIWHU�WUHDWPHQW�RI�FDWFKPHQW�/���IURP�-DFNVRQ�������

/��VWRUP�VL]H
FODVV

1XPEHU�RI
VWRUPV

/� /� /�

3UH�WUHDWPHQW�RI
/$�

�±���� �� ���� ��� ���
��±����� � ���� ���� ��

��� � ���� ���� ����
3RVW�WUHDWPHQW �±���� �� ���� ��� ����

��±����� � ���� ���� ����
��� � ���� ���� ����
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��� &DQWHUEXU\�5HJLRQ

����� $VKOH\�6XLWH�

1,:$� DQG� /DQGFDUH� 5HVHDUFK� �DV� WKH� 1HZ� =HDODQG� )RUHVW� 5HVHDUFK� ,QVWLWXWH�� KDYH� ERWK� PRQLWRUHG
FDWFKPHQWV�DW�$VKOH\�)RUHVW�LQ�1RUWK�&DQWHUEXU\��7DEOH���������7KHVH�FDWFKPHQWV�ORFDWHG�LQ�WKH�&DQWHUEXU\
3ODLQV� K\GURORJLFDO� UHJLRQ� �7RHEHV� 	� 3DOPHU� ������ SURYLGH� D� VQDSVKRW� RI� ZDWHU� \LHOGV� IURP� D� GULHU
HQYLURQPHQW�ZLWK�PDWXUH�SLQH�WUHHV�DQG�IURP�D�VPDOO�SDVWXUH�FDWFKPHQW�IRU�FRPSDULVRQ���+DUYHVWLQJ�WKH
/DQGFDUH�5HVHDUFK�SLQH�FDWFKPHQW�WRRN�SODFH�IURP�2FWREHU�������ZKLFK�SURYLGHV�DQRWKHU�GLPHQVLRQ�WR�WKH
GDWD�IURP�KHUH�±�WKH�HIIHFWV�RI�KDUYHVWLQJ�RQ�ZDWHU�\LHOG��

7KH�/DQGFDUH�5HVHDUFK�$VKOH\�3LQHV�FDWFKPHQW��$3,��LV�ORFDWHG�ZLWKLQ�WKH�1,:$�6WRQ\�&UHHN�FDWFKPHQW�
,Q� ������ DOO� WKH� 6WRQ\� &UHHN� FDWFKPHQW� ZDV� LQ� SODQWDWLRQ� IRUHVW� �1=06�����0��� �VW� (GQ� ������ EXW
SUHYLRXVO\�LW�ZDV�SUHGRPLQDQWO\�QDWLYH�IRUHVW�ZLWK�VPDOO�DPRXQWV�RI�SODQWDWLRQ��1=06���6�����WK�(GQ�������
$ERXW�WZR�WKLUGV�RI�$VKOH\�3LQHV�ZHUH�SODQWHG�DERXW�������DQG�WKH�UHVW�LQ������DQG�������-DFNVRQ�������
,W�LV�DVVXPHG�WKDW�WKH�UHVW�RI�6WRQ\�&UHHN�ZDV�SODQWHG�DERXW������DV�WKH�WKUHH�6WRQ\�&UHHN�JDXJLQJ�VWDWLRQV
ZHUH� HVWDEOLVKHG� WKHQ� WR� µVWXG\� WKH� HIIHFWV� RI� IRUHVW� JURZWK� RQ� VWUHDPIORZ¶� �1,:$� FRPPHQW� ILOHV
DFFRPSDQ\LQJ� GDWD� IRU� 6WRQ\�&UHHN� VLWH� �������� � 6WRQ\�&UHHN�1RUWK� DQG�6WRQ\�&UHHN�6RXWK� DUH� VXE�
FDWFKPHQWV�RI�6WRQ\�&UHHN�

3UHFLSLWDWLRQ�LV�DERXW�����PP�\HDU�IRU�WKH�/DQGFDUH�5HVHDUFK�FDWFKPHQWV��-DFNVRQ�	�5RZH��������ZKLFK
LV�KLJKHU�WKDQ�DW�D�ORQJ�WHUP�VLWH��$VKOH\�)RUHVW��ZKHUH�WKH�����±�����QRUPDO�ZDV�����PP��1,:$�VLWH
+�������7RPOLQVRQ�	�6DQVRP���������$�FRPSDULVRQ�RI���\HDUV�RI�GDWD�KDV�UDLQIDOO�DW�WKH�3DVWXUH�FDWFKPHQW
UDLQJDXJH�EHLQJ������RI�$VKOH\�)RUHVW�DQG�WKLV�UHODWLRQVKLS�ZDV�XVHG�WR�JHQHUDWH�D�SUHFLSLWDWLRQ�LQGH[�IRU
WKH�FDWFKPHQWV�DQG�WR�H[WHQG�WKH�SHULRG�RI�UDLQIDOO�UHFRUG�RXWVLGH�WKDW�PHDVXUHG��

7DEOH����� &DQWHUEXU\�5HJLRQ��$VKOH\�FDWFKPHQWV�ZLWK�ODQG�FRYHU�LQ������

6LWH 6WDUW�RI
JDXJLQJ

(QG�RI
JDXJLQJ

$UHD
�NP��

/DQG�FRYHU

6WRQ\�&UHHN�#�)RUEHV�5RDG 'HF����� $XJ����� ���� ([RWLF
6WRQ\�&UHHN�6RXWK�#�6DZEHQFK�5RDG -XQ����� )HE����� ��� ([RWLF
6WRQ\�&UHHN�1RUWK�#�6WRQ\�&UHHN�5RDG -XQ����� $XJ����� ���� ([RWLF
$VKOH\�3LQHV 2FW����� $XJ����� ����� ([RWLF
$VKOH\�3DVWXUH -DQ����� $SU����� ����� 3DVWXUH

$QQXDO�6WUHDPIORZ
6WUHDPIORZ�IURP�WKH�WZR�6WRQ\�&UHHN�VXE�FDWFKPHQWV������±������DYHUDJHG�DERXW�����PP�\HDU��ZKLFK�LV
PRUH� WKDQ� IURP� WKH� 3DVWXUH� DQG� 3LQHV� FDWFKPHQWV�� � 7KLV� HLWKHU� UHIOHFWV� WKH� GLIIHUHQFH� LQ� VFDOH� RI� WKH
FDWFKPHQWV�RU��ZKHQ�FRPSDUHG�WR�WKH�3LQHV�IORZ��D�\RXQJHU�DJH�VWUXFWXUH�IRU�1RUWK�DQG�6RXWK�EHFDXVH�IORZV
DUH�KLJKHU���7KHUH�PD\�DOVR�EH�D�UDLQIDOO�JUDGLHQW�IDFWRU�VXSHULPSRVHG�RQ�WKH�YHJHWDWLRQ�FRYHU�IDFWRU�DV�1RUWK
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3UHFLSLWDWLRQ�LQGH[��PP�

$VKOH\�3DVWXUH 3LQHV�SUH 3LQHV�SRVW

KDV�D�KLJKHU�\LHOG�WKDQ�6RXWK��ZKLFK�LV�KLJKHU�DJDLQ�WKDQ�IURP�3DVWXUH���5DLQIDOO�GRHV�LQFUHDVH�IURP�HDVW�WR
ZHVW��DQG�SUREDEO\�VRXWK�WR�QRUWK�DV�ZHOO��ZKLFK�LV�DOVR�WKH�VSDWLDO�WUHQG�RI�WKRVH�WKUHH�FDWFKPHQWV��

7DEOH������ 0HDQ�DQQXDO�VWUHDPIORZ��PP��DQG�WKH�SUHFLSLWDWLRQ�LQGH[��PP��

3UHFLSLWDWLRQ 6WRQ\�&UHHN 6RXWK 1RUWK 3LQHV 3DVWXUH
����±���� ��� ��� ��� ��� �� ���

&RPSDULVRQV�RI�VWUHDPIORZ�IURP�WKH�3DVWXUH�DQG�3LQHV�FDWFKPHQWV�DV�D�IXQFWLRQ�RI�WKH�SUHFLSLWDWLRQ�LQGH[
DUH�VKRZQ�LQ�)LJ���������:KLOH�WKH�WKUHH�GDWD�JURXSV��3DVWXUH��3LQHV�SUH�KDUYHVW��DQG�3LQHV�SRVW�KDUYHVW��VKRZ
JRRG�UHODWLRQVKLSV�ZLWK�WKH�SUHFLSLWDWLRQ�LQGH[��WKH�VPDOO�VDPSOH�VL]HV�OHDG�WR�ZLGH�FRQILGHQFH�OLPLWV�RQ�WKH
UHJUHVVLRQ�IDFWRUV�DQG�QRQVHQVLFDO�UHODWLRQVKLSV��VXFK�DV�VWUHDPIORZ�LQFUHDVLQJ�IDVWHU�WKDQ�SUHFLSLWDWLRQ���,W
LV�DSSDUHQW��KRZHYHU��WKDW�EHIRUH�KDUYHVWLQJ�WKH�ZDWHU�\LHOG�IURP�WKH�3LQHV�FDWFKPHQW�DYHUDJHG�DERXW����PP
OHVV�WKDQ�WKDW�IURP�WKH�3DVWXUH�FDWFKPHQW��DQG�WKDW�LQ�WKH�YHU\�GU\�\HDU��������ZLWK�SUHFLSLWDWLRQ�DERXW����
PP��WKHUH�ZDV�HVVHQWLDOO\�QR�IORZ�IURP�HLWKHU�FDWFKPHQW���$IWHU�KDUYHVWLQJ�DW�3LQHV��WKHUH�ZDV�DQ�LQFUHDVH
LQ�VWUHDPIORZ��WRZDUGV�WKH�SDVWXUH�GDWD�WUHQG���7KHUH�ZDV�RQO\�RQH�SRVW�WUHDWPHQW�FRPSDUDWLYH�SRLQW�IRU�ERWK
3DVWXUH�DQG�3LQHV��WKH�ZHWWHVW�\HDU�RI�WKH�VKRUW�UHFRUG�ZKHQ�3LQHV�VWUHDPIORZ�ZDV�RQO\�KDOI������PP��RI�WKDW
IURP�WKH�3DVWXUH������PP���

)LJ��������$QQXDO�VWUHDPIORZ�IRU�WKH�$VKOH\�3DVWXUH�FDWFKPHQW�DQG�IRU�WKH�3LQHV�FDWFKPHQW�EHIRUH�DQG�DIWHU
KDUYHVW�DV�D�IXQFWLRQ�RI�DQQXDO�SUHFLSLWDWLRQ�

/RZ�IORZV
$OO�FDWFKPHQWV�LQ�WKLV�VXLWH�UXQ�GU\�LQ�WKH�VXPPHU��WKH�ORQJHVW�VSHOO�LQ�����±�����DW�$VKOH\�3DVWXUH�EHLQJ
���PRQWKV���7KHUH�ZDV�QR�FRQVLVWHQF\�LQ�WKH�SDWWHUQV�EHWZHHQ�WKH�3LQHV�DQG�3DVWXUHV�VLWHV�ZLWK�WKH�3LQHV�VLWH�
FRQWUDU\�WR�WKH�XVXDO�VLWXDWLRQ��RIWHQ�EHJLQQLQJ�WR�IORZ�DJDLQ�HDUOLHU�WKDQ�WKH�3DVWXUH�FDWFKPHQW���

4XLFNIORZ�DQG�EDVHIORZ
%HFDXVH�WKH�UHFRUG�IURP�3DVWXUH�VWRSSHG�VKRUWO\�DIWHU�3LQHV�ZDV�KDUYHVWHG��WKHUH�LV�OLWWOH�LQIRUPDWLRQ�WR�EH
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DEOH�WR�VD\�ZLWK�VXUHW\�ZKDW�WKH�HIIHFWV�RI�KDUYHVWLQJ�KDYH�EHHQ�RQ�WKH�FKDQJH�LQ�SURSRUWLRQ�RI�TXLFNIORZ�DQG
EDVHIORZ�LQ�WKH�IORZ�UHJLPH�DW�3LQHV���7KH���\HDUV�RI�GDWD�LQFOXGLQJ�WKH�\HDU�RI�KDUYHVW�LQGLFDWH�WKDW�ERWK��WKH
3DVWXUH�DQG�3LQHV�FDWFKPHQWV�KDYH�TXLFNIORZ�DQG�EDVHIORZ�LQ�HTXDO�SURSRUWLRQV��RQ�DYHUDJH��

���� .DNDKX�6XLWH�

)RXU�FDWFKPHQWV�KDYH�EHHQ�PRQLWRUHG�DERXW����NP�ZHVW�RI�*HUDOGLQH�IRU�YDULRXV�SHULRGV�VLQFH�������7DEOH
��������7KHVH�FDWFKPHQWV�DUH�ORFDWHG�HLWKHU�LQ�WKH�7LPDUX�'RZQODQGV�RU�WKH�&DQWHUEXU\�)RRWKLOOV�K\GURORJLFDO
UHJLRQV��7RHEHV�	�3DOPHU���������6RPH�SODQWDWLRQV��DERXW�����NP���KDG�EHHQ�HVWDEOLVKHG�LQ�.DNDKX�)RUHVW
DERYH�WKH�.DNDKX�5LYHU�JDXJLQJ�VWDWLRQ�DW�0XOYLKLOOV�E\�������1=06���6�����UG�(GQ���������7KH�ODWH�����V
VDZ�WKH�DUHD�RI�SODQWDWLRQV�KHUH�H[SDQG�VR�WKDW�E\�WKH�HDUO\�����V�WKHUH�ZDV�RYHU����NP��������LQFOXGLQJ�DOO
RI�WKH�VXE�FDWFKPHQW�DERYH�0LWFKHOO¶V�ZHLU����1=06�����-����VW�(GQ��������$W�0LWFKHOO¶V��WKH�RULJLQDO�FRYHU
ZDV� SDVWXUH� DQG� WKH� WUHHV�ZHUH� SODQWHG� DERXW� WKH� WLPH� WKH�ZHLU�ZDV� HVWDEOLVKHG� �(&$1� FRPPHQW� ILOH
DFFRPSDQ\LQJ�GDWD� IRU�.DNDKX�#�0LWFKHOO¶V�ZHLU���� VLWH��������� �$ERXW�����RI� WKH�7H�0RDQD�5LYHU
FDWFKPHQW�ZDV�DOVR�LQ�SODQWDWLRQV�SUREDEO\�HVWDEOLVKHG�DERXW�WKH�VDPH�WLPH���5DLQIDOO�LV�DSSUR[LPDWHO\����
PP�\HDU�DV�LQWHUSRODWHG�EHWZHHQ�*HUDOGLQH�)RUHVW��(&$1�VLWH��������GDWD�DQG�WKH�����±�����QRUPDOV�RI
3XVVH\��1=0HW6�VLWH�+��������%HDXWLIXO�9DOOH\��1=0HW6�VLWH�+��������:RRGEXU\��1=0HW6�VLWH�+�������
:\QZDUG��1=0HW6�VLWH�+��������DQG�.DNDKX�%XVK��1=0HW6�VLWH�+��������1=0HW6��������

7DEOH����� &DQWHUEXU\�5HJLRQ��.DNDKX�6XLWH�FDWFKPHQWV�ZLWK�ODQG�FRYHU�LQ������

6LWH 6WDUW�RI
JDXJLQJ

$UHD
�NP��

/DQG�FRYHU

.DNDKX�#�0LWFKHOO¶V�ZHLU�� 1RY����� ���� ([RWLF

.DNDKX�#�7XUQEXOO¶V�ZHLU��� 1RY����� ���� 3DVWXUH

.DNDKX�#�0XOYLKLOOV 'HF����� ���� 3DVWXUH���H[RWLFV
7H�0RDQD�#�*OHQWRKL 'HF����� ���� 3DVWXUH���H[RWLFV

0LWFKHOO¶V�	�7XUQEXOO¶V�ZHLUV
7KH�UHFRUGV�IURP�0LWFKHOO¶V�ZHLU���DQG�7XUQEXOO¶V�ZHLU����FDQ�EH�FRQVLGHUHG�D�SDLUHG�VWXG\���)URP�PLG�����
WKHUH� LV� D�JDS�RI����\HDUV� LQ� WKH� UHFRUGV� IRU�ERWK� VLWHV�� �7KXV�� WKHUH�DUH�DERXW��ò�\HDUV�RI�GDWD� DV� WKH
SODQWDWLRQV�ZHUH�HVWDEOLVKLQJ�DQG�DERXW�DQRWKHU���\HDUV�ZKHQ�WKH�WUHHV�FRXOG�EH�FRQVLGHUHG�PDWXUH��DOWKRXJK
PDQ\�SHULRGV�RI�PLVVLQJ�GDWD�PDNH�FRPSDULVRQV�DW�WKH�DQQXDO�VFDOH�GLIILFXOW��

&RPSDUDEOH�DQQXDO�VWUHDPIORZ�GDWD�LQGLFDWH�WKDW�WKH�HVWDEOLVKHG�SODQWDWLRQ�UHGXFHG�VWUHDPIORZ�E\�DERXW����
PP�\HDU� FRPSDUHG� WR� WKH� FDOLEUDWLRQ� VWDWH� �ZKHQ� WKH� WUHHV� DUH� �±�� \HDUV�ROG�� �7DEOH� ������ )LJ� ������
$OWKRXJK�WKHUH�DUH�YHU\�OLPLWHG�GDWD��LW�DSSHDUV�WKDW�WKH�UHGXFWLRQ�ZLOO�EH�VPDOOHU�LQ�YHU\�GU\�\HDUV��DERXW����
PP�DV�IRU�������WKDQ�LQ�D�\HDU�RI�QHDU�DYHUDJH�UDLQIDOO��DERXW�����PP�DV�IRU������

7DEOH����� 0HDVXUHG�DQQXDO�VWUHDPIORZ��PP��DW�D�SODQWDWLRQ�IRUHVW�FDWFKPHQW��0LWFKHOO¶V��DQG�SDVWXUH
FDWFKPHQW��7XUQEXOO¶V��DQG�UDLQIDOO��PP��IRU�*HUDOGLQH�)RUHVW�DQG�.DNDKX�%XVK��0LG�&DQWHUEXU\�
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3DVWXUH�FDWFKPHQW�VWUHDPIORZ��PP�

3ODQWDWLRQ &DOLEUDWLRQ

3HULRG 0LWFKHOO¶V
ZHLU��

7XUQEXOO¶V
ZHLU���

.DNDKX
%XVK�UDLQIDOO

*HUDOGLQH
)RUHVW�UDLQIDOO�

����±���� ��� ��� ��� 1�$
���� ��� ��� ��� ���
���� ��� ��� ��� ���

)LJ������� �5HODWLRQVKLS�EHWZHHQ� VWUHDPIORZ�DW� WKH�SODQWDWLRQ�FDWFKPHQW� �0LWFKHOO¶V�� DQG�DW� WKH�SDVWXUH
FDWFKPHQW� �7XUQEXOO¶V��� 7KH� FDOLEUDWLRQ� VWDWH� OLQH� LV� D� FDOFXODWHG� UHJUHVVLRQ� OLQH� �0LWFKHOOV�  � ��� �
���î7XUQEXOOV���WKH�OLQH�IRU�WKH�SODQWDWLRQ�VWDWH�LV�ILWWHG�E\�H\H�WKURXJK�WKH�WZR�DYDLODEOH�GDWD�SRLQWV�

7KHUH�DUH�D�IHZ�PRUH�GDWD�SRLQWV�DYDLODEOH�WR�PDNH�FRPSDULVRQV�RI�DQQXDO�PLQLPXP���GD\�ORZ�IORZV��)LJ�
��������7KHUH�LV�D�GLIIHUHQFH�EHWZHHQ�WKH�YDOXHV�IRU�HDFK�WLPH�SHULRG��7DEOH���������:KLOH�LW�LV�WHPSWLQJ�WR
DWWULEXWH�WKH�VPDOOHU�LQFUHDVH�DW�0LWFKHOO¶V�WR�JUHDWHU�ZDWHU�XVH�E\�WKH�WUHHV�WKDW�KDYH�PDWXUHG��WKH�GLIIHUHQFH
PD\�EH�GXH�WR�VRPH�IDFWRU�VXFK�DV�FKDQJHG�FKDUDFWHULVWLFV�DW�WKH�ORZ�IORZ�VWDJH�RI�WKH�&UXPS�ZHLUV��WKHUH
ZDV�QR�PDLQWHQDQFH�RYHU�D����\HDU�SHULRG�ZKHQ�UHFRUGLQJV�ZHUH�QRW�WDNHQ�DQG�7XUQEXOO¶V�ZDV�QRWHG�DV�EHLQJ
GDPDJHG�ZLWK�ZDWHU�IORZLQJ�XQGHU�LW�SULRU�WR�WKH������FORVXUH��(&$1�FRPPHQW�ILOH�DFFRPSDQ\LQJ�GDWD�IRU
.DNDKX�#�7XUQEXOO¶V�ZHLU����� VLWH��������� �:LWKRXW� WKH�EHQHILW�RI�FRQWLQXRXV�IORZ�UHFRUGV�ZH�FDQQRW
DWWULEXWH�WKH�FKDQJH�LQ�ORZ�IORZV�WR�DIIRUHVWDWLRQ�
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0LWFKHOO 7XUQEXOO

)LJ��������0HDVXUHG�DQQXDO�PLQLPXP���GD\�ORZ�IORZ��PP�GD\��DW�D�SODQWDWLRQ�IRUHVW�FDWFKPHQW��0LWFKHOO¶V�
DQG�DQ�DGMDFHQW�SDVWXUH�FDWFKPHQW��7XUQEXOO¶V��

7DEOH����� 0HDVXUHG� DQQXDO�PLQLPXP� ��GD\� ORZ� IORZ� �PP�GD\�� DW� D� SODQWDWLRQ� IRUHVW�FDWFKPHQW
�0LWFKHOO¶V��DQG�DQ�DGMDFHQW�SDVWXUH�FDWFKPHQW��7XUQEXOO¶V��

3HULRG 0LWFKHOO¶V�ZHLU�� 7XUQEXOO¶V�ZHLU���
����±���� ���� ����
����±���� ��� ����

7H�0RDQD�5LYHU�DQG�.DNDKX�5LYHU�#�0XOYLKLOOV�
7KHVH�JDXJLQJ�VWDWLRQV�ZHUH�LQVWDOOHG�DIWHU�VRPH�SODQWDWLRQV�KDG�DOUHDG\�EHHQ�HVWDEOLVKHG�E\�������DERXW����
RI�7H�0RDQD�5LYHU�DQG�����RI�.DNDKX�5LYHU�DERYH�WKHLU�JDXJLQJ�VWDWLRQV���$Q\�WUHQG�LV�OLNHO\��WKHUHIRUH�
WR�UHIOHFW�WKH�JURZWK�RI�PRUH�WUHHV�LQ�WKH�.DNDKX�5LYHU�FDWFKPHQW��DERXW�����RI�WKH�FDWFKPHQW��EH\RQG������
7KHUH�DUH�GLIIHUHQFHV�LQ�\LHOGV�IURP�WKH�WZR�FDWFKPHQWV�DV�VKRZQ�IRU�WKH�����±�����SHULRG��7DEOH�������
7KHVH�DUH�OLNHO\�WR�UHIOHFW�UDLQIDOO�GLIIHUHQFHV�DV�WKHUH�LV�DQ�LQFUHDVLQJ�JUDGLHQW�IURP�DERXW�����PP�QHDU�WKH
0XOYLKLOOV�JDXJLQJ�VWDWLRQ�WKURXJK�.DNDKX�5LYHU�ZKHUH�WKHUH�LV�DERXW�����PP�DW�0LWFKHOO¶V�DQG�XS�WR�����
PP�RU�PRUH�DW�WKH�QRUWKHUQ�H[WUHPH�RI�WKH�7H�0RDQD�5LYHU�FDWFKPHQW���

7DEOH�������0HDVXUHG�DQQXDO�VWUHDPIORZ��PP��IURP�7H�0RDQD�DQG�.DNDKX�ULYHUV�DQG�PHDQ�DQQXDO�UDLQIDOO
�PP��DW�.DNDKX�%XVK�

3HULRG 7H�0RDQD .DNDKX .DNDKX�%XVK�UDLQIDOO
����±���� ��� ��� ���
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����±���� ��� ��� ���

'LIIHUHQFHV�EHWZHHQ�WKH�WZR�WLPH�SHULRGV������±�����DQG�����±������VHHP�WR�LQGLFDWH�LQFUHDVHG�\LHOGV�DW
.DNDKX�5LYHU�UHODWLYH�WR�7H�0RDQD�5LYHU��RU�GHFUHDVHG�\LHOGV�DW�7H�0RDQD�5LYHU�UHODWLYH�WR�.DNDKX�5LYHU
�7DEOH���������3ORWWLQJ�GDWD�IRU�WKH�WZR�SHULRGV�DJDLQVW�.DNDKX�%XVK�DV�D�UDLQIDOO�LQGH[�VKRZHG�WKDW�WKHUH�ZDV
QR�GLVWLQFWLRQ�EHWZHHQ�SORWV�IRU�WKH�WZR�SHULRGV�RI�.DNDKX�5LYHU�GDWD��EXW�WKHUH�ZDV�D�VHSDUDWLRQ�IRU�7H
0RDQD�ZLWK�RQO\�RQH�SRLQW�IURP�WKH�����±�����GDWD�VHW�RYHUODSSLQJ�ZLWK�WKH�ODWHU�SHULRG��ZKLFK�KDG�ORZHU
VWUHDPIORZ�\LHOGV�IRU�VRPH�XQFOHDU�UHDVRQ���1RW�PXFK�GLIIHUHQFH�ZDV�H[SHFWHG�IRU�.DNDKX�5LYHU�DV�WKH�WUHHV
ZRXOG�KDYH�EHHQ�DSSURDFKLQJ�FDQRS\�FORVXUH�WRZDUGV�WKH�HQG�RI�WKH�SHULRG�ZKHQ�ZDWHU�XVH�ZRXOG�EH�VLPLODU
WR�WKH�ROGHU�WUHHV�LQ�WKH�ODWHU�SHULRG���

$QQXDO�PLQLPXP���GD\�ORZ�IORZ�YDOXHV�DUH�ORZHU�IRU�.DNDKX�5LYHU�WKDQ�IRU�7H�0RDQD�5LYHU���0HDQV�IRU
����±�����DQG�����±�����VKRZHG�LQFUHDVHG�IORZV�DW�ERWK�VLWHV�LQ�WKH�ODWHU�SHULRG�EXW�UDWLRV�EHWZHHQ�WKH�WZR
VLWHV�ZHUH�VLPLODU�IRU�HDFK�SHULRG�LQGLFDWLQJ�QR�UHODWLYH�FKDQJH��.DNDKX������PP�GD\�DQG������PP�GD\��7H
0RDQD������PP�GD\�DQG������PP�GD\��UDWLRV�7H�0RDQD�.DNDKX������DQG��������$JDLQ��WKLV�LV�QRW�XQH[SHFWHG
EHFDXVH�WKHUH�ZRXOG�EH�YHU\�OLWWOH�GLIIHUHQFH�RI�D�K\GURORJLFDO�QDWXUH�EHWZHHQ�WKH�WZR�SHULRGV��
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��� 2WDJR�5HJLRQ

����� %HUZLFN�6XLWH

)RXU�FDWFKPHQWV�LQ�HDVW�2WDJR��WZR�LQ�SODQWDWLRQV�LQ�%HUZLFN�)RUHVW�DQG�WZR�LQ�SDVWXUH�VRXWK�RI�%HUZLFN
)RUHVW�DQG�WR�WKH�ZHVW�RI�/DNH�:DLKROD��ZHUH�PRQLWRUHG�IRU�QLQH�\HDUV��7DEOH���������7KH�SODQWDWLRQ�IRUHVWV
ZHUH�HVWDEOLVKHG�LQ�������DQG�OLPLWHG�PDQDJHPHQW�WRRN�SODFH�LQ�6WRUP�&UHHN�LQ������DQG�������6PLWK�������
(IIHFWLYHO\��WKLV�VWXG\�LV�D�FRPSDULVRQ�RI�WZR�ODQG�XVHV���7KHUH�DUH��KRZHYHU��QR�GDWD�WR�LQGLFDWH�ZKHWKHU�WKH
K\GURORJ\�RI�WKH�IRXU�FDWFKPHQWV�ZDV�VLPLODU�LQ�WKH�SDVWXUH�VWDWH�DQG��WKHUHIRUH��D�PRUH�GHILQLWLYH�GLVFXVVLRQ
RQ�DIIRUHVWDWLRQ�HIIHFWV�RQ�ZDWHU�\LHOGV�RI�WKH�WZR�YHJHWDWLRQ�W\SHV�LV�QRW�SRVVLEOH���1HYHUWKHOHVV��IRU�WKH
SXUSRVHV�RI�WKLV�VWXG\�ZH�KDYH�WR�DVVXPH�WKH\�DUH�WKH�VDPH��DV�WKH�JHRORJ\�LV�VLPLODU�DQG�WKHUH�DUH�RQO\�VPDOO
UDLQIDOO�GLIIHUHQFHV�EHWZHHQ�FDWFKPHQWV����

7DEOH����� 2WDJR�5HJLRQ��%HUZLFN�6XLWH�FDWFKPHQWV�ZLWK�ODQG�FRYHU�LQ������

6LWH 6WDUW�RI
JDXJLQJ

(QG�RI
JDXJLQJ

$UHD��NP�� /DQG�FRYHU

6WRUP�&UHHN�#�6WRUP�5RDG -XO����� -XO����� ���� ([RWLF
-XUD�&UHHN�#�-XUD�5RDG -XQ����� 0D\����� ���� ([RWLF
9ROOZHLOOHUEXUQ�#�%HUULGDOH 0D\����� 0D\����� ���� 3DVWXUH
.LQWRUH�&UHHN�#�%HUULGDOH 6HS����� -DQ����� ���� 3DVWXUH

7KH� UDLQJDXJH� VLWHG� DW� WKH�.LQWRUH�&UHHN� VWUHDPJDXJLQJ� VWDWLRQ�KDG� DQ� DYHUDJH� IRU� ����±�����RI� ���
PP�\HDU���7KLV�SHULRG�ZDV�ZHWWHU�WKDQ�XVXDO�ZLWK�WKH�QH[W���\HDUV������±������DYHUDJLQJ�����PP�\HDU
OHDGLQJ�WR�D�����±�����DYHUDJH�RI�����PP�\HDU���

3UHFLSLWDWLRQ�DYHUDJHG�IRU�WKH�WZR�IRUHVWHG�FDWFKPHQW�LV�DERXW����PP�\HDU�PRUH�WKDQ�WKDW�DYHUDJHG�IRU�WKH
WZR� SDVWXUH� FDWFKPHQWV�� EXW� VWUHDPIORZ� LV� FRQVLGHUDEO\� OHVV� �)LJ�� ������ 7DEOH� ������� � 7KH� UHJUHVVLRQ
UHODWLRQVKLSV�EHWZHHQ�DQQXDO�VWUHDPIORZ��6I��\LHOG�DQG�SUHFLSLWDWLRQ�IRU�WKH�WZR�FRYHU�W\SHV��(TQV������DQG
������)LJ��������KDG�VLPLODU�VORSHV��FRPSDULVRQ�RI�UHJUHVVLRQ�WHVW��)UHHVH��������WHVW�IRU�FRPPRQ�VORSHV�)WHVW
 �����FI��)WDE� ������EXW�OHYHOV�ZHUH�GLIIHUHQW��WHVW�IRU�VLQJOH�UHJUHVVLRQ�)WHVW� �����FI��)WDE� ������

3DVWXUH � 6I� ������������������������î�3771 U�� �������6(� �����Q� �� ������
3ODQWDWLRQ 6I� �������������������������î�3771 U�� �������6(� �����Q� �� ������

$OVR�VKRZQ�DUH�WKH�UHODWLRQVKLSV�EHWZHHQ�HYDSRUDWLRQ�� �SUHFLSLWDWLRQ�OHVV�VWUHDPIORZ��
�
3DVWXUH � (YS� �������������������������î�3771 U�� �������6(� �����Q� �� ������
3ODQWDWLRQ (YS� ������������������������î�3771 U�� �������6(� �����Q� �� ������

ZKLFK�KDYH�VLJQLILFDQWO\�GLIIHUHQW�VORSHV��WHVW�IRU�FRPPRQ�VORSHV�)WHVW� ����FI��)WDE�� �������
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$QQXDO�SUHFLSLWDWLRQ��PP�

)RUHVW�VI 3DVWXUH�VI )RUHVW�HYS 3DVWXUH�HYS

)LJ��������$QQXDO�VWUHDPIORZ�DQG�HYDSRUDWLRQ��UDLQIDOO�OHVV�VWUHDPIORZ��IRU�PHDQV�RI�WZR�SDVWXUH�DQG�WZR
SODQWDWLRQ�IRUHVW�FDWFKPHQWV�LQ�HDVW�2WDJR���7KH�OLQHV�DUH�EDVHG�RQ�(TXDWLRQV������WR������

'DWD�IRU� WKH� WZR�VHWV�RI�FDWFKPHQWV�KDYH�EHHQ�UHVFDOHG�KHUH� WR�D�FRPPRQ�DQQXDO�SUHFLSLWDWLRQ�RI�����
PP�\HDU�E\�UHWDLQLQJ�WKH�VDPH�SHUFHQWDJHV�IRU�VWUHDPIORZ�DQG�HYDSRUDWLRQ�DV�D�IXQFWLRQ�RI�SUHFLSLWDWLRQ�IRU
WKH�PHDVXUHG�GDWD��7DEOH���������7KLV�LQGLFDWHV�WKDW�IRU�WKH�IRUHVWHG�FDWFKPHQWV�WKHUH�LV�DERXW�����PP�\HDU
OHVV�VWUHDPIORZ�WKDQ�IRU�WKH�IRUHVWHG�FDWFKPHQWV���7KLV�LV�DOVR�VKRZQ�DV�KLJKHU�HYDSRUDWLRQ��SUHFLSLWDWLRQ�OHVV
VWUHDPIORZ���)LJV������DQG�������7DEOH���������:KLOH�HYDSRUDWLRQ�IURP�WKH�SDVWXUH�FDWFKPHQWV�LV�VLPLODU�LQ
DOO�\HDUV��WKDW�IURP�WKH�IRUHVWHG�FDWFKPHQWV�LV�LQIOXHQFHG�E\�UDLQIDOO��EHLQJ�VLPLODU�WR�WKH�SDVWXUH�FDWFKPHQWV
LQ�GU\�\HDUV�EXW�KLJKHU�LQ�ZHWWHU�\HDUV��)LJ���������

7DEOH����� $YHUDJH�ZDWHU�EDODQFHV�IRU�HDVW�2WDJR�SDVWXUH�DQG�SODQWDWLRQ�IRUHVWHG�FDWFKPHQWV�FDOFXODWHG
IURP�GDWD�LQ�6PLWK���������DQG�UHVFDOHG�IRU�D�FRPPRQ�DQQXDO�SUHFLSLWDWLRQ�UHJLPH�RI������PP�

3DVWXUH )RUHVW 3DVWXUH�OHVV�IRUHVW 3DVWXUH )RUHVW 3DVWXUH�OHVV�IRUHVW
3UHFLSLWDWLRQ ��� ���� ���� ����
(YDSRUDWLRQ ��� ��� ���� ��� ��� ����
6WUHDPIORZ ��� ��� ��� ��� ��� ���
4XLFNIORZ ��� �� �� ��� �� ��
��TI�3771 �� ��� �� ���
'HOD\HG�IORZ ��� ��� �� ��� ��� ��
��GI�3771 �� �� �� ��
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.LQWRUH 9ROOZHLOOHUEXUQ

-XUD 6WRUP

)LJ��������(YDSRUDWLRQ��DV�SUHFLSLWDWLRQ�OHVV�VWUHDPIORZ��IRU�JUDVVODQG�DQG�SODQWDWLRQ�IRUHVWHG�FDWFKPHQWV�LQ
(DVW�2WDJR��GDWD�IRU�\HDU�HQGLQJ����$XJXVW�H[WUDFWHG�IURP�7DEOH���LQ�6PLWK���������

/RZ�IORZV
$QQXDO�PLQLPXP���GD\�ORZ�IORZV�IRU�WKH�%HUZLFN�6XLWH�FDWFKPHQWV�DUH�JLYHQ�LQ�7DEOH��������1R�GLIIHUHQFHV
FRXOG�EH�DWWULEXWHG�WR�ODQG�XVH�GLIIHUHQFHV�

7DEOH����� $QQXDO�PLQLPXP���GD\�ORZ�IORZV��PP�GD\��IRU�FDWFKPHQWV�LQ�(DVW�2WDJR�

3ODQWDWLRQ 3DVWXUH
-XUD�&UHHN 6WRUP�&UHHN 9ROOZHLOOHUEXUQ .LQWRUH�&UHHN

���� ���� ���
���� ���� ���� ����
���� ��� ���� ���� ����
���� ���� ���� ���� ����
���� ���� ���� ���� ����
���� ���� ���� ���� ����
���� ���� ���� ���� ����
���� ���� ���� ���� ����
���� ���� ���� ���� ����
0HDQ�����±���� ���� ���� ���� ����
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6WRUP�SHDNV
$�VLPSOH�DQDO\VLV�RI�DQQXDO�VWRUP�SHDNV�IURP�WKH�FDWFKPHQWV�VKRZV�YDULDWLRQ�EHWZHHQ�YHJHWDWLRQ�W\SHV�EXW
WKH�WZR�SDVWXUH�FDWFKPHQWV�KDG�SHDNV�WKUHH�WLPHV�KLJKHU�WKDQ�XQGHU�SODQWDWLRQ���7KXV��WKH�HIIHFW�RI�LQFUHDVHG
ZDWHU�XVH�E\�WKH�SODQWDWLRQV�OHDGLQJ�WR�LQFUHDVHG�LQWHUFHSWLRQ�DQG�ORZHU�VRLOV�PRLVWXUH�VWRUDJH�FRPSDUHG�WR
SDVWXUH�FDWFKPHQWV�KDV�D�FRQVLGHUDEOH�HIIHFW�RQ�VWRUP�IORZV���$OWKRXJK�WKHUH�DUH�RQO\���\HDUV�RI�GDWD�XVHG
LQ�7DEOH�������DQ�H[WHQGHG�VHW�IRU�.LQWRUH�&UHHN�WR����\HDUV�KDV�WKH�VDPH�UDQJH�RI�YDOXHV�EXW�D�ORZHU�PHDQ�
����������/�V�KD��DQG�VKRZHG�WKDW�WKH�����±�����GDWD�KDG�ILYH�RI�WKH����KLJKHVW�DQQXDO�HYHQWV�

7DEOH����� 0HDQ�DQQXDO�VWRUP�SHDNV��/�V�KD��IRU�FDWFKPHQWV�LQ�(DVW�2WDJR�

3ODQWDWLRQ 3DVWXUH
-XUD�&UHHN 6WRUP�&UHHN 9ROOZHLOOHUEXUQ .LQWRUH�&UHHN

6WRUP�SHDNV ��������� ��������� ��������� ���������
5DQJH ����±���� ����±���� ����±����� ����±�����

4XLFNIORZ�DQG�EDVHIORZ
6WUHDPIORZ�KDV�EHHQ�VHSDUDWHG�LQWR�EDVHIORZ�DQG�TXLFNIORZ�E\�6PLWK��������XVLQJ�WKH�+HZOHWW�	�+LEEHUW
�������PHWKRG�DQG�DGMXVWHG� WR� D� FRPPRQ� UDLQIDOO� UHJLPH�E\� WKH� DXWKRU� �7DEOH�������� �7KH� VWUHDPIORZ
GLIIHUHQFH�EHWZHHQ�WKH�WZR�ODQG�XVH�FODVVHV�LV�DERXW�����PP�\HDU��WKH�SODQWDWLRQV�KDYLQJ�WKH�ORZHU�\LHOG�
$ERXW�KDOI�RI�WKH�GLIIHUHQFH�RFFXUV�DV�GLPLQLVKHG�TXLFNIORZ�DQG�KDOI�DV�GLPLQLVKHG�GHOD\HG�IORZ���7KH
UHGXFWLRQ�LQ�TXLFNIORZ�PD\�QRW�EH�WKDW�LPSRUWDQW�DV�WKLV�JHQHUDOO\�RFFXUV�LQ�VWRUPV��DQG��XQOHVV�WKHUH�LV
FRQVWUXFWHG�VWRUDJH��LV�ZDWHU�QRW�DEOH�WR�EH�XVHG�E\�GRZQVWUHDP�XVHUV���7KXV��WKH�FRPSDULVRQ�RI�WKH�WZR�ODQG
XVHV�LQGLFDWHV�WKHUH�LV��RQ�DYHUDJH�HDFK�\HDU��D�ORVV�RI�DERXW����PP�RI�SRWHQWLDOO\�XVHDEOH�ZDWHU��ZKLFK�LV�WKH
UHGXFWLRQ�LQ�EDVHIORZ���+RZHYHU��WKHUH�LV�QR�SUH�DIIRUHVWDWLRQ�VWUHDPIORZ�LQIRUPDWLRQ�WR�YHULI\�WKLV��OHYHO�RI
UHGXFWLRQ��ZKLFK�ZH�DUH�EDVLQJ�RQ�WKH�VXSSRVLWLRQ�WKDW�WKH�FDWFKPHQWV�ZHUH�K\GURORJLFDOO\�VLPLODU�EHIRUH
SODQWLQJ�

����� *OHQGKX�H[SHULPHQWDO�FDWFKPHQWV

7ZR�FDWFKPHQWV��7DEOH�������DW�*OHQGKX�)RUHVW�QHDU�/DZUHQFH�KDYH�EHHQ�PRQLWRUHG�VLQFH�������LQLWLDOO\�E\
WKH� 1HZ� =HDODQG� )RUHVW� 5HVHDUFK� ,QVWLWXWH� DQG� ODWWHUO\� E\� /DQGFDUH� 5HVHDUFK�� � 2ULJLQDOO\� LQ� WXVVRFN
JUDVVODQG������RI�*+��ZDV�ULSSHG�LQ�ZLQWHU������DQG�SODQWHG�ZLWK�3��UDGLDWD�LQ�ZLQWHU�������)DKH\�	
:DWVRQ���������$ERXW����SDSHUV�DQG�UHSRUWV�KDYH�SUHVHQWHG�LQIRUPDWLRQ�RQ�WKH�K\GURORJ\�DQG�UHODWHG�DVSHFWV
RI�WKHVH�FDWFKPHQWV�

7DEOH����� *OHQGKX�H[SHULPHQWDO�FDWFKPHQWV�ZLWK�ODQG�FRYHU�LQ������

6WDUW�\HDU $UHD���NP�� /DQG�FRYHU
*OHQGKX�� ���� ���� 7XVVRFN
*OHQGKX�� ���� ���� ([RWLFV

$�VHULHV�RI�SDSHUV�RXWOLQH�SURJUHVVLYH�FKDQJHV�DW�*OHQGKX�DV�D�FRQVHTXHQFH�RI�WKH�DIIRUHVWDWLRQ�RI�WKH�WXVVRFN
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<HDU

3UHFLSLWDWLRQ 7XVVRFN�VWUHDPIORZ

3LQH�VWUHDPIORZ 7XVVRFN�SLQH�VWUHDPIORZ

JUDVVODQG��H�J���3HDUFH�HW�DO����������)DKH\�	�:DWVRQ���������)DKH\�	�-DFNVRQ���������)DKH\�HW�DO���������
$ERXW���\HDUV�DIWHU�SODQWLQJ�����RI�FDWFKPHQW�*+���������DQQXDO�VWUHDPIORZ�\LHOGV�EHJDQ� WR�VKRZ�D
GHILQLWH�GHFOLQH�FRPSDUHG�ZLWK�*+��VWLOO�LQ�WXVVRFN�JUDVVODQG��)LJ��������

)LJ�������6WUHDPIORZ�DW�*OHQGKX�FDWFKPHQWV�*+���WXVVRFN��DQG�*+�������UDGLDWD�SLQH��DQG�WKH�GLIIHUHQFH
LQ�IORZ�ZLWK�WLPH���3ODQWLQJ�ZDV�FDUULHG�RXW�LQ������

7KHVH�GLIIHUHQFHV�DUH�IXUWKHU�KLJKOLJKWHG�LQ�)LJ�������ZKHUH�\LHOGV�IURP�*+��DUH�SORWWHG�DJDLQVW�*+��IRU�IRXU
GLIIHUHQW�SHULRGV�WKURXJKRXW�WKH�VWXG\�WR�GDWH���<LHOGV�IURP�WKH�WZR�HDUOLHU�SHULRGV��XS�WR���\HDUV�DIWHU�SODQWLQJ
DQG�IURP���WR���\HDUV�DIWHU��ZHUH�VLPLODU�DV�ZHUH�\LHOGV�LQ�WKH�SHULRGV�IURP���WR����\HDUV�DQG����WR����\HDUV
DIWHU�SODQWLQJ��DOWKRXJK�WKHUH�ZDV�D�WHQGHQF\�IRU�\LHOGV�IURP�WKH�ROGHVW�JURXS�WR�EH�VOLJKWO\�ORZHU�WKDQ�WKH
PLGGOH�JURXS��ZKLFK�ZDV�VWLOO�XQGHUJRLQJ�FDQRS\�H[SDQVLRQ���%HFDXVH�RI�WKH�VLPLODU�UHODWLRQVKLSV��UHJUHVVLRQ
HTXDWLRQV�ZHUH�FDOFXODWHG�IRU�FRPELQHG�JURXSV�ZLWK�WKH�UHVXOWV�VKRZQ�DV�(TQV������DQG������DQG�LQ�)LJ�������
7KHVH�UHODWLRQVKLSV�ZHUH�VWDWLVWLFDOO\�GLIIHUHQW��WHVW�IRU�FRPPRQ�VORSHV�)WHVW������FI��)WDE� �������

8S�WR���\HDUV *+�� �������������������������î�*+� U�� �������6(� �����Q� �� ������
�±���\HDUV *+�� ������������������������î�*+� U�� �������6(� �����Q� ��� ������

)RU�D�\HDU�RI�DYHUDJH�VWUHDPIORZ�IURP�*+���DERXW�����PP�\HDU��WKH�GLIIHUHQFH�LQ�\LHOGV�DW�*+��IRU�WKH�WZR
SHULRGV�UHSUHVHQWV�D�UHGXFWLRQ�RI�����PP�\HDU���0HDVXUHG�VWUHDPIORZ�\LHOGV�IRU�WKH�WZR�SHULRGV�DUH�JLYHQ
LQ�7DEOH������DQG��DJDLQ��VKRZ�WKDW�WKH�UHGXFWLRQ�LQ�VWUHDPIORZ�DV�D�FRQVHTXHQFH�RI�����DIIRUHVWDWLRQ�RI
*+��DYHUDJHV�RI�WKH�RUGHU�RI�����PP�\HDU�PDNLQJ�DQ�DOORZDQFH�IRU�WKH�GLIIHUHQFH�LQ�\LHOGV�LQ�WKH�HDUO\
SHULRG���7KH�FKDQJH�LV�HTXLYDOHQW�WR�D�UHGXFWLRQ�RI�����PP�\HDU�IRU�DIIRUHVWDWLRQ�RI�WKH�IXOO�FDWFKPHQW��
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*+��VWUHDPIORZ��PP�
&DOLE ��� ���� �����

)LJ��������5UHODWLRQVKLS�EHWZHHQ�DQQXDO�VWUHDPIORZ�DW�*OHQGKX�FDWFKPHQWV�*+��DQG�*+��IRU�GLIIHULQJ�WLPH
SHULRGV�

7DEOH������ 6WUHDPIORZ�\LHOGV�DW�*OHQGKX�WXVVRFN�FDWFKPHQW�*+��DQG�IRU�*+��EHIRUH�DQG�IRU���\HDUV
DIWHU�SODQWLQJ�����RI�WKH�FDWFKPHQW�DQG�IRU�WKH�SHULRG�ZKHQ�WKH�WUHHV�ZHUH�DJHG��±���\HDUV�

$JH�FODVV
�\HDUV�

3UHFLSLWDWLRQ
�PP�

*+��VWUHDPIORZ
�PP�

*+��VWUHDPIORZ
�PP�

���WR��� ���� ��� ���
�±�� ���� ��� ���

)RU�D�\HDU�RI�DYHUDJH�VWUHDPIORZ�IURP�*+���DERXW�����PP�\HDU��WKH�GLIIHUHQFH�LQ�\LHOGV�DW�*+��IRU�WKH�WZR
SHULRGV�UHSUHVHQWV�D�UHGXFWLRQ�RI�����PP�\HDU���0HDVXUHG�VWUHDPIORZ�\LHOGV�IRU�WKH�WZR�SHULRGV�DUH�JLYHQ
LQ�7DEOH������DQG��DJDLQ��VKRZ�WKDW�WKH�UHGXFWLRQ�LQ�VWUHDPIORZ�DV�D�FRQVHTXHQFH�RI�����DIIRUHVWDWLRQ�RI
*+��DYHUDJHV�RI�WKH�RUGHU�RI�����PP�\HDU�PDNLQJ�DQ�DOORZDQFH�IRU�WKH�GLIIHUHQFH�LQ�\LHOGV�LQ�WKH�HDUO\
SHULRG���7KH�FKDQJH�LV�HTXLYDOHQW�WR�D�UHGXFWLRQ�RI�����PP�\HDU�IRU�DIIRUHVWDWLRQ�RI�WKH�IXOO�FDWFKPHQW��

/RZ�IORZ
$W�WKH�*OHQGKX�WXVVRFN�FDWFKPHQW��*+���WKH�PLQLPXP���GD\�ORZ�IORZV�DUH�RI�WKH�RUGHU�RI����±����PP�GD\
LQ�PRVW�\HDUV���3ULRU�WR�SODQWLQJ�DQG�LQ�WKH���\HDUV�DIWHU�SODQWLQJ�DW�*+���0$/)��YDOXHV�DYHUDJHG�����
PP�GD\�KLJKHU�WKDQ�*+��������PP�GD\�FI�������PP�GD\����$IIRUHVWDWLRQ�RI�����RI�*+��DSSHDUV�WR�KDYH
WDNHQ�HIIHFW�DERXW���\HDUV�DIWHU�SODQWLQJ��)LJ���������DQG�DW�DJHV��±���\HDUV�WKH�DYHUDJH�/)��ZDV������PP�GD\
ORZHU�WKDQ�SUHGLFWHG�IURP�*+����$VVXPLQJ�D�SURSRUWLRQDWH�FKDQJH�IRU�DUHD�FRQYHUWHG��WKLV�IORZ�GHFUHDVH�LV
HTXLYDOHQW�WR�DERXW�����PP�GD\�IRU�SODQWLQJ�WKH�ZKROH�FDWFKPHQW�
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$FFXPXODWHG�VWRUP�SHDNV��O�V�KD�

)LJ��������/RZ�IORZ�FKDQJHV�DW�*OHQGKX�DV�D�UHVXOW�RI�����DIIRUHVWDWLRQ�RI�FDWFKPHQW�*+��LQ��������7KH
VROLG�OLQH�ZLWKRXW�PDUNHUV�LV�WKH�GLIIHUHQFH��*+��OHVV�*+���

6WRUP�SHDNV
$IIRUHVWDWLRQ�RI�����RI�WKH�WXVVRFN�FRYHUHG�*+��FDWFKPHQW�DW�*OHQGKX�KDV�UHVXOWHG�LQ�GHFUHDVHG�DQQXDO
IORRG�SHDNV�ZKHQ�FRPSDUHG�WR�WKH�*+��FRQWURO�FDWFKPHQW�DV�VKRZQ�E\�D�PDVV�FXUYH�SORW�RI�DFFXPXODWHG
DQQXDO�PD[LPXP�SHDNV��)LJ����������)RU�WKH�SHULRG�XS�XQWLO���������\HDUV�DIWHU�SODQWLQJ��*+��DQQXDO�IORRGV
DYHUDJHG�����RI�WKRVH�DW�*+����7KLV�DYHUDJH�PRUH�WKDQ�KDOYHG�WR�����RI�*+��IURP�DJH���WR����\HDUV�
)DKH\�	�:DWVRQ��������DQG�)DKH\�	�-DFNVRQ��������VKRZHG�WKDW�IRU�VWRUPV�GLYLGHG�LQWR�D�QXPEHU�RI�IORZ
FODVVHV�WKHUH�ZHUH�UHGXFWLRQV�RYHU�����LQ�DOO�FODVVHV�DERYH���/�V�KD�ZLWK�RYHU�����UHGXFWLRQV�LQ�WKH��±�
/�V�KD�FODVV�

)LJ��������$�PDVV�FXUYH�RI�DQQXDO�IORRG�SHDNV�VKRZLQJ�VRPH�YDULDELOLW\�EHWZHHQ�VLWHV�LQ�WKH�HDUO\�\HDUV�DIWHU
SODQWLQJ�DQG�D�GHILQLWH�UHGXFWLRQ�DW�*+��DIWHU�������WKH�SRLQW���������
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*+��TI *+��TI *+��GI *+��GI

4XLFNIORZ�DQG�EDVHIORZ
)ORZ�VHSDUDWLRQ�XVLQJ� WKH�+HZOHWW�	�+LEEHUW� �������PHWKRG�SDUWLWLRQHG� VWUHDPIORZ� IURP� WKH�*OHQGKX
FDWFKPHQWV�LQWR�TXLFNIORZ�DQG�EDVHIORZ���$W�*+���WKH�FRQWURO�FDWFKPHQW��WKH�SURSRUWLRQ�RI�TXLFNIORZ�WR
GHOD\HG�IORZ�UHPDLQHG�FRQVLVWHQW�IRU�WKH�WZR�VDPSOH�SKDVHV��)LJ�������DOWKRXJK�WKHUH�ZDV�D�VOLJKW�UHGXFWLRQ
DV�D�UHVXOW�RI�D�VOLJKWO\�GULHU�VHFRQG�SKDVH��7DEOH���������+RZHYHU��DW�*+��WKHUH�ZDV�D�FRQVLGHUDEOH�UHGXFWLRQ
DV�D�UHVXOW�RI�����DIIRUHVWDWLRQ��)LJ��������ZLWK�WKH�UHGXFWLRQ�PRUH�RU�OHVV�HYHQO\�GLYLGHG�EHWZHHQ�WKH�WZR
IORZ�FRPSRQHQWV������PP�IRU�TXLFNIORZ�DQG�����PP�IRU�EDVHIORZ��IRU������DIIRUHVWDWLRQ�WKHVH�WUDQVODWH
WR�����DQG�����PP��UHVSHFWLYHO\��7DEOH���������,I�WKH�UHGXFWLRQ�LQ�TXLFNIORZ�LV�QRW�FRQVLGHUHG�D�ORVV�RI
XVHDEOH�ZDWHU�WR�WKH�VWUHDP�EHFDXVH�LW�ZRXOG�SDVV�TXLFNO\�WKURXJK�WKH�V\VWHP�RXW�WR�VHD�XQOHVV�FDSWXUHG�E\
VWRUDJH��WKH�ORVV�RI�XVHDEOH�ZDWHU�E\�SODQWLQJ�WUHHV�DW�*+��ZRXOG�EH�DERXW�����PP�\HDU�

7DEOH������ $YHUDJH�DQQXDO�TXLFNIORZ�DQG�GHOD\HG�IORZ�\LHOGV��LQ�PP��DW�WKH�*OHQGKX�WXVVRFN�FDWFKPHQW
�*+���DQG�IRU�*+��EHIRUH�DQG�IRU���\HDUV�DIWHU�SODQWLQJ�����RI�WKH�FDWFKPHQW��DQG�IRU�WKH�SHULRG�ZKHQ�WKH
WUHHV�ZHUH�DJHG��±���\HDUV�

$JH�FODVV
�\HDUV�

3UHFLSLWDWLRQ
�PP�

*+��WXVVRFN *+��SODQWDWLRQ
4XLFNIORZ 'HOD\HG�IORZ 4XLFNIORZ 'HOD\HG�IORZ

���WR��� ���� ��� ��� ��� ���
�±�� ���� ��� ��� ��� ���

)LJ�������0DVV�FXUYHV�RI�VWUHDPIORZ�FRPSRQHQWV��TXLFNIORZ�DQG�EDVHIORZ��IRU�*OHQGKX�FDWFKPHQWV�*+��DQG
*+��SORWWHG�DJDLQVW�DFFXPXODWHG�*+��VWUHDPIORZ�
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��� 6XPPDU\

���� 3HUVSHFWLYHV�RQ�WKH�SURMHFW�

,Q�WKH�SUHYLRXV�VHFWLRQV��,�KDYH�UHSRUWHG�VLPSOH�DQDO\VHV�FDUULHG�RXW�RQ�VWUHDPIORZ�GDWD�IURP�FDWFKPHQWV
ZKHUH�WKHUH�KDYH�EHHQ�FKDQJHV�LQ�ODQG�XVH��PDLQO\�DIIRUHVWDWLRQ�RI�SDVWXUH�RU�VFUXE��WKH�IHOOLQJ�RI�QDWLYH
IRUHVW�DQG�LWV�UHSODFHPHQW�E\�SODQWDWLRQ�IRUHVWV��DQG�WKH�KDUYHVWLQJ�DQG�UHSODQWLQJ�RI�SODQWDWLRQV���,QIRUPDWLRQ
IURP�D�QXPEHU�RI�RWKHU�ODQG�XVH�FKDQJH�VWXGLHV�KDYH�EHHQ�UHSRUWHG�IURP�WKH�K\GURORJLFDO�OLWHUDWXUH��IRU
H[DPSOH��VFUXE�WR�FURSV��VFUXE�WR�SDVWXUH��GUDLQDJH�RI�SDNLKL�

:H�NQRZ�WKDW�FKDQJH�LQ�VWUHDPIORZ�KDSSHQV�DV�D�FRQVHTXHQFH�RI�ODQG�XVH�FKDQJH�DQG�LV�HDVLO\�VHHQ�LQ�PDQ\
SXEOLVKHG�VWXGLHV��EXW�XVXDOO\�DW�D�FDWFKPHQW�VFDOH�RI�OHVV�WKDQ������KD��VHH�IRU�H[DPSOH��+LEEHUW�������%RVFK
	�+HZOHWW�������5HSRUWV���������	���LQ�WKLV�VHULHV��5RZH�HW�DO������D������E������F����������,Q�WKHLU�VXPPDU\
RI�ZRUOGZLGH�H[SHULPHQWDO�FDWFKPHQW�OLWHUDWXUH�SHUWDLQLQJ�WR�DIIRUHVWDWLRQ�DQG�KDUYHVWLQJ�RQ�ZDWHU�\LHOGV�
RQH�RI�WKH�FRQFOXVLRQV�UHDFKHG�E\�%RVFK�	�+HZOHWW��������ZDV�WKDW�IRU�D�����FKDQJH�LQ�IRUHVW�FRYHU�WKH
FKDQJH�LQ�DQQXDO�VWUHDPIORZ�\LHOG�ZDV�DERXW����PP��

+\GURORJLFDO�YDULDELOLW\�KDV�EHHQ�DQ�LVVXH�ZKHQ�WU\LQJ�WR�GHWHFW�WUHQGV�IRU�WKLV�ZRUN���,Q�PDQ\�LQVWDQFHV��WKH
ODQG�XVH�FKDQJH�KDV�EHHQ�SODQWLQJ�RI�WKH�RUGHU�RI���±����RI�D�FDWFKPHQW¶V�DUHD�RYHU�D�SHULRG�RI����\HDUV�RU
PRUH���,I�WKH�%RVFK�	�+HZOHWW�UXOH�DSSOLHV�WR�WKHVH�FDWFKPHQWV��,�KDYH�EHHQ�WU\LQJ�WR�GHWHFW�DQ�HIIHFW�LQ�D
VWUHDPIORZ�UHFRUG�WKDW�YDULHV�FRQVLGHUDEO\�IURP�\HDU�WR�\HDU�DQG�DOVR�RYHU�D�ORQJHU�WLPH�SHULRG�DV�WKH�UDLQIDOO
UHJLPH�YDULHV���)RU�H[DPSOH��WKH�����KD�(VN�5LYHU�#�:DLSXQJD�KDG�DERXW�����RI�LWV�DUHD�SODQWHG�EHWZHHQ
WKH�PLG�����V�DQG�ODWH�����V�ZLWK�D�SRWHQWLDO�FKDQJH�IURP�SDVWXUH��ZLWK�VRPH�VFUXE��RI�OHVV�WKDQ�DERXW���
PP���7KH�\LHOG�ILJXUHV�VKRZ�WKHUH�ZDV�D�GHFUHDVH�LQ�IORZ�EHWZHHQ�WKH�WZR�SHULRGV�RI����PP�\HDU�EXW�UDLQIDOO
GHFUHDVHG�����PP�������DW� WKH�VDPH�WLPH�� �$QQXDO� IORZV�UDQJHG�IURP����� WR������PP��DQG� WKH����
FRQILGHQFH�OLPLWV�RQ�WKH�SHULRG�PHDQ�IORZV�ZDV�DERXW�����PP��7DEOH���������7KXV��DQ\�FKDQJH�WKDW�GLG�WDNH
SODFH�DV�D�UHVXOW�RI�WKH�SODQWDWLRQ�HVWDEOLVKPHQW�LV�VXEPHUJHG�ZLWKLQ�WKH�QDWXUDO�YDULDWLRQ�LQ�WKH�GDWD�

7DEOH����� )ORZ�SDUDPHWHUV�IRU�WKH�(VN�5LYHU�#�:DLSXQJD��DQG�5XNXPRDQD�UDLQIDOO�

3HULRG 0HDQ�\LHOG
�PP�

6WDQGDUG
'HYLDWLRQ
�PP�

����&RQILGHQFH
OLPLWV
�PP�

0D[LPXP
\LHOG
�PP�

0LQLPXP
\LHOG
�PP�

5XNXPRDQD
UDLQIDOO
�PP�

����±���� ��� ��� �� ���� ��� ����
����±���� ��� ��� ��� ���� ��� ����
����±���� ��� ��� ��� ���� ��� ����

&DWFKPHQW�VFDOH�LV�UHDOO\�WKH�LVVXH�KHUH���$V�QRWHG�DERYH��PDQ\�VPDOO�FDWFKPHQW�VWXGLHV�KDYH�VKRZQ�FKDQJH
LQ�VWUHDPIORZ�\LHOG�DV�D�FKDQJH�RI�FRYHU�RFFXUV���,Q�WKHVH��ZH�DUH�XVXDOO\�GHDOLQJ�ZLWK�FDWFKPHQWV�RI�WKH�RUGHU
RI�D�IHZ�WR�D�IHZ�KXQGUHG�KHFWDUHV�ZLWK�D�VLJQLILFDQW�SURSRUWLRQ�RI�WKH�FDWFKPHQW�WUDQVIRUPHG�LQ�D�VKRUW�WLPH
IUDPH� WKXV�PDNLQJ� WKH� GHJUHH� RI� FKDQJH� UHDGLO\� GHWHFWDEOH�� � ,Q� ODUJHU� FDWFKPHQWV� �RYHU� D� IHZ� VTXDUH
NLORPHWUHV��ZH�KDYH��RYHU�DQ�H[WHQGHG�WLPH�IUDPH��D�QXPEHU�RI�VPDOO�FDWFKPHQWV�ZKHUH�FKDQJH�RFFXUV�DQG



���/DQGFDUH�5HVHDUFK

PDQ\�ZKHUH�WKHUH�KDV�EHHQ�QR�FKDQJH��VR�WKH�HIIHFW�RI�WKH�FKDQJH�KDV�EHHQ�GLOXWHG�DW�WKH�UHFRUGLQJ�VLWH��WKH
FDWFKPHQW�RXWOHW�

$QRWKHU�IDFWRU�WKDW�KDG�D�ELJ�LQIOXHQFH�RQ�WKH�ZRUN�LV�WKH�OHQJWK�DQG�WLPLQJ�RI�DYDLODEOH�UHFRUGV���7KHUH�DUH
PDQ\�LQVWDQFHV�ZKHUH�WKHUH�KDYH�EHHQ�VLJQLILFDQW�ODQG��XVH�FKDQJHV�RYHU�D�VKRUW�SHULRG��EXW�IORZ�UHFRUGV�KDYH
EHJXQ�DIWHU�WKH�FKDQJH�KDV�RFFXUUHG���7KLV�QHJDWHV�WKH�PRVW�HIILFLHQW�IRUP�RI�DQDO\VLV��WKH�XVH�RI�VSOLW�UHFRUGV
ZKHUH�IORZV�RYHU�WZR�SHULRGV��D�FDOLEUDWLRQ�SHULRG�EHIRUH�DQG�D�WUHDWPHQW�SHULRG�DIWHU�WKH�ODQG�XVH�FKDQJH�
DUH�FRPSDUHG�ZLWK�WKDW�IURP�D�VWDEOH�FRQWURO�UHFRUG���7KH�SUHIHUUHG�FRQWURO�LV�DQRWKHU�VWUHDPIORZ�UHFRUG�IURP
D�QHDUE\�FDWFKPHQW�ZKHUH�ODQG�FRYHU�KDV�QRW�FKDQJHG�DV�WKLV�UHFRUG�ZLOO�UHIOHFW�FOLPDWH�YDULDELOLW\�LQ�D
PDQQHU�VLPLODU�WR�WKH�FKDQJHG�FDWFKPHQW���:H�FDQ��WKHUHIRUH��DGMXVW�IRU�GLIIHUHQFHV�LQ�WKH�WZR�SHULRGV�E\
SURSRUWLRQ�ZLWKRXW�LQWURGXFLQJ�ODUJH�HUURUV�

:KHUH�VWUHDPIORZ�LV�QRW�DYDLODEOH�DV�D�FRQWURO�SDUDPHWHU�DJDLQVW�ZKLFK�WR�DVVHVV�FKDQJH��UDLQIDOO�KDV�WR�EH
XVHG���7KLV�LV�QRW�WKH�SUHIHUUHG�RSWLRQ�EHFDXVH�ZH�DUH�QRZ�ORRNLQJ�DW�WKH�FDWFKPHQW�RXWSXW�YV�WKH�FDWFKPHQW
LQSXW� OHVV�HYDSRUDWLRQ��ZKLFK�YDULHV�DFFRUGLQJ� WR� WKH�DPRXQW�RI� UDLQIDOO�� �0DNLQJ�DGMXVWPHQWV�EHWZHHQ
SHULRGV�E\�VLPSOH�SURSRUWLRQ�FRXOG�LQWURGXFH�VLJQLILFDQW�HUURUV�LI�WKH�UDLQIDOO�GLIIHUHQFHV�DUH�ODUJH�

:KHQ�FRPSDULVRQV�ZHUH�PDGH�EHWZHHQ�FDWFKPHQWV�ZLWK�GLIIHUHQW�ODQG�FRYHUV�EXW�ZLWK�QR�SUH�FKDQJH�GDWD
IRU�WKH�WZR�FDWFKPHQWV�DYDLODEOH��H�J���WKH�%HUZLFN�6XLWH��6HFWLRQ��������,�KDG�WR�DVVXPH�WKDW�WKHUH�ZHUH
LQLWLDOO\� QR� GLIIHUHQFHV� EHWZHHQ� WKH� FDWFKPHQWV�� � 7KHUHIRUH�� DQ\� GLIIHUHQFHV� VHHQ� ZHUH� DWWULEXWDEOH� WR
FDWFKPHQW�FRYHU���7KLV�LV�QRW�DOZD\V�WUXH�DV�KDV�EHHQ�VKRZQ�IRU�VPDOO�FDWFKPHQWV�DW�0DLPDL��5RZH�	�3HDUFH
�������DQG�IRU�ODUJHU�FDWFKPHQWV�DW�3XUXNRKXNRKX�ZKHUH�WZR�SDVWXUH�FDWFKPHQWV�KDG�DQQXDO�\LHOGV�RI����
DQG�����PP�ZLWK�VLPLODU�FDWFKPHQW�UDLQIDOOV��7DEOH���������*HRORJ\�DQG�RU�UDLQIDOO�ZLOO�EH�WZR�RI�WKH�PDMRU
IDFWRUV�FRQWULEXWLQJ�WR�WKHVH�GLIIHUHQFHV�LQ�\LHOG�IURP�FDWFKPHQWV�WKDW�DUH�RIWHQ�DGMDFHQW�

0DQ\�RI�WKH�FRPPHQWV�DERYH�DOVR�DSSO\�LQ�YDU\LQJ�GHJUHHV�WR�ORZ�IORZV��SHDN�IORZV��DQG�IORZ�FRPSRQHQWV
±�TXLFNIORZ�DQG�EDVHIORZ�

���� )LQDO�UHPDUNV

2QH�DLP�RI�WKLV�ZRUN�KDV�EHHQ�WR�XVH�VLPSOH�DQDO\WLFDO�WRROV�VXFK�DV�PDVV�FXUYHV��OLQHDU�UHJUHVVLRQ��DQG�WUHQG
WHVWV�LQ�WKH�EHOLHI�WKDW�LI�PRUH�VRSKLVWLFDWHG�PHWKRGV�DUH�QHHGHG�WR�ILQG�WUHQGV�DQG�FKDQJHV�WKHQ�WKH�HIIHFW�LV
JRLQJ�WR�EH�VPDOO�DQG�ZLOO�EH�QRW�VLJQLILFDQW�LQ�SUDFWLFDO�WHUPV���$�VHFRQG�DLP�ZDV�WR�SURYLGH��WRJHWKHU�ZLWK
HDUOLHU�UHSRUWV�LQ�WKH�VHULHV��D�UHVRXUFH�WKDW�ODQG�PDQDJHUV�FDQ�XVH�WR�ILQG�LQIRUPDWLRQ�UHOHYDQW�WR�WKHLU�QHHGV
DQG�IRU�WKHP�WR�XVH�DV�DQ�DLG�ZKHQ�UHVROYLQJ�ZDWHU�UHVRXUFH�FRQIOLFWV�

,QIRUPDWLRQ�JLYHQ�LQ�WKLV�UHSRUW�LV�P\�LQWHUSUHWDWLRQ�RI�WKH�GDWD�,�KDG�DYDLODEOH���,�KDG�KRSHG�WKDW�,�ZRXOG�EH
DEOH�WR�ILQG�D�VLJQLILFDQW�DPRXQW�RI�VXLWDEOH�PDWHULDO�DGGLWLRQDO�WR�WKDW�DOUHDG\�SXEOLVKHG�RU�SUHVHQWHG��EXW
XQSXEOLVKHG��DW�1HZ�=HDODQG�+\GURORJLFDO�6RFLHW\�6\PSRVLD���7KLV�KDV�QRW�EHHQ�WKH�FDVH��KRZHYHU���:KLOH
WKHUH�DUH�PDQ\�FDWFKPHQWV�EHLQJ�PRQLWRUHG�WKDW�KDYH�XQGHUJRQH�DQ�H[WHQVLYH�ODQG�FRYHU�FKDQJH��WKHUH�KDYH
EHHQ�PDQ\�GLIILFXOWLHV�DVVRFLDWHG�ZLWK�WKH�GDWD���UHFRUGV�EHJDQ�DIWHU�WKH�PDMRU�FKDQJH�WRRN�SODFH��UHFRUGV
VWRSSHG�WRR�VRRQ�DIWHU�D�FKDQJH�WR�DVVHVV�WKH�IXOO�HIIHFW�RI�WKH�FKDQJH��WKHUH�ZDV�QR�VXLWDEOH�FRQWURO�FDWFKPHQW
FRYHULQJ�WKH�IXOO�SHULRG�RI�WKH�UHFRUG�EHLQJ�DQDO\VHG��WKHUH�ZDV�QR�VXLWDEOH�UDLQIDOO�UHFRUG�DYDLODEOH�WR�EH�XVHG
DV�D�VXUURJDWH�IRU�FRQWURO�FDWFKPHQW�VWUHDPIORZ��DQG�ODVW��EXW�QRW�OHDVW��PLVVLQJ�UHFRUGV��ZKLFK�LQ�PDQ\�FDVHV
UHTXLUHG�PRUH�WKDQ�D�VLPSOH��SURSRUWLRQDO�DGMXVWPHQW�IURP�DQRWKHU�VWDWLRQ�WR�ILOO�WKH�JDS�ZLWKRXW�LQWURGXFLQJ
D�VLJQLILFDQW�HUURU�LQWR�WKH�DQQXDO�WRWDO�\LHOG�

,Q�PDQ\�FDVHV�,�KDYH�FRQFOXGHG�WKDW�QR�WUHQGV�ZHUH�HYLGHQW�DQG�WKLV�ZDV�RIWHQ�EHFDXVH�K\GURORJLF�DQG
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FOLPDWLF�YDULDELOLW\�PDVNHG�WKH�UHODWLYHO\�VPDOO�FKDQJHV�WKDW�PLJKW��VKRXOG��KDYH�RFFXUUHG��L�H���WKH�SUREOHP
RI�GHWHFWLQJ�VPDOO�HIIHFWV�RIWHQ�DW�WKH�ODUJHU�FDWFKPHQW�VFDOH���:KDW�,�KDYH�HQGHDYRXUHG�WR�GR�LV�EULQJ�WR�WKH
IRUHIURQW�VRXUFHV�RI�LQIRUPDWLRQ�WKDW�PD\�EH�YDOXDEOH�DQG�ILQG�WUHQGV�LI�SRVVLEOH�XVLQJ�VLPSOH�WHFKQLTXHV�
:LWK�WLPH��VRPH�RI�WKH�VLWHV�ZLWK�VKRUW�UHFRUGV�WKDW�DUH�FXUUHQWO\�EHLQJ�PRQLWRUHG�PD\�EH�H[WHQGHG�ORQJ
HQRXJK�WR�EH�VXLWDEOH�IRU�IXUWKHU�DQDO\VLV���6RPH�RI�WKH�GDWD�,�KDYH�ORRNHG�DW�PD\�DOVR�QHHG�WR�EH�UHYLVLWHG�
SRVVLEO\�XVLQJ�PRUH�VRSKLVWLFDWHG�WHFKQLTXHV�WR�ILOO�LQ�PLVVLQJ�UHFRUGV�DQG�IRU�DQDO\VHV���$V�DGGLWLRQDO�DUHDV
DUH�SODQWHG��IXUWKHU�GDWD�ZLOO�EHFRPH�DYDLODEOH�EXW�WKH�UHFRUGV�QHHG�WR�EH�ORQJ�HQRXJK�WR�SLFN�XS�WUHQGV�DQG�
PRVW�LPSRUWDQWO\��QHHG�DQ�DSSURSULDWH�FRQWURO�FDWFKPHQW�WR�EH�PRQLWRUHG�DW�WKH�VDPH�WLPH��DQG�DQ�DGHTXDWH
QXPEHU�RI�UDLQJDXJHV�WR�DVVHVV�FDWFKPHQW�LQSXWV���

$QG��ZKDW�LV�WKH�HIIHFW�RI�ODQG�FRYHU�FKDQJH�RQ�XVDEOH�ZDWHU"��)RU�RQO\�D�OLPLWHG�QXPEHU�RI�GDWD�VHWV�ZKHUH
FKDQJHV�KDYH�EHHQ�HYLGHQW��XVXDOO\�DW�WKH�VPDOO�FDWFKPHQW�VFDOH��VWUHDPIORZ�\LHOG�DQG�\LHOG�FKDQJHV�KDYH
EHHQ�EURNHQ�GRZQ�LQWR�IORZ�FRPSRQHQWV�±�TXLFNIORZ�DQG�EDVHIORZ���7KHVH�KDYH�XVXDOO\�EHHQ�VHSDUDWHG�XVLQJ
WKH�SURFHGXUH�RI�+HZOHWW�	�+LEEHUW���������ZKLFK�KDV�EHHQ�LOOXVWUDWHG�E\�3HDUFH�HW�DO���������DQG�)DKH\�	
5RZH����������4XLFNIORZ�FDQ�EH�UHJDUGHG�DV�D�ORVV�RI�XVHDEOH�ZDWHU�WR�D�VWUHDP�RU�ULYHU�V\VWHP�DV�LW�LV�ZDWHU
WKDW�IORZV�RXW�WR�VHD�DV�D�IORRG�HYHQW���*HQHUDOO\��LW�GRHV�QRW�KDYH�DQ�LPSDFW�RQ�ZDWHU�XVDJH�E\�PDQ��XQOHVV
LW�LV�VWRUHG�LQ�VRPH�UHVHUYRLU�IRU�ODWHU�XVH��EXW�LW�PD\�EHQHILW�WKH�KDELWDW�IRU�VWUHDP�ELRWD���$Q\�FKDQJH�LQ
TXLFNIORZ�YROXPH��WKHUHIRUH��PD\�QRW�EH�LPSRUWDQW��DOWKRXJK�FKDQJHV�WR�SHDNV�IORZV�WKDW�DFFRPSDQ\�WKH
FKDQJH�PD\�EH�

$Q\�FKDQJH�WR�EDVHIORZ�LV�DQRWKHU�PDWWHU�DQG�LV�UHIOHFWHG�LQ�PLQLPXP�IORZV���%DVHIORZ�LV�D�JDLQ�RU�ORVV�WR
WKH�ORZ�IORZ�UHJLPH�GRZQVWUHDP�DQG�FDQ�DIIHFW�KDELWDW�RU�WKH�SRWHQWLDO�IRU�DEVWUDFWLRQ�IURP�VWUHDPV���+HQFH�
WKH�LPSDFW�RI�D�ODQG�XVH�FKDQJH�VKRXOG�EH�UHODWHG�WR�WKH�FKDQJH�LQ�EDVHIORZ��QRW�WR�WKH�FKDQJH�LQ�WRWDO�IORZ�
�
,I�FKDUJHV�IRU�ZDWHU�XVH�DQG�WUDGHDEOH�ZDWHU�SHUPLWV�DUH�LQWURGXFHG�LQ�WKH�IXWXUH��WKHUH�ZLOO�QHHG�WR�EH�PRUH
ZRUN�GRQH�RQ�VWUHDPIORZ�VHSDUDWLRQ�LQWR�TXLFNIORZ�DQG�EDVHIORZ�FRPSRQHQWV��DQG�WR�WKH�GHILQLWLRQ�RI�ORVV
WR�D�V\VWHP�DQG�ZDWHU�XVH�E\�FURSV��GHILQHG�DV�JURZLQJ�YHJHWDWLRQ���WUHHV��JUDVV��HWF�����6KRXOG�WKH�FKDQJH�LQ
EDVHIORZ�EH�D�FRQVLGHUHG�DV�D�FRVW�RU�JDLQ�WR�SURGXFLQJ�D�FURS"��'RHV�D�FKDQJH�LQ�TXLFNIORZ�QHHG�WR�EH�FRVWHG
LQWR�WKH�HTXDWLRQ�DV�ZHOO"�

$QRWKHU�IDFWRU�LGHQWLILHG�KHUH�LV�WKH�FKDQJH�LQ�ZDWHU�\LHOG�ZLWK�DJH�RI�D�SODQWDWLRQ����&RUQLVK���������IRU
H[DPSOH�� KDV� TXRWHG� LQVWDQFHV� ZKHUH� PDWXUH� SODQWDWLRQV� UHTXLUH� OHVV� ZDWHU� IRU� JURZWK� WKDQ� \RXQJHU
SODQWDWLRQV�� � 7KH� GDWD� IURP�0RXPRXNDL� �6HFWLRQ� ����� DQG� 3XUXNL� �6HFWLRQ� ����� VHHP� WR� FRQILUP� WKLV
REVHUYDWLRQ���7KXV��FDUH�QHHGV�WR�EH�WDNHQ�ZKHQ�PDNLQJ�DQ�DVVHVVPHQW�RI�KRZ�PXFK�RI�D�GLIIHUHQFH�WR�WKH
VWUHDP�V\VWHP�WKHUH�ZLOO�EH�RYHU�D�IXOO�SODQWDWLRQ�URWDWLRQ��DQG�WKH�QH[W��DQG�VR�RQ���3UHGLFWHG�FKDQJHV�IURP
VKRUW�WHUP�GDWD�VHWV��XS�WR����\HDUV��PD\�QRW�SURGXFH�D�UHOLDEOH�HVWLPDWH�RI�WKH�HIIHFW�RI�D�IXOO�������\HDU�
URWDWLRQ���0RUH�UHVHDUFK�QHHGV�WR�EH�FDUULHG�RXW�WR�LGHQWLI\�WKH�PDJQLWXGH�RI�VXFK�DQ�HIIHFW�
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��� $FNQRZOHGJHPHQWV

)XQGLQJ�IRU�WKH�SUHSDUDWLRQ�RI�WKLV�UHSRUW�ZDV�SURYLGHG�LQ�SDUW�E\�WKH�0LQLVWU\�IRU�WKH�(QYLURQPHQW¶V
6XVWDLQDEOH�0DQDJHPHQW�)XQG���)LQDQFLDO�VXSSRUW�IRU�WKH�SURMHFW�ZDV�DOVR�SURYLGHG�E\�&LW\�)RUHVWV
RI�'XQHGLQ��(QYLURQPHQW�&DQWHUEXU\��(QYLURQPHQW�6RXWKODQG��+DZNH¶V�%D\�5HJLRQDO�&RXQFLO�
KRUL]RQV�PZ��0DUOERURXJK�'LVWULFW�&RXQFLO��DQG�7DVPDQ�'LVWULFW�&RXQFLO��

0DQ\�VWDII�IURP�WKH�WHUULWRULDO�DXWKRULWLHV�WKURXJKRXW�1HZ�=HDODQG��1,:$��DQG�:DWHUFDUH�6HUYLFHV
KDYH�SURYLGHG�PH�ZLWK�GDWD�DQG�LQIRUPDWLRQ�SHUWDLQLQJ�WR�WKH�SURMHFW�DV�D�ZKROH���6LPLODUO\��VWDII
IURP�D�QXPEHU�RI� IRUHVWU\�FRPSDQLHV�KDYH�EHHQ� IRUWKFRPLQJ�ZLWK� LQIRUPDWLRQ� UHJDUGLQJ� WKHLU
SODQWDWLRQ�KROGLQJV���,�DP�JUDWHIXO�WR�WKHP�DOO�IRU�WKHLU�KHOS�DQG�LQ�NLQG�VXSSRUW�

&KULVWLQH�%H]DU�DQG�:HQG\�:HOOHU�KDYH�KDG�WKH�XQHQYLDEOH�WDVNV�RI�HGLWLQJ�DQG�W\SLQJ�WKLV�UHSRUW
DQG�WR�WKHP�,�H[WHQG�P\�VLQFHUH�DSSUHFLDWLRQ���
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��� 5HIHUHQFHV

$OOHQ��5���3ODWW��.���:LVHU��6�� ������� �%LRGLYHUVLW\� LQ�1HZ�=HDODQG�SODQWDWLRQV�� �1HZ�=HDODQG
)RUHVWU\�)HEUXDU\���������±���

$OOVRS��)����������7KH�VWRU\�RI�0DQJDWX���1HZ�=HDODQG�)RUHVW�6HUYLFH�,QIRUPDWLRQ�6HULHV�1R�����
1HZ�=HDODQG�*RYHUQPHQW�3ULQWHU���:HOOLQJWRQ���

$5&��$XFNODQG�5HJLRQDO�&RXQFLO���������/RVV�RI�ZDWHU�\LHOG�IURP�3LQXV�UDGLDWD�0RXPRXNDL
H[SHULPHQWDO�FDWFKPHQWV���)LOH����������

%DUWRQ�� ,�/�� � ������ � 7KH� SUDFWLFH� RI� IRUHVWU\� ZLWKLQ� $XFNODQG
V� RSHUDWLQJ� ZDWHU� FDWFKPHQWV
3URFHHGLQJV�RI�WKH�1HZ�=HDODQG�(FRORJLFDO�6RFLHW\�������±���

%DUWRQ�� ,�/���&DUG�� -�+�� ������� �$�FRPSDULVRQ�RI�YHJHWDWLRQ�PDVV�� VSHFLHV�DQG�UXQRII�RQ� WKUHH
H[SHULPHQWDO�FDWFKPHQWV�LQ�WKH�+XQXD�5DQJHV��$XFNODQG�5HJLRQDO�$XWKRULW\�)RUHVWU\�6HFWLRQ�
:DWHU�'HSDUWPHQW�7HFKQLFDO�5HSRUW�1R��*�����XQSXEOLVKHG��

%ODFN��5�'����������(VN�FDWFKPHQW���)RUHVW�GHYHORSPHQW�DQG�LWV�HIIHFW�RQ�WKH�ZDWHU�UHVRXUFH���1HZ
=HDODQG�+\GURORJLFDO�6RFLHW\�6\PSRVLXP��7DXSR�
�
%URZQOLH��5�.���.HOOLKHU��)�0���������3XUXNL�IRUHVW�FOLPDWH���0LQLVWU\�RI�)RUHVWU\��)RUHVW�5HVHDUFK
,QVWLWXWH�%XOOHWLQ�������5RWRUXD��

%RVFK��-�0���+HZOHWW��-�'����������$�UHYLHZ�RI�FDWFKPHQW�H[SHULPHQWV�WR�GHWHUPLQH�WKH�HIIHFW�RI
YHJHWDWLRQ�FKDQJHV�RQ�ZDWHU�\LHOG�DQG�HYDSRWUDQVSLUDWLRQ���-RXUQDO�RI�+\GURORJ\������±���

&RQRYHU��:�-����������3UDFWLFDO�QRQ�SDUDPHWULF�VWDWLVWLFV���1HZ�<RUN��-RKQ�:LOH\�

&RUQLVK��3�0����������7KH�HIIHFWV�RI�UDGLDWD�SLQH�SODQWDWLRQ�HVWDEOLVKPHQW�DQG�PDQDJHPHQW�RQ�ZDWHU
\LHOGV�DQG�ZDWHU�TXDOLW\²D�UHYLHZ���)RUHVWU\�&RPPLVVLRQ�RI�1HZ�6RXWK�:DOHV�7HFKQLFDO�3DSHU�1R�
���

'DYLV��0�5���/DQJ��0�+����������,QFUHDVHG�QXWULHQW�DYDLODELOLW\�LQ�WRSVRLOV�XQGHU�FRQLIHUV�LQ�WKH
6RXWK�,VODQG�KLJK�FRXQWU\���1HZ�=HDODQG�-RXUQDO�RI�)RUHVWU\�6FLHQFH��������±����

'HOO��3�0����������7KH�HIIHFW�RI�DIIRUHVWDWLRQ�RQ�WKH�ZDWHU�UHVRXUFHV�RI�WKH�0DPDNX�3ODWHDX�UHJLRQ�
8QSXEOLVKHG�06F�WKHVLV��8QLYHUVLW\�RI�:DLNDWR��+DPLOWRQ��1HZ�=HDODQG�

'RQV��$�� � ������ �7KH�HIIHFW� RI� ODUJH�VFDOH� DIIRUHVWDWLRQ�RQ�7DUDZHUD�5LYHU� IORZV�� �-RXUQDO�RI
+\GURORJ\��1HZ�=HDODQG��������±���
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'RQV��$�� � ������ �+\GURORJ\� DQG� VHGLPHQW� UHJLPH� RI� D� SDVWXUH�� QDWLYH� IRUHVW�� DQG� SLQH� IRUHVW
FDWFKPHQW�LQ�WKH�FHQWUDO�1RUWK�,VODQG���1HZ�=HDODQG�-RXUQDO�RI�)RUHVWU\�6FLHQFH��������±����

'XQFDQ��0�-����������7KH�LPSDFW�RI�DIIRUHVWDWLRQ�RQ�VPDOO�FDWFKPHQW�K\GURORJ\�LQ�0RXWHUH�+LOOV�
1HOVRQ���,Q��/DQG�XVH�LQ�UHODWLRQ�WR�ZDWHU�TXDQWLW\�DQG�TXDOLW\���1HOVRQ��1HOVRQ�&DWFKPHQW�%RDUG�
3S����±���

'XQFDQ��0�-����������+\GURORJLFDO�LPSDFWV�RI�FRQYHUWLQJ�SDVWXUH�DQG�JRUVH�WR�SLQH�SODQWDWLRQ��DQG
IRUHVW�KDUYHVWLQJ��1HOVRQ��1HZ�=HDODQG���-RXUQDO�RI�+\GURORJ\��1HZ�=HDODQG��������±���

)DKH\��%���-DFNVRQ��5����������+\GURORJLFDO�LPSDFWV�RI�FRQYHUWLQJ�QDWLYH�IRUHVWV�DQG�JUDVVODQGV�WR
SLQH�SODQWDWLRQV��6RXWK�,VODQG��1HZ�=HDODQG���$JULFXOWXUDO�DQG�)RUHVW�0HWHRURORJ\�������±���

)DKH\��%�'���0DUGHQ��0����������6HGLPHQW�\LHOGV�IURP�D�IRUHVWHG�DQG�D�SDVWXUH�FDWFKPHQW��FRDVWDO
+DZNH¶V�%D\��1RUWK�,VODQG��1HZ�=HDODQG���-RXUQDO�RI�+\GURORJ\��1HZ�=HDODQG��������±���

)DKH\��%�'���5RZH��/�.����������/DQG�XVH�LPSDFWV���,Q��0RVOH\��0�3��HG��:DWHUV�RI�1HZ�=HDODQG�
1HZ�=HDODQG�+\GURORJLFDO�6RFLHW\��:HOOLQJWRQ���3S�����±����

)DKH\��%�'���:DWVRQ��$�-����������+\GURORJLFDO�LPSDFWV�RI�FRQYHUWLQJ�WXVVRFN�JUDVVODQG�WR�SLQH
SODQWDWLRQ��2WDJR��1HZ�=HDODQG���-RXUQDO�RI�+\GURORJ\��1HZ�=HDODQG�������±���

)DKH\�� %��� -DFNVRQ�� 5��� 5RZH�� /��� � ������ � +\GURORJLFDO� HIIHFWV� RI� DIIRUHVWDWLRQ� DQG� SDVWXUH
LPSURYHPHQW�LQ�PRQWDQH�JUDVVODQGV��6RXWK�,VODQG��1HZ�=HDODQG���,Q��6DVVD��.��HG��(QYLURQPHQWDO
IRUHVW�VFLHQFH��'RUGUHFKW��.OXZHU�$FDGHPLF�3XEOLVKHUV���3S�����±����

)RUHVWU\�,QVLJKWV���������)RUHVWU\�LQ�WKH�UHJLRQV���$YDLODEOH�DW��KWWS���ZZZ�LQVLJKWV�FR�Q]�

)UHHVH�� )�� � ������ � (OHPHQWDU\� VWDWLVWLFDO�PHWKRGV� IRU� IRUHVWHUV�� �8QLWHG� 6WDWHV�'HSDUWPHQW� RI
$JULFXOWXUH�)RUHVW�6HUYLFH�$JULFXOWXUH�+DQGERRN����������S�

+HUDOG��-����������7KH�LQIOXHQFH�RI�DIIRUHVWDWLRQ�LQ�UDGLDWD�SLQH�RQ�WKH�UXQRII�RI�D�VPDOO�FDWFKPHQW
LQ�WKH�+XQXD�5DQJHV��$XFNODQG���1HZ�=HDODQG�+\GURORJLFDO�6RFLHW\�6\PSRVLXP�����������S�

+HUDOG��-�5����������&KDQJHV�LQ�VWUHDPIORZ�LQ�D�VPDOO�GUDLQDJH�EDVLQ�IROORZLQJ�DIIRUHVWDWLRQ�LQ
UDGLDWD�SLQH���8QSXEOLVKHG�06F�WKHVLV��8QLYHUVLW\�RI�$XFNODQG��$XFNODQG��1HZ�=HDODQG�

+HZLWW��$�0���5RELQVRQ��$����������0RXWHUH�JUDYHOV�ODQG�XVH���$�VWXG\�RI�FRPSDUDWLYH�ZDWHU��\LHOGV�
1HZ�=HDODQG�+\GURORJLFDO�6RFLHW\�6\PSRVLXP��'XQHGLQ�������

+HZOHWW�� -�'��� +LEEHUW�� $�5�� � ������ � )DFWRUV� DIIHFWLQJ� WKH� UHVSRQVH� RI� VPDOO� ZDWHUVKHGV� WR
SUHFLSLWDWLRQ�LQ�KXPLG�DUHDV���,Q��6RSSHU��:�(���/XOO��+�:���HGV�,QWHUQDWLRQDO�6\PSRVLXP�RQ�)RUHVW
+\GURORJ\���1HZ�<RUN��3HUJDPRQ�3UHVV���3S�����±����

+LEEHUW��$�5����������)RUHVW�WUHDWPHQW�HIIHFWV�LQ�ZDWHU�\LHOG���,Q��6RSSHU��:�(���/XOO��+�:���HGV
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,QWHUQDWLRQDO�6\PSRVLXP�RQ�)RUHVW�+\GURORJ\���1HZ�<RUN��3HUJDPRQ�3UHVV���3S������±����

+LFNV��'�0���+DUPVZRUWK��*�5���������&KDQJHV�LQ�WKH�VHGLPHQW�\LHOG�UHJLPH�GXULQJ�ORJJLQJ�DW
*OHQEHUYLH� )RUHVW�� 1RUWKODQG�� 1HZ� =HDODQG�� � +\GURORJ\� 	� :DWHU� 5HVRXUFHV� 6\PSRVLXP�
&KULVWFKXUFK�1RYHPEHU��������,QVWLWXWLRQ�RI�(QJLQHHUV��$XVWUDOLD��1DWLRQDO�&RQIHUHQFH�3XEOLFDWLRQ�
3S�����±����

-DFNVRQ�� 5�-�� � ������ � +\GURORJ\� RI� SDNLKL� ODQG�� :HVW� &RDVW�� 6RXWK� ,VODQG�� � 1HZ� =HDODQG
+\GURORJLFDO�6RFLHW\�6\PSRVLXP��+DPLOWRQ�������

-DFNVRQ��5�-����������+\GURORJ\�RI�UDGLDWD�SLQH�DQG�SDVWXUH�FDWFKPHQWV��$VKOH\��&DQWHUEXU\��1HZ
=HDODQG�+\GURORJLFDO�6RFLHW\�6\PSRVLXP��&KULVWFKXUFK��������

-DFNVRQ��5�-�� ������� �+\GURORJ\�RI�DQ�DFLG�ZHWODQG�EHIRUH�DQG�DIWHU�GUDLQLQJ�IRU�DIIRUHVWDWLRQ�
,QWHUQDWLRQDO�$VVRFLDWLRQ�RI�+\GURORJLFDO�6FLHQFHV�3XEOLFDWLRQ���������±����

-DFNVRQ��5�-���5RZH��/�.����������(IIHFWV�RI�UDLQIDOO�YDULDELOLW\�DQG�ODQG�XVH�RQ�VWUHDPIORZ�DQG
JURXQGZDWHU� UHFKDUJH� LQ� D� UHJLRQ�ZLWK� VXPPHU�ZDWHU� GHILFLWV��&DQWHUEXU\��1HZ�=HDODQG�� � �WK
6FLHQWLILF� $VVHPEO\� RI� WKH� ,QWHUQDWLRQDO� $VVRFLDWLRQ� RI� +\GURORJLFDO� 6FLHQFHV�� 5DEDW�� 3RVWHU
3URFHHGLQJV���3S����±���

/HGJDUG�� 1�� � ������1DWLYH� ELUGV� LQ� 6RXWK� ,VODQG� KLJK� FRXQWU\� H[RWLF� FRQLIHUV�� �1HZ� =HDODQG
)RUHVWU\��)HEUXDU\���������±���

0$)��0LQLVWU\�RI�$JULFXOWXUH�DQG�)LVKHULHV����������$�QDWLRQDO�H[RWLF�IRUHVW�GHVFULSWLRQ�DV�DW��
$SULO��������:HOOLQJWRQ��1HZ�=HDODQG�0LQLVWU\�RI�$JULFXOWXUH�DQG�)LVKHULHV�

0F.HUFKDU��$�,����������+\GURORJLFDO�FKDUDFWHULVWLFV�RI�ODQG�XVH�FDWFKPHQWV�LQ�WKH�1HOVRQ�DUHD���,Q�
/DQG�XVH�LQ�UHODWLRQ�WR�ZDWHU�TXDQWLW\�DQG�TXDOLW\���1HOVRQ��1HOVRQ�&DWFKPHQW�%RDUG���3S�����±����

0F/DUHQ��3����������(QYLURQPHQWDO�HIIHFWV�RI�SODQWHG�IRUHVWV�LQ�1HZ�=HDODQG���1HZ�=HDODQG�)RUHVW
5HVHDUFK�,QVWLWXWH�%XOOHWLQ�1R�������1HZ�=HDODQG�)RUHVW�5HVHDUFK�,QVWLWXWH���5RWRUXD������S�

0I(��0LQLVWU\�IRU�WKH�(QYLURQPHQW����������1DWLRQDO�DJHQGD�IRU�VXVWDLQDEOH�PDQDJHPHQW�DFWLRQ
SODQ���:HOOLQJWRQ��1HZ�=HDODQG�0LQLVWU\�IRU�WKH�(QYLURQPHQW�

0RVOH\��0�3��HG����������:DWHUV�RI�1HZ�=HDODQG���:HOOLQJWRQ��1HZ�=HDODQG�+\GURORJLFDO�6RFLHW\�
����S�

0RVOH\��0�3��� 3HDUVRQ�� &�3�� HGV� � ������ � )ORRGV� DQG� GURXJKWV�� WKH� 1HZ� =HDODQG� H[SHULHQFH�
:HOOLQJWRQ��1HZ�=HDODQG�+\GURORJLFDO�6RFLHW\������S�

1=),��1HZ�=HDODQG�)RUHVW�,QGXVWU\���8QGDWHG���)DFWV�DQG�ILJXUHV�������������:HOOLQJWRQ���1HZ
=HDODQG�)RUHVW�,QGXVWU\�

1=0HW6� �1HZ� =HDODQG� 0HWHRURORJLFDO� 6HUYLFH�� � ������ 5DLQIDOO� QRUPDOV� IRU� 1HZ� =HDODQG
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����±�������1HZ�=HDODQG�0HWHRURORJLFDO�6HUYLFH�0LVFHOODQHRXV�3XEOLFDWLRQ�����

1=02:��1HZ�=HDODQG�0LQLVWU\�RI�:RUNV���������5HSUHVHQWDWLYH�EDVLQV�RI�1HZ�=HDODQG���:DWHU
	� 6RLO� 'LYLVLRQ�� 1HZ� =HDODQG� 0LQLVWU\� RI� :RUNV�� :HOOLQJWRQ��0LVFHOODQHRXV� +\GURORJLFDO
3XEOLFDWLRQ�1R����������SS�

2¶/RXJKOLQ��&�/���5RZH��/�.���3HDUFH��$�-����������6HGLPHQW�\LHOGV�IURP�VPDOO�IRUHVWHG�FDWFKPHQWV�
1RUWK�:HVWODQG�1HOVRQ��1HZ�=HDODQG���-RXUQDO�RI�+\GURORJ\��1HZ�=HDODQG�������±���

3DQJ��/����������7DUDZHUD�5LYHU�IORZ�DQDO\VLV���(QYLURQPHQW�%D\�RI�3OHQW\�(QYLURQPHQW�UHSRUW�����
�8QSXEOLVKHG��

3HDUFH��$�-���2¶/RXJKOLQ��&�/���5RZH��/�.����������+\GURORJLF�UHJLPH�RI�VPDOO��XQGLVWXUEHG�EHHFK
IRUHVW�FDWFKPHQWV��QRUWK�:HWODQG���3URFHHGLQJV��6RLO�	�3ODQW�:DWHU�6\PSRVLXP��������1HZ�=HDODQG
'HSDUWPHQW�RI�6FLHQWLILF�	�,QGXVWULDO�5HVHDUFK�,QIRUPDWLRQ�6HULHV�������3S�����±����

3HDUFH��$�-���5RZH��/�.���2¶/RXJKOLQ��&�/�� � ������ �+\GURORJLF� UHJLPH� RI� XQGLVWXUEHG�PL[HG
HYHUJUHHQ�IRUHVWV��6RXWK�1HOVRQ��1HZ�=HDODQG���-RXUQDO�RI�+\GURORJ\��1HZ�=HDODQG��������±����

3HDUFH��$�-���5RZH��/�.���2¶/RXJKOLQ��&�/���������+\GURORJ\�RI�PLG�DOWLWXGH�WXVVRFN�JUDVVODQGV�
8SSHU�:DLSRUL�FDWFKPHQW��,,�:DWHU�EDODQFH��IORZ�GXUDWLRQ�DQG�VWRUP�UXQRII���-RXUQDO�RI�+\GURORJ\
�1HZ�=HDODQG��������±��

3KLOOLSV�� &�-��� 0DUGHQ�� 0��� 3HDUFH�� $�-�� � ������ (IIHFWLYHQHVV� RI� UHIRUHVWDWLRQ� DQG� FRQWURO� RI
ODQGVOLGLQJ�GXULQJ�ODUJH�F\FORQLF�VWRUPV���3URFHHGLQJV��;,;�:RUOG�,8)52�&RQJUHVV��0RQWUHDO�
$XJXVW��������'LYLVLRQ����9ROXPH�������±����

5LGGHOO�� -�0��� 0DUWLQ�� *�1�� � ������ � (VWLPDWLQJ� DQQXDO� ZDWHU� \LHOGV� IURP� IRUHVW� DQG� SDVWXUH
FDWFKPHQWV���1HZ�=HDODQG�+\GURORJLFDO�6RFLHW\�6\PSRVLXP��$XFNODQG�������

5RZH��/�.���������&RPPHQW�RQ�ZDWHU�\LHOG�DQG�RWKHU�LVVXHV�DULVLQJ�IURP�WKH�SURSRVHG�GHYHORSPHQW
RI�D�SLQH�IRUHVW��'�	�-�%HD]OH\�SURSHUW\��+RNLDQJD���/DQGFDUH�5HVHDUFK�&RQWUDFW�5HSRUW�/&�������
IRU�-HVSHUVHQ�$VNHOXQG�	�3DUWQHUV��XQSXEOLVKHG��

5RZH��/�.����������3URFHHGLQJV��/DQG�XVH�FKDQJH�DQG�ZDWHU�UHVRXUFHV�LPSDFWV�WHFKQLFDO�ZRUNVKRS�
��±���0DUFK�������5LFKPRQG��1HOVRQ���/DQGFDUH�5HVHDUFK�1HZ�=HDODQG��7DVPDQ�'LVWULFW�&RXQFLO�
1HZ�=HDODQG�+\GURORJLFDO�6RFLHW\�

5RZH��/�.��������6XPPDU\�RI�FDWFKPHQWV�ZLWK�GDWD�VXLWDEOH�IRU�XVH�LQ�WKH�HYDOXDWLRQ�RI�ODQGFRYHU
HIIHFWV�RQ�ZDWHU�DYDLODELOLW\���60)������5HSRUW�����/DQGFDUH�5HVHDUFK�&RQWUDFW�5HSRUW�/&��������
IRU�WKH�0LQLVWU\�IRU�WKH�(QYLURQPHQW��:HOOLQJWRQ��XQSXEOLVKHG��

5RZH��/�.���-DFNVRQ��5�-���������7KH�LQIOXHQFH�RI�DIIRUHVWDWLRQ�E\�3LQXV�UDGLDWD�RQ�VWUHDPIORZV
DYDLODEOH� IRU�PXQLFLSDO� DQG� LUULJDWLRQ�XVHV�� � ��WK�+\GURORJ\�DQG�:DWHU�5HVRXUFHV�6\PSRVLXP
3URFHHGLQJV��:DWHU�ODQG�:DL�:KHQXD��������1HZ�=HDODQG�+\GURORJLFDO�6RFLHW\�	�WKH�,QVWLWXWLRQ
RI�(QJLQHHUV��$XVWUDOLD���3S�����±����



��� /DQGFDUH�5HVHDUFK

5RZH��/�.���3HDUFH��$�-�� ������� �+\GURORJ\�DQG�UHODWHG�FKDQJHV�DIWHU�KDUYHVWLQJ�QDWLYH� IRUHVW
FDWFKPHQWV�DQG�HVWDEOLVKLQJ�3LQXV�UDGLDWD�SODQWDWLRQV���3DUW����7KH�QDWLYH�IRUHVW�ZDWHU�EDODQFH�DQG
FKDQJHV�LQ�VWUHDPIORZ�DIWHU�KDUYHVWLQJ���+\GURORJLFDO�3URFHVVHV�������±����

5RZH��/�.���3HDUFH��$�-���2
/RXJKOLQ��&�/����������+\GURORJ\�DQG�UHODWHG�FKDQJHV�DIWHU�KDUYHVWLQJ
QDWLYH�IRUHVW�FDWFKPHQWV�DQG�HVWDEOLVKLQJ�3LQXV�UDGLDWD�SODQWDWLRQV��3DUW����,QWURGXFWLRQ�WR�VWXG\�
+\GURORJLFDO�3URFHVVHV��������±����

5RZH��/���)DKH\��%���-DFNVRQ��5���'XQFDQ��0����������(IIHFWV�RI�ODQG�XVH�RQ�IORRGV�DQG�ORZ�IORZV�
,Q�� 0RVOH\�� 0�3��� 3HDUVRQ�� &�3�� HGV� � )ORRGV� DQG� GURXJKWV�� WKH� 1HZ� =HDODQG� H[SHULHQFH��
:HOOLQJWRQ��1HZ�=HDODQG�+\GURORJLFDO�6RFLHW\���3S����±����

5RZH��/�.���)DKH\��%�'���-DFNVRQ��5�-������D���7KH�K\GURORJ\�RI�3LQXV�UDGLDWD�SODQWDWLRQV��$Q
DQQRWDWHG�ELEOLRJUDSK\���60)������5HSRUW�����/DQGFDUH�5HVHDUFK�&RQWUDFW�5HSRUW�/&���������IRU
WKH�0LQLVWU\�IRU�WKH�(QYLURQPHQW��:HOOLQJWRQ��XQSXEOLVKHG��

5RZH��/�.���)DKH\��%�'���-DFNVRQ��5�-�������E���+\GURORJ\�RI�'RXJODV�ILU�SODQWDWLRQV�IRUHVWV��$Q
DQQRWDWHG�ELEOLRJUDSK\���60)������5HSRUW�����/DQGFDUH�5HVHDUFK�1HZ�=HDODQG�/WG�FRQWUDFW�UHSRUW
/&���������IRU�WKH�0LQLVWU\�IRU�WKH�(QYLURQPHQW��:HOOLQJWRQ��XQSXEOLVKHG��

5RZH��/�.���-DFNVRQ��5�-���)DKH\��%�'�������F���1HZ�=HDODQG�ODQG�XVH�K\GURORJ\��$Q�DQQRWDWHG
ELEOLRJUDSK\�� � 60)������ 5HSRUW� ��� � /DQGFDUH�5HVHDUFK�&RQWUDFW� 5HSRUW� /&��������� IRU� WKH
0LQLVWU\�IRU�WKH�(QYLURQPHQW��:HOOLQJWRQ��XQSXEOLVKHG��

5RZH��/�.���3KLOOLSV��&���0DUGHQ��0�� �����G�� �6HGLPHQWDWLRQ�SURFHVVHV�DQG�ZDWHU�\LHOG�VWXG\�
1RUWKHUQ�%RXQGDU\��.DLQJDURD�)RUHVW���5HSRUW����6XPPDU\�RI�UDLQIDOO��VWUHDPIORZ�DQG�VHGLPHQW
GDWD�FROOHFWHG�XQWLO�0DUFK�������DQG�FRPPHQWDU\�RQ�PRQLWRULQJ�SURJUDPPH���/DQGFDUH�5HVHDUFK
&RQWUDFW�5HSRUW�/&���������IRU�)OHWFKHU�&KDOOHQJH�)RUHVWV��XQSXEOLVKHG��

5RZH��/�.���-DFNVRQ��5�-���)DKH\��%�'����������/DQG�XVH�DQG�ZDWHU�UHVRXUFHV��+\GURORJLFDO�HIIHFWV
RI� GLIIHUHQW� YHJHWDWLRQ� FRYHUV�� � 60)������ 5HSRUW� ��� � /DQGFDUH� 5HVHDUFK� &RQWUDFW� 5HSRUW
/&���������IRU�WKH�0LQLVWU\�IRU�WKH�(QYLURQPHQW��:HOOLQJWRQ��XQSXEOLVKHG��

6FDUI��)����������+\GURORJLFDO�HIIHFWV�RI�FXOWXUDO�FKDQJHV�DW�0RXWHUH�H[SHULPHQWDO�EDVLQ���-RXUQDO
RI�+\GURORJ\��1HZ�=HDODQG��������±����

6FKRXWHQ��&�-�-�+����������2ULJLQ�DQG�RXWSXW�RI�VXVSHQGHG�DQG�GLVVROYHG�PDWHULDO�IURP�D�FDWFKPHQW
LQ�1RUWKODQG��1HZ�=HDODQG���ZLWK�SDUWLFXODU�UHIHUHQFH�WR�PDQ�LQGXFHG�FKDQJHV���3XEOLFDWLHV�YDQ�KHW
)\VLFK�*HRJUDILVFK�HQ�%RGHPNXQGLJ�/DERUDWRULXP�YDQ�GH�8QLYHUVLWHLW�YDQ�$PVWHUGDP�1R�����

6PLWK��&�0��������� �5LSDULDQ�DIIRUHVWDWLRQ�HIIHFWV�RQ�ZDWHU�\LHOGV�DQG�ZDWHU�TXDOLW\�LQ�SDVWXUH
FDWFKPHQWV���-RXUQDO�RI�(QYLURQPHQWDO�4XDOLW\��������±����

6PLWK��3�-�7����������9DULDWLRQ�RI�ZDWHU�\LHOG�IURP�FDWFKPHQWV�XQGHU�LQWURGXFHG�SDVWXUH�JUDVV�DQG
H[RWLF�IRUHVW��(DVW�2WDJR���-RXUQDO�RI�+\GURORJ\��1HZ�=HDODQG���������±����



���/DQGFDUH�5HVHDUFK

7RHEHV��&���3DOPHU��%�5���������+\GURORJLFDO�UHJLRQV�RI�1HZ�=HDODQG���:DWHU�	�6RLO�'LYLVLRQ��1HZ
=HDODQG�0LQLVWU\�RI�:RUNV��0LVFHOODQHRXV�+\GURORJLFDO�3XEOLFDWLRQ�1R�����:HOOLQJWRQ������S�

7RPOLQVRQ��$�,���6DQVRP��-����������5DLQIDOO�QRUPDOV�IRU�1HZ�=HDODQG�IRU�WKH�SHULRG�����±�����
:HOOLQJWRQ��1DWLRQDO�,QVWLWXWH�RI�:DWHU�DQG�$WPRVSKHULF�5HVHDUFK��1,:$�6FLHQFH�DQG�7HFKQRORJ\
6HULHV�1R����

9LVLRQ�6RIWZDUH�� �������78021=��7KH�XOWLPDS�PDS�RI�1HZ�=HDODQG�� �9HUVLRQ������� �9LVLRQ
6RIWZDUH���5RWRUXD�

:DOWHU��.����������,QGH[�WR�K\GURORJLFDO�UHFRUGLQJ�VLWHV�LQ�1HZ�=HDODQG����:HOOLQJWRQ��1DWLRQDO
,QVWLWXWH�RI�:DWHU�DQG�$WPRVSKHULF�5HVHDUFK�1,:$�7HFKQLFDO�5HSRUW����

:DXJK��-�5����������+\GURORJLFDO�HIIHFWV�RI�WKH�HVWDEOLVKPHQW�RI�IRUHVWV���,Q��/DQG�XVH�LQ�UHODWLRQ
WR�ZDWHU�TXDQWLW\�DQG�TXDOLW\���1HOVRQ�&DWFKPHQW�%RDUG���3S�����±����


