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/DQGFDUH�5HVHDUFK

&RQWHQWV

����,QWURGXFWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����%DFNJURXQG � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����60)�3URMHFW�������/DQG�&RYHU�(IIHFWV�RQ�:DWHU�$YDLODELOLW\ � � � � � � � � � � � � � � � � � �
����1HZ�=HDODQG�SODQWDWLRQ�IRUHVWV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����6RXUFHV�RI�K\GURORJLFDO�GDWD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����:DWHU�5HVRXUFHV�DQG�/DQG�8VH�'DWD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 1RUWKODQG�5HJLRQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� $XFNODQG�5HJLRQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� :DLNDWR�5HJLRQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� %D\�RI�3OHQW\�5HJLRQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� *LVERUQH�'LVWULFW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� +DZNH¶V�%D\�5HJLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� 0DQDZDWX�:DQJDQXL�5HJLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� :HOOLQJWRQ�5HJLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� 7DVPDQ�'LVWULFW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� :HVW�&RDVW�5HJLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� &DQWHUEXU\�5HJLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 2WDJR�5HJLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 2WKHU�5HJLRQV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

����5HIHUHQFHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

����$FNQRZOHGJHPHQWV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
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/DQGFDUH�5HVHDUFK

�� ,QWURGXFWLRQ

3URMHFW�������/DQG�&RYHU�(IIHFWV�RQ�:DWHU�$YDLODELOLW\� LV� IXQGHG�E\�D�JUDQW� IURP�WKH�0LQLVWU\�IRU� WKH
(QYLURQPHQW¶V�6XVWDLQDEOH�0DQDJHPHQW�)XQG���7KH�SXUSRVH�RI�WKH�SURMHFW�LV�WR�SURYLGH�LQIRUPDWLRQ�DQG�WRROV
WR�DVVLVW�ZDWHU�DQG�ODQG�PDQDJHUV�PDNH�WKH�EHVW�DOORFDWLRQV�RI�ZDWHU�UHVRXUFHV�IRU�DOO�HQG�XVHUV�

:LWKLQ�WKH�SURMHFW��D�VHULHV�RI�ELEOLRJUDSKLHV�KDYH�EHHQ�SUHSDUHG�SURYLGLQJ�LQIRUPDWLRQ�RQ�K\GURORJLFDO�GDWD
IRU�UDGLDWD�SLQH��3LQXV�UDGLDWD��SODQWDWLRQV��'RXJODV�ILU��3VHXGRWVXJD�PHQ]LHVLL��IRUHVWV�DQG�SODQWDWLRQV��DQG
1HZ�=HDODQG�ODQG�XVH�VWXGLHV��5RZH�HW�DO������D������E������F��

7KLV�UHSRUW�SURYLGHV�LQIRUPDWLRQ�RQ�FDWFKPHQWV�WKDW�KDYH�JDXJHG�VWUHDPIORZV�DQG�FRQWDLQ�D�VXEVWDQWLDO
SURSRUWLRQ�RI�H[RWLF�SODQWDWLRQV��HLWKHU�3��UDGLDWD�RU�'RXJODV�ILU�� �,Q�RUGHU�WR�KDYH�D�EDVLV�IRU�DVVHVVLQJ
FKDQJHV� WR� WKH� VWUHDPIORZ� UHJLPH�� FRQWURO� FDWFKPHQWV� ZLWK� VWDEOH� ODQG� XVH� KDYH� EHHQ� VRXJKW�� � 7KHVH
FDWFKPHQWV�PD\�KDYH�D�VLQJOH�ODQG�XVH�RU�EH�D�PL[�RI��VD\��QDWLYH�IRUHVW�DQG�SDVWXUH���$OVR�LQFOXGHG�LQ�WKLV
OLVWLQJ�DUH�D�QXPEHU�RI�UDLQJDXJHV��
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/DQGFDUH�5HVHDUFK

�� %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���0F/DUHQ�������3KLOOLSV�HW�DO�������
� 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¶� UDLQ� ZDWHU� WR�PHHW� WKH� ELRORJLFDO� QHHGV� RI� WUHHV� IRU� JURZWK�� DQG
GRZQVWUHDP�XVHUV� ZKR� UHTXLUH� ZDWHU� IRU� PXQLFLSDO�� VWRFN�ZDWHU� DQG� LUULJDWLRQ� VXSSOLHV�� RU� WR� VXVWDLQ
PLQLPXP�OHYHOV�LQ�ULYHUV�IRU�UHFUHDWLRQ��RU�WR�PDLQWDLQ�LQ�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�LQ�WKH�(QYLURQPHQWDO�&RXUW�

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\

:RUNVKRSV�LQ�1HOVRQ��0DUFK������VSRQVRUHG�E\�7DVPDQ�'LVWULFW�&RXQFLO��/DQGFDUH�5HVHDUFK��1HZ�=HDODQG
+\GURORJLFDO�6RFLHW\��5RZH�������DQG�5RWRUXD��0D\�������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



�

/DQGFDUH�5HVHDUFK

DQG�ODQG�XVH�GDWD�IURP�1HZ�=HDODQG�FDWFKPHQWV��DQG�GHYHORS�D�GHFLVLRQ�VXSSRUW�UHVRXUFH�WR�HQDEOH�ZDWHU
DQG� ODQG� PDQDJHUV� 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�QXPEHU�RQH�SODQWDWLRQ�VSHFLHV�JURZQ�FRPSULVLQJ�PRUH�WKDQ������P�KD��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�SURYLVLRQDO�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�K\GURORJLFDO�GDWD

&DWFKPHQW�VWXGLHV�DW�*OHQGKX��2WDJR���0DLPDL��:HVW�&RDVW���'RQDOG�&UHHN�DQG�0RXWHUH��1HOVRQ���$VKOH\
�&DQWHUEXU\��DQG�3XUXNRKXNRKX��&HQWUDO�1RUWK�,VODQG��SURYLGH�WKH�EXON�RI�WKH�LQIRUPDWLRQ�RQ�WKH�K\GURORJ\
RI�1HZ�=HDODQG�IRUHVWV��EXW�IRU�3LQXV�UDGLDWD�SODQWDWLRQV�RU�QDWLYH�IRUHVWV��QRW�'RXJODV�ILU�SODQWDWLRQV���$SDUW
IURP�0RXWHUH�DQG�$VKOH\��WKHVH�DUH�KLJKHU�UDLQIDOO�DUHDV�ZKHUH�FRQFHUQV�DERXW�ZDWHU�\LHOGV�DUH�QRW�KLJK�
7KLV�LV�LQ�FRQWUDVW�WR��VD\��1HOVRQ�DQG�WKH�HDVW�FRDVWV�RI�ERWK�LVODQGV�ZKHUH�ZDWHU�LV�RIWHQ�VFDUFH�LQ�VXPPHU
DQG�WKH�PRVW�UHOHYDQW�GDWD�FRPHV�IURP�VWXGLHV�DW�'RQDOG�&UHHN��0RXWHUH�DQG�$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�WZR
ERRNV�SXEOLVKHG�E\�WKH�1HZ�=HDODQG�+\GURORJLFDO�6RFLHW\��0RVOH\�������0RVOH\�	�3HDUVRQ�������SURYLGH
JRRG�VXPPDULHV�RI�WKH�ZLGHU�DVSHFWV�RI�1HZ�=HDODQG�K\GURORJ\�

7KHUH�DUH�PDQ\�VLWHV�WKURXJKRXW�1HZ�=HDODQG�ZKHUH�IORZ�UHFRUGV�KDYH�EHHQ�FROOHFWHG���0DQ\�RI�WKHVH�DUH
QRZ�FORVHG��KRZHYHU��DV�QHWZRUNV�KDYH�EHHQ�UHYLHZHG�RU�ZHUH�VHW�XS�IRU�VSHFLILF��VKRUW�WHUP�SXUSRVHV���7KLV
UHSRUW�OLVWV�WKRVH�VLWHV�WKDW�VHHP�WR�WKH�DXWKRU�WR�EH�RI�PRVW�LPSRUWDQFH�IRU�UHYLHZLQJ�ODQG�XVH�FKDQJH�
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�� :DWHU�5HVRXUFHV�DQG�/DQG�XVH�'DWD

7KH�GDWD�LQ�WKLV�VHFWLRQ�LV�VXPPDULVHG�E\�UHJLRQ�DQG�LQFOXGH�FDWFKPHQWV�RSHUDWHG�E\�WHUULWRULDO�DXWKRULWLHV�
WKH�1DWLRQDO�,QVWLWXWH�RI�:DWHU�DQG�$WPRVSKHULF�5HVHDUFK��1,:$���/DQGFDUH�5HVHDUFK��/&5��DQG�:DWHUFDUH
6HUYLFHV���,Q�HDFK�RI�WKHVH�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����������

7KH�GRPLQDQW�ODQG�XVH�LQ�HDFK�RI�WKH�FDWFKPHQWV�LV�VKRZQ�LQ�WKH�WDEOHV���7KLV�KDV�EHHQ�GHULYHG�PDLQO\�IURP
����������PDSV�EXW�VRPH����������PDSV�KDYH�EHHQ�XVHG���,Q�VRPH�FDVHV�WKH�YDULRXV�WHUULWRULDO�DXWKRULWLHV
KDYH�SURYLGHG�PRUH�DFFXUDWH�GLVWULEXWLRQV�RI�WKH�YDULRXV�ODQGXVH�FDWHJRULHV���

*UDSKV� WKDW� VKRZ� WKH� H[WHQW� RI� VWUHDPIORZ� UHFRUGV� IRU� HDFK� VLWH� LQGLFDWH� DSSUR[LPDWH� ODQG� XVH� LQ� WKH
FDWFKPHQW�XSVWUHDP�RI�WKH�VWUHDPJDXJLQJ�SRLQW�

�s SDVWXUH�RU�WXVVRFN�JUDVVODQG
�x WUHHV�±�QDWLYH�IRUHVW��RU�H[RWLF�SODQWDWLRQ��RU�ERWK
�� PL[HG�ODQG�XVH
�� VFUXE
�q SUHFLSLWDWLRQ�

$EEUHYLDWLRQV�XVHG�IRU�WKH�UHFRUGLQJ�DXWKRULWLHV�DUH�

$5& $XFNODQG�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
15& 1RUWKODQG�5HJLRQDO�&RXQFLO
25& 2WDJR�5HJLRQDO�&RXQFLO
7'& 7DVPDQ�'LVWULFW�&RXQFLO
75& 7DUDQDNL�5HJLRQDO�&RXFLO
:&5& :HVW�&RDVW�5HJLRQDO�&RXQFLO
:5& :HOOLQJWRQ�5HJLRQDO�&RXQFLO
:6 :DWHUFDUH�6HUYLFHV
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��� 1RUWKODQG�5HJLRQ

0DQJDNDKLD�6XLWH

2QH�VHW�RI�JDXJHG�FDWFKPHQWV�ZLWK�KLJK�SHUFHQWDJHV�RI�H[RWLF�SODQWDWLRQV�DV�DGYLVHG�E\�1RUWKODQG�5HJLRQDO
&RXQFLO�LQ�WKH�1RUWKODQG�5HJLRQ�FHQWUHG�RQ�WKH�0DQJDNDKLD�5LYHU�WR�WKH�HDVW�RI�:KDQJDUHL���7DEOH���OLVWV
WKH�VXLWH�RI�DVVRFLDWHG�FDWFKPHQWV�DQG�QHDUE\�UDLQIDOO�VWDWLRQV�ZLWK�SRWHQWLDO�IRU�XVH�LQ�WKLV�VWXG\���)LJ���
VKRZV� WKH�SHULRGV�RI� UHFRUG� IRU� WKHVH� VWDWLRQV�ZLWK� WKH�JDSV� LQGLFDWLQJ�ZKHUH�ZKROH�FDOHQGDU�\HDUV�DUH
PLVVLQJ�

7DEOH�� 1RUWKODQG�5HJLRQ��0DQJDNDKLD�VXLWH�

6LWH 'DWD
6RXUFH

6LWH
1XPEHU

*ULG
5HIHUHQFH

6WDUW (QG $UHD
�NP��

$OWLWXGH
�P�

/DQG�&RYHU

6WUHDPIORZ

2SRXWHNH�#
6XVSHQVLRQ�%ULGJH

15& ������� 3�������� 'HF
����

��� 1DWLYH���H[RWLF

0DQJDNDKLD�#
*RUJH

1,:$ ����� 3�������� 'HF
����

��� ([RWLF���QDWLYH��
SDVWXUH

0DQJDNDKLD�#
7LWRNL

15& ����� 3�������� )HE
����

��� ([RWLF���QDWLYH��
SDVWXUH

.DLKX�#�*RUJH 15& ����� 3�������� 0DU
����

��� 3DVWXUH���QDWLYH
��H[RWLF

.DLKX�#�0DURSLX 1,:$ ����� 3�������� 2FW
����

)HE
����

��� 3DVWXUH���QDWLYH
��H[RWLF

+LNXUDQJL�#
0RHQJDZDKLQH

15& ����� 3�������� $SU
����

��� 1DWLYH���H[RWLF��
SDVWXUH

3XNHWXUXD�#
3XNHWLWRL�

1,:$ ����� 3�������� -DQ
����

$XJ
����

���� 3DVWXUH

2SDKL�#�3RQG 15& ����� 3�������� )HE
����

-DQ
����

��� 3DVWXUH���QDWLYH

5DLQIDOO

%URRNYDOH�LQ
2SRXWHNH

15& ������ 3�������� 1RY
����

���

3XNHZDHQJD�LQ
3XNHWXUXD�

1,:$ ������ 3�������� 2FW
����

6HS
����

��

2NDULND�LQ�:DLUXD 15& ������ 4�������� )HE
����

���

2I�WKHVH�FDWFKPHQWV��WKH�2SRXWHNH�5LYHU�FDWFKPHQW�KDV�WKH�PRVW�H[WHQVLYH�DUHD�RI�IRUHVW��RYHU������ZLWK
SHUKDSV�����LQ�H[RWLF�SODQWDWLRQV�DW������DQG�OLPLWHG�VFRSH�IRU�H[SDQVLRQ�WKHUHDIWHU��1=06���������7KH
.DLKX�5LYHU�FDWFKPHQW��DGMDFHQW�WR�WKH�2SRXWHNH�5LYHU��KDV�WKH�SRWHQWLDO�WR�EH�XVHIXO�DV�D�FRQWURO�FDWFKPHQW
DJDLQVW�ZKLFK�WR�FRPSDUH�IORZV�IURP�RWKHU�FDWFKPHQWV��DOWKRXJK�WKHUH�KDV�EHHQ�SODQWDWLRQ�GHYHORSPHQW���7KH
IORZ�UHFRUG�IURP�.DLKX�5LYHU�#�*RUJH�GRHV�EHJLQ�HDUOLHU�DQG�FRXOG�EH�FRPSDUHG�ZLWK�WKH�2SDKL�6WUHDP�WR
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WKH�QRUWK���7KHUH�DUH�FRPSDUDEOH�SHULRGV�EHWZHHQ�WKH�.DLKX�5LYHU�#�*RUJH�DQG�WKH�0DQJDNDKLD�5LYHU�ZKLFK
KDV�GDWD�DYDLODEOH�IRU�WZR�VLWHV���7KH�0DQJDNDKLD�5LYHU�*RUJH�VLWH�UHFRUG�EHJLQV�LQ������ZKLOH�WKH�UHFRUG
DW� WKH�7LWRNL�JDXJLQJ�VWDWLRQ�VWDUWV� LQ������� �7KHUH� LV�DOVR�DQ�DUHD�RI�H[RWLF� IRUHVW�HVWDEOLVKPHQW� LQ� WKH
0DQJDNDKLD�5LYHU�LQ�DGGLWLRQ�WR�WKDW�DOUHDG\�QRWHG�IRU�WKH�2SRXWHNH�5LYHU���:KLOH�VSDQQLQJ�D�ORQJ�SHULRG
IURP�WKH�HDUO\�����V��WKH�+LNXUDQJL�5LYHU�UHFRUG�KDV�D�JDS�RI�QHDUO\����\HDUV���

)LJ��� 3HULRGV�RI�UHFRUG�IRU�VWDWLRQV�LQ�WKH�2SRXWHNH�VXLWH���6WUHDPIORZ�VLWHV�DUH����2SRXWHNH�#�6XVSHQVLRQ
%ULGJH�� ��0DQJDNDKLD�#�*RUJH�� ��0DQJDNDKLD�#�7LWRNL�� ��.DLKX�#�*RUJH�� ��.DLKX�#�0DURSLX�� �
+LNXUDQJL�#�0RHQJDZDKLQH����3XNHWXUXD�#�3XNHWLWRL����2SDKL�#�3RQG���5DLQIDOO�VLWHV�DUH����%URRNYDOH�LQ
2SRXWHNH�����3XNHZDHQJD�LQ�3XNHWXUXD�����2NDULND�LQ�:DLUXD���

0DQJDKDKXUX�6XLWH

7KH�VHFRQG�VXLWH�RI�FDWFKPHQWV�LV�EDVHG�DURXQG�WKH�0DQJDKDKXUX�6WUHDP�QRUWK�HDVW�RI�:KDQJDUHL��7DEOH���
)LJ������ �7KH�*OHQEHUYLH�FDWFKPHQWV�ZHUH� LQ�H[RWLF� IRUHVW��EXW� WKHLU� VKRUW� UHFRUGV�PD\�EH� OLPLWHG� WR�DQ
LQGLFDWRU�RI�ZDWHU�\LHOG�IURP�PDWXUH�IRUHVWV�LQ�WKLV�UHJLRQ�DQG�IRU�D�VKRUW�SHULRG�DIWHU�KDUYHVWLQJ���7KH�ORQJHVW
UXQQLQJ�GDWD�LV�IURP�WKH�0DQJDKDKXUX�6WUHDP��ZKLFK�LV�GRPLQDQWO\�QDWLYH�IRUHVW�EXW�ZLWK�D�VLJQLILFDQW�H[RWLF
IRUHVW�FRPSRQHQW���7KH�WLPH�VSDQ�RI�WKH�1JXQJXUX�5LYHU�UHFRUG�WR�WKH�VRXWK�LV�SRWHQWLDOO\�WKH�EHVW�FRQWURO
FDWFKPHQW�EXW�WKH�3XNHWXUXD�FDWFKPHQWV�PD\�DOVR�SURYH�XVHIXO�
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7DEOH�� 1RUWKODQG�5HJLRQ��0DQJDKDKXUX�VXLWH

6LWH 'DWD
6RXUFH

6LWH
1XPEHU

*ULG
5HIHUHQFH

6WDUW (QG $UHD
�NP��

$OWLWXGH
�P�

/DQG�&RYHU

6WUHDPIORZ

0DQJDKDKXUX
#�&RXQW\�:HLU

15& ����� 4�������� 'HF
����

���� 1DWLYH���H[RWLF

1JXQJXUX�#
'XJPRUHV�URFN

15& ���� 4�������� $XJ
����

���� 1DWLYH

*OHQEHUYLH�#
4XDUU\

1,:$ ���� 4�������� 'HF
����

-DQ
����

���� ([RWLF

*OHQEHUYLH�#
3LQHV

1,:$ ���� 4�������� $SU
����

-XO
����

���� ([RWLF

*OHQEHUYLH�#
/RJ�%ULGJH

1,:$ ���� 4�������� $SU
����

-XO
����

���� ([RWLF

3XNHWXUXD�#
3XNHWLWRL�

1,:$ ����� 3�������� -DQ
����

$XJ
����

���� 3DVWXUH

5DLQIDOO

2NDULND�LQ
:DLUXD

15& ������ 4�������� )HE
����

���

1REOH�7RGG�LQ
1JXQJXUX

1,:$ ������ 4�������� -XO
����

0D\
����

���

3ROHUDLQ�LQ
1JXQJXUX

15& ������ 4�������� 2FW
����

���

*OHQEHUYLH�LQ
+DWHD

1,:$ ������ 4�������� $XJ
����

���

:DLWDQJL�5G�LQ
*OHQEHUYLH

1,:$ ������ 4�������� 6HS
����

-XQ
����

���

3XNHZDHQJD�LQ
3XNHWXUXD�

1,:$ ������ 3�������� 2FW
����

6HS
����

��
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)LJ���� 3HULRGV�RI�UHFRUG�IRU�VWDWLRQV�LQ�WKH�0DQJDKDKXUX�VXLWH���6WUHDPIORZ�VLWHV�DUH����0DQJDKDKXUD�#
&RXQW\�:HLU����1JXQJXUX�#�'XJPRUHV�5RFN����*OHQEHUYLH�#�4XDUU\����*OHQEHUYLH�#�3LQHV����*OHQEHUYLH
#�/RJ�%ULGJH����3XNHWXUXD�#3XNHWLWRL���5DLQIDOO�VLWHV�DUH����2NDULND�LQ�:DLUXD����1REOH�7RGG�LQ�1JXQJXUX�
��3ROHUDLQ� LQ�1JXQJXUX�� ���*OHQEHUYLH� LQ�+DWHD�� ���:DLWDQJL�5RDG� LQ�*OHQEHUYLH�� ���3XNHZDHQJD� LQ
3XNHWXUXD�
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��� $XFNODQG�5HJLRQ

:HOOVIRUG�6XLWH

$XFNODQG�5HJLRQDO�&RXQFLO�DGYLVHG�WKDW�WKH�:DLZKLX�6WUHDP�QRUWK�RI�:HOOVIRUG�PD\�EH�VXLWDEOH�IRU�WKLV
SURMHFW���$QRWKHU�FDWFKPHQW�LQ�WKH�DUHD�ZLWK�H[RWLF�IRUHVW�LV�LQ�WKH�7RSXQL�5LYHU���7KHVH�WZR�FDWFKPHQWV�PDNH
XS�WKH�EDVLV�IRU�WKH�:HOOVIRUG�VXLWH�OLVWHG�LQ�7DEOH���DQG�)LJ����

7DEOH�� $XFNODQG�5HJLRQ��:HOOVIRUG�VXLWH

6LWH 'DWD
6RXUFH

6LWH
1XPEHU

*ULG
5HIHUHQFH

6WDUW (QG $UHD
�NP��

$OWLWXGH
�P�

/DQG�&RYHU

6WUHDPIORZ

:DLZKLX�#�'RPH
6KDGRZ

1,:$ ����� 5�������� 1RY
����

���� ([RWLF���QDWLYH

7RSXQL�#�2OG
1RUWK�5RDG

1,:$ ����� 4�������� 'HF
����

0D\
����

���� ([RWLF

.RNRSX�#
0F%HWKV

1,:$ ����� 4�������� -XQ
����

$XJ
����

���� 3DVWXUH

+RWHR�#�*XEEV $5& ����� 4�������� $XJ
����

���� ([RWLF��SDVWXUH��
QDWLYH

7DPDK�XQJD�#
4XLQWDOV�)DOOV

$5& ���� 5�������� )HE
����

���� 3DVWXUH���QDWLYH
��H[RWLF

0DKXUDQJL�#
&ROOHJH

$5& ���� 5�������� -XQ
����

���� ([RWLF��SDVWXUH��
QDWLYH

5DLQIDOO

*RDW�)ODW�LQ
:DLZKLX�

1,:$ ������ 5�������� 2FW
����

���

.DLSDUD�)RUHVW�LQ
7RSXQL

$5& ������ 4�������� 6HS
����

0D\
����

��

.RNRSX�%ORFN
5RDG�LQ�.RNRSX

1,:$ ������ 4�������� 6HS
����

$XJ
����

���

2OGILHOGV�LQ�+RWHR $5& ������ 4�������� 0D\
����

��

4XLQWDOV�)DOOV�LQ
7DPDKXQJD

$5& ������ 5�������� 1RY
����

��

7XFNHUV�LQ
7DPDKXQJD

$5& ������ 5�������� 0D\
����

6HS
����

��
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)LJ��� 3HULRGV�RI�UHFRUG�IRU�VWDWLRQV�LQ�WKH�:HOOVIRUG�VXLWH���6WUHDPIORZ�VLWHV�DUH����:DLZKLX�#�'RPH
6KDGRZ����7RSXQL�#�2OG�1RUWK�5RDG����.RNRSX�#�0F%HWKV����+RWHR�#�*XEEV����7DPDKXQJD�#�4XLQWDOV
)DOOV����0DKXUDQJL�#�&ROOHJH���5DLQIDOO�VLWHV�DUH����*RDW�)ODW�LQ�:DLZKLX����.DLSDUD�)RUHVW�LQ�7RSXQL���
.RNRSX�%ORFN�5RDG�LQ�.RNRSX�����2OGILHOGV�LQ�+RWHR�����4XLQWDOV�)DOOV�LQ�7DPDKXQJD�����7XFNHUV�LQ
7DPDKXQJD�

7KHUH�DUH����\HDUV�RI�GDWD�IURP�7RSXQL�6WUHDP��D�VPDOO�WRWDOO\�SLQH�IRUHVWHG�FDWFKPHQW���&RPSDULVRQV�PD\
EH�PDGH�ZLWK�.RNRSX�6WUHDP��D�SDVWXUH�FDWFKPHQW�DQG�XVHG�E\�5LGGHOO�	�0DUWLQ��������LQ�DQ�DQDO\VLV�RI
ZDWHU�\LHOG�IURP�FDWFKPHQWV�ZLWK�QDWLYH�IRUHVW��H[RWLF�SODQWDWLRQV�DQG�SDVWXUH�

7KH�:DLZKLX�6WUHDP��ZLWK�DERXW�KDOI�WKH�FDWFKPHQW�LQ�SLQH�SODQWDWLRQV�LQ�WKH�PLG�����V��KDV�WKH�ORQJHVW
UHFRUG� DQG� KDV� QRZ� EHHQ� WKURXJK� RQH� URWDWLRQ� ZLWK� KDUYHVWLQJ� WDNLQJ� SODFH� IURP� ������ � 7KHUH� LV�
XQIRUWXQDWHO\��QR�RWKHU�ORQJ�WHUP�UHFRUG�QHDUE\�ZLWK�ZKLFK�WR�FRPSDUH�FKDQJHV�WR�WKH�K\GURORJLF�UHJLPH�IRU
WKH�HDUO\�SDUW�RI�WKH�VWXG\�DOWKRXJK�:DXJK��������PDGH�FRPSDULVRQV�ZLWK�WKH�1JXQJXUX�5LYHU�LQFOXGHG�LQ
WKH�0DQJDKDKXUX�VXLWH���7KH�+RWHR�5LYHU��7DPDKXQJD�6WUHDP�DQG�0DKXUDQJL�5LYHU�FDWFKPHQWV�GR�RIIHU
SRVVLEOH�FRPSDULVRQV�LQ�WKH�ODWHU�SDUW�RI�WKH�VWXG\�

.XPHX�6XLWH

$QRWKHU�SRWHQWLDO�VXLWH�KDV�EHHQ�LGHQWLILHG�IURP�1=06�������$XFNODQG��LQ�WKH�.XPHX�DUHD���7DEOH���OLVWV
WKH�FDWFKPHQWV�DQG�UDLQIDOO�VWDWLRQV��ZLWK�)LJ����VKRZLQJ�WKH�SHULRGV�RI�UHFRUG��

2I�WKH�FDWFKPHQWV�LQ�WKH�.XPHX�VXLWH��5DQJLWRSXQL�6WUHDP�PHDVXUHG�DW�:DONHUV�ZLWK�DQ�H[RWLF�IRUHVW�FRYHU
RI�DERXW�����KDV�SRWHQWLDO���)RU�D�FRPSDULVRQ�FDWFKPHQW��WKH�PRVW�VXLWDEOH�DSSHDUV�WR�EH�+XDSDL�6WUHDP�
5HFRUGV�DW�WKH�RWKHU�VLWHV�EHJLQ�VHYHUDO�\HDUV�DIWHU�WKH�5DQJLWRSXQL�6WUHDP�UHFRUG�EHJLQV�
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7DEOH�� $XFNODQG�5HJLRQ��.XPHX�VXLWH

6LWH 'DWD
6RXUFH

6LWH
1XPEHU

*ULG
5HIHUHQFH

6WDUW (QG $UHD
�NP��

$OWLWXGH
�P�

/DQG�&RYHU

6WUHDPIORZ

5DQJLWRSXQL�#
:DONHUV

$5& ���� 5��������� 0D\
����

���� ([RWLF���QDWLYH��
SDVWXUH

+XDSDL�#�1�=
3DUWLFOH�%RDUG

$5& ����� 4��������� 0DU
����

���� 3DVWXUH��
KRUWLFXOWXUH

.XPHX�#
0DGGUHQ�:HLU

$5& ����� 4��������� 'HF
����

���� 3DVWXUH��
KRUWLXOWXUH

$UDULPX�#�2OG
1RUWK�5RDG

$5& ����� 4��������� 'HF
����

���� ([RWLF���QDWLYH��
SDVWXUH

:DLNRXNRX�#
/RQJODQGV

$5& ����� 4��������� -XO
����

0D\
����

���� 1DWLYH���SDVWXUH

5DLQIDOO

=DQGHUV�LQ
$UDULPX

$5& ������ 4��������� 1RY
����

��

0DGGUHQ�:HLU�LQ
.XPHX

$5& ������ 4��������� 'HF
����

��

$LUEDVH�LQ
:KHQXDSDL

$5& ������ 5��������� 6HS
����

��

:DONHUV�LQ
5DQJLWRSXQL

$5& ������ 5��������� 6HS
����

���

)LJ��� 3HULRGV�RI�UHFRUG�IRU�VWDWLRQV�LQ�WKH�.XPHX�VXLWH���6WUHDPIORZ�VLWHV�DUH����5DQJLWRSXQL�#�:DONHUV�
��+XDSDL�#�1�=�3DUWLFOH�%RDUG����.XPHX�#�0DGGUHQ�:HLU����$UDULPX�#�2OG�1RUWK�5RDG����:DLNRXNRX
#�/RQJODQGV���5DLQIDOO�VLWHV�DUH����=DQGHUV�LQ�$UDULPX����0DGGUHQ�:HLU�LQ�.XPHX����$LUEDVH�LQ�:KHQXDSDL�
��:DONHUV�LQ�5DQJLWRSXQL�
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��� :DLNDWR�5HJLRQ�

0RXPRXNDL�6XLWH

:DWHUFDUH�6HUYLFHV�KDYH�PDQDJHG�WKUHH�FDWFKPHQWV�VLQFH�WKH�ODWH�����V�LQ�WKH�+XQXD�5DQJHV��VRXWK�HDVW�RI
3DSDNXUD��7DEOH����)LJ��������7ZR�ZHUH�FOHDUHG�RI�VFUXE�DQG�SODQWHG�LQ�UDGLDWD�SLQH�DQG�-DSDQHVH�FHGDU�DQG
KDYH�EHHQ�PRQLWRUHG�WR�GDWH�

7DEOH�� :DLNDWR�5HJLRQ��:DWHUFDUH�6HUYLFHV��:6��0RXPRXNDL�VXLWH�DW�0DQJDWDZKLUL

6LWH 'DWD
6RXUFH

6LWH
1XPEHU

*ULG
5HIHUHQFH

6WDUW (QG $UHD
�NP��

/DQG�&RYHU

6WUHDPIORZ

0RXPRXNDL�1RUWK :6 ������ 6��������� 'HF����� ���� 6FUXE

0RXPRXNDL�&HQWUDO :6 ������ 6��������� 'HF����� ����� -DSDQHVH�FHGDU

0RXPRXNDL�6RXWK :6 ������ 6��������� 'HF����� ����� 5DGLDWD�SLQH�

5DLQIDOO

0RXPRXNDL�1RUWK :6 -DQ�����

0RXPRXNDL�&HQWUDO :6 -DQ�����

0RXPRXNDL�6RXWK :6 -DQ�����

)LJ���� 3HULRGV�RI�UHFRUG�IRU�VWDWLRQV�LQ�WKH�0RXPRXNDL�VXLWH���6WUHDPIORZ�VLWHV�DUH����0RXPRXNDL�1RUWK�
��0RXPRXNDL�&HQWUDO����0RXPRXNDL�6RXWK���5DLQIDOO�VLWHV�DUH����0RXPRXNDL�1RUWK����0RXPRXNDL�&HQWUDO�
��0RXPRXNDL�6RXWK�
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&RURPDQGHO�6XLWH

(QYLURQPHQW�:DLNDWR�LGHQWLILHG�VLWHV�LQ�WKH�&RURPDQGHO�WKDW�KDYH�DERXW����\HDU�UHFRUGV��7DEOH����)LJ�����
7KH�:KDUHNDZD�5LYHU��ZKLFK�KDV�D�ODUJH�EORFN�RI�7DLUXD�)RUHVW�DQG�2SLWRQXL�5LYHU��ZLWK�DERXW�����LQ
SODQWDWLRQ�� KDYH� KDUYHVWLQJ� WDNLQJ� SODFH� VR� WKHUH� LV� WKH� SRWHQWLDO� WR� VKRZ� WKH� UHODWHG� K\GURORJLFDO
FRQVHTXHQFHV�RI�WKDW�DFWLRQ�DQG�LQGLFDWLQJ�DQ\�GLIIHUHQFHV�ZLWK�QDWLYH�IRUHVW���7KH�0DKDNLUDX�5LYHU�FRXOG
EH�WKH�FRQWURO�FDWFKPHQW�IRU�2SLWRQXL�5LYHU���7KH�7DLUXD�5LYHU�PD\�EH�D�VXLWDEOH�FRQWURO�IRU�WKH�:KDUHNDZD
5LYHU�ZLWK�WKH�:DLZDZD�5LYHU�EHWZHHQ�ERWK�SODQWDWLRQ�IRUHVWV�EHLQJ�DQRWKHU�SRVVLEOH�FRQWURO�FDWFKPHQW�

7DEOH�� :DLNDWR�5HJLRQ��&RURPDQGHO�VXLWH

6LWH 'DWD
6RXUFH

6LWH
1XPEHU

*ULG
5HIHUHQFH

6WDUW (QG $UHD
�NP��

$OWLWXGH
�P�

/DQG�&RYHU

6WUHDPIORZ

2SLWRQXL�#�'�6
$ZDUXD

(: ����� 7��������� -XQ
����

�� ([RWLF���QDWLYH

:KDUHNDZD�#
$GDPV�)DUP�%ULGJH

(: ����� 7��������� -XQ
����

���� ([RWLF���QDWLYH

0DKDNLUDX�#�(���
5RDG

(: ����� 7��������� 6HS
����

0DU
����

���� 1DWLYH

:DLZDZD�#
5DQJLKDX�5RDG

(: ����� 7��������� -XO
����

��� 1DWLYH��
SDVWXUH���VFUXE

7DLUXD�#�%URNHQ
+LOOV

(: ����� 7��������� -XO
����

��� 1DWLYH��
SDVWXUH���VFUXE

5DLQIDOO

3LQQDFOHV�LQ
.DXDHUDQJD

(: ������ 7��������� -DQ
����

���

&DWOH\V�LQ
.DXDHUDQJD

1,:$ ������ 7��������� 0D\
����

-DQ
����

���

:KDUHNDZD�LQ�7DLUXD (: ������ 7��������� 0D\
����

���

&DVWOH�5RFN�LQ
0DWDZDL

(: ������ 7��������� 6HS
����

���
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)LJ���� 3HULRGV�RI� UHFRUG� IRU�VWDWLRQV� LQ� WKH�&RURPDQGHO�VXLWH�� �6WUHDPIORZ�VLWHV�DUH����2SLWRQXL�#�'�6
$ZDUXD����:KDUHNDZD�#�$GDPV�)DUP�%ULGJH����0DKDNLUDX�#�(����5RDG����:DLZDZD�#�5DQJLKDX�5RDG�
�� 7DLUXD�#� %URNHQ� +LOOV�� � 5DLQIDOO� VLWHV� DUH�� �� 3LQQDFOHV� LQ� .DXDHUDQJD�� �� &DWOH\V� LQ� .DXDHUDQJD�� �
:KDUHNDZD�LQ�7DLUXD����&DVWOH�5RFN�LQ�0DWDZDL�

3XUXNRKXNRKX�6XLWH

7DEOH���DQG�)LJXUH���OLVW�VWDWLRQV�HVWDEOLVKHG�ZLWKLQ�WKH�3XUXNRKXNRKX�([SHULPHQWDO�EDVLQ�LQ�WKH�����±��V�
3XUXNL�ZDV�KDUYHVWHG�LQ�WKH�ODWH�����V�DQG�LV�RQH�RI�D�IHZ�JDXJHG�VWDWLRQV�LQ�1HZ�=HDODQG�WKDW�KDV�EHHQ
PRQLWRUHG�WKURXJKRXW�D�IXOO�URWDWLRQ�RI�SLQHV���7KHUH�DUH�GLIIHUHQFHV�LQ�IORZ�IURP�WKHVH�FDWFKPHQWV�WKDW�ZHUH
DWWULEXWHG�WR�WKH�YDULDEOH�QDWXUH�RI�WKH�YROFDQLF�JHRORJ\�DV�WKH�FDWFKPHQW�JHRJUDSKLF�ERXQGDU\�PD\�QRW�UHIOHFW
WKH�K\GURORJLF�ERXQGDU\��'RQV���������1RQHWKHOHVV��WKLV�VXLWH�LV�RQH�RI�WKH�EHWWHU�PRQLWRUHG�LQ�1HZ�=HDODQG�

)LJ���� 3HULRGV�RI�UHFRUG�IRU�VWDWLRQV�LQ�WKH�3XUXNRKXNRKX�VXLWH���6WUHDPIORZ�VLWHV�DUH����3XUXNRKXNRKX�#
:HLU�� �� 3XUXNRKXNRKX� #� 3XUXRUDNDX�� �� 3XUXNRKXNRKX� #� 3XUXNL�� �� 3XUXNRKXNRKX� #� 3XUXWDND�� �
3XUXNRKXNRKX�#�3XUXNL�5XD����3XUXNRKXNRKX�#�3XUXNL�7RUX����3XUXNRKXNRKX�#�3XUXNL�7DKL����3XUXZDL
#�*RUJH�����7H�:DUX�LQ�3XUXKRX���5DLQIDOO�VLWHV�DUH�����3XUXNRKXNRKX�����1R����LQ�3XUXNRKXNRKX�



��

/DQGFDUH�5HVHDUFK

7DEOH�� :DLNDWR�5HJLRQ��3XUXNRKXNRKX�VXLWH

6LWH 'DWD
6RXUFH

6LWH
1XPEHU

*ULG
5HIHUHQFH

6WDUW (QG $UHD
�NP��

$OWLWXGH
�P�

/DQG�&RYHU

6WUHDPIORZ

3XUXNRKXNRKX�#
:HLU

1,:$ ������� 8��������� -DQ
����

0D\
����

���� ([RWLF���SDVWXUH
��QDWLYH

3XUXNRKXNRKX�#
3XUXRUDNDX

1,:$ ������� 8��������� 'HF
����

-DQ
����

���� 1DWLYH

3XUXNRKXNRKX�#
3XUXNL

1,:$ ������� 8��������� 'HF
����

���� ([RWLF

3XUXNRKXNRKX�#
3XUXWDND

1,:$ ������� 8��������� 'HF
����

���� 3DVWXUH

3XUXNRKXNRKX�#
3XUXNL�5XD

1,:$ ������� 8��������� )HE
����

-DQ
����

��� ([RWLF

3XUXNRKXNRKX�#
3XUXNL�7RUX

1,:$ ������� 8��������� )HE
����

-DQ
����

���� ([RWLF

3XUXNRKXNRKX�#
3XUXNL�7DKL

1,:$ ������� 8��������� 'HF
����

-DQ
����

��� ([RWLF

3XUXZDL�#
*RUJH

1,:$ ������� 8��������� 0D\
����

2FW
����

���� 1DWLYH

7H�:DUX�#
3XUXKRX

1,:$ ������� 8��������� 'HF
����

-DQ
����

�� 3DVWXUH�

5DLQIDOO

3XUXNRKXNRKX 1,:$ ������ 8��������� )HE
����

)HE
����

���

1R����LQ
3XUXNRKXNRKX

1,:$ ������ 8��������� 0D\
����

���

7RNRURD�6XLWH

$�VXLWH�RI�FDWFKPHQWV�QHDU�7RNRURD��7DEOH���DQG�)LJ�����KDV�PL[HG�ODQG�XVH�ZLWK�SLQH�SODQWDWLRQV�LQ�D�QXPEHU
RI�FDWFKPHQWV���0XFK�RI�WKH�SLQH�HVWDEOLVKPHQW�EHJDQ�LQ������DQG�SUHGDWHV�IORZ�UHFRUGLQJ��'HOO��������7KHUH
DUH�FRQVLGHUDEOH�YDULDWLRQV�LQ�UXQRII�DVVRFLDWHG�ZLWK�WKH�SRURXV�QDWXUH�RI�PXFK�RI�WKH�JHRORJ\�LQ�WKH�UHJLRQ
DQG
'HOO��������QRWHG�WKDW�LQGLYLGXDO�FDWFKPHQWV�KHUH�PD\�QRW�EH�ZDWHUWLJKW��
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7DEOH�� :DLNDWR�5HJLRQ��7RNRURD�VXLWH�

6LWH 'DWD
6RXUFH

6LWH
1XPEHU

*ULG
5HIHUHQFH

6WDUW (QG $UHD
�NP��

$OWLWXGH
�P�

/DQG�&RYHU

6WUHDPIORZ

:DLPDNDULUL�#
:DLPDNDULUL�5RDG

(: ������� 7��������� 'HF
����

$SU
����

�� ([RWLF���QDWLYH

2UDND�#�3LQHGDOH (: ������� 7��������� -XO
����

��� ([RWLF���QDWLYH
��SDVWXUH

:DLSDSD�#
1JDURPD�5RDG

1,:$ ����� 7��������� $SU
����

��� 1DWLYH��
SDVWXUH

5DLQIDOO

1JDURPD�LQ�3XQXL (: ������ 7��������� -XQ
����

���

0XLUV�5RDG�LQ
2UDND

(: ������ 8��������� -XQ
����

6HS
����

���

2YHUGDOH�5RDG�LQ
2UDND

(: -XQ
����

.DLPDL�LQ
5DSXUDSX�

(: ������ 7��������� 1RY
����

���

1HZ�1RUWK�5RDG�LQ
3RNDLZKHQXD

1,:$ ������ 8��������� 0D\
����

-DQ
����

���

)LJ���� 3HULRGV� RI� UHFRUG� IRU� VWDWLRQV� LQ� WKH� 7RNRURD� VXLWH�� � 6WUHDPIORZ� VLWHV� DUH�� ��:DLPDNDULUL�#
:DLPDNDULUL�5RDG����2UDND�#�3LQHGDOH����:DLSDSD�#�1JDURPD�5RDG���5DLQIDOO�VLWHV�DUH����1JDURPD�LQ�3XQXL�
��0XLUV�5RDG�LQ�2UDND����2YHUGDOH�5RDG�LQ�2UDND����.DLPDL�LQ�5DSXUDSX����1HZ�1RUWK�5RDG�LQ�3RNDLZKHQXD�
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���� %D\�RI�3OHQW\�5HJLRQ

3RNDLURD�6XLWH

6WUHDPV�ZHUH�PRQLWRUHG�LQ�WKH�3RNDLURD�6WUHDP�FDWFKPHQW�LQ�WKH�1RUWKHUQ�%RXQGDU\�RI�.DLQJDURD�)RUHVW
EHWZHHQ������DQG��������+DUYHVWLQJ�LQ�WKH�3RNDLURD�6WUHDP�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���+HQFH��WKLV�VHW�LV�SUREDEO\�RI�OLPLWHG�YDOXH�

7DUDZHUD�.DLWXQD�6XLWH

7ZR�RWKHU�FDWFKPHQWV�ZKLFK�DUH�SRVVLELOLWLHV�DUH�WKH�.DLWXQD�DQG�7DUDZHUD�5LYHUV�ZKLFK�GUDLQ�LQWR�WKH�%D\
RI�3OHQW\���+RZHYHU��WKH�EHVW�.DLWXQD�5LYHU�UHFRUG��DW�7H�0DWDL��6LWH���������EHLQJ�WLGDO�UXOHV�RXW�WKLV�VWDWLRQ�
7KH�ORQJ�WHUP�UHFRUG�IURP�WKH�7DUDZHUD�5LYHU�KDV�EHHQ�VXEMHFW�WR�DQDO\VLV�D�QXPEHU�RI�WLPHV��H�J���'RQV������
3DQJ�������ZLWK�WKH�:KDNDWDQH�5LYHU�EHLQJ�XVHG�IRU�FRPSDULVRQ��7DEOH����

7DEOH�� %D\�RI�3OHQW\�5HJLRQ��7DUDZHUD�VXLWH

6LWH 'DWD
6RXUFH

6LWH
1XPEHU

*ULG
5HIHUHQFH

6WDUW $UHD
�NP��

/DQG�&RYHU

6WUHDPIORZ

7DUDZHUD�#�$ZDNDSRQJD (%23 ����� 9��������� 0D\����� ��� ([RWLF���VFUXE���SDVWXUH

:KDNDWDQH� 1,:$ ����� :��������� )HE����� ���� 1DWLYH���SDVWXUH

��� *LVERUQH�'LVWULFW

0DQJDWX�6XLWH

([WHQVLYH�SODQWLQJ�RI�HURGLQJ�KLOO�FRXQWU\�EHJDQ�LQ�WKH�0DQJDWX�:DLSDRD�DUHD�RI�WKH�*LVERUQH�'LVWULFW�DERXW
������ � 7KHUHIRUH�� WKLV� UHJLRQ� KDV� WKH� SRWHQWLDO� IRU� HYDOXDWLQJ� FKDQJHV� LQ� IORZV� UHVXOWLQJ� IURP� IRUHVW
HVWDEOLVKPHQW���7KH�VLWHV�RI�LQWHUHVW�DUH�OLVWHG�LQ�7DEOH����DQG�WKH�SHULRG�RI�UHFRUG�VKRZQ�LQ�)LJ������+RZHYHU�
WKH�PRVW�UHOHYDQW�VWUHDPIORZ�UHFRUGLQJ�VLWHV�ZHUH�QRW�HVWDEOLVKHG�XQWLO�PXFK�RI�WKH�SODQWLQJ�KDG�EHHQ�GRQH
DQG�WKH�IRUHVWV�ZHUH�PDWXULQJ���3ODQWLQJ�LQ�WKH�:DLQJDURPLD�5LYHU�RFFXUUHG�ODWHU�DQG�PD\�EH�EHVW�IRU�GHWHFWLQJ
HDUO\�WUHQGV���5DSLGO\�VKLIWLQJ�VWUHDPEHGV�DQG�VWUHDP�FKDQQHOV�LQ�VRPH�FDWFKPHQWV�PD\�UHQGHU�WKHP�XQVXLWDEOH
IRU�ORZ�IORZ�DQDO\VHV�
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7DEOH��� *LVERUQH�'LVWULFW��0DQJDWX�VXLWH�

6LWH 'DWD
6RXUFH

6LWH
1XPEHU

*ULG
5HIHUHQFH

6WDUW (QG $UHD
�NP��

$OWLWXGH
�P�

/DQG�&RYHU

6WUHDPIORZ

: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�#
0DKDNL

*'& ����� ;��������� 2FW
����

��� 1DWLYH��
SDVWXUH

:DLKXND�#�1R���
%ULGJH

*'& ����� ;��������� 'HF
����

���� 3DVWXUH

:DLQJDURPLD�#
7HUUDFH

*'& ����� <��������� 0D\
����

����� ([RWLF��
SDVWXUH

5DLQIDOO

:DLSDRD�6WDWLRQ�LQ
:DLSDRD

*'& ������ <��������� -DQ
����

���

2PDSHUH�LQ
0DQJDWX

*'& ������ ;��������� $XJ
����

���

0DKDNL�LQ
:DLNRKX

*'& ������ ;��������� 0D\
����

��

7HUUDFH�LQ
:DLQJDURPLD

*'& ������ <��������� 1RY
����

���

.DQDNDQDLD�%ULGJH
LQ�:DLSDRD

*'& ������ <��������� -XO
����

��
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)LJ����� 3HULRGV�RI�UHFRUG�IRU�VWDWLRQV�LQ�WKH�0DQJDWX�VXLWH���6WUHDPIORZ�VLWHV�DUH����:DLSDRD�#�:DLSDRD
6WDWLRQ����:DLSDRD�#�.DQDNDQDLD�%ULGJH����0DQJDWX�#�2PDSHUH����:DLKRUD�#�1R����%ULGJH����:DLNRKX
#�0DKDNL����:DLKXND�#�1R����%ULGJH����:DLQJDURPLD�#�7HUUDFH���5DLQIDOO�VLWHV�DUH����:DLSDRD�6WDWLRQ�LQ
:DLSDRD����2PDSHUH�LQ�0DQJDWX�����0DKDNL�LQ�:DLNRKX�����7HUUDFH�LQ�:DLQJDURPLD�����.DQDNDQDLD�%ULGJH
LQ�:DLSDRD�

7H�$UDL�6XLWH

7DEOH����DQG�)LJ�����VKRZ�VLWHV�LQ�WKH�VRXWK�RI�WKH�GLVWULFW�DURXQG�WKH�7H�$UDL�FDWFKPHQW�LQ�ZKLFK�DIIRUHVWDWLRQ
KDV�EHJXQ�LQ�PRUH�UHFHQW�\HDUV��PDLQO\�VLQFH�DERXW��������7KHUH�LV��WKHUHIRUH��SRWHQWLDO�WR�DVVHVV�FKDQJHV�ZLWK
DIIRUHVWDWLRQ��EXW�UHFRUGV�DUH�VKRUW�

7DEOH��� *LVERUQH�'LVWULFW��7H�$UDL�VXLWH

6LWH 'DWD
6RXUFH

6LWH
1XPEHU

*ULG
5HIHUHQFH

6WDUW (QG $UHD
�NP��

$OWLWXGH
�P�

/DQG�&RYHU

6WUHDPIORZ

7H�$UDL�#�3\NHV
:HLU

*'& ����� ;��������� -DQ
����

���� 3DVWXUH����QDWLYH
��H[RWLF

*HQWOH�$QQLH�#
:HLU

1,:$ ����� <��������� 2FW
����

-DQ
����

��� 3DVWXUH

0F3KDLOV�6WUHDP
#�:DLQJDNH�5RDG

1,:$ ����� ;��������� 1RY
����

���� 3DVWXUH

5DLQIDOO

3\NHV�:HLU�LQ�7H
$UDL

*'& ������ ;��������� )HE
����

��

:DLQJDNH�LQ
0F3KDLOV

1,:$ ������ <��������� -DQ
����

-DQ
����

��

:DLUHQJD�2�.XUL *'& ������ ;��������� $XJ
����

���
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)LJ������3HULRGV�RI�UHFRUG�IRU�VWDWLRQV�LQ�WKH�7H�$UDL�VXLWH���6WUHDPIORZ�VLWHV�DUH����7H�$UDL�#�3\NHV�:HLU���
*HQWOH�$QQLH�#�:HLU����0F3KDLOV�6WUHDP�#�:DLQJDNH�5RDG���5DLQIDOO�VLWHV�DUH����3\NHV�:HLU�LQ�7H�$UDL���
:DLQJDNH�LQ�0F3KDLOV����:DLUHQJD�2�.XUL�

����+DZNH¶V�%D\�5HJLRQ

:DLURD�6WXLWH

2QH�RI�WKH�PRVW�H[WHQVLYH�QHWZRUN�RI�JDXJHG�ULYHUV�ZLWK�SODQWDWLRQV�SUHVHQW�LV�LQ�+DZNH¶V�%D\���7DEOH����OLVWV
VLWHV�LGHQWLILHG�DV�SRWHQWLDOO\�XVHIXO�LQ�WKH�QRUWKHUQ�UHJLRQ�DERXW�:DLURD�5LYHU�DQG�WKH�SHULRGV�RI�UHFRUG�DUH
VKRZQ� LQ�)LJ������ �0DQ\�RI� WKH�H[RWLF� IRUHVWV�HVWDEOLVKHG� LQ� WKHVH�FDWFKPHQWV�H[LVWHG�EHIRUH�VWUHDPIORZ
PHDVXUHPHQWV�EHJDQ�KHQFH�WKH�UHFRUGV�JHQHUDOO\�ZLOO�UHIOHFW�PL[HG�ODQG�XVH�ZLWK�PDWXUH�IRUHVWV���3ODQWDWLRQV
JHQHUDOO\�DUH�OHVV�WKDQ�����RI�D�FDWFKPHQW�DQG��DV�FDWFKPHQW�VL]HV�WHQG�WR�EH�ODUJH��FKDQJHV�PD\�QRW�EH�HDV\
WR�GHWHFW���,Q�DGGLWLRQ�WR�WKH�VLWHV�OLVWHG�LQ�7DEOH�����WKH�7H�$UDL�VXLWH�OLVWHG�LQ�7DEOH����ZLOO�SURYLGH�DGGLWLRQDO
FRPSDUDWLYH� GDWD� IRU� DVVHVVLQJ� DQ\� REVHUYHG� FKDQJHV� DW� WKH� .RSXDZKDUD� 5LYHU� FDWFKPHQW�� � $� IXUWKHU
FRPSOLFDWLRQ�ZLWK�WKLV�VHW�LV�DVVHVVLQJ�DQ\�HIIHFW�RI�/DNH�:DLNDUHPRDQD�ZDWHU�VWRUDJH�RQ�RXWSXWV�RI�WKH�:DLDX
5LYHU�V\VWHP�ZKLFK�PD\�PDNH�WKH�XVH�RI�:DLDX�5LYHU�QRW�IHDVLEOH��
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)LJ���� 3HULRGV�RI�UHFRUG�IRU�VWDWLRQV� LQ� WKH�:DLURD�VXLWH�� �6WUHDPIORZ�VLWHV�DUH����:DLDX�#�$UGNHHQ���
$QLZDQLZD�#�$QLZDQLZD����+RSXUXDKLQH�#�7KH�&DVNDGHV����5XDNLWXUL�#�6SRUWV�*URXQG����:DLDWDL�#�7DLWV
%ULGJH����.RSXDZKDUD�#�5DLOZD\�%ULGJH����+DQJDURD�#�'RQHUDLOOH�3DUN����0RNDX�#�6+������0RKDND�#
*OHQIDOOV�����0RKDND�#�5XDSXQJD�� �5DLQIDOO� VLWHV� DUH�����%XVK\�.QROO� LQ�+DQJDURD�����$QLZDQLZD� LQ
:DLNDUHWDKHNH�����'RQHUDLOOH�3DUN�LQ�+DQJDURD�����6SRUWV�*URXQG�LQ�5XDNLWXUL�����.HOOLKHUV�LQ�:DLDX����
8SSHU�:DLDX�LQ�:DLDX�����1JD�7XKRH�LQ�5XDNLWXUL�����0W�0DQXRKD�LQ�/�:DLNDUHPRDQD�����5XDSXQL�LQ
:DLNDUHWDKHNH�

(VN�6XLWH

$�VHFRQG�VHW�RI�FDWFKPHQWV�LQ�WKH�+DZNH¶V�%D\�UHJLRQ�LV�FHQWUHG�RQ�(VNGDOH�QRUWK�RI�1DSLHU��7DEOH�����)LJ�
����� �$V� IRU� WKH�:DLURD� VXLWH��PDQ\�RI� WKH� H[RWLF� IRUHVWV� HVWDEOLVKHG� LQ� WKHVH� FDWFKPHQWV� H[LVWHG�EHIRUH
VWUHDPIORZ�PHDVXUHPHQWV�EHJDQ��SODQWDWLRQV�JHQHUDOO\�DUH�OHVV�WKDQ�����RI�D�FDWFKPHQW��FDWFKPHQW�VL]HV�WHQG
WR�EH�ODUJH��DQG��WKHUHIRUH��FKDQJHV�PD\�QRW�EH�HDV\�WR�GHWHFW���7KH�3DNXUDWDKL�6WUHDP�DQG�7DPLQJLPLQJL
6WUHDP� KDYH� EHHQ� XVHG� UHFHQWO\� DV� D� FDWFKPHQW� SDLU� WR� DVVHVV� WKH� HIIHFWV� RI� KDUYHVWLQJ� D�PDWXUH� IRUHVW
�3DNDUXWDKL��RQ�VWUHDPIORZ���7DEOH��� +DZNHV�%D\�5HJLRQ��(VN�VXLWH
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)LJ���� 3HULRGV�RI�UHFRUG�IRU�VWDWLRQV�LQ�WKH�:DLURD�VXLWH���6WUHDPIORZ�VLWHV�DUH����(VN�#�%HUU\�5RDG����(VN
#�:DLSXQJD�%ULGJH����7XWDHNXUL�#�1JDURWR�5G����7XWDHNXUL�#�3XNHWDSX����7XWDHNXUL�#�3XNHWDSX�)�:���
0DQJDRQH�#�5LVVLQJWRQ����7DPLQJLPLQJL�#�7RS�)RUG����3DNXUDWDKL�#�)RUHVW�*ODGH����1JDKHUH�#�1JDKHUH
:HLU�����1JDUXURUR�#�.XULSDSDQJR���5DLQIDOO�VLWHV�DUH�����7DQJRLR�LQ�(VN�����)LVKHUV�LQ�3DNXUDWDKL�����7RS
5XQ�LQ�3DNXUDWDKL�����:DLSDWLNL�LQ�:DLSDWLNL�����7H�3RL�����LQ�(VN�����3DULWX�/RRS�LQ�.RSXDZKDUD�����:DLKDX
LQ�0DQJDWXWX�

��� 0DQDZDWX�:DQJDQXL�5HJLRQ

0DQJDHWRURD�6XLWH

7KH�0DQJDHWRURD�6XLWH��7DEOH�����)LJ������LV�ORFDWHG�WR�WKH�ZHVW�RI�0W�5XDSHKX���7KH�0DQJDHWRURD�5LYHU�KDV
DERXW�����H[RWLF� IRUHVW�EXW� IXOO� FRPSDULVRQV�ZLWK� WKH�RWKHU� WZR�VLWHV� �0DNRWXNX�DQG�0DQJDQXL�R�WH�DR
6WUHDPV��PD\�QRW�EH�YDOLG�DV�JHRORJLFDO�GLIIHUHQFHV�FRXOG�KDYH�D�VLJQLILFDQW�LQIOXHQFH�RQ�\LHOGV�DV�WKH\�GUDLQ
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WKH�VORSHV�RI�0RXQW�5XDSHKX�
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)LJ�����3HULRGV�RI�UHFRUG�IRU�VWDWLRQV�LQ�WKH�0DQJDHWRURD�VXLWH�� �6WUHDPIORZ�VLWHV�DUH����0DQJDHWRURD�#
6FKRRO����0DNRWXNX�#�6+��$����0DQJDQXL�R�WH�DR�#�$VKZRUWKV���5DLQIDOO�VLWHV�DUH����)�7ULJ�LQ�0DNRWXNX�
��6FDUURZV�LQ�0DQJDHWRURD����*DXJLQJ�6LWH�#�0DNRWXNX

7RNLDKXUX�6XLWH

7KHVH�FDWFKPHQWV�DUH�WR�WKH�VRXWK�RI�0W�5XDSHKX��7DEOH�����)LJ��������,Q�WKH�7RNLDKXUX�VXLWH��VWUHDPIORZ
PHDVXUHPHQWV�IRU�FDWFKPHQWV�ZLWK�SLQHV�PD\�EH�OLPLWHG���:DWHU�WLJKWQHVV�RI�WKH�FDWFKPHQWV�PD\�DOVR�EH�DQ
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LVVXH�ZLWK�WKH�YROFDQLF�UHJLRQV�VXUIDFH�ERXQGDULHV�QRW�EHLQJ�WKH�K\GURORJLF�ERXQGDULHV���:KDQJDHKX�5LYHU
DQG�7RNLDKXUD�6WUHDP�PD\�KDYH�KDG�HVWDEOLVKHG�IRUHVWV�EHIRUH�VWUHDPIORZ�PHDVXUHPHQWV�EHJDQ���&RQWURO
FDWFKPHQWV�PD\�EH�WKH�:DLWDQJL�6WUHDP�DQG�0DQJDZKHUR�5LYHU�
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)LJ����� 3HULRGV�RI�UHFRUG�IRU�VWDWLRQV�LQ�WKH�7RNLDKXUX�VXLWH���6WUHDPIORZ�VLWHV�DUH����0DQJDZKHUR�#�2UH�2UH�
��:KDQJDHKX�#�.DULRL����7RNLDKXUX�#�:KDQJDHKX�-XQFWLRQ����:DLWDQJL�#�7DQJLZDL���5DLQIDOO�VLWHV�DUH���
*DXJLQJ�6WDWLRQ�LQ�:DLWDQJL����*UDYHO�3LW�LQ�:DLWDQJL�
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��� :HOOLQJWRQ�5HJLRQ

+XWW�6XLWH

&DWFKPHQWV�ZLWK�VPDOO�DPRXQWV�RI�SODQWDWLRQ�IRUHVW�KDYH�EHHQ�LGHQWLILHG�QRUWK�RI�:HOOLQJWRQ�DQG�FHQWUHG�DERXW
8SSHU�+XWW��7DEOH�����)LJ��������3ODQWDWLRQV�LQ�WKH�:KDNDWLNL�5LYHU�FDWFKPHQW�DUH�PDLQO\�LQ�WKH�:DLQXL�6WUHDP
VXE�FDWFKPHQW�ZKLFK�HQWHUV�EHORZ�WKH�:KDNDWLNL�5LYHU�VWUHDPJDXJLQJ�VWDWLRQ�VR�WKLV�VLWH�LV�XVHIXO�DV�D�FRQWURO
IRU�$NDWDUDZD�5LYHU�� �7KH�VHFRQG�FDWFKPHQW�ZLWK�SODQWDWLRQV� LV� WKH�3DNXUDWDKL�5LYHU�� �0RVW�FDWFKPHQWV
VXLWDEOH�DV�FRQWURO�FDWFKPHQWV�KDYH�QDWLYH�IRUHVW�FRYHU�

)LJ�����3HULRGV�RI�UHFRUG�IRU�VWDWLRQV�LQ�WKH�+XWW�VXLWH���6WUHDPIORZ�VLWHV�DUH����3DNXUDWDKL�#�7UXVV�%ULGJH�
�� :KDNDWLNL� #� 'XGH� 5DQFK�� �� 2URQJRURQJR� #� 8SSHU� 'DP�� �� :DLQXLRPDWD� #� 0DQXND� 7UDFN�� �
7DXKHUHQLNDX�#�*RUJH����:DLRKLQH�#�*RUJH����+XWW�#�.DLWRNH����$NDWDUDZD�#�&HPHWHU\����3DXDWDKDQXL
#�*RUJH���5DLQIDOO�VLWHV�DUH�����$QJOH�.QRE�LQ�:DLQJDZD�����:DUZLFNV�LQ��$NDWDUDZD�����%OXH�*XP�6SXU
LQ�:KDNDWLNL�5�����3KLOOLSV�LQ�+XWW�����&HQWUH�5LGJH�LQ�3DNXUDWDKL�����5HVHUYRLU�LQ�:DLQXLRPDWD�����2URQJR
6ZDPS�LQ�2URQJRURQJR�
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��� 7DVPDQ�'LVWULFW

$�QXPEHU�RI�FDWFKPHQWV�KDYH�EHHQ�LGHQWLILHG�DQG�DOORFDWHG�WR�WZR�DUHDV��1HOVRQ�1RUWK��)LJ�����7DEOH�����DQG
1HOVRQ�6RXWK��7DEOH�����)LJ��������,Q�DGGLWLRQ��WKH�0RXWHUH�FDWFKPHQWV�RSHUDWHG�E\�1,:$��7DEOH�����)LJ�����
DQG�WKH�'RQDOG�&UHHN�FDWFKPHQWV�RSHUDWHG�E\�/DQGFDUH�5HVHDUFK��7DEOH�����)LJ������DUH�OLVWHG�VHSDUDWHO\�
5HIHUHQFHV�WR�SXEOLFDWLRQV�SURGXFHG�IURP�WKH�0RXWHUH��'RQDOG�&UHHN��DQG�WKH�1HOVRQ�6RXWK�FDWFKPHQW�VWXGLHV
FDQ�EH�IRXQG�LQ�5RZH�HW�DO�������D������E������F��

0RVW�FDWFKPHQWV�KDYH�KDG�SODQWDWLRQV�HVWDEOLVKHG�EHIRUH�IORZ�UHFRUGLQJV�EHJDQ�DQG��WKHUHIRUH��UHIOHFW�WKH
PDWXUH�IRUHVW�HVWDWH�UDWKHU�WKDQ�IROORZLQJ�WKURXJK�D�SURFHVV�RI�DIIRUHVWDWLRQ���7KH�1HOVRQ�1RUWK�VXLWH�GRHV�QRW
VHHP�WR�KDYH�D�VXLWDEOH�FRQWURO�FDWFKPHQW�DJDLQVW�ZKLFK�FRPSDULVRQV�FDQ�EH�PDGH�ZLWK�IRUHVWHG�FDWFKPHQWV�
6RPH�VWDWLRQV��H�J���6WDQOH\�%URRN��DUH�DIIHFWHG�E\�H[WUDFWLRQ�IRU�LUULJDWLRQ�LQ�WKH�ORZ�IORZ�VHDVRQ���

)LJ�����3HULRGV�RI�UHFRUG�IRU�VWDWLRQV�LQ�WKH�1HOVRQ�1RUWK�VXLWH�� �6WUHDPIORZ�VLWHV�DUH����&ROOLQV�#�'URS
6WUXFWXUH����:DNDSXDND�#�+LUD����6WDQOH\�%URRN�#�%DUNHUV����6RXWK�3LJHRQ�WULEXWDU\�#�%UDGOH\V����1RUWK
3LJHRQ�WULEXWDU\�#�6KDUSHV����:DLURD�#�*RUJH����:DLURD�#�,UYLQHV���5DLQIDOO�VLWHV�DUH����2DNOH\V�LQ�&ROOLQV�
��0DOFROPV�LQ�6WDQOH\�%URRN�����)RUNV�LQ�3LJHRQ�����3DK�5RDG�LQ�:DNDSXDND�����*RUJH�LQ�0RWXHND�����%OXH
*OHQ�LQ�0RWXHND�����/LWWOH�%HQ�LQ�:DLURD�����%OXQGHU�5LGJH�LQ�&ROOLQV�



��

/DQGFDUH�5HVHDUFK

7DEOH��� 1HOVRQ�5HJLRQ��1HOVRQ�1RUWK�VXLWH

6LWH 'DWD
6RXUFH

6LWH
1XPEHU

*ULG
5HIHUHQFH

6WDUW (QG $UHD
�NP��

$OWLWXGH
�P�

/DQG�&RYHU

6WUHDPIORZ

&ROOLQV�#�'URS
6WUXFWXUH

7'& ����� 2��������� -DQ
����

����� ����H[RWLF��
VFUXE

:DNDSXDND�#�+LUD 7'& ����� 2��������� $XJ
����

����� ����H[RWLF��
VFUXE

6WDQOH\�%URRN�#
%DUNHUV

1,:$ ����� 1��������� 'HF
����

0D\
����

���� ����H[RWLFV��
SDVWXUH

6RXWK�3LJHRQ
WULEXWDU\�#�%UDGOH\V

1,:$ ����� 1��������� 'HF
����

-XO
����

���� �����H[RWLFV

1RUWK�3LJHRQ
WULEXWDU\�#�6KDUSHV

1,:$ ����� 1��������� $SU
����

-XO
����

���� �����H[RWLFV

:DLURD�#�*RUJH 7'& ����� 1��������� 1RY
����

'HF
����

��� ([RWLFV���QDWLYH��
VFUXE�SDVWXUH

:DLURD�#�,UYLQHV 7'& ����� 1��������� 0DU
����

��� ([RWLFV���QDWLYH��
VFUXE�SDVWXUH

5DLQIDOO

2DNOH\V�LQ�&ROOLQV 1,:$ ������ 2��������� 2FW
����

$SU
����

���

0DOFROPV�LQ�6WDQOH\
%URRN

1,:$ ������ 1��������� 6HS
����

-DQ
����

���

)RUNV�LQ�3LJHRQ 1,:$ ������ 1��������� 2FW
����

0D\
����

���

3DK�5RDG�LQ
:DNDSXDND

7'& ������ 2��������� 6HS
����

2FW
����

��

*RUJH�LQ�0RWXHND 7'& ������ 1��������� 2FW
����

���

%OXH�*OHQ�LQ
0RWXHND

7'& ������ 1��������� 'HF
����

��� ���

/LWWOH�%HQ�LQ�:DLURD 7'& ������ 1��������� 0D\
����

���

%OXQGHU�5LGJH�LQ
&ROOLQV

7'& ������ 2��������� 0D\
����

'HF
����

���



��

/DQGFDUH�5HVHDUFK

7DEOH��� 1HOVRQ�5HJLRQ��1HOVRQ�6RXWK�VXLWH

6LWH 'DWD
6RXUFH

6LWH
1XPEHU

*ULG
5HIHUHQFH

6WDUW (QG $UHD
�NP��

$OWLWXGH
�P�

/DQG�&RYHU

6WUHDPIORZ

/RQJ�*XOO\�#
0HDGV�5RDG

1,:$ ����� 1��������� $XJ
����

0DU
����

���� 1DWLYH��
H[RWLFV

5RXJKQV�#�:HLU 1,:$ ����� 1��������� -XO
����

-XQ
����

���� �����H[RWLFV

*UDKDP�&UHHN�#
:HLU

1,:$ ����� 1��������� 0DU
����

-XQ
����

���� ����H[RWLF

+XQWHUV�#�:HLU 1,:$ ����� 1��������� $SU
����

���� 1DWLYH

.LNLZD�#�:HLU 1,:$ ����� 1��������� -XQ
����

-XQ
����

���� 3DVWXUH

5DLQIDOO

/RQJ�*XOO\�LQ�
*ROGHQ�'RZQV�

1,:$ ������ 1��������� -DQ
����

0DU
����

���

*UHHQV�5RDG�LQ
5RXJKQV�

1,:$ ������ 1��������� 1RY
����

-XQ
����

���

:HLU�LQ�*UDKDP
&UHHN�

1,:$ ������ 1��������� 1RY
����

-XQ
����

���

:HLU�LQ�+XQWHUV 1,:$ ������ 1��������� )HE
����

$SU
����

���

)RUNV�LQ�.LNLZD 1,:$ ������ 1��������� -XO
����

1RY
����

���



��

/DQGFDUH�5HVHDUFK

��
��
��
��
��
��
��
��
��

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

��
��
��
��
��
��
��
��
��

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

)LJ����� 3HULRGV�RI�UHFRUG�IRU�VWDWLRQV�LQ�WKH�1HOVRQ�6RXWK�VXLWH���6WUHDPIORZ�VLWHV�DUH����/RQJ�*XOO\�#�0HDGV
5RDG����5RXJKQV�#�:HLU����*UDKDP�&UHHN�#�:HLU����+XQWHUV�#�:HLU����.LNLZD�#�:HLU���5DLQIDOO�VLWHV�DUH�
��/RQJ�*XOO\�LQ�*ROGHQ�'RZQV����*UHHQV�5RDG�LQ�5RXJKQV����:HLU�LQ�*UDKDP�&UHHN����:HLU�LQ�+XQWHUV����
)RUNV�LQ�.LNLZD�

7KH�VPDOO�0RXWHUH�FDWFKPHQWV�ZHUH�HVWDEOLVKHG�WR�LQYHVWLJDWH�WKH�HIIHFWV�RI�IDUPLQJ�DQG�DIIRUHVWDWLRQ�SUDFWLFHV
RQ�WKH�VWUHDPIORZ�UHJLPH���$OO�VWDWLRQV�FHDVHG�WR�EH�PRQLWRUHG�LQ�HDUO\������EXW�VRPH�ZHUH�UH�HVWDEOLVKHG�LQ
�����IRU���\HDUV�WR�DSSUDLVH�WKH�HIIHFWV�RI�IRUHVW�KDUYHVWLQJ�RQ�VWUHDPIORZ���'XQFDQ��������������KDV�UHSRUWHG
RQ�VRPH�RI�WKH�FKDQJHV�WKDW�KDYH�WDNHQ�SODFH�WR�WKH�VWUHDPIORZ�UHJLPH�

)LJ�����3HULRGV�RI�UHFRUG�IRU�VWDWLRQV�LQ�WKH�0RXWHUH�VXLWH���6WUHDPIORZ�VLWHV�DUH����0RXWHUH������0RXWHUH���
��0RXWHUH������0RXWHUH������0RXWHUH������0RXWHUH�������0RXWHUH�������0RXWHUH�����5DLQIDOO�VLWHV�DUH���
0RXWHUH����VLWH�������������0RXWHUH����VLWH�������������0RXWHUH����
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7KH�'RQDOG�&UHHN�FDWFKPHQWV�ZHUH�HVWDEOLVKHG�E\�/DQGFDUH�5HVHDUFK��WKHQ��WKH�1HZ�=HDODQG�)RUHVW�5HVHDUFK
,QVWLWXWH��LQ�WKH�����V�WR�LQYHVWLJDWH�WKH�FRQVHTXHQFHV�RI�FRQYHUVLRQ�RI�QDWLYH�IRUHVW�WR�H[RWLF�SODQWDWLRQV�DQG
RI�VHOHFWLRQ�KDUYHVWLQJ�RI�QDWLYH�IRUHVWV���'RQDOG�&UHHN���DQG���ZHUH�FRQYHUWHG�WR�SODQWDWLRQ�ZKLOH�'RQDOG
&UHHN���ZDV�VHOHFWLRQ�ORJJHG���0RQLWRULQJ�LV�FRQWLQXLQJ�

7DEOH��� 1HOVRQ�5HJLRQ��'RQDOG�&UHHN�VXLWH

6LWH 'DWD
6RXUFH

*ULG�5HIHUHQFH 6WDUW (QG $UHD
�NP��

$OWLWXGH
�P�

/DQG�&RYHU

6WUHDPIORZ
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8SSHU�'RQDOG /&5 0��� ����

)LJ�����3HULRGV�RI�UHFRUG�IRU�VWDWLRQV�LQ�WKH�'RQDOG�&UHHN�VXLWH���6WUHDPIORZ�VLWHV�DUH����'RQDOG�&UHHN������
'RQDOG�&UHHN������'RQDOG�&UHHN������'RQDOG�&UHHN�����5DLQIDOO�VLWH�LV����8SSHU�'RQDOG�

���� :HVW�&RDVW�5HJLRQ

/DQGFDUH�5HVHDUFK�KDV�RSHUDWHG�D�VHW�RI�YHU\�VPDOO�H[SHULPHQWDO�FDWFKPHQWV�QRUWK�ZHVW�RI�5HHIWRQ�IURP������
,QIRUPDWLRQ�RQ�WKHVH�FDWFKPHQWV�LV�OLVWHG�LQ�7DEOH����DQG�WKH�SHULRGV�RI�UHFRUG�DUH�VKRZQ�LQ�)LJ��������7KHVH
FDWFKPHQWV�ZHUH�HVWDEOLVKHG�WR�LQYHVWLJDWH�WKH�HIIHFWV�RI�FRQYHUVLRQ�RI�QDWLYH�IRUHVW�WR�H[RWLF�SODQWDWLRQV�
$QRWKHU�VHW�RI�WKUHH�VPDOO�FDWFKPHQWV�ZDV�HVWDEOLVKHG�LQ�/DUU\�5LYHU�WR�LQYHVWLJDWH�WKH�FRQYHUVLRQ�RI�VFUXE
WR�SODQWDWLRQ�RQ�SDNLKL�ODQG���$V�WKLV�ZDV�D�YHU\�VKRUW�WHUP�H[SHULPHQW��WKHVH�ZLOO�QRW�EH�FRQVLGHUHG�IXUWKHU�

7DEOH��� :HVW�&RDVW�5HJLRQ��0DLPDL�VXLWH
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)LJ����� 3HULRGV�RI�UHFRUG�IRU�VWDWLRQV�LQ�WKH�7DLHUL�VXLWH���6WUHDPIORZ�VLWHV�DUH����6WRUP�&UHHN�#�6WRUP�5RDG�
��-XUD�&UHHN�#�-XUD�5RDG����9ROOZHLOOHUEXUQ�#�%HUULGDOH����.LQWRUH�&UHHN�#�%HUULGDOH���5DLQIDOO�VLWHV�DUH�
��-XUD�5RDG�LQ�7DLHUL����.LQWRUH�&UHHN�:HLU�

*OHQGKX�6XLWH�

7KH�*OHQGKX�FDWFKPHQWV�QHDU�/DZUHQFH�DUH�RSHUDWHG�E\�/DQGFDUH�5HVHDUFK��7DEOH�����)LJ��������2QH�KDV�EHHQ
PDLQWDLQHG�LQ�WKH�QDWLYH�WXVVRFN�JUDVVODQG�DQG�WKH�RWKHU��*+���ZDV�SODQWHG�DIWHU�D���\HDU�FDOLEUDWLRQ�SHULRG
LQ�����

7DEOH��� 2WDJR�5HJLRQ��*OHQGKX�VXLWH

6LWH 'DWD
6RXUFH

*ULG
5HIHUHQFH

6WDUW (QG $UHD
�NP��

$OWLWXGH
�P�

/DQG�&RYHU

6WUHDPIORZ

*OHQGKX�� /&5 +��������� ���� ���� 7XVVRFN

*OHQGKX�� /&5 +��������� ���� ���� ([RWLF

5DLQIDOO

*OHQGKX�0HW /&5 +��������� ���� ���

)LJ�����3HULRGV�RI�UHFRUG�IRU�VWDWLRQV�LQ�WKH�*OHQGKX�VXLWH���6WUHDPIORZ�VLWHV�DUH����*OHQGKX������*OHQGKX���
7KH�UDLQIDOO�VLWH�LV�����*OHQGKX�0HW�
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�����2WKHU�5HJLRQV

7DUDQDNL�5HJLRQDO�&RXQFLO��0DUOERURXJK�'LVWULFW�&RXQFLO��DQG�(QYLURQPHQW�6RXWKODQG�DGYLVHG�WKHUH�ZHUH�QR
FDWFKPHQWV�LQ�WKHLU�DUHDV�LGHQWLILHG�DV�EHLQJ�VXLWDEOH�IRU�WKLV�SURMHFW�

�� $FNQRZOHGJHPHQWV

,�ZLVK� WR� DFNQRZOHGJH� WKH� DVVLVWDQFH� RI� WKH�PDQ\� VWDII� RI� WKH� UHFRUGLQJ� DXWKRULWLHV�ZKR� KDYH� SURYLGHG
LQIRUPDWLRQ�DQG�FRPPHQWHG�RQ�DVSHFWV�RI�WKLV�UHSRUW��&KULVWLQH�%H]DU�IRU�KHU�HGLWRULDO�LQSXW��DQG�:HQG\
:HOOHU�IRU�W\SLQJ�XS�WKH�UHSRUW�

�� 5HIHUHQFHV

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

'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���8QSXEOLVKHG�06F
7KHVLV���8QLYHUVLW\�RI�:DLNDWR��+DPLOWRQ��1HZ�=HDODQG�

'RQV��$���������7KH�HIIHFW�RI�ODUJH�VFDOH�DIIRUHVWDWLRQ�RQ�7DUDZHUD�5LYHU�IORZV���-RXUQDO�RI�+\GURORJ\��1HZ
=HDODQG��������±���

'RQV��$����������+\GURORJ\�DQG�VHGLPHQW�UHJLPH�RI�D�SDVWXUH��QDWLYH�IRUHVW�DQG�SLQH�IRUHVW�FDWFKPHQW�LQ�WKH
FHQWUDO�1RUWK�,VODQG��1HZ�=HDODQG���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�&DWFKPHQW�%RDUG��1HOVRQ���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\��%�'���5RZH��/�.����������/DQG�XVH�LPSDFWV���,Q��0RVOH\��0�3��HG��:DWHUV�RI�1HZ�=HDODQG���1HZ
=HDODQG�+\GURORJLFDO�6RFLHW\��:HOOLQJWRQ���3S����±����

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

0F/DUHQ��3����������(QYLURQPHQWDO�HIIHFWV�RI�SODQWHG�IRUHVWV�LQ�1HZ�=HDODQG���1HZ�=HDODQG�)RUHVW�5HVHDUFK
,QVWLWXWH�%XOOHWLQ�������5RWRUXD��1HZ�=HDODQG�)RUHVW�5HVHDUFK�,QVWLWXWH������S�
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0$)����������$�QDWLRQDO�H[RWLF�IRUHVW�GHVFULSWLRQ�DV�DW���$SULO��������:HOOLQJWRQ��0LQLVWU\�RI�$JULFXOWXUH�DQG
)LVKHULHV��

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

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

0RVOH\��0�3���3HDUVRQ��&�3��(GV����������)ORRGV�DQG�GURXJKWV��7KH�1HZ�=HDODQG�H[SHULHQFH���:HOOLQJWRQ�
1HZ�=HDODQG�+\GURORJLFDO�6RFLHW\�������S�

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

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

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����������8QSXEOLVKHG��

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��/���)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�'RXJODV�ILU�SODQWDWLRQV�IRUHVW���$Q�DQQRWDWHG
ELEOLRJUDSK\���60)�����5HSRUW����/DQGFDUH�5HVHDUFK�1HZ�=HDODQG�&RQWUDFW�5HSRUW�/&���������IRU�WKH
0LQLVWU\�RI�WKH�(QYLURQPHQW��:HOOLQJWRQ�

5RZH��/�.���)DKH\��%�'���-DFNVRQ��5�-�������E���7KH�K\GURORJ\�RI�3LQXV�UDGLDWD�SODQWDWLRQV��$Q�DQQRWDWHG
ELEOLRJUDSK\���60)�����5HSRUW����/DQGFDUH�5HVHDUFK�1HZ�=HDODQG�&RQWUDFW�5HSRUW�/&���������IRU�WKH
0LQLVWU\�RI�WKH�(QYLURQPHQW��:HOOLQJWRQ�

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

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�1HZ�=HDODQG�&RQWUDFW�5HSRUW
/&���������IRU�)OHWFKHU�&KDOOHQJH�)RUHVWV��5RWRUXD�

6PLWK��3�-�7����������9DULDWLRQ�RI�ZDWHU�\LHOG�IURP�FDWFKPHQWV�XQGHU�LQWURGXFHG�SDVWXUH�JUDVV�DQG�H[RWLF�IRUHVW�
(DVW�2WDJR���-RXUQDO�RI�+\GURORJ\��1HZ�=HDODQG���������±����
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:DOWHU��.����������,QGH[�WR�K\GURORJLFDO�UHFRUGLQJ�VWDWLRQV�LQ�1HZ�=HDODQG���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�����±����


