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5REHUW�%��6WHZDUW&DQDGLDQ�)RUHVW�6HUYLFH��WK�)ORRU������%RRWK�6WUHHW2WWDZD��2QWDULR�.O$�2(�
(ODLQH�:KHDWRQ6DVNDWFKHZDQ�5HVHDUFK�&RXQFLO���,QQRYDWLRQ�%RXOHYDUG6DVNDWRRQ��6DVNDWFKHZDQ�6�1��;�
'DYH�6SLWWOHKRXVH%ULWLVK�&ROXPELD�0LQLVWU\�RI�)RUHVWV���%DVWLRQ�6TXDUH9LFWRULD��%ULWLVK�&ROXPELD�9�:��(�

$%675$&7����������7KH�ILQGLQJ�RI�WKH�UHFHQW�,33&�6HFRQG�$VVHVVPHQW�5HSRUW�>,@�FRQFOXGH�WKDW�WKH�ERUHDO�IRUHVW�LV
PRUH�VHQVLWLYH�DQG�ZLOO�EH�PRUH�DIIHFWHG�E\�FOLPDWH�FKDQJH�WKDQ�HLWKHU�WHPSHUDWH�DQG�WURSLFDO
IRUHVWV���5HVXOWV�VXJJHVW�WKDW�RYHU�WKH�QH[W�FHQWXU\�LQ�UHVSRQVH�WR�SURMHFWHG�FKDQJHV�LQ�WHPSHUDWXUH
DQG�PRLVWXUH�SDWWHUQV�WKH�ERUHDO�HFRV\VWHP�ZLOO�XQGHUJR�PDMRU�FKDQJHV�LQ�HFRV\VWHP�ERXQGDULHV�
JURZWK�DQG�QDWXUDO�GLVWXUEDQFHV�UHODWHG�WR�ILUH�DQG�LQVHFWV���7KLV�SDSHU�RXWOLQHV�WKH�NH\�KLJKOLJKWV�RI
WKH�,3&&�DQG�PRUH�UHFHQW�OLWHUDWXUH�LQ�WHUPV�RI�WKH�HIIHFWV�RI�FOLPDWH�FKDQJH�IRU�WKH�ERUHDO�IRUHVW
RYHU�WKH�QH[W�����\HDUV���$V�ZHOO��WKH�ERUHDO�IRUHVW�DSSHDUV�WR�EH�UHVSRQGLQJ�WR�HQYLURQPHQWDO
FKDQJHV�WKDW�KDYH�RFFXUUHG�RYHU�WKH�ODVW�FHQWXU\�DQG�PRUH�SDUWLFXODUO\�RYHU�WKH�ODVW����\HDUV�
&KDQJHV�LQ�ERUHDO�HFRV\VWHPV�UHODWHG�WR�WKH�SHUPDIURVW�]RQH��YHJHWDWLRQ�SURGXFWLYLW\��GLVWXUEDQFHV
UHODWHG�WR�ILUH�DQG�WKH�FDUERQ�F\FOH�KDYH�EHHQ�QRWHG���7KLV�SDSHU�UHYLHZV�VRPH�RI�WKH�PDMRU
KLJKOLJKWV�RI�WKH�FKDQJHV�WKDW�KDYH�EHHQ�QRWHG�
����������0DQ\�RI�WKH�FKDQJHV�SURMHFWHG�IRU�WKH�ERUHDO�IRUHVW�WKDW�IRUHVW�PDQDJHUV�ZLOO�KDYH�WR�UHVSRQG
WR�LQ�UHODWLRQ�WR�FOLPDWH�FKDQJH�DUH�QRW�QHZ���6XEVHTXHQWO\��IRUHVW�PDQDJHUV�KDYH�PDQ\�WRROV�DW
WKHLU�GLVSRVDO�WKDW�ZLOO�HQDEOH�WKHP�WR�DVVLVW�WKH�IRUHVW�WR�ERWK�PLWLJDWH�DQG�DGDSW�WR�FOLPDWH�FKDQJH�
7KH�FKDOOHQJH�IRU�IRUHVW�PDQDJHUV�ZLOO�EH�GHDOLQJ�ZLWK�WKH�UDWH�DQG�LQWHQVLW\�RI�FKDQJH�WKDW�RFFXUV�
7KLV�SDSHU�RXWOLQHV�EURDGO\�VRPH�RI�WKH�WKLQJV�IRUHVW�PDQDJHUV�FDQ�DQG�DUH�GRLQJ�WR�UHVSRQG�WR
FOLPDWH�FKDQJH���$V�ZHOO��DGGLWLRQDO�DFWLRQV�IRUHVW�PDQDJHUV�QHHG�WR�WDNH�WR�EHWWHU�SUHSDUH�IRU�DQG
UHVSRQG�WR�FOLPDWH�FKDQJH�DUH�EULHIO\�GLVFXVVHG�
,1752'8&7,21��������7KHUH�H[LVWV�VWURQJ�VFLHQWLILF�FRQVHQVXV�WKDW�WKH�JOREDO�FOLPDWH�ZLOO�ZDUP�VLJQLILFDQWO\�ZLWKLQ
WKH�QH[W�FHQWXU\��SULPDULO\�LQ�UHVSRQVH�WR�LQFUHDVHG�FRQFHQWUDWLRQV�RI�JUHHQKRXVH�JDVHV�LQ�WKH
DWPRVSKHUH�>�@���7KH�SURMHFWHG�ZDUPLQJ�ZLOO�EH�DFFRPSDQLHG�E\�FKDQJHV�LQ�SUHFLSLWDWLRQ�DV�ZHOO�DV
JUHDWHU�YDULDELOLW\�LQ�JOREDO�ZHDWKHU�SDWWHUQV���)RUHVWV�DQG�ZRRGODQG��ZKLFK�FRYHU�DSSUR[LPDWHO\��
ELOOLRQ�KD�JOREDOO\��ZLOO�FHUWDLQO\�EH�DIIHFWHG�>�@���7KH�PDQQHU�LQ�ZKLFK�ZH�PDQDJH�RXU�IRUHVWV�ZLOO
SOD\D�FULWLFDO�UROH�LQ�UHGXFLQJ�LPSDFWV�RI�FOLPDWH�FKDQJH�RQ�IRUHVWV��DQG�DGDSWLQJ�DQG�UHVSRQGLQJ�WR
RQJRLQJ�FKDQJHV�
��������&XUUHQW�SURMHFWLRQV�VXJJHVW�WKDW�KLJK�ODWLWXGH�DUHDV�ZLOO�XQGHUJR�WKH�JUHDWHVW�FKDQJHV��2I
FRQFHUQ�DUH�WKH�SRWHQWLDO�LPSOLFDWLRQV�RI�WKHVH�FKDQJHV�RQ�WKH�ERUHDO�IRUHVWV���7KH�ERUHDO�UHSUHVHQWV
RQH�RI�WKH�HDUWK
V�ODUJHVW�ELRPHV�FRYHULQJ�DSSUR[LPDWHO\������ELOOLRQ�KHFWDUHV������RI�WKH�HDUWK
V
ODQG�VXUIDFH��LQ�D�FLUFXPSRODU�FRPSOH[�RI�QRUWKHUQ�(XUDVLD�DQG�1RUWK�$PHULFD�>�@���,Q�&DQDGD��WKH
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ERUHDO�HFRV\VWHP�RFFXSLHV�DSSUR[LPDWHO\�����PLOOLRQ�KHFWDUHV���%HFDXVH�RI�LWV�VL]H��WKH�ELRPH�SOD\V
D�PDMRU�UROH�LQ�WKH�JOREDO�FDUERQ�F\FOH�VWRULQJ�DQ�HVWLPDWHG�����ELOOLRQ�WRQQHV�RI�FDUERQ��*W&��RU
����RI�WKH�WRWDO�FDUERQ�VWRUHG�LQ�WKH�WHUUHVWULDO�ELRVSKHUH�>�@��,W�LV�FKDUDFWHUL]HG�E\�D�SDWFKZRUN�RI
VPDOO�WR�YHU\�ODUJH�DUHDV�GRPLQDWHG�E\�DERXW����HYHUJUHHQ�DQG�GHFLGXRXV�VSHFLHV��PL[HG�ZLWK
ZHWODQGV�DQG�SHDWODQGV���7KH�ERUHDO��GHSHQGV�H[WHQVLYHO\�RQ�ILUH�DQG�LQVHFW�GLVWXUEDQFH�IRU�UHQHZDO�
7KH�UHWXUQ�LQWHUYDO�IRU�ILUH�JHQHUDOO\�UDQJHV�IURP����WR�����\HDUV�ZLWK�ZHOO�HVWDEOLVKHG�UHODWLRQVKLSV
EHWZHHQ�ILUH�F\FOH�OHQJWK��VSHFLHV�FRPSRVLWLRQ��DJH�FODVV�GLVWULEXWLRQ�DQG�FDUERQ�VWRUDJH�>�����������
�@���1HW�SULPDU\�SURGXFWLYLW\�LQ�WKH�ERUHDO�LV�ORZ�LQ�FRPSDULVRQ�WR�WHPSHUDWH�DQG�WURSLFDO�IRUHVWV
UDQJLQJ�IURP�����W�GU\�PDWWHU�SHU�\HDU�FRPSDUHG�ZLWK������W�KD�\U���IRU�QRUWKHUQ�KDUGZRRGV�>�@���/RZ
DLU�WHPSHUDWXUH�UHVWULFWV�JURZWK�DQG�WKH�SURGXFWLRQ�DQG�JHUPLQDWLRQ�RI�VHHG��/RZ�VRLO�WHPSHUDWXUH
DQG�SHUPDIURVW�OLPLW�JURZWK�DQG�QXWULHQW�DYDLODELOLW\�LV�JHQHUDOO\�ORZ�WKURXJKRXW�WKH�ELRPH��%HFDXVH
RI�LWV�QRUWKHUO\�ORFDWLRQ��ORZ�WHPSHUDWXUH�HQYLURQPHQW��DQG�ORZ�SURGXFWLYLW\�WKH�ERUHDO�LV�VHQVLWLYH�WR
FKDQJHV�LQ�FOLPDWH�
���������([WHQVLYH�UHYLHZV�RI�WKH�LPSOLFDWLRQV�RI�FOLPDWH�FKDQJH�IRU�JOREDO�IRUHVWV�KDYH�EHHQ
XQGHUWDNHQ�DV�SDUW�RI�WKH�,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH�>�@���7KH�LPSOLFDWLRQV�IRU
&DQDGD
V�IRUHVW�DQG�IRUHVW�PDQDJHPHQW�KDYH�EHHQ�GHVFULEHG�DQG�UHYLHZHG�E\�6LQJK�HW�DO��>�@�
'XLQNHU�>��@��+DOO�DQG�&DUOVRQ�>��@��3ROODUG�>��@��$SSV�DQG�.XU]�>��@��+DUULQJWRQ��HW�DO��>��@�
6WHZDUW�>��@��6SLWWOHKRXVH�>������@��DQG�&RKHQ�>��@��$�GHWDLOHG�UHYLHZ�RI�WKH�LPSOLFDWLRQV�IRU
&DQDGD
V�IRUHVWV�LV�FXUUHQWO\�XQGHUZD\�DV�SDUW�RI�WKH�&DQDGD�&RXQWU\�6WXG\�EHLQJ�OHG�E\�WKH
$WPRVSKHULF�(QYLURQPHQW�6HUYLFH�RI�(QYLURQPHQW�&DQDGD�>��@���7KLV�SDSHU�VXPPDUL]HV�WKH
LPSOLFDWLRQV�RI�FOLPDWH�FKDQJH�IRU�ERUHDO�IRUHVWV�DQG�IRUHVW�PDQDJHPHQW�XVLQJ�WKH�NH\�ILQGLQJV�DQG
FRQFOXVLRQV�H[SUHVVHG�LQ�WKHVH�DQDO\VHV���7KH�UROH�RI�IRUHVW�PDQDJHPHQW�LQ�DGDSWLQJ�DQG�UHVSRQGLQJ
WR�WKH�SURMHFWHG�FKDQJHV�LQ�FOLPDWH�LV�DOVR�UHYLHZHG�
+2:�,03257$17�$5(�)25)676�72�7+(�*/2%$/�(&2120<"
���������,Q�DQ\�GLVFXVVLRQ�RI�FOLPDWH�FKDQJH�LW�LV�LPSRUWDQW�WR�FRQVLGHU�WKH�VRFLR�HFRQRPLF�LPSOLFDWLRQV�
7KH�IROORZLQJ�EULHIO\�RXWOLQHV�WKH�LPSRUWDQFH�RI�WKH�IRUHVW�WR�WKH�JOREDO�HFRQRP\�DQG�WKHQ�IRFXVHV
RQ�&DQDGD�
��������*OREDOO\�IRUHVWV�RFFXS\�DQ�HVWLPDWHG���������ELOOLRQ�KHFWDUHV��PRUH�WKDQ�D�TXDUWHU�RI�WKH�HDUWK
V
ODQG�VXUIDFH�>������@���7KH�YDOXH�RI�SURGXFWV�SURGXFHG�ZDV�HVWLPDWHG�DW������ELOOLRQ�LQ������
UHSUHVHQWLQJ����RI�WKH�*'3�RI�GHYHORSLQJ�FRXQWULHV�DQG����RI�GHYHORSHG�FRXQWULHV���:RUOG�WUDGH�LQ
IRUHVW�SURGXFWV�DPRXQWHG�WR�����ELOOLRQ�
���������(FRQRPLFDOO\�IRUHVWU\�LV�D�PDMRU�LQGXVWU\�FRQWULEXWLQJ�VLJQLILFDQWO\�WR�WKH�ZHDOWK�DQG�VRFLDO
VWUXFWXUH�RI�ERUHDO�QDWLRQV���&DQDGD��5XVVLDQ��)LQODQG��6ZHGHQ��1RUZD\�DQG�$ODVND�LQ�WKH�8QLWHG
6WDWHV���)RU�H[DPSOH��LQ�&DQDGD�IRUHVWU\�DFWLYLWLHV�LQ������FRQWULEXWHG�����ELOOLRQ�WR�&DQDGD
�V
HFRQRP\�DQG�������ELOOLRQ�WR�LW
V�EDODQFH�RI�WUDGH�>��@���'LUHFWO\�DQG�LQGLUHFWO\��IRUHVW�LQGXVWULHV
SURYLGHG�HPSOR\PHQW�IRU���������SHRSOH��UHSUHVHQWLQJ�ORXW�RI�HYHU\����MREV�LQ�&DQDGD���2YHU
����FRPPXQLWLHV�DUH�HFRQRPLFDOO\�GHSHQGHQW�RQ�IRUHVW�LQGXVWULHV�IRU�WKHLU�H[LVWHQFH��)RUHVWV�DOVR
SURYLGH�LPSRUWDQW�UHFUHDWLRQDO�RSSRUWXQLWLHV�DQG�D�VRXUFH�RI�UHVRXUFHV�IRU�LQGLJHQRXV�JURXSV���,W�LV
HYLGHQW�IURP�WKHVH�ILJXUHV�WKDW�DQ\�FKDQJHV�LQ�WKH�JURZWK�DQG�SURGXFWLYLW\�RI�WKH�ERUHDO�IRUHVW�DV�D
FRQVHTXHQFH�RI�FOLPDWH�FKDQJH�ZRXOG�OLNHO\�KDYH�PDMRU�VRFLR�HFRQRPLF�LPSDFWV�RQ�DOO�ERUHDO
QDWLRQV�
&OLPDWH�3URMHFWLRQV�IRU�WKH�%RUHDO�=RQH
���������6LJQLILFDQW�JOREDO�ZDUPLQJ�DQG�RWKHU�FOLPDWLF�FKDQJHV�DUH�IRUHFDVW�WR�RFFXU�E\�WKH�PLGGOH�RI
WKH�QH[W�FHQWXU\���7KH�DQQXDO�WR�GHFDGDO�FKDQJHV�ZRXOG�LQFOXGH�FRQVLGHUDEOH�YDULDWLRQ��EXW�WKH
DYHUDJH�UDWH�RI�ZDUPLQJ�LV�H[SHFWHG�WR�EH�JUHDWHU�WKDQ�DQ\�VHHQ�LQ�WKH�ODVW��������\HDUV�
7HPSHUDWXUHV�DUH�SURMHFWHG�WR�FRQWLQXH�WR�LQFUHDVH�EH\RQG�������HYHQ�LI�DWPRVSKHULF�FRQFHQWUDWLRQV
RI�JUHHQKRXVH�JDVHV�ZHUH�WR�EH�VWDELOLVHG�E\�WKDW�WLPH�>�@�
���������&RQILGHQFH�LQ�HVWLPDWLRQV�RI�IXWXUH�SRVVLEOH�FOLPDWHV�DW�WKH�UHJLRQDO�VFDOH�UHPDLQV�PXFK�ORZHU
WKDQ�DW�WKH�JOREDO�RU�FRQWLQHQWDO�VFDOH���$V�ZHOO��HVWLPDWHV�IRU�WHPSHUDWXUH�KDYH�KLJKHU�FRQILGHQFH
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WKDQ�HVWLPDWHV�IRU�RWKHU�YDULDEOHV�VXFK�DV�SUHFLSLWDWLRQ�DQG�VRLO�PRLVWXUH��+RZHYHU��ODUJH�FKDQJHV�LQ
WKH�IUHTXHQF\�RI�H[WUHPH�HYHQWV�DUH�NQRZQ�WR�RFFXU�ZLWK�VPDOO�FKDQJHV�LQ�PHDQ�YDOXHV�RI�FOLPDWLF
HOHPHQWV���3URMHFWLRQV�IRU�WKH�\HDU������IRU�WKH�FLUFXPSRODU�ERUHDO�]RQH�VXJJHVW�>�����@�

�� WHPSHUDWXUHV�LQ�WKH�ERUHDO�LQFUHDVLQJ�E\�DQ�DYHUDJH�����&�GXULQJ�VXPPHU�DQG�����&�LQ
ZLQWHU�

�� QLJKW�WLPH�DLU�WHPSHUDWXUHV�LQFUHDVLQJ�IDVWHU�WKDQ�GD\�WLPH�WHPSHUDWXUHV�
�� LQFUHDVLQJ�JURXQG�WHPSHUDWXUH�
�� UHJLRQDO�FKDQJHV�LQ�SUHFLSLWDWLRQ�RI��W������
�� SUHFLSLWDWLRQ�LQFUHDVLQJ�LQ�ZLQWHU�DQG�VQRZ�FRYHU�DUHD�DQG�GXUDWLRQ�GHFUHDVLQJ�
�� VRLO�PRLVWXUH�LQFUHDVLQJ�LQ�ZLQWHU�DQG�GHFUHDVLQJ�LQ�VXPPHU��

��������3URMHFWLRQV�LPSO\�ORQJHU��ZDUPHU�DQG�VRPHZKDW�GULHU�JURZLQJ�VHDVRQV��PLOGHU�ZLQWHUV�ZLWK
SRWHQWLDOO\�IHZHU�H[WUHPHV�LQ�PLQLPXP�WHPSHUDWXUHV��DQG�VRPHZKDW�GULHU�FRQGLWLRQV���+RZHYHU��WKH
WLPLQJ��PDJQLWXGH��VSDWLDO�GLVWULEXWLRQ�DQG�YDULDELOLW\�RI�WKH�FKDQJHV�DUH�YHU\�XQFHUWDLQ�
,PSOLFDWLRQV�RI�&OLPDWH�&KDQJH�IRU�%RUHDO�)RUHVWV
�������2YHU�WKH�QH[W��������\HDUV��ZKDW�VRUW�RI�FKDQJH�LQ�FOLPDWH�PLJKW�ZH�H[SHFW��KRZ�ZLOO�WKH
FKDQJHV�HIIHFW�JOREDO�ERUHDO�IRUHVWV"
.H\�SRLQWV�DQG�FRQFOXVLRQV�IRU�ERUHDO�IRUHVWV�GHULYHG�IURP�WKH�,3&&�VHFRQG�DVVHVVPHQW�UHSRUW�>��
��@�LQFOXGH�

�� 7KH�LPSDFW�RQ�ERUHDO�IRUHVWV�LV�H[SHFWHG�WR�EH�JUHDWHU�WKDQ�RQ�WHPSHUDWH�DQG�WURSLFDO�IRUHVWV�
�� &KDQJHV�LQ�WKH�IUHTXHQF\�DQG�SDWWHUQV�RI�GLVWXUEDQFH�PD\�EH�PRUH�LPSRUWDQW�DJHQWV�RI

FKDQJH�WKDQ�LQFUHDVHG�WHPSHUDWXUH�DQG�&2��
�� 2YHUDOO�WKH�ERUHDO�IRUHVW�LV�OLNHO\�WR�GHFUHDVH�LQ�DUHD��ELRPDVV��DQG�FDUERQ�VWRFNV��ZLWK�D

PRYH�WR�\RXQJHU�DJH�FODVVHV�ZLWK�PDMRU�GLVUXSWLRQ�DQG�FKDQJHV�RFFXUULQJ�DORQJ�WKH
VRXWKHUQ�ERXQGDULHV�

�� 2YHU�WKH�QH[W�FHQWXU\�WKH�SUHIHUUHG�JHRJUDSKLF�UDQJH�RI�VSHFLHV�PD\�VKLIW�DSSUR[LPDWHO\
��������NP�WR�WKH�QRUWK�

�� 0D[LPXP�SRWHQWLDO�PLJUDWLRQ�UDWHV�PD\�EH�WRR�VORZ�WR�NHHS�XS�ZLWK�WKH�UDWH�RI�FOLPDWH
FKDQJH�UHVXOWLQJ�LQ�ODUJH�DUHDV�RI�WUDQVLWRU\�IRUHVW�GHFOLQH��+RZHYHU��WKLV�PD\�QRW�KDSSHQ�LI
LQWUDVSHFLILF�JHQHWLF�GLYHUVLW\�EXIIHUV�WKH�FKDQJH��L�H��VSHFLHV�WKDW�DUH�QR�ORQJHU�LQ�D
IDYRXUDEOH�FOLPDWH�ZLOO�VLPSO\�JURZ�DQG�UHJHQHUDWH�SRRUO\�DQG�EH�RYHUWDNHQ�E\�LQYDGLQJ
VSHFLHV�HLWKHU�JUDGXDOO\�RU�DIWHU�GLVWXUEDQFH�

�� 7KH�UROH�RI�HOHYDWHG�&2��FRQFHQWUDWLRQV��WKURXJK�LPSURYHG�JURZWK�DQG�ZDWHU�XVH�HIILFLHQF\
RQ�LPSURYLQJ�ORQJ�WHUP�SURGXFWLYLW\�LV�XQFHUWDLQ�

�������7KH�UHVXOWV�RI�WKH�,3&&�DVVHVVPHQW�LQGLFDWH�WKH�HIIHFWV�RI�FOLPDWH�FKDQJH�RQ�ERUHDO�HFRV\VWHPV
RYHU�WKH�QH[W�����\HDUV�FRXOG�EH�TXLWH�VHYHUH�ZLWK�VLJQLILFDQW�FKDQJHV�LQ�HFRV\VWHP�ERXQGDULHV��SODQW
JURZWK�DQG�HFRV\VWHP�SURGXFWLYLW\��GLVWXUEDQFHV�UHODWHG�WR�ILUH�DQG�LQVHFWV��DQG�WKH�FDUERQ�F\FOH�
7KH�IROORZLQJ�RXWOLQHV�WKH�NH\�ILQGLQJV�UHODWHG�WR�HDFK�RI�WKHVH�DUHDV�RI�FKDQJH�ZLWK�SDUWLFXODU
HPSKDVLV�RQ�&DQDGLDQ�IRUHVWV���$V�ZHOO��HFRV\VWHP�UHVSRQVHV�WR�REVHUYHG�FOLPDWH�FKDQJHV�DQG
YDULDELOLW\�RYHU�WKH�ODVW�FHQWXU\�DUH�GHVFULEHG�
6KLIWV�LQ�)RUHVW�W\SH�=RQHV�DQG�6SHFLHV�5DQJHV
��������,PQOLFDWLRQV�RI�&OLPDWH�&KDQJH�3URMHFWLRQV��$�FRPELQDWLRQ�RI�FOLPDWH�DQG�VRLO�FRQGLWLRQV
FRQWURO�IRUHVW�JURZWK�DQG�GLVWULEXWLRQ��$V�WKHVH�FKDQJH�VR�ZLOO�WKH�UDQJH�DQG�]RQDWLRQ�RI�WKH�ERUHDO
HFRV\VWHP���3DWFK�G\QDPLF�PRGHOV�FDQQRW�FXUUHQWO\�EH�XVHG�WR�VLPXODWH�WKH�WUDQVLHQW�EHKDYLRXU�RI
IRUHVWV�LQ�D�FKDQJLQJ�FOLPDWH�RQ�D�JOREDO�VFDOH�>�@�DV�WKH\�UHTXLUH�ODUJH�VHWV�RI�VSHFLHV�VSHFLILF
LQIRUPDWLRQ�WKDW�LV�QRW�DYDLODEOH�IRU�PDQ\�DUHDV��,Q�WKH�DEVHQFH�RI�WKHVH�PRGHOV��YHJHWDWLRQ�FOLPDWH
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HTXLOLEULXP�W\SH�PRGHOV�KDYH�EHHQ�XVHG�WR�DVVHVV�WKH�LPSOLFDWLRQV�RI�FOLPDWH�FKDQJH�DW�WKH�JOREDO
OHYHO�>����������@����7KHVH�PRGHOV�VKRZ�JRRG�VWDWLVWLFDO�DJUHHPHQW�EHWZHHQ�VLPXODWHG�DQG�REVHUYHG
GLVWULEXWLRQ�RI�YHJHWDWLRQ�FODVVHV��EXW�+HQGHUVRQ�6HOOHUV�>��@�QRWHV�WKDW�WKH\�JLYH�ZLGHO\�GLIIHUHQW
UHVSRQVHV�WR�WKH�VDPH�IXWXUH�FOLPDWH���7KH�UHVXOWV�RI�3UHQWLFH�HW�DO��>������@�DQG�1HLOVRQ�HW�DO��>��@
VKRZ�WKDW�WKH�WURSLFDO�IRUHVW�ZLOO�EH�WKH�OHDVW�DIIHFWHG�E\�FOLPDWH�FKDQJH�DQG�WKH�ERUHDO�DIIHFWHG�WKH
PRVW���)RU�WKH�ERUHDO�UHVXOWV�VXJJHVW�WKDW�WKH�ERUHDO�IRUHVW�HFRV\VWHP��HYHQ�ZLWK�D�PDMRU�VKLIW�LQWR�WKH
FXUUHQW�WXQGUD�]RQH��FRXOG�EH�UHGXFHG�E\�DERXW�����ZLWK�ODUJH�DUHDV�EHLQJ�UHSODFHG�E\�HLWKHU
WHPSHUDWH�IRUHVWV�RU�JUDVVODQGV�
���������:KHDWRQ�HW�DO��>�@�DQG�5L]]R�DQG�:LNHQ�>��@�LQGLFDWH�FOLPDWH�ZDUPLQJ�LQ�&DQDGD�ZLOO�FUHDWH
VXLWDEOH�FOLPDWLF�FRQGLWLRQV�IRU�WKH�ERUHDO�IRUHVWV�WR�JURZ�IDUWKHU�QRUWK��+RZHYHU��WKLV�DVVXPHV�WKDW
VRLO�SK\VLFDO�DQG�PRLVWXUH�FRQGLWLRQV�ZLOO�IDYRXU�IRUHVW�JURZWK���$W�WKH�VDPH�WLPH�WKH�ZDUPHU
FRQGLWLRQV�LQ�WKH�VRXWKHUQ�ERUHDO�ZLOO�EHFRPH�GHWULPHQWDO�WR�WKH�H[LVWLQJ�WUHH�VSHFLHV�DQG�PDQ\�ZLOO
EHJLQ�WR�GHFOLQH�DQG�UHWUHDW�WR�DUHDV�PRUH�HQYLURQPHQWDOO\�DFFHSWDEOH���6DUJHQW�>��@�DQG�5L]]R�DQG
:LNHQ�>��@�VXJJHVW�WKDW�PXFK�RI�WKH�H[LVWLQJ�&DQDGLDQ�ERUHDO�IRUHVW�ZLOO�EH�UHSODFHG�E\�WHPSHUDWH
GHFLGXRXV�IRUHVW�VLPLODU�WR�WKDW�ORFDWHG�LQ�VRXWKHUQ�2QWDULR�DQG�QRUWKHUQ�8QLWHG�6WDWHV���0XFK�RI�WKH
FHQWUDO�ERUHDO�ZRXOG�EH�UHSODFHG�E\�FOLPDWLF�FRQGLWLRQV�PRUH�VXLWDEOH�WR�JUDVVODQGV�
��������$OWKRXJK�WHPSHUDWXUH�DIIHFWV�WKH�GLVWULEXWLRQ�RI�WKH�ERUHDO�YHJHWDWLRQ��PRLVWXUH�DYDLODELOLW\�LV
OLNHO\�WKH�PRVW�LPSRUWDQW�IDFWRU�LQ�GULHU�UHJLRQV��SDUWLFXODUO\�LQ�ZHVWHUQ�&DQDGD�>������@�DQG
:KHDWRQ�DQG�7KRUSH�>��@�
��������+RJJ�>������@�VKRZHG�WKDW�WKH�VRXWKHUQ�OLPLW�RI�WKH�ZHVWHUQ�ERUHDO�IRUHVW�EHWZHHQ�WKH�IRUHVW�DQG
JUDVVODQGV�FRUUHVSRQGV�PRVW�FORVHO\�ZLWK�FOLPDWLF�PRLVWXUH�UHJLPHV��DQQXDO�SUHFLSLWDWLRQ�PLQXV
SRWHQWLDO�HYDSRWUDQVSLUDWLRQ����7KHUPDO�FKDUDFWHULVWLFV�RI�FOLPDWH��H�J���JURZLQJ�GHJUHH�GD\V�
VKRZHG�DQ�LQFRQVLVWHQW�UHODWLRQVKLS�ZLWK�WKH�VRXWKHUQ�OLPLW�>��@���2QH�RI�WKH�PRVW�OLNHO\�H[SODQDWLRQV
RI�WKLV�FRQWURO�E\�PRLVWXUH�LV�WKDW�FRQLIHU�UHJHQHUDWLRQ�IURP�VHHG�LV�UHVWULFWHG�LQ�GULHU�FOLPDWHV�
&RQLIHURXV�IRUHVWV�DQG�SHDWODQG�GHYHORSPHQW�DUH�JHQHUDOO\�OLPLWHG�WR�DUHDV�ZKHUH�DQQXDO
SUHFLSLWDWLRQ�LV�JUHDWHU�WKDQ�SRWHQWLDO�HYDSRWUDQVSLUDWLRQ���+RZHYHU��HYHQ�LQ�WKHVH�UHJLRQV�PRLVWXUH
GHILFLHQF\�IUHTXHQWO\�UHGXFHV�WKH�JHUPLQDWLRQ�UDWH��SKRWRV\QWKHVLV��DQG�VXUYLYDO�RI�FRQLIHU�VHHGOLQJV�
,Q�WKH�HDVWHUQ�ERUHDO�ZKHUH�PRLVWXUH�LV�QRW�JHQHUDOO\�D�SUREOHP�WKH�OLPLWLQJ�IDFWRU�LV�RQH�RI
FRPSHWLWLRQ�ZLWK�WHPSHUDWH�VSHFLHV�
��������0LJUDWLRQ�5DWHV��6KLIWV�LQ�WKH�GLVWULEXWLRQ�RI�IRUHVW�]RQHV�LQ�UHVSRQVH�WR�FOLPDWH�FKDQJH�WDNH
SODFH�ZLWK�ODJ�WLPHV�RI�FHQWXULHV�WR�PLOOHQQLD�>�@���&OLPDWH�FKDQJH�SURMHFWLRQV�IRU�WKH�QH[W�����\HDUV
DUH�RI�DERXW�WKH�VDPH�PDJQLWXGH�DV�WKH�FKDQJHV�WKDW�KDYH�WDNHQ�SODFH�RYHU�WKH�ODVW��������\HDUV�
&RQVHTXHQWO\��WKHUH�LV�PDMRU�FRQFHUQ�DERXW�WKH�DELOLW\�RI�RXU�IRUHVWV�WR�DGDSW���*OREDOO\�WHPSHUDWXUHV
YDU\�DSSUR[LPDWHO\�����&�SHU�����NP�LQ�ODWLWXGH�DQG���������&�SHU�����P�LQ�DOWLWXGH�>�@���*OREDO
WHPSHUDWXUH�FKDQJHV�RI����������&�SHU�GHFDGH�SURMHFWHG�IRU�WKH�QH[W�KXQGUHG�\HDUV�VXJJHVWV�WKDW
VSHFLHV�ZRXOG�KDYH�WR�PRYH�WRZDUG�WKH�SROHV�DW�D�UDWH�RI���������NP�\U���DQG�LQFUHDVH�WKHLU�HOHYDWLRQ
DW���������P�\U�O��1DWXUDO�UDWHV�RI�PLJUDWLRQ�IRU�PRVW�VSHFLHV�UDQJH�IURP��������P�SHU�\HDU��6FRWV
SLQH�������P�\U�O�>��@��ZKLWH�SLQH�����NP�\U�O�>��@��0LJUDWLRQ�RI�D�WUHH�VSHFLHV�LQYROYHV�PRYHPHQW�RI
SURSDJXOHV�WR�QHZ�ORFDWLRQV��HVWDEOLVKPHQW�RI�VHHGOLQJV��JURZWK�RI�LQGLYLGXDOV�WR�UHSURGXFWLYH
PDWXULW\���0DQ\�VWDJHV�LQ�WKLV�VHTXHQFH�FRXOG�EH�GLVUXSWHG�E\�XQVXLWDEOH�FOLPDWLF�FRQGLWLRQV�>��@�
$V�ZHOO��FKDQJHV�LQ�WKH�UDWH�DQG�WLPLQJ�RI�VHHG�SURGXFWLRQ�FRXOG�OLPLW�WKH�UDWH�RI�PLJUDWLRQ�DQG�FDXVH
VXEVWDQWLDO�FKDQJHV�LQ�VSHFLHV�GLVWULEXWLRQ���&RQVHTXHQWO\��LW�LV�XQOLNHO\�WKDW�IXWXUH�VSHFLHV�PLJUDWLRQ
UDWHV�FRXOG�PDWFK�WKH�SURMHFWHG�UDWHV�RI�FOLPDWH�FKDQJH�LQ�ODUJH�DUHDV�>�@�
�������2EVHUYHG�&KDQJHV�LQ�(FRVYVWHP�%RXQGDULHV�2YHU�WKH�/DVW�&HQWXU\���7KHUH�KDV�EHHQ�D
WHPSHUDWXUH�LQFUHDVH�RI������&�LQ�WKH�PLG�WR�QRUWKZHVWHUQ�ERUHDO�LQ�&DQDGD�RYHU�WKH�ODVW�FHQWXU\
>��@���+RZHYHU��QR�DSSUHFLDEOH�FKDQJHV�KDYH�EHHQ�GHWHFWHG�DW�WKH�VRXWKHUQ�IULQJHV�RI�WKH�HFRV\VWHP
ERXQGDULHV���7KH�UHDVRQ�IRU�WKLV�FDQ�SUREDEO\�EH�DWWULEXWHG�WR�WKH�ODUJH�ODJ�WLPH�LQ�WHUPV�RI
ELRSK\VLFDO�UHVSRQVH�WR�HQYLURQPHQWDO�FKDQJH���$OVR�ILUH��DQG�SHVW�SURWHFWLRQ�SUDFWLFHV��WKH�SUR[LPLW\
RI�DJULFXOWXUDO�ODQGV�DQG�IRUHVW�PDQDJHPHQW�WR�UHSODQWLQJ�DQG�VWDQG�WHQGLQJ�KDYH�OLNHO\
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PLWLJDWHG�RU�PDVNHG�FKDQJHV�WKDW�PLJKW�KDYH�RFFXUUHG�LQ�WKH�DEVHQFH�RI�KXPDQ�DFWLYLW\���1R
DSSUHFLDEOH�PRYHPHQW�KDV�EHHQ�REVHUYHG�WR�GDWH�DORQJ�WKH�QRUWKHUQ�WUHHOLQH���+RZHYHU��DORQJ�D�����
NP�VHFWLRQ�LQ�WKH�1RUWKZHVW�7HUULWRULHV�DQG�<XNRQ��1LFKROV�>��@�QRWHG�D�ZLGHVSUHDG�VZLWFK�IURP
LQIHUWLOLW\�LQ�WKH�������DQG�����V�WR�SROOHQ�DQG�FRQH�SURGXFWLRQ�LQ�WKH���������6LPLODU�VWXGLHV�DW���
VLWHV�LQ�ZHVWHUQ�6LEHULD��QRUWKHUQ�<DNXWLD��DQG�QRUWK�HDVW�6LEHULD��UHYHDOHG�WKDW�ODUFK�WUHHV�DUH�QRZ
SURGXFLQJ�HQRXJK�YLDEOH�VHHG�WR�DOORZ�VHHGOLQJ�FRORQL]DWLRQ�RI�WKH�WXQGUD��1LFKROV�QRWHV�WKDW�WUHH
ULQJ�VWXGLHV�DW�YDULRXV�ORFDWLRQV�LQ�6LEHULD�DOVR�VXJJHVW�D�UHFHQW�ZDUPLQJ�UHVSRQVH�
�������&KDQJHV�LQ�WKH�3HUPDIURVW�=RQH�2YHU�WKH�/DVW�&HQWXU\���$�PDMRU�FKDQJH�DSSHDUV�WR�KDYH
WDNHQ�SODFH�RYHU�WKH�ODVW�FHQWXU\�LQ�WKH�SHUPDIURVW�ZLWKLQ�WKH�IRUHVW�DQG�WXQGUD�DUHD�RI�&DQDGD�DQG
$ODVND�>������@��+DOVH\�HW�DO��>��@�FRQFOXGHG�WKDW�SHUPDIURVW�XQGHUO\LQJ�ERJV�DORQJ�WKH�VRXWKHUQ
GLVFRQWLQXRXV�SHUPDIURVW�ERXQGDU\�KDV�EHHQ�GLVDSSHDULQJ�LQ�UHVSRQVH�WR�D�����&�ZDUPLQJ�RYHU�WKH
ODVW�����\HDUV���7KH�UHVXOW�KDV�EHHQ�D�QRUWKZDUG�VKLIW�RI�WKH�SHUPDIURVW�ERXQGDU\�E\�����NP�LQ
$OEHUWD��6DVNDWFKHZDQ�DQG�0DQLWRED��6LPLODU�ILQGLQJV�KDYH�EHHQ�UHSRUWHG�LQ�WKH�VRXWKHUQ�IULQJHV�RI
WKH�GLVFRQWLQXRXV�SHUPDIURVW�]RQH�RI�$ODVND�>������@���$V�ZHOO��WKH�LQVXODWLQJ�HIIHFWV�RI�WKH
YHJHWDWLRQ�LV�DOORZLQJ�SHUPDIURVW�WR�H[LVW�LQ�PDQ\�DUHDV�ZKHUH�DYHUDJH�DQQXDO�WHPSHUDWXUHV�DUH
ZDUPHU�WKDQ�WKRVH�UHTXLUHG�WR�LQLWLDWH�SHUPDIURVW�GHYHORSPHQW�DQG�JURZWK�>��@���7KHUH�DUH�VLJQV�WKDW
FKDQJHV�DUH�WDNLQJ�SODFH�LQ�WKH�SHUPDIURVW��KRZHYHU��WKH�UHVSRQVH�LV�ODJJLQJ�FRQVLGHUDEO\
EHKLQG�WKH�REVHUYHG�ZDUPLQJ�>��@���'LVSODFHPHQW�RI�WKH�FRQWLQXRXV�SHUPDIURVW�LQ�WKLV�DUHD�FRXOG
WDNH�GHFDGHV�WR�FHQWXULHV�GHSHQGLQJ�RQ�WKH�GHSWK��WKLFNQHVV��DQG�FRQGXFWLYLW\�RI�WKH�VRLO�PDWHULDO�
:KLOH�WKH�SHUPDIURVW�DSSHDUV�WR�EH�WKLQQLQJ�DQG�UHWUHDWLQJ�LQ�ZHVWHUQ�&DQDGD�DQG�$ODVND�LQ�WKH
HDVWHUQ�SDUW�RI�WKH�&DQDGD��SDUWLFXODUO\�QRUWKHUQ�4XHEHF�DQG�/DEUDGRU��ZKHUH�FRROLQJ�KDV�EHHQ
REVHUYHG�RYHU�WKH�ODVW�FHQWXU\�WKH�SHUPDIURVW�OD\HU�DSSHDUV�WR�EH�WKLFNHQLQJ�>��@���5HJLRQDO�FRROLQJ
DQG�DFFRPSDQ\LQJ�FKDQJHV�LV�QRW�LQFRQVLVWHQW�ZLWK�JOREDO�ZDUPLQJ��HVSHFLDOO\�GXULQJ�WKH�HDUO\
VWDJHV�RI�FKDQJH���7KH�PRYHPHQW�RI�WKH�SHUPDIURVW�DQG�WKLFNHQLQJ�RI�WKH�DFWLYH�OD\HU�LQ�QRUWKHUQ
ODWLWXGHV�KDV�REYLRXV�LPSOLFDWLRQV�IRU�LPSURYHG�ELRORJLFDO�DFWLYLW\�DQG�JURZWK�IRU�IRUHVW
PDQDJHPHQW�
&KDQJHV�LQ�*URZWK�5DWHV�DQG�3URGXFWLYLW\
��������,PSOLFDWLRQV�RI�&OLPDWH�&KDQJH�3URMHFWLRQV���*HQHUDOO\�WKHUH�LV�D�SRVLWLYH�FRUUHODWLRQ
EHWZHHQ�QHW�SULPDU\�SURGXFWLYLW\�DQG�WHPSHUDWXUH�DQG�DFWXDO�HYDSRWUDQVSLUDWLRQ���/RQJHU�JURZLQJ
VHDVRQV�DQG�ZDUPHU�WHPSHUDWXUHV�VKRXOG�LQFUHDVH�JURZWK�UDWHV�LQ�DUHDV�ZKHUH�WHPSHUDWXUHV�DUH
FXUUHQWO\�EHORZ�RSWLPXP�UHTXLUHPHQWV��DVVXPLQJ�DGHTXDWH�PRLVWXUH�LV�DYDLODEOH���3URGXFWLYLW\�RI�WKH
H[LVWLQJ�WHPSHUDWH�DQG�GHFLGXRXV�IRUHVW�DUHD�LQ�HDVWHUQ�&DQDGD�LV�H[SHFWHG�WR�LQFUHDVH�ZLWK�WKH
ZDUPLQJ�DV�WKH�FOLPDWLF�FRQGLWLRQV�DUH�FXUUHQWO\�EHORZ�RSWLPXP�OHYHOV���,Q�DUHDV�ZKHUH�RSWLPXP
WHPSHUDWXUHV�DUH�H[FHHGHG�JURZWK�DQG�SURGXFWLYLW\�ZLOO�OLNHO\�GHFOLQH��LQ�FRQMXQFWLRQ�ZLWK�LQFUHDVHG
FRPSHWLWLRQ�ZLWK�QHZ�VSHFLHV�PRUH�DGDSWHG�WR�WKH�ZDUPHU�FOLPDWH���2WKHU�IDFWRUV��WKDW�PD\�DOVR
OLPLW�WKH�SRWHQWLDO�JURZWK�UHVSRQVH�WR�ZDUPLQJ�LQFOXGH�PRLVWXUH��H[WUHPH�HYHQWV��DQG�FKDQJHV�LQ
SHVWV�VSHFLHV�DQG�UDQJH�DQG�ILUH�
�����2EVHUYHG�5HVSRQVH�LQ�*URZWK�DQG�3URGXFWLYLW\�2YHU�WKH�/DVW�&HQWXU\���7KLV�LV�DQ�H[WUHPHO\
FRPSOH[�TXHVWLRQ�WR�GHDO�ZLWK�JLYHQ�WKH�P\ULDG�RI�RWKHU�IDFWRUV�HIIHFWLQJ�ELRORJLFDO�JURZWK�
UHSURGXFWLRQ�DQG�VXUYLYDO�LQ�JHQHUDO���$OVR��ZH�KDYH�QR�EDVHOLQH�LQIRUPDWLRQ�WR�DVVHVV�ZKHWKHU�JOREDO
IRUHVWV�DUH�JURZLQJ�IDVWHU�WRGD\�WKDQ�LQ�WKH�SDVW���7KH�,3&&�>�@�EDVLFDOO\�FRQFOXGHG�WKDW�QR�HYLGHQFH
RI�VXEVWDQWLYH�FKDQJH�LQ�JURZWK�DQG�SURGXFWLYLW\�LQ�JOREDO�IRUHVWV�RYHU�WKH�ODVW�FHQWXU\�KDG�EHHQ
GHWHFWHG��0RUH�UHFHQWO\��KRZHYHU��0\QHQL�HW�DO��>��@�EHOLHYH�WKH\�KDYH�IRXQG�D�SRVLWLYH�ELRORJLFDO
UHVSRQVH�EHWZHHQ������1�WR�WKH�REVHUYHG�ZDUPLQJ�RYHU�WKH�SHULRG�����������3ODQW�JURZWK�LQFUHDVHG
E\�����GXULQJ�WKLV�SHULRG�DQG�WKH�JURZLQJ�VHDVRQ�VWDUW�DGYDQFHG�E\�DERXW���GD\V��FRLQFLGHQW�ZLWK�DQ
HDUO\�GLVDSSHDUDQFH�RI�ZLQWHU�VQRZ�FRYHU���7KH�JUHDWHVW�LQFUHDVHV�LQ�YHJHWDWLRQ�WRRN�SODFH�LQODQG
IURP�WKH�RFHDQV���%DQGV�RI�LQFUHDVHG�JURZWK�ZHUH�PHDVXUHG�LQ�(XURSH�IURP�6SDLQ�LQ�D�QRUWK�HDVWHUO\
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GLUHFWLRQ�DFURVV�FHQWUDO�(XURSH�DQG�VRXWKHUQ�5XVVLD��DQG�LQ�1RUWK�$PHULFD�IURP�$ODVND�LQ�D�VRXWK�
HDVWHUO\�GLUHFWLRQ�WR�WKH�*UHDW�/DNHV�DQG�QRUWK�HDVW�DJDLQ�WR�/DEUDGRU���/LWWOH�FKDQJH�ZDV�VHHQ
RXWVLGH�WKLV�EDQG�LQ�WKH�FRQWLQHQWDO�8��6���:KHWKHU��WKHVH�FKDQJHV�DUH�VKRUW�WHUP�RU�ORQJ�WHUP�LV
XQNQRZQ�
(OHYDWHG�&2���,V�7KLV�$IIHFWLQJ�)RUHVW�*URZWK�DQG�3URGXFWLYLW\"��������$WPRVSKHULF�&2��FRQFHQWUDWLRQV�KDYH�LQFUHDVHG�IURP�������2SSPY�VLQFH�SUH�LQGXVWULDO�WLPHV
>�@����(OHYDWHG�&2��OHYHOV�KDYH�EHHQ�DVVRFLDWHG�ZLWK�LQFUHDVHG�SKRWRV\QWKHWLF�UDWHV�DQG�LQFUHDVHG
ZDWHU�XVH�HIILFLHQF\�RI�YDULRXV�IRUHVW�VSHFLHV���7KLV�FRXOG�SRWHQWLDOO\�LQFUHDVH�IRUHVW�SURGXFWLYLW\�DQG
PLWLJDWH�GDPDJLQJ�FOLPDWLF�HIIHFWV�VXFK�DV�GURXJKW��8QIRUWXQDWHO\��H[SHULPHQWDO�UHVXOWV�WR�GDWH�DUH
LQFRQFOXVLYH���2QO\�D�VPDOO�QXPEHU�RI�VKRUW�WHUP�RSHQ�DLU�&2��HQULFKPHQW�H[SHULPHQWV�KDYH�EHHQ
FRQGXFWHG�ZLWK�PDWXUH�QDWXUDO�SRSXODWLRQV��DQG�QRQH�KDYH�LQYROYHG�IRUHVWV�RU�IRUHVW�VWDQGV�>�@�
��������7R�GDWH�QR�FRUUHVSRQGLQJ�LQFUHDVH�LQ�IRUHVW�JURZWK�XQGHU�QDWXUDO�FRQGLWLRQV�KDV�EHHQ�REVHUYHG
WKDW�FDQ�EH�FRQFOXVLYHO\�UHODWHG�WR�LQFUHDVHG�&2��FRQFHQWUDWLRQ�>�@���2EVHUYHG�LQFUHDVHV�LQ�JURZWK
FDQ�EH�H[SODLQHG�E\�RWKHU�IDFWRUV�VXFK�DV�PRUH�IDYRXUDEOH�WHPSHUDWXUHV��LPSURYHG�ZDWHU�UHODWLRQV�
VXFFHVVLRQDO�DJH��RU�QLWURJHQ�IHUWLOL]DWLRQ�E\�LQGXVWULDO�SROOXWLRQ�>���������@���(YHQ�WKRXJK�WKH
HIIHFWV�RI�&2��HQULFKPHQW�IRUHVW�JURZWK�DQG�SURGXFWLYLW\�LV�XQUHVROYHG��DQG�ZLOO�UHPDLQ�XQUHVROYHG
IRU�VRPH�WLPH�WR�FRPH��LW�LV�PRUH�OLNHO\�WR�DPHOLRUDWH��UDWKHU�WKDQ�H[DFHUEDWH��WKH�HIIHFW�RI�FOLPDWH
FKDQJH�E\�ZLGHQLQJ�WKH�UDQJH�RI�FOLPDWLF�WROHUDQFHV�LQ�IRUHVWV�
&KDQJHV�LQ�)LUH�'LVWXUEDQFHV
��������,PSOLFDWLRQV�RI�&OLPDWH�&KDQJH�3URMHFWLRQV���:KLOH�FOLPDWH�ZDUPLQJ�PD\�EH�WKH�XQGHUO\LQJ
FDXVH�RI�WKH�SRWHQWLDO�VKLIW�RI�IRUHVW�HFRV\VWHP�ERXQGDULHV��ILUH�LV�WKH�GLVWXUEDQFH�PHFKDQLVP�WKDW�LV
H[SHFWHG�WR�EULQJ�DERXW�WKH�FKDQJHV���:DUPHU�DQG�GULHU�FRQGLWLRQV�DUH�H[SHFWHG�WR�LQFUHDVH�WKH
IUHTXHQF\��GXUDWLRQ�DQG�LQWHQVLW\�RI�ILUHV��DQG�JUHDWHU�DPRXQWV�RI�IXHO�DVVRFLDWHG�ZLWK�IRUHVWHG�DUHDV
LQ�GHFOLQH�PD\�FDXVH�PRUH�DQG�ODUJHU�ILUHV���)RU�H[DPSOH��)ODQQLJDQ�DQG�:DJQHU�>��@�SURMHFW�D����
����LQ�DUHD�EXUQHG�LQ�WKH�&DQDGLDQ�ERUHDO�IRU�D�GRXEOHG�&2��FOLPDWH��ZKLOH�6WRFNV�>���DQG�6WRFNV
DQG�/\QKDP�>��@�SUHGLFW�PRUH�IUHTXHQW�ILUHV�RI�KLJKHU�LQWHQVLW\�DQG�JUHDWHU�GXUDWLRQ�LQ�ERWK�&DQDGD
DQG�5XVVLD���,Q�5XVVLD��SURMHFWLRQV�VXJJHVW�WKDW�DQ�DGGLWLRQDO������PLOOLRQ�KD�RI�IRUHVW�SHU�\HDU�ZLOO
EXUQ�ZLWKLQ�WKH�QH[W����\HDUV��DIIHFWLQJ��������RI�WKH�ERUHDO�IRUHVW�DUHD�>��@���,W�LV�HYLGHQW�IURP
WKHVH�SURMHFWLRQV�WKDW�FKDQJHV�LQ�WKH�ERUHDO�HFRV\VWHP�LQ�UHVSRQVH�WR�LQFUHDVHG�ILUH�FRXOG�RFFXU�PXFK
PRUH�UDSLGO\�WKDQ�H[SHFWHG�LQ�UHODWLRQ�WR�WHPSHUDWH�DQG�WURSLFDO�HFRV\VWHPV�ZKHUH�GLVWXUEDQFHV
DVVRFLDWHG�ZLWK�ILUH�LV�QRW�D�SUREOHP�
��������2EVHUYHG�&KDQJHV�LQ�)LUH�2YHU�WKH�/DVW�&HQWXU\���)LUH�KDV�EHHQ�DQ�HFRORJLFDOO\�LPSRUWDQW
GLVWXUEDQFH�LQ�JOREDO�ERUHDO�IRUHVWV�IRU�PLOOHQQLD���6WDWLVWLFV�IURP�&DQDGD��$ODVND��DQG�5XVVLD
LOOXVWUDWH�WKDW��GHVSLWH�ODUJH�ILUH�SURWHFWLRQ�HIIRUWV�LQ�WKHLU�IRUHVWV��ILUHV�VWLOO�H[HUW�D�VLJQLILFDQW
LQIOXHQFH�RQ�ERUHDO�HFRV\VWHP�G\QDPLFV�>����������@���:KLOH�LQWHQVLYH�IRUHVW�PDQDJHPHQW�KDV
YLUWXDOO\�HOLPLQDWHG�ODUJH�ILUHV�LQ�6FDQGLQDYLD��FXUUHQW�HVWLPDWHV�DUH�WKDW������PLOOLRQ�KHFWDUHV�EXUQ
DQQXDOO\�LQ�WKH�FLUFXPSRODU�ERUHDO�]RQH�>��@���)LUH�DFWLYLW\�KDV�EHHQ�LQFUHDVLQJ�RYHU�WKH�SDVW�WKUHH
GHFDGHV�LQ�&DQDGD��DYHUDJLQJ�����PLOOLRQ�KHFWDUHV�DQQXDOO\�VLQFH������>��@��EXW�D�ODFN�RI�FRPSOHWH
GDWD�SULRU�WR�VDWHOOLWH�FRYHUDJH�LQ�WKH�HDUO\�����V�SUHFOXGHV�GLUHFW�FRPSDULVRQ�RI�WKLV�WUHQG�ZLWK�ILUH
VWDWLVWLFV�IURP�HDUOLHU�WKLV�FHQWXU\���6LPLODU�SUREOHPV�H[LVW�IRU�GDWD�IRU�WKH�5XVVLDQ�ERUHDO�ZKHUH�ILUH
VWDWLVWLFV�SULRU�WR�WKH�HDUO\�����V�DUH�FRQVLGHUHG�WR�KDYH�EHHQ�YDVWO\�XQGHUHVWLPDWHG�>��@���5HFHQW
ZRUN�E\�6WRFNV�HW�DO��>��@�LQ�UHYLHZLQJ�DQG�FRUUHFWLQJ�WKH�KLVWRULFDO�GDWD�SULRU�WR������LQ�&DQDGD
VXJJHVW�WKDW�WKH�OHYHOV�RI�DUHD�EXUQHG�REVHUYHG�LQ�WKH���V�DQG���V�LV�KLJKHU�WKDQ�DW�DQ\�SRLQW�LQ�WKH
SDVW����\HDUV�
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&KDQJHV�LQ�,QVHFW�'LVWXUEDQFHV
��������,PSOLFDWLRQV�RI�&OLPDWH�&KDQJH�3URMHFWLRQV��&OLPDWH�FKDQJH�ZLOO�DIIHFW�WKH�GLVWULEXWLRQ�DQG
GHJUHH�RI�LQIHVWDWLRQ�RI�LQVHFW�SHVWV�WKURXJK�ERWK�GLUHFW�HIIHFWV�RQ�WKH�OLIH�F\FOH�RI�LQVHFWV�DQG
LQGLUHFWO\�WKURXJK�FOLPDWLF�HIIHFWV�RQ�KRVW��SUHGDWRUV��FRPSHWLWRUV��DQG�LQVHFW�SDWKRJHQV���7KH�ULVN�RI
ORVV�ZLOO�DOVR�LQFUHDVH�GXH�WR�WKH�H[SDQVLRQ�RI�LQVHFW�UDQJHV�
�������&OLPDWH�DQG�ZHDWKHU�DIIHFW�LQVHW�OLIHVSDQ��IHFXQGLW\��GLDSDXVH��GLVSHUVDO��PRUWDOLW\��DQG�JHQHWLF
DGDSWDWLRQ���7HPSHUDWXUH�LV�SUREDEO\�WKH�PDMRU�YDULDEOH�OLPLWLQJ�JHRJUDSKLFDO�UDQJHV�RYHUZLQWHULQJ
VXFFHVV��SRSXODWLRQ�JURZWK�UDWHV��QXPEHUV�RI�JHQHUDWLRQV�SHU�DQQXP��OHQJWK�RI�JURZLQJ�VHDVRQ��WUHH�
SHVW�V\QFKURQL]DWLRQ��LQWHUVSHFLILF�LQWHUDFWLRQV��GLVSHUVDO�DQG�PLJUDWLRQ���0DQ\�GRFXPHQWHG�HIIHFWV
RI�FOLPDWH�RQ�LQVHFWV�VKRZ�WKH�HIIHFWV�RI�XQXVXDO�ZHDWKHU�HYHQWV��VXFK�DV�GURXJKWV�DQG�IURVWV��RQ�WKH
VHYHULW\�RI�LQVHFW�RXWEUHDNV�ZLWKLQ�WKHLU�QRUPDO�UDQJH���+RZHYHU��WKHVH�YDULDEOHV�DUH�QRW�ZHOO
SUHGLFWHG�E\�FOLPDWH�PRGHOV�
��������'HIROLDWLQJ�LQVHFWV�SOD\�DQ�LPSRUWDQW�UROH�LQ�ERUHDO�IRUHVWV���7KH�SURSRUWLRQ�RI�PDQ\�IRUHVW
VSHFLHV�LV�GLUHFWO\�UHODWHG�WR�WKH�LQWHQVLW\�RI�LQVHFW�RXWEUHDNV�>�@���7KH\�DOVR�DIIHFW�IRUHVW
SURGXFWLYLW\��H�J�������PLOOLRQ�P��SHU�\HDU�DUH�ORVW�IURP�WUHH�PRUWDOLW\�GXH�WR�LQVHFW�DWWDFN�LQ�&DQDGD�
7KHVH�ORVVHV�DUH�����WLPHV�WKRVH�GXH�WR�ZLOGILUH�DQG�DUH�RQH�WKLUG�RI�WKH�DQQXDO�KDUYHVW�YROXPH�>��@�
��������,QVHFW�SRSXODWLRQV�DUH�QRUPDOO\�PDLQWDLQHG�DW�UHODWLYHO\�ORZ�OHYHOV�E\�D�FRPELQDWLRQ�RI�KRVW
UHVLVWDQFH��QDWXUDO�HQHPLHV�DQG�ZHDWKHU�FRQGLWLRQV���&OLPDWH�FKDQJH�FRXOG�KDYH�D�PDMRU�HIIHFW�RQ
DQ\�RI�WKHVH�DQG�VXEVHTXHQWO\�WKH�GDPDJH�SDWWHUQV�RI�LQVHFWV�PD\�EH�GUDVWLFDOO\�DOWHUHG��HVSHFLDOO\
IRU�WKRVH�OLPLWHG�E\�FOLPDWLF�IDFWRUV�>��@���7KH�SULQFLSDO�FRQFHUQ�LV�ZKHWKHU�VSHFLHV�WKDW�FDQ�LQFUHDVH
WKHLU�SRSXODWLRQ�VL]H�E\�XQGHUJRLQJ�DQ�H[WUD�JHQHUDWLRQ�HDFK�\HDU�ZLOO�H[SDQG�WKHLU�JHRJUDSKLF
GLVWULEXWLRQV�>��@���$�FKDQJLQJ�FOLPDWH�LV�H[SHFWHG�WR�EULQJ�JHQHUDOO\�GULHU�FRQGLWLRQV�ZLWK�DQ
LQFUHDVHG�OLNHOLKRRG�RI�GURXJKWV�DQG�KHDW�ZDYHV�LQ�WKH�LQWHULRU�RI�ODUJH�PLG�ODWLWXGH�FRQWLQHQWV��7KH
VXUYLYDO�DQG�IHFXQGLW\�RI�LQVHFW�KHUELYRUHV�RIWHQ�LPSURYHV�RQ�GURXJKW�VWUHVVHG�WUHHV���7KHUHIRUH��WKH
ERUHDO�IRUHVW�PD\�VXIIHU�LQFUHDVLQJ�LQVHFW�SHVW�SUREOHPV�ZLWK�D�ZDUPLQJ�FOLPDWH���,I�DQ�LQVHFW
V
JHRJUDSKLF�UDQJH�LV�ODUJH��FRPPRQ�JHQRW\SHV�IURP�ZDUPHU�DUHDV�PD\�UHDGLO\�LQYDGH�FRROHU�DUHDV�DV
WKH�FOLPDWH�ZDUPV���&KDQJH�LQ�LQVHFW�GLVWXUEDQFHV��DORQJ�ZLWK�ILUH��LV�VHHQ�DV�D�GULYLQJ�IRUFH�WR�HIIHFW
PDQ\�RI�WKH�H[SHFWHG�IRUHVW�HFRV\VWHP�UHVSRQVHV�WR�FOLPDWH�FKDQJH�>�����@�
���������7KH�VSUXFH�EXGZRUP�LV�UHVSRQVLEOH�IRU�PRUH�ORVVHV�LQ�&DQDGD�WKDQ�DQ\�RWKHU�LQVHFW���7KH
VSUXFH�EXGZRUP�UDQJH�PDWFKHV�PRVW�RI�WKH�UDQJH�RI�WKH�ZKLWH�VSUXFH�LQ�WKH�ERUHDO�IRUHVW���,W�FDQ�NLOO
DOPRVW�DOO�WKH�WUHHV�LQ�GHQVH��PDWXUH�VWDQGV�RI�ILU�GXULQJ�XQFRQWUROOHG�RXWEUHDNV��3HULRGV�RI�RXWEUHDNV
�KLJK�SRSXODWLRQ�GHQVLWLHV��XVXDOO\�ODVW�IRU������\HDUV��LQWHUVSHUVLQJ�SHULRGV�ZLWK�ORZ�SRSXODWLRQV�RI
���WR����\HDUV���3HU�FDSLWD�JURZWK�UDWH�LQFUHDVHV�RFFXU�ZLWK�ZDUP��GU\�FRQGLWLRQV���8QGHU�FOLPDWH
ZDUPLQJ��KLJKHU�WHPSHUDWXUHV�VKRXOG�LQFUHDVH�UDWHV�RI�IROLDJH�GHYHORSPHQW�DQG�ZRXOG�UHGXFH�WKH
WLPH�ZKHQ�WKH�LQVHFW�KDV�DFFHVV�WR�LPPDWXUH�IROLDJH���7KLV�PD\�UHGXFH�EUHHGLQJ�VXFFHVV�LQ�VRPH
LQVHFWV��%XW�WKH�EXGZRUP�LV�VR�ZHOO�V\QFKURQLVHG�ZLWK�WUHH�JURZWK�WKDW�ZHDWKHU�PD\�PDNH�OLWWOH
GLIIHUHQFH��5HODWLRQVKLSV�ZLWK�QDWXUDO�HQHPLHV�PD\�DOVR�FKDQJH�ZLWK�FOLPDWLF�FKDQJH���,I�WKH�KRVW
GHYHORSV�PXFK�IDVWHU�WKDQ�WKH�SDUDVLWRLG��WKHQ�WKH�KRVW�PD\�FRPSOHWHO\�HVFDSH�IURP�LWV�HIIHFW�>��@�
7KHQ�RXWEUHDNV�FRXOG�EHFRPH�PRUH�LQWHQVH�DQG�ZLGHVSUHDG���6\QHUJLVWLF�LQWHUDFWLRQV�EHWZHHQ
GURXJKW�LQGXFHG�FKDQJHV�PD\�LQ�WXUQ�DOORZ�WKH�EXGZRUP�WR�LPSURYH�LWV�SHUIRUPDQFH�WR�WKH�SRLQW
WKDW�LW�FDQ�HVFDSH�QDWXUDO�HQHP\�UHJXODWLRQ���7KHQ�RXWEUHDNV�PD\�EHFRPH�PRUH�IUHTXHQW�DQG�VHYHUH
>��@�
��������([WUHPH�ZHDWKHU�HYHQWV��HVSHFLDOO\�ODWH�VSULQJ�IURVWV�DQG�GURXJKW��VKDSH�EXGZRUP�HIIHFWV�
/DWH�VSULQJ�IURVWV�DUH�DVVRFLDWHG�ZLWK�WKH�HQG�RI�RXWEUHDNV���$V�WKH�FOLPDWH�ZDUPV��WKH�IUHTXHQF\�RI
ODWH�VSULQJ�IURVWV�ZLOO�GHFOLQH��DQG�SRSXODWLRQ�GHQVLWLHV�RI�VSUXFH�EXGZRUP�ZLOO�UHPDLQ�KLJK�IRU
ORQJHU�SHULRGV�LQ�QRUWKHUQ�ZKLWH�VSUXFH�VWDQGV�>��@�
��������7KH�ZKLWH�SLQH�ZHHYLO�UHGXFHV�JURZWK�DQG�WLPEHU�TXDOLW\�LQ�VSUXFH�DQG�SLQH�WKURXJKRXW�1RUWK
$PHULFD����6LHEHQ�HW�DO��>��@�DVVHVVHG�WKH�HIIHFWV�RI�FOLPDWLF�FKDQJH�RQ�WKH�ZHHYLO�KD]DUG�LQ�WKH
0DFNHQ]LH�5LYHU�'UDLQDJH�%DVLQ���7KH�ZHHYLO�UHTXLUHV�DERXW�����JURZLQJ�GHJUHH�GD\�DFFXPXODWLRQV
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DERYH�����&�WR�GHYHORS�IURP�HJJV�WR�DGXOW�HPHUJHQFH�IURP�WKH�WUHH�OHDGHU��$�VXPPHU�FOLPDWH
ZDUPLQJ�VFHQDULR�RI���&�IRU�WKH�\HDU������LQFUHDVHG�WKH�DUHD�RI�WKH�KLJK�KD]DUG�FODVV�IURP����WR
�����7KH�HVWLPDWHG�ZHHYLO�UDQJH�VKLIWHG�QRUWKZDUG�DQG�XSZDUG�LQ�HOHYDWLRQ�>��@��1RWH�WKDW�EHFDXVH
WKH�ZHHYLO�LV�D�SHVW�RI���WR����\HDU�ROG�VWDQGV��FRQYHUVLRQ�WR�\RXQJHU�VWDQGV�WKURXJK�KDUYHVWLQJ��RU
FOLPDWH�FKDQJH�PD\�FUHDWH�H[WHQVLYH�UHIRUHVWDWLRQ�SUREOHPV��VLPLODU�WR�SUREOHPV�D@�UHDG\�RFFXUULQJ
LQ�WKH�FHQWUDO�LQWHULRU�RI�%ULWLVK�&ROXPELD�
�����������2EVHUYHG�&KDQJHV�,Q�,QVHFW�'LVWXUEDQFHV�2YHU�WKH�/DVW�&HQWXU\���1R�PDMRU�FKDQJH�LQ
SDWWHUQV�RU�LQVHFW�GLVWXUEDQFHV�KDYH�DV�\HW�EHHQ�GHWHFWHG�LQ�WKH�ERUHDO���+RZHYHU��D�FRXSOH�RI�LWHPV
VXJJHVWLQJ�FKDQJH�PD\�EH�RFFXUULQJ�KDYH�EHHQ�QRWHG�LQFOXGLQJ�WKH�ILUVW�VLJQLILFDQW�RXWEUHDN�RI�WHQW
FDWHUSLOODU�LQ�QRUWKZHVW�&DQDGD�>��@�DQG�D�FKDQJH�LQ�SKHQRORJLFDO�GHYHORSPHQW�RI�VSUXFH�EXGZRUP
>������@���7KH�RXWEUHDN�RI�IRUHVW�WHQW�FDWHUSLOODU�LQ�WKH�)RUW�/LDUG�DUHD�LQ�WKH�1RUWKZHVW�7HUULWRULHV�LV
WKH�PRVW�QRUWKHUQ�UHFRUGHG���5HVXOWV�RI�)OHPLQJ�DQG�7DWFKHOO�DUH�WKH�ILUVW�FRQFOXVLYH�HYLGHQFH�LQ
&DQDGD�RI�DFFHOHUDWHG�SKHQRORJLFDO�GHYHORSPHQW�LQ�D�PDMRU�LQVHFW�SHVW�LQ�UHVSRQVH�WR�REVHUYHG
ZDUPLQJ���7KH\�IRXQG�WKDW�IOLJKW�SHULRGV�RI�WKH�VSUXFH�EXGZRUP�KDYH�PRYHG�DKHDG�E\�DQ�DYHUDJH�RI
�����GD\V�RYHU�WKH�SDVW����\HDUV�
&KDQJHV�LQ�WKH�&DUERQ�&\FOH
��������,PSOLFDWLRQV�RI�&OLPDWH�&KDQJH�3URMHFWLRQV��$�VLJQLILFDQW�DPRXQW�RI�UHVHDUFK�KDV�IRFXVHG
RQ�GHWHUPLQLQJ�WKH�TXDQWLW\�RI�FDUERQ�FRQWDLQHG�LQ�JOREDO�IRUHVWV�VLQFH�7DQV�HW�DO��>��@�VXJJHVWHG�WKH
H[LVWHQFH�RI�D�ODUJH�FDUERQ�VLQN�LQ�QRUWKHUQ�WHUUHVWULDO�HFRV\VWHPV���*OREDO�IRUHVW�HFRV\VWHPV�DFFRXQW
IRU�DSSUR[LPDWHO\�����RI�WKH�DQQXDO�H[FKDQJH������*W&��RI�&2��ZLWK�WKH�DWPRVSKHUH�>�@���)RUHVW
HFRV\VWHPV�ZRUOGZLGH�UHSUHVHQW�KXJH�FDUERQ�SRROV�LQ�WKHLU�VRLOV�DQG�VWDQGLQJ�ELRPDVV��RQ�WKH�RUGHU
RI������DQG�����*W&��UHVSHFWLYHO\���7KH�%RUHDO�IRUHVWV�DUH�HVWLPDWHG�WR�FRQWDLQ��������RI�WKH�JOREDO
IRUHVW�FDUERQ�>����������@���$Q�HVWLPDWHG�����*W&�DUH�VWRUHG�ZLWKLQ�WKH�ERUHDO�UHJLRQ�>�����@�RI�ZKLFK
����*W&�LV�LQ�SHDWODQGV�ZLWKLQ�WKH�IRUHVWV������*W&�LQ�WKH�IRUHVW�VRLOV�DQG����*W&�LQ�OLYLQJ�ELRPDVV�
7KH�IRUHVWV�RI�5XVVLD�DQG�&DQDGD�FRQWDLQ�WKH�EXON�RI�WKH�ERUHDO�FDUERQ�VWRUDJH���5XVVLD�KDV����
PLOOLRQ�KD�RI�IRUHVW�VWRULQJ�DQ�HVWLPDWHG������ELOOLRQ�WRQQHV�RI�FDUERQ�LQ�OLYH�VWDQGLQJ�ELRPDVV������
ELOOLRQ�WRQQHV�LQ�VRLO�GHWULWXV���,Q�&DQDGD��WKH�DPRXQW�RI�FDUERQ�VWRUHG�LQ�WKH�ERUHDO�IRUHVW�LV
HVWLPDWHG�WR�EH�DSSUR[LPDWHO\�������*W&�RI�ZKLFK�����*W&�LV�LQ�VWDQGLQJ�YHJHWDWLRQ�ELRPDVV
�WUXQNV��EUDQFKHV��URRWV�HWF���������*W&�LQ�IRUHVW�VRLOV�DQG�GHWULWXV��DQG�����*W&�LQ�SHDWODQG�VRLOV�>���
��@�
��������$�YLWDO�TXHVWLRQ�LV�KRZ�ZLOO�IXWXUH�FOLPDWH�FKDQJH�DIIHFW�FDUERQ�VWRUDJH�DQG�F\FOLQJ�LQ�WKH
ERUHDO�IRUHVW"��8QGHU�FXUUHQW�FOLPDWH�FKDQJH�VFHQDULRV�ODUJH�DPRXQWV�RI�FDUERQ�PD\�EH�UHOHDVHG�LQWR
WKH�DWPRVSKHUH�WKURXJK�IRUHVW�GHFOLQH�DQG�GLVWXUEDQFHV�DQG�EHIRUH�QHZ�IRUHVWV�UHSODFH�WKH�IRUPHU
YHJHWDWLRQ���7KH�UHVXOWLQJ�ORVV�JOREDOO\�RI�DERYHJURXQG�FDUERQ�KDV�EHHQ�HVWLPDWHG�WR�EH���������*W
\U���IRU�D�WRWDO�RI��������*W�RYHU�WKH�QH[W�����\HDUV���.DVLVFKNH�HW�DO��>�@�VXJJHVW�WKDW�WKH�SURMHFWHG
LQFUHDVH�LQ�DUHD�EXUQHG�RI��������SHU�\HDU�ZRXOG�KDYH�D�VLJQLILFDQW�LPSDFW�RQ�WKH�FDUERQ�EXGJHW�RI
WKH�FLUFXPSRODU�ERUHDO�IRUHVW���)RU�H[DPSOH��LQ�5XVVLD��DQ�DGGLWLRQDO������PLOOLRQ�KD�RI�IRUHVW
ZLOO�EXUQ�DQQXDOO\�ZLWKLQ�WKH�QH[W����\HDUV��DIIHFWLQJ��������RI�WKH�ODQG�DUHD�>��@���.DVLVFKNH�HW
DO��VXJJHVW�WKDW�LI�WKLV�KDSSHQV�WKH�DPRXQW�RI�FDUERQ�VWRUHG�LQ�WKH�JURXQG�OD\HU�ZRXOG�GHFUHDVH�DQG
WKH�DPRXQW�RI�FDUERQ�LQ�WKH�OLYLQJ�ELRPDVV�ZRXOG�LQFUHDVH���2YHUDOO��WKH\�LQGLFDWH�WKH�QHW�ORVV�RI
FDUERQ�LQ�ERUHDO�IRUHVWV�EHWZHHQ������DQG������*W&�����������RI�WRWDO�FDUERQ�VWRUHG�LQ�ERUHDO
HFRV\VWHP����%HFDXVH�WKH�FDUERQ�WKH�JURXQG�OD\HU�LV�ORVW�PRUH�TXLFNO\�WKDQ�FDUERQ�LV�DFFXPXODWHG�LQ
OLYLQJ�ELRPDVV��WKLV�FRXOG�OHDG�WR�D�UHOHDVH�RI�FDUERQ�RI����������*W&�\U���RYHU�WKH�QH[W��������\HDUV�
,Q�5XVVLD��WKH�IRUHVW�YHJHWDWLRQ�FRXOG�FKDQJH�RQ���������PLOOLRQ�KD����������RI�H[LVWLQJ�IRUHVW�DUHD�
JHQHUDWLQJ�D�GLUHFW�FDUERQ�IOX[�WR�WKH�DWPRVSKHUH�RI�����������ELOOLRQ�WRQQHV�RI�FDUERQ��D�ORVV
HTXLYDOHQW�WR��������RI�FXUUHQW�VWDQGLQJ�ELRPDVV�HVWLPDWH��>��@���7KH�LPSOLFDWLRQV�RI�WKHVH�ORVVHV
IRU�DFFHQWXDWLQJ�FOLPDWH�FKDQJH�LV�XQNQRZQ�
��������&XUUHQW�HVWLPDWHV�DUH�H[WUHPHO\�FUXGH�EHFDXVH�SUHVHQW�PRGHOV�FDQQRW�DGHTXDWHO\�PRGHO�WKH
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WUDQVLHQW�HIIHFWV�RI�FOLPDWH�FKDQJH���)RUHVW�VXFFHVVLRQ�PRGHOV�VXIIHU�IURP�RXU�ODFN�RI�XQGHUVWDQGLQJ
RI�WKH�FRPSOH[LW\�RI�WKH�SURFHVVHV�LQYROYHG��2I�SDUWLFXODU�FRQFHUQ�LV�WKH�LQDELOLW\�RI�FXUUHQW�PRGHOV
WR�LQFRUSRUDWH�GLVWXUEDQFHV�UHODWHG�WR�ILUH�DQG�LQVHFWV�ZKLFK�SOD\D�SLYRWDO�UROH�LQ�WKH�FXUUHQW
IXQFWLRQLQJ�RI�ERUHDO�HFRV\VWHPV���/RKOH�DQG�/H%ODQF�>��@�DUJXH�WKDW�WKH�VXFFHVVLRQ�PRGHOV�DUH
SURJUDPPHG�WR�PDNH�IRUHVWV�RYHUO\�VHQVLWLYH�WR�FOLPDWH�FKDQJH���8QWLO�ZH�LPSURYH�RXU
XQGHUVWDQGLQJ�RI�IRUHVW�VXFFHVVLRQ�G\QDPLFV�WKH�LPSOLFDWLRQV�RI�FOLPDWH�FKDQJH�ZLOO�UHPDLQ�YHU\
XQFHUWDLQ�
�������2EVHUYHG�&KDQJHV�LQ�WKH�&DUERQ�%XGJHW�2YHU�WKH�/DVW�&HQWXU\���(VWLPDWHV�RI�WKH�FDUERQ
IOX[�IURP�IRUHVWV�LQGLFDWH�WKDW�VLQFH�������������*W&�KDYH�EHHQ�UHOHDVHG�WR�WKH�DWPRVSKHUH�>������@�
7KLV�IOX[�LV�ODUJHO\�WKH�UHVXOW�RI�LQFUHDVHG�SRSXODWLRQ�JURZWK�DQG�WKH�FOHDULQJ�RI�IRUHVWV�IRU
DJULFXOWXUDO�SXUSRVHV���+RZHYHU��ZH�GR�QRW�KDYH�D�FRPSUHKHQVLYH�SLFWXUH�RI�KRZ�WKH�FLUFXPSRODU
FDUERQ�EXGJHW�KDV�FKDQJHG�RYHU�WKH�ODVW�FHQWXU\��7KH�RQO\�HVWLPDWHV�DUH�WKRVH�GHYHORSHG�E\�.XU]
DQG�$SSV�>�@�IRU�WKH�&DQDGLDQ�ERUHDO�DQG�VXEDUFWLF�IRUHVWV�FRYHULQJ�����������(VWLPDWHV�IRU�5XVVLD
FRYHU�WKH�SHULRG������WR������>���@��&DQDGD
V�ERUHDO�DQG�VXEDUFWLF�IRUHVWV�IRU�WKH�SHULRG��������
ZHUH�D�QHW�VRXUFH�RI����0W&�\U���DIWHU�KDYLQJ�EHHQ�D�VLQN�IRU�DWPRVSKHULF�FDUERQ�IRU�PRVW�RI�WKLV
FHQWXU\�>�@���7KH�PDMRU�UHDVRQ�IRU�WKLV�FKDQJH�LV�DQ�DSSDUHQW�LQFUHDVH�LQ�ILUH�DQG�LQVHFW�GLVWXUEDQFHV�
��$SSDUHQW��LV�XVHG�WR�GHVFULEH�WKH�FKDQJH�LQ�ILUH�GLVWXUEDQFHV�EHFDXVH�RI�WKH�XQFHUWDLQW\�LQ�WKH
DFFXUDF\�RI�ILUH�GLVWXUEDQFH�GDWD�SULRU�WR��������+DUYHVWLQJ�DSSHDUV�WR�KDYH�SOD\HG�D�PLQRU�UROH�LQ
WKLV�DEUXSW�FKDQJH�IURP�D�VLQN�WR�D�VRXUFH�
������5HVXOWV�IRU�5XVVLD�VXJJHVW�IRUHVWV�KDYH�EHHQ�D�VLQN�UDQJLQJ�IURP��������*W&�>�������������������
��@���+RZHYHU��.UDQNLQD�HW�DO��>��@�LQGLFDWH�IRU�WKH�SHULRG������������5XVVLDQ�IRUHVWV�ORVW�����0W&
RU������RI�WKHLU�WRWDO�VWDQGLQJ�ELRPDVV���7KH�ILQGLQJV�DUH�VLPLODU��DOWKRXJK�FRYHULQJ�D�VKRUWHU�SHULRG�
WR�WKRVH�UHSRUWHG�DERYH�IRU�ERUHDO�DQG�VXEDUFWLF�IRUHVWV�LQ�&DQDGD�>��@���:KHWKHU�WKH�RYHUDOO�FDUERQ
EXGJHW�RI�WKH�IRUHVW�LQ�5XVVLD�LV�SRVLWLYH�RU�QHJDWLYH�LV�XQNQRZQ�EHFDXVH�RI�WKH�LQDELOLW\�WR�HVWLPDWH
IOX[HV�IURP�VRLO�GHWULWXV���.UDQNLQD�HW�DO��>��@�VXJJHVW�TXDOLWDWLYHO\�WKDW�WKH�YDVW�PDMRULW\�RI�WKH
FDUERQ�ORVV�IURP�WKH�VWDQGLQJ�ELRPDVV�SRRO�KDV�EHHQ�WDNHQ�XS�E\�WKH�VRLO�FDUERQ�SRRO�DQG�WKH
SURGXFWV�SRRO�ZLWK�OLWWOH�ORVW�WR�WKH�DWPRVSKHUH���+RZHYHU��WKLV�PD\�EH�DQ�RSWLPLVWLF�YLHZ���*LYHQ�WKH
VLPLODULW\�RI�WKH�VWDQGLQJ�ELRPDVV�ORVV�IRU�5XVVLD�ZLWK�WKRVH�IRU�&DQDGD��ZKHUH�VRLO�IOX[HV�KDYH�EHHQ
LQFOXGHG�DQG�WKH�IRUHVW�LV�QRZ�D��QHW�VRXUFH��RI�DWPRVSKHULF�FDUERQ��LW�LV�OLNHO\�WKDW�WKH�5XVVLDQ
ERUHDO�OLNH�WKH�&DQDGLDQ�ERUHDO��LI�QRW�QRZ��VKRUWO\�ZLOO�EHFRPH�D�VRXUFH�RI�DWPRVSKHULF�FDUERQ�
��������,QYHVWLJDWLRQV�RI�WKH�FDUERQ�EXGJHW�RI�&DQDGD
V�ERUHDO�DQG�VXE�DUFWLF�IRUHVW�RYHU�WKH�SHULRG
��������KDYH�UHYHDOHG�D�QXPEHU�RI�LPSRUWDQW�ILQGLQJV�LQ�WHUPV�RI�LPSURYLQJ�RXU�XQGHUVWDQGLQJ�RI
WKH�UROH�RI�ERUHDO�IRUHVWV�LQ�WKH�JOREDO�FDUERQ�F\FOH��7KLV�LQFOXGH�

�� 7KH�FDUERQ�EXGJHW�RI�WKH�ERUHDO�IRUHVW�LV�QRW�LQ�HTXLOLEULXP�EXW�FKDQJHV�IURP�\HDU�WR�\HDU
DQG�GHFDGH�WR�GHFDGH�GHSHQGLQJ�RQ�JURZWK�SURFHVVHV�DQG�GLVWXUEDQFHV��VXFK�DV�ILUH��LQVHFWV�
GLVHDVHV�DQG�PDQDJHPHQW�SUDFWLFHV��WKDW�DIIHFW�WKHLU�SURGXFWLYLW\�

�� 7KH�DPRXQW�RI�FDUERQ�FRQWDLQHG�LQ�WKH�IRUHVW�LV�VWURQJO\�LQIOXHQFHG�E\�WKH�DJH�GLVWULEXWLRQ
RI�WKH�IRUHVWV��+HQFH��WLPLQJ�DQG�UDWHV�RI�GLVWXUEDQFHV�DUH�LPSRUWDQW�IDFWRUV�LQ�GHWHUPLQLQJ
ZKHWKHU�RXU�IRUHVWV�DUH�D�VLQN�RU�VRXUFH�IRU�DWPRVSKHULF�FDUERQ�

�� &KDQJH�LQ�FDUERQ�XSWDNH�RU�UHOHDVH�E\�WKH�IRUHVW�LV�SULPDULO\�WKH�UHVXOW�RI�IOXFWXDWLRQ�LQ
QDWXUDO�GLVWXUEDQFH�UHJLPHV��7KH�UHFHQW����\HDU�SHULRG�RI�KLJK�GLVWXUEDQFHV�LQ�WKH�ERUHDO
IRUHVW��HYHQ�LQ�WKH�DEVHQFH�RI�FOLPDWH�FKDQJH��ZLOO�NHHS�WKH�IRUHVW�D�QHW�VRXUFH�RI�FDUERQ�WR
WKH�DWPRVSKHUH�IRU�GHFDGHV�

�� )DFWRULQJ�LQ�FOLPDWH�FKDQJH�RYHU�WKH�QH[W�����\HDUV�LW�LV�XQOLNHO\�WKDW�ERUHDO�IRUHVWV�ZLOO�EH
VLJQLILFDQW�VLQNV�IRU�DWPRVSKHULF�FDUERQ�UHOHDVHG�E\�VRFLHW\
V�XVH�RI�IRVVLO�IXHO�

,03/,&$7,216�)25�)25(67�0$1$*(0(17
��������$VVXPLQJ�WKH�UDQJH�RI�FXUUHQW�FOLPDWH�FKDQJH�SURMHFWLRQV�LV�FRUUHFW��WKHUH�DUH�OLNHO\�WR�EH
VLJQLILFDQW�FKDQJHV�WR�WKH�ERUHDO�IRUHVW�HFRV\VWHPV��7KLV�KDV�PDMRU�LPSOLFDWLRQV�IRU�PDQDJHPHQW

��



DQG�XVH�RI�WKHVH�IRUHVWV���:KDW�FDQ�IRUHVW�PDQDJHPHQW�GR�WR�PLWLJDWH�SRWHQWLDO�XQZDQWHG�HIIHFWV�DQG
WDNH�DGYDQWDJH�RI�WKRVH�WKDW�DUH�GHVLUDEOH"�0RVW�RI�WKH�SURMHFWHG�SUREOHPV�UHODWHG�WR�ILUH��GLVHDVH�
LQVHFWV�DQG�UHIRUHVWDWLRQ�IDLOXUH�DUH�RQJRLQJ�SUREOHPV�LQ�IRUHVW�PDQDJHPHQW�DQG�DUH�SUHVHQWO\�EHLQJ
DGGUHVVHG�LQ�RQH�IRUP�RU�DQRWKHU���,W�LV�WKH�ORFDWLRQ�DQG�LQWHQVLW\�RI�WKH�SUREOHPV�WKDW�ZLOO�FKDQJH�
&RQVHTXHQWO\��PDQ\�RI�WKH�IRUHVW�UHVHDUFK�DQG�PDQDJHPHQW�DFWLYLWLHV�UHTXLUHG�WR�DGGUHVV�FOLPDWH
FKDQJH�DUH�DOUHDG\�SDUW�RI�FXUUHQW�DFWLRQV���%XW�VXUSULVHV�VKRXOG�EH�H[SHFWHG�ZLWK�FOLPDWH�FKDQJH�
DQG�QHZ�PDQDJHPHQW�FKDOOHQJHV�VKRXOG�EH�DQWLFLSDWHG��HVSHFLDOO\�ZLWK�RXU�FXUUHQW�OHYHO�RI
XQGHUVWDQGLQJ�RI�FOLPDWH�HFRV\VWHP�G\QDPLFV�DQG�WKH�ORQJ�WHUP�HIIHFW�RI�PDQDJHPHQW�DFWLYLWLHV�
��������6RFLHW\�DQG�IRUHVW�PDQDJHUV�KDYH�WZR�EDVLF�FKRLFHV��OHW�QDWXUH�WDNH�LWV�FRXUVH��RU�SODQ�WR
LQWHUYHQH�DQG�DVVLVW�QDWXUH�LQ�PDNLQJ�WKH�FKDQJHV���,W�LV�SUREDEOH�WKDW�WKH�IRUPHU�ZLOO�EH�E\�GHIDXOW
WKH�RSWLRQ�FKRVHQ�RYHU�D�ODUJH�SDUW�RI�WKH�ODQGVFDSH���0DQDJHPHQW�DFWLRQV�ZLOO�EH�WDUJHWHG�WR
SURGXFWLYH�IRUHVW�ODQGV���7KH�UROH�RI�IRUHVW�PDQDJHPHQW�LQ�WKH�IXWXUH�ZLOO�EH�WR�GHYHORS�DQG
LPSOHPHQW�WKH�QHFHVVDU\�FKDQJHV�WKDW�ZLOO�HQDEOH�IRUHVW�HFRV\VWHPV�DQG�IRUHVW�VHFWRU�WR�DGDSW�WR
RQJRLQJ�FKDQJHV��PLWLJDWH�XQZDQWHG�HIIHFWV��DQG�WDNH�DGYDQWDJH�RI�GHVLUDEOH�FKDQJHV�
��������)RUHVW�PDQDJHPHQW�UHVSRQVHV�ZLOO�EH�FRPSOLFDWHG�E\�D�QXPEHU�RI�IDFWRUV�>���@���)LUVW��FOLPDWH
FKDQJH�LV�QRW�WKH�RQO\�HQYLURQPHQWDO�LVVXH�IRUHVW�PDQDJHUV�KDYH�WR�GHDO�ZLWK��RWKHUV�LQFOXGH�ODQG�XVH
FKDQJH��ELRGLYHUVLW\��DWPRVSKHULF�SROOXWLRQ��ZDWHU�TXDOLW\��DQG�LQFUHDVHG�89�%�UDGLDWLRQ�HIIHFWV
IURP�WKH�GHFOLQH�LQ�VWUDWRVSKHULF�R]RQH���6HFRQG��DQG�IRUHPRVW�LV�WKH�GLIIHULQJ�DQG�VRPHWLPHV
FRQWUDGLFWRU\�YDOXHV�SODFHG�RQ�IRUHVWV�E\�VRFLHW\��WLPEHU��UHFUHDWLRQ��FXOWXUDO�DQG�HWKQLF�QHHGV�
7KLUG��IRUHVW�HFRQRPLFV�DQG�GHFLVLRQV�DUH�RIWHQ�GULYHQ�E\�VKRUW�������\HDUV��WLPH�KRUL]RQV��PDQ\
FRQWURYHUVLDO�LVVXHV�DOUHDG\�ILOO�WKH�DJHQGD��DQG�FOLPDWH�FKDQJH�LV�VHHQ�WR�EH�MXVW�DQRWKHU�RQH�RI�WKH
PDQ\�XQNQRZQV�WKDW�IRUHVWHUV�PXVW�DGGUHVV���)RXUWK��WKHUH�LV�OLNHO\�WR�EH�LQFUHDVHG�SUHVVXUH�WR
PDQDJH�IRUHVW�IRU�FDUERQ��LQFUHDVLQJ�FDUERQ�VWRUDJH�LQ�IRUHVW�DQG�IRUHVW�SURGXFWV��DQG�DV�D�VRXUFH�RI
HQHUJ\�WR�RIIVHW�IRVVLO�IXHO�HPLVVLRQV���)LIWK��WKHUH�PD\�EH�D�UHTXLUHPHQW�WR�PDQDJH�IRUHVW�WR
PRGHUDWH�WKH�HIIHFWV�RI�FOLPDWH�FKDQJH�RQ�QRQ�WLPEHU�UHVRXUFHV�VXFK�DV�ZLOGOLIH�KDELWDW��ELRGLYHUVLW\
DQG�GRPHVWLF�ZDWHU�VXSSOLHV�
��������)RUHVW�PDQDJHUV�KDYH�PDQ\�WRROV�DW�WKHLU�GLVSRVDO�WR�DVVLVW�IRUHVW�HFRV\VWHPV�LQ�PLWLJDWLQJ�DQG
DGDSWLQJ�WR�FOLPDWH�FKDQJH���7KHVH�LQFOXGH��VSHFLHV�SURYHQDQFH�FRQWURO�LQ�ERWK�DUWLILFLDO�DQG�QDWXUDO
UHJHQHUDWLRQ��LPSURYHG�GHQVLW\�FRQWURO�LQ�ERWK�QDWXUDO�DQG�DUWLILFLDO�UHJHQHUDWLRQ��SURJUDPPHV�RI
PXOWLSOH�WKLQQLQJ�EHIRUH�ILQDO�KDUYHVW��EUHHGLQJ�SURJUDPPHV�WKDW�DWWHPSW�WR�LPSURYH�WKH�GHVLUDEOH
WUDLWV�RI�VSHFLHV�WR�EH�UHJHQHUDWHG��DQG�SUHVHUYH�GLYHUVLW\�ZLWKLQ�WKH�JHQH�SRRO�RI�WUHHV��V\VWHPV�RI
SURWHFWLRQ�IURP�ILUH��LQVHFWV�DQG�GLVHDVHV��PDLQWHQDQFH�RI�ZLOGOLIH�FRUULGRUV��DQG�LQYHQWRU\�DQG
IRUHFDVWLQJ�WRROV�IRU�SODQQLQJ�DQG�VFKHGXOLQJ�RI�IRUHVW�LQWHUYHQWLRQV���*LYHQ�WKLV�EURDG�VXLWH�RI�WRROV
VRPH�IRUHVW�PDQDJHUV�EHOLHYH�WKDW�WKH�GHJUHH�WR�ZKLFK�IRUHVW�PDQDJHUV�ZLOO�EH�DEOH�WR�FRSH�ZLWK
DGYHUVH�LPSDFWV�RI�FOLPDWH�FKDQJH�RQ�WKH�IRUHVWV�ZLOO�EH�GLUHFWO\�UHODWHG�WR�WKH�FXUUHQW�DQG�IXWXUH
LQWHQVLWLHV�RI�PDQDJHPHQW�>��@���7KLV�PD\�EH�WUXH��KRZHYHU��WKHVH�VDPH�WRROV�LI�XVHG�XQZLVHO\�RU
ZLWKRXW�D�JRRG�NQRZOHGJH�RI�WKH�ELRSK\VLFDO�LPSOLFDWLRQV�DQG�IHHGEDFNV�FRXOG�H[DFHUEDWH�WKH
SRWHQWLDO�LPSOLFDWLRQV�RI�FOLPDWH�FKDQJH�
��������7KHUH�DUH�PDQ\�WKLQJV�IRUHVW�PDQDJHUV�FDQ�GR�WR�PLWLJDWH�SRWHQWLDO�XQZDQWHG�HIIHFWV�RI�FOLPDWH
FKDQJH�RQ�IRUHVWV���)RU�H[DPSOH��WR�FRXQWHU�SUHPDWXUHO\�UHGXFHG�SURGXFWLYLW\�DQG�LQFUHDVHG
PRUWDOLW\�DVVRFLDWHG�ZLWK�IRUHVWV�LQ�GHFOLQH��PDQDJHUV�FRXOG�GHYHORS�DQG�XVH�PRUH�DSSURSULDWH
SODQWLQJ�VWRFN��FDUHIXOO\�PDWFK�VSHFLHV�DQG�VLWHV�LQ�UHJHQHUDWLRQ�SURJUDPPHV��PRUH�FORVHO\�FRQWURO
GHQVLW\�WKURXJK�WKLQQLQJ��DQG��KDUYHVW�GHFOLQLQJ�VWDQGV�ILUVW���,QFUHDVHG�SUREOHPV�ZLWK�LQVHFWV�
GLVHDVHV�DQG�ILUH�ZLOO�UHTXLUH�LQFUHDVHG�SURWHFWLRQ�DQG�IRUHVW�UHGHVLJQ�WR�UHGXFH�YXOQHUDELOLW\�WR�WKHVH
DJHQWV���$W�WKH�VDPH�WLPH�KDUVKHU�HQYLURQPHQWDO�FRQGLWLRQV�IRU�HVWDEOLVKLQJ�QHZ�VWDQGV�ZLOO�FDOO�IRU
PRUH�FDUHIXO�KDUYHVWLQJ�DQG�UHJHQHUDWLRQ�VLOYLFXOWXUH���$V�ZHOO��IRUHVW�SODQQHUV�ZLOO�QHHG�WR�JDXJH
FDUHIXOO\�ZKHUH�IRUHVWV�DUH�OLNHO\�WR�KDYH�WR�JLYH�ZD\�WR�RWKHU�QDWXUDO�SODQW�FRPPXQLWLHV�RU
DJULFXOWXUDO�XVH��DQG�ZKHUH�WKH\�DUH�OLNHO\�WR�JDLQ�QHZ�LPSRUWDQFH�DQG�VXLWDELOLW\�DV�ODQG�FRYHU�
��������7KH�FULWLFDO�IDFWRU�LQ�PDQDJLQJ�FOLPDWH�FKDQJH�LV�RXU�DELOLW\�WR�SUHGLFW�WKH�IXWXUH��7R�GR�WKLV�ZH
RIWHQ�XVH�PRGHOV�DQG�ZLWK�WKH�XVH�RI�PRGHOV�OLHV�XQFHUWDLQW\�UHVXOWLQJ�IURP�WKH�DVVXPSWLRQV�XSRQ
ZKLFK�WKH\�DUH�EDVHG���2XU�FXUUHQW�NQRZOHGJH�RI�FOLPDWLF�DQG�ELRORJLFDO�SURFHVV�PDNHV�SUHGLFWLQJ
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WKH�IXWXUH�YHU\�SUREOHPDWLF�IRU�VHYHUDO�UHDVRQV���)LUVW��FOLPDWH�FKDQJH�LWVHOI�LV�IUDXJKW�ZLWK
XQFHUWDLQW\�>�@���,PSRUWDQW�ELRFOLPDWLF�SDUDPHWHUV�VXFK�DV�H[WUHPHV�LQ�PD[LPXP�DQG�PLQLPXP
WHPSHUDWXUH�DQG�WKH�IUHTXHQF\��GXUDWLRQ�DQG�GLVWULEXWLRQ�RI�GURXJKW��DQG�RWKHU�H[WUHPH�HYHQWV�DUH�QRW
LQFOXGHG�RU�DUH�YHU\�LPSUHFLVHO\�GHILQHG�LQ�WKH�FXUUHQW�VXLWH�RI�PRGHO�SUHGLFWLRQV���,Q�GHILQLQJ�D
ELRORJLFDO�UHVSRQVH�WR�FOLPDWH�LW�LV�WKHVH�VRUWV�RI�FOLPDWLF�HYHQWV�WKDW�DUH�RIWHQ�PRVW�LPSRUWDQW�>�����@�
6HFRQG��ZH�DUH�GHILFLHQW�LQ�RXU�XQGHUVWDQGLQJ�RI�WKH�HQYLURQPHQWDO�IDFWRUV��SURFHVVHV�DQG
LQWHUDFWLRQV�WKDW�OLPLW�WKH�GLVWULEXWLRQ�DQG�UDQJH�RI�YDULRXV�IRUHVW�WUHH�VSHFLHV�>�����������������@�
&RQVHTXHQWO\��ZH�FDQQRW�SUHGLFW�LQGLYLGXDO�VSHFLHV�RU�VWDQG�UHVSRQVH�ZLWK�DQ\�FHUWDLQW\�EHFDXVH�ZH
KDYH�QRW�GHILQHG�WKH�LPSRUWDQW�DELRWLF�SDUDPHWHUV�DQG��LQ�PRVW�FDVHV�ZH�GR�QRW�KDYH�WKH�FDSDELOLW\�WR
VXIILFLHQWO\�PRGHO�WKHVH�SDUDPHWHUV���7KLUG��GLVWXUEDQFH�UHJLPHV�WKDW�SOD\�LPSRUWDQW�UROHV�LQ
HFRV\VWHP�G\QDPLFV�DQG�IXQFWLRQ�LQFOXGLQJ�ILUH��LQVHFWV�DQG�GLVHDVH��VHYHUH�VWRUPV�DQG�GURXJKW��DQG
PRUH�UHFHQWO\�KXPDQ�KDUYHVWLQJ�DUH�SRRUO\�XQGHUVWRRG�>�����@���+RZ�FKDQJHV�LQ�IUHTXHQF\��GXUDWLRQ
RU�LQWHQVLW\�RI�WKHVH�GLVWXUEDQFHV�ZLOO�DIIHFW�IXWXUH�IRUHVWV�LQ�UHVSRQVH�WR�D�FKDQJLQJ�FOLPDWH�LV�HYHQ
PRUH�XQFHUWDLQ���)LQDOO\��OLWWOH�LV�NQRZQ�DERXW�WKH�ELRSK\VLFDO�IHHGEDFNV�RI�WKH�IRUHVW�RQ�WKH�FOLPDWH
V\VWHP�>�@���$V�WKH�FOLPDWH�ZDUPV�LQ�WKH�IXWXUH�DQG�IRUHVW�ELRPHV�EHJLQ�WR�FKDQJH�ZLOO�WKHVH�FKDQJHV
IXUWKHU�DFFHOHUDWH�WKH�ZDUPLQJ��RU�VORZ�LW�GRZQ"��+RZ�ZLOO�RXU�PDQDJHPHQW�SUDFWLFHV�EH�DIIHFWHG�RU
DIIHFW�WKHVH�FKDQJHV"��:LWK�RXU�SUHVHQW�VWDWH�RI�NQRZOHGJH�ZH�GR�QRW�KDYH�WKH�DELOLW\�WR�DQVZHU�WKHVH
TXHVWLRQV�ZLWK�DQ\�GHJUHH�RI�FRQILGHQFH��$V�D�FRQVHTXHQFH�ZH�FDQQRW�UXOH�RXW�PDMRU�VXUSULVHV�ZKLFK
PD\�PLWLJDWH�RU�H[DFHUEDWH�SRWHQWLDO�FKDQJHV�
�������*LYHQ�WKH�XQFHUWDLQWLHV�DVVRFLDWHG�ZLWK�FOLPDWH�FKDQJH��IRUHVW�PDQDJHUV�DUH�ODUJHO\�SODQQLQJ�IRU
WKH�XQNQRZQ��WKH\�KDYH�DQ�LGHD�RI�ZKDW�WR�H[SHFW�EXW�GRQ
W�NQRZ�SUHFLVHO\�ZKDW�FKDQJHV�DUH�JRLQJ�WR
WDNH�SODFH��ZKHUH�WKH\�ZLOO�WDNH�SODFH��RU�WKH�UDWH�DW�ZKLFK�WKH�FKDQJHV�ZLOO�RFFXU���$V�D�PHDQV�RI
SODQQLQJ�IRU�FOLPDWH�FKDQJH�6SLWWOHKRXVH�>������@�VXJJHVWV�WKDW�SROLF\�PDNHUV�DQG�IRUHVW�PDQDJHUV
QHHG�WR�DFFHSW�WKDW�FKDQJH�LV�SUREDEOH�DQG�WKDW�UHVSRQVHV�FDQ�EH�GHYHORSHG��,QFRUSRUDWLQJ�UHVSRQVHV
LQWR�IRUHVW�PDQDJHPHQW�SODQQLQJ�UHTXLUHV�WKH\�

�� ,GHQWLI\�WKH�LVVXH�RI�FRQFHUQ�DQG�WKH�GHJUHH�RI�FKDQJH�LQ�IRUHVWV�WKDW�ZRXOG�EH�FRQVLGHUHG�D
VHULRXV�SUREOHP�

�� 'HWHUPLQH�WKH�VHQVLWLYLW\�RI�IRUHVWV�WR�FKDQJHV�LQ�FOLPDWH��DQG�WKH�LPSDFWV�RI�SRWHQWLDO�IXWXUH
FOLPDWH�FKDQJHV�

�� 'HYHORS�PDQDJHPHQW�UHVSRQVHV�WKDW�LQFOXGH�DFWLRQV�WR�EH�WDNHQ�LQ�WKH�IXWXUH��DQG�DFWLRQV
UHTXLUHG�QRZ�WR�IDFLOLWDWH�IXWXUH�UHVSRQVH��,W�LV�LPSRUWDQW�WR�EH�DEOH�WR�VLPXODWH�WKHVH
UHVSRQVHV�DQG�WR�LQFOXGH�WKHP�LQ�WKH�DVVHVVPHQW�RI�FOLPDWH�LPSDFWV��7KLV�LV�D�PHDQV�WR�WHVW
DQG�WR�LPSURYH�WKHVH�DGDSWLYH�UHVSRQVHV�EHIRUH�WKH\�KDYH�WR�EH�WULHG�LQ�UHDO�OLIH��7KLV
SURFHVV�ZRXOG�DOVR�SURYLGH�PRUH�UHDOLVWLF�LPSDFW�DVVHVVPHQWV�

�� 0RQLWRU�IRUHVWV�WR�GHWHUPLQH�LI�FKDQJHV�DUH�WDNLQJ�SODFH��DQG�LI�WKUHVKROGV�IRU�LQWHUYHQWLRQ
KDYH�EHHQ�UHDFKHG��7KLV�LV�SHUKDSV�WKH�PRVW�LPSRUWDQW��EXW�OHDVW�OLNHO\�WR�EH�DGHTXDWHO\
IXQGHG��DFWLYLW\�

��������*OREDO�FOLPDWH�PRGHO�VLPXODWLRQV�FDQ�EH�XVHG�DV�D�JXLGH�ZKHQ�GHILQLQJ�WKH�SUREOHP��H�J��
ZKDW�ZLOO�KDSSHQ�LI�WKH�IXWXUH�FOLPDWH�LV�ZDUPHU�DQG�GULHU���*LYHQ�VXFK�D�VFHQDULR��WKH�PDQDJHPHQW
FRQFHUQ�LV�ZKDW�WR�GR�DIWHU�GLVWXUEDQFHV�VXFK�DV�KDUYHVWLQJ��ILUH��GLVHDVH��RU�D�GUDVWLF�SURGXFWLYLW\
UHGXFWLRQ�KDYH�RFFXUUHG���7KHVH�GLVWXUEDQFHV�SURYLGH�DQ�RSSRUWXQLW\�IRU�DGDSWLQJ�WKH�IRUHVW�WR�WKH
QHZ�FOLPDWH���'HFLVLRQV�PXVW�EH�PDGH�DV�WR�ZKLFK�FKDQJHV�FDQ�EH�PDQDJHG�DQG�ZKLFK�PXVW�EH�OHIW
WR�QDWXUH�WR�ZRUN�RXW�
��������&XUUHQW�DQG�IXWXUH�SUHSDUDWLRQ�PXVW�HQVXUH�WKDW�UHVHDUFK�SURYLGHV�LQIRUPDWLRQ�WKDW�ZLOO�KHOS�LQ
PDQDJLQJ�IRU�FOLPDWH�FKDQJH���*HQHWLF�YDULDELOLW\�RI�WUHH�VSHFLHV�QHHGV�WR�EH�HYDOXDWHG�LQ�WHUPV�RI
WKH�FOLPDWH�RI�WKH�VHHG�VRXUFH�DQG�WKH�FOLPDWH�RI�SURYHQDQFH�WULDOV�>������@���7KH�HFRORJLFDO�OLPLWV�RI
VSHFLHV�LQ�PDQDJHG��OLPLWHG�FRPSHWLWLRQ��DQG�XQPDQDJHG�VLWXDWLRQV�QHHGV�WR�EH�GHWHUPLQHG��3URFHVV�
EDVHG�PRGHOV�VKRXOG�EH�XVHG�WR�DVVHVV�HFRV\VWHP�VHQVLWLYLW\�WR�FKDQJHV�LQ�FOLPDWH��DQG�WKH\�VKRXOG
EH�OLQNHG�WR�HFRORJLFDO�PRGHOV�WKDW�DFFRXQW�IRU�VXFK�IDFWRUV�DV�LQWHU�VSHFLHV�FRPSHWLWLRQ�DQG�WUHH
GHDWK���7KH�PRGHOV�VKRXOG�EH�EDVHG�RQ�VKRUW�WLPH�VWHSV�EHFDXVH�SODQWV�DQG�DQLPDOV�UHVSRQG�WR
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GD\�WR�GD\�ZHDWKHU�FRQGLWLRQV�QRW�DYHUDJH�DQQXDO�FRQGLWLRQV���:H�VKRXOG�EH�DVVHVVLQJ�LPSDFWV
RI�FKDQJHV�LQ�LQWHQVLW\�DQG�IUHTXHQF\�RI�H[WUHPH�HYHQWV��H�J���UHSHDWHG�\HDUV�ZLWK�VXPPHU
GURXJKW�>��@�
&21&/86,216
���������7KH�,33&�6HFRQG�$VVHVVPHQW�5HSRUW�>�@�FRQFOXGHG�WKDW�WKH�ERUHDO�IRUHVW�ZLOO�SUREDEO\�EH
PRUH�DIIHFWHG�E\�FOLPDWH�FKDQJH�WKDQ�WHPSHUDWH�DQG�WURSLFDO�IRUHVWV���2YHU��WKH�QH[W�FHQWXU\�
FRQGLWLRQV�VXLWDEOH�IRU�ERUHDO�HFRV\VWHPV�ZLOO�PLJUDWH�QRUWKZDUG�LQWR�DUHDV�FXUUHQWO\�VXLWHG�WR
VXE��DUFWLF�DQG�WXQGUD�HFRV\VWHPV���$W�WKH�VDPH�WLPH�WKH�FOLPDWH�DW�WKH�VRXWKHUQ�HGJH�RI�WKH
ERUHDO�ZLOO�FKDQJH�WR�FRQGLWLRQV�PRUH�VXLWHG�WR�WHPSHUDWH�IRUHVWV�DQG�JUDVVODQGV���,Q�UHVSRQGLQJ
WR�FXUUHQW�FOLPDWH�SURMHFWLRQV�WKH�ERUHDO�IRUHVW�LV�H[SHFWHG�WR�VKULQN�FRQVLGHUDEO\�IURP�LWV
SUHVHQW�VL]H���&OLPDWH�FKDQJH�LV�DOVR�H[SHFWHG�WR�DIIHFW�PDQ\�RI�WKH�IHDWXUHV�FRQWULEXWLQJ�WR�WKH
IXQFWLRQLQJ�RI�ERUHDO�HFRV\VWHPV���*URZWK�DQG�UHJHQHUDWLRQ�ZLOO�EH�DIIHFWHG��LQ�VRPH�DUHDV�LW
ZLOO�LQFUHDVH�ZKLOH�LQ�RWKHUV�LW�ZLOO�GHFUHDVH���$V�ZHOO��QDWXUDO�GLVWXUEDQFHV�UHODWHG�WR�ILUH�DQG
LQVHFWV��ZKLFK�WKH�ERUHDO�GHSHQGV�RQ�IRU�LWV�KHDOWK�DQG�VXUYLYDO��DUH�H[SHFWHG�WR�LQFUHDVH
VLJQLILFDQWO\�DQG�SOD\�D�FRQVLGHUDEOH�UROH�LQ�HFRV\VWHP�FKDQJHV���+RZHYHU��WKH�WLPLQJ��ORFDWLRQ�
DQG�UDWH�RI�SURMHFWHG�FKDQJHV�UHPDLQ�YHU\�XQFHUWDLQ���$V�ZHOO��WKH�SRWHQWLDO�EHQHILWV�RI�HOHYDWHG
&2��LQ�WHUPV�RI�LQFUHDVLQJ�JURZWK�DQG�SURGXFWLYLW\�DQG�PLWLJDWLQJ�SRWHQWLDO�XQGHVLUDEOH�HIIHFWV
UHPDLQV�LQFRQFOXVLYH�
��������%RUHDO�HFRV\VWHPV�DSSHDU�WR�EH�UHVSRQGLQJ�WR�FOLPDWH�FKDQJHV�RYHU�WKH�ODVW�FHQWXU\���$
UHFHGLQJ�SHUPDIURVW�]RQH��DQG�D�QRWLFHDEOH�ZDUPLQJ�LQ�SHUPDIURVW�WHPSHUDWXUHV�KDYH�EHHQ
REVHUYHG�LQ�IRUHVW�DQG�WXQGUD�UHJLRQV���0RUH�UHFHQWO\�DQ�LQFUHDVH�LQ�YHJHWDWLRQ�SURGXFWLYLW\
EHWZHHQ����DQG����GHJUHHV�QRUWK�KDV�EHHQ�GHWHFWHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�LPSURYHPHQW�LQ
VHHG�SURGXFWLRQ�E\�ERUHDO�WUHH�VSHFLHV�DORQJ�WKH�QRUWKHUQ�ERUHDO�WUHH�OLQH���'LVWXUEDQFHV�UHODWHG
WR�ILUH�DOVR�DSSHDU�WR�KDYH�LQFUHDVHG�LQ�WKH�ERUHDO�DOWKRXJK�WKHUH�LV�D�IDLU�GHJUHH�RI�XQFHUWDLQW\
ZLWK�GDWD�SULRU�WR��������$FFHOHUDWHG�SKHQRORJLFDO�GHYHORSPHQW�LQ�VSUXFH�EXGZRUP�KDV�DOVR
EHHQ�GHWHFWHG���7KHVH�UHVSRQVHV�WR�SDVW�FOLPDWH�FKDQJHV�DUH�FRQVLVWHQW�ZLWK�SUHGLFWLRQV�RI
UHVSRQVHV�WR�IXWXUH�FOLPDWH�FKDQJH�GXH�WR�JOREDO�ZDUPLQJ���:KHWKHU�WKH�REVHUYHG�FOLPDWH
FKDQJHV�LQ�WKH�ERUHDO�UHJLRQV�DUH�WKH�UHVXOW�RI�QDWXUDO�FOLPDWH�YDULDELOLW\�RU�DQWKURSRJHQLF
FOLPDWH�FKDQJH��DUH�VKRUW�RU�ORQJ�WHUP�LQ�QDWXUH��LV�XQNQRZQ�
��������,Q�GHWHUPLQLQJ�DQG�HYDOXDWLQJ�WKH�LPSOLFDWLRQV�RI�FOLPDWH�FKDQJH�RQ�IRUHVWV�DQG�WKH�IRUHVW
VHFWRU��LW�LV�QRW�WKH�GRXEOHG�JUHHQKRXVH�JDV�RU�&2��HTXLYDOHQW�VFHQDULR�WKDW�LV�FULWLFDO��EXW�UDWKHU
WKH�FOLPDWLF�WUDQVLWLRQ�WKDW�ZLOO�RFFXU�LQ�JHWWLQJ�WR�D�WKDW�OHYHO���)RUHVW�PDQDJHUV�KDYH�PDQ\
WRROV�DW�WKHLU�GLVSRVDO�WKDW�ZLOO�HQDEOH�WKHP�WR�PLWLJDWH�VRPH�RI�WKH�XQZDQWHG�LPSDFWV�RI�FOLPDWH
FKDQJH�SURMHFWHG�IRU�WKH�IRUHVW�DQG�IRUHVW�VHFWRU�DQG�DGDSW�WR�RWKHUV�WKDW�DUH�PRUH�GHVLUDEOH�
0DQ\�DFWLRQV�IRU�UHVSRQGLQJ�WR�FOLPDWH�FKDQJH�DUH�DOUHDG\�SDUW�RI�RQJRLQJ�IRUHVW�PDQDJHPHQW�
$FWLRQ�UHTXLUHG�QRZ�LQ�SUHSDULQJ�IRU�SHQGLQJ�FOLPDWH�FKDQJH�LV�GHFLGLQJ�WKH�GHJUHH�RI�FKDQJH
LQ�WKH�IRUHVW�WKDW�FRQVWLWXWHV�D�SUREOHP��GHWHUPLQLQJ�DQG�WHVWLQJ�SRVVLEOH�VROXWLRQV��DQG�LQLWLDWLQJ
PRQLWRULQJ�SURJUDPV�WR�GHWHUPLQH�ZKHQ�LQWHUYHQWLRQ�LV�UHTXLUHG���2XU�NQRZOHGJH�DQG
XQGHUVWDQGLQJ�RI�IRUHVW�HFRV\VWHP�SURFHVVHV�DQG�KRZ�WKH\�LQWHUDFW�ZLWK�WKH�SK\VLFDO�FOLPDWH
V\VWHP�LV�FUXGH���,PSURYHG�NQRZOHGJH�LV�UHTXLUHG�WR�JXDUG�DJDLQVW�XQIRUHVHHQ�HYHQWV�RU
VXUSULVHV���:H�PXVW�DOVR�EH�DZDUH�WKDW�RXU�IRUHVW�PDQDJHPHQW�SUDFWLFHV�KDYH�WKH�SRWHQWLDO�WR
PDJQLI\�DQG�H[DFHUEDWH�SRWHQWLDO�XQZDQWHG�HIIHFWV�RI�FOLPDWH�FKDQJH�LI�WKH\�DUH�QRW�FDUHIXOO\
GHVLJQHG���5HVHDUFK�LV�QHHGHG�WR�LGHQWLI\�VSHFLHV�DQG�IRUHVW�DUHDV�DW�JUHDWHVW�ULVN��DQG�WR�EHWWHU
TXDQWLI\�WKH�HFR�FOLPDWLF�OLPLWV�DQG�VHQVLWLYLW\�RI�FRPPHUFLDO�DQG�XQPDQDJHG�VSHFLHV���,PSDFW
DQDO\VLV�VKRXOG�EH�GRQH�XVLQJ�SK\VLRORJLFDOO\�EDVHG�PRGHOV�ZLWK�VKRUW�WLPH�VWHSV��DQG�VKRXOG
GHWHUPLQH�WKH�LPSDFW�RI�FKDQJHV�LQ�LQWHQVLW\�DQG�IUHTXHQF\�RI�H[WUHPH�HYHQWV�
��������8OWLPDWHO\��RXU�DELOLW\�WR�DLG�WKH�ERUHDO�IRUHVW�WR�DGDSW�WR�FOLPDWH�FKDQJH�GHSHQGV�RQ
LPSURYLQJ�RXU�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�RI�WKH�ELRORJLFDO�IXQFWLRQLQJ�RI�IRUHVWV���7KLV�FDQ
WKHQ�EH�XVHG�WR�GHYHORS�ZHOO�SODQQHG�DQG�WLPHO\�DFWLRQ�E\�IRUHVW�PDQDJHUV���+RZHYHU��VRFLHW\
ZLOO�KDYH�WR�UHYLVH�LWV�H[SHFWDWLRQV�RI�DQG�GHPDQGV�RQ�WKH�ERUHDO�IRUHVW�
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��������7KH�DXWKRUV�ZRXOG�OLNH�WR�H[WHQG�WKHLU�DSSUHFLDWLRQ�WR�-��3HWHU�+DOO�DQG�-DFTXHV�7UHQFLD�IRU
UHYLHZLQJ�WKLV�SDSHU���6SHFLDO�WKDQNV�DUH�DOVR�H[WHQGHG�WR�+DUYH\�1LFKROV��%ULDQ�6WRFNV��%ULDQ
5L]]R��-DPHV�%UDQGW��%UXFH�3HQGUHO��%LOO�$QGHUVRQ�DQG�/DUU\�'\NH�IRU�LQIRUPDWLRQ�DQG
PDWHULDO�SURYLGHG�
5()(5(1&(�
��� +RXJKWRQ��,��7���0LHUD�)LOKR��/�*���&DOODQGHU��%�$���+DUULV��1���.DWWHQEHUJ��$���DQG

0DVNHOO��.���(GV���������&OLPDWH�&KDQJH�������7KH�6FLHQFH�RI�&OLPDWH�&KDQJH�
&RQWULEXWLRQ�RI�:RUNLQJ�*URXS�,�WR�WKH�6HFRQG�$VVHVVPHQW�5HSRUW�RI�WKH�,3&&�
&DPEULGJH�8QLY��3UHVV��&DPEULGJH��8�.�������SS�

��� :DWVRQ��5��7���=LQ\RZHUD��0�&���0RVV��5�+���DQG�'RNNHQ��'�-���(GV���������&OLPDWH
&KDQJH�������,PSDFWV��$GDSWDWLRQV�DQG�0LWLJDWLRQ�RI�&OLPDWH�&KDQJH��6FLHQWLILF�
7HFKQLFDO�$QDO\VHV��&RQWULEXWLRQ�RI�:RUNLQJ�*URXS�,,�WR�WKH�6HFRQG�$VVHVVPHQW�5HSRUW
RI�WKH�,3&&��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV������SS�

��� .DVLVFKNH��(�6���&KULVWHQVHQ��1�/���DQG�6WRFNV��%�-��������(FR���$SS����������������
��� 3D\HWWH��6��������)LUH�DV�D�FRQWUROOLQJ�SURFHVV�LQ�WKH�1RUWK�$PHULFDQ�ERUHDO�IRUHVW��,Q��$

6\VWHPV�$QDO\VLV�RI�WKH�*OREDO�%RUHDO�)RUHVW�>6KXJDUW��+�+��5��/HHPDQV��DQG�*�%�
%RQDQ��HGV��@��&DPEULGJH�8QLYHUVLW\�3UHVV��&DPEULGJH��SS����������

��� .LUVFKEDXP��0�8�)���DQG�)LVFKOLQ��$��������&OLPDWH�&KDQJH�,PSDFWV�RQ�)RUHVWV��,Q��5�7�
:DWVRQ��0�&��=LQ\RZHUD��5�+��0RVV��DQG�'�-��'RNNHQ��(GLWRUV���&OLPDWH�&KDQJH�������
,PSDFWV��$GDSWDWLRQV�DQG�0LWLJDWLRQ�RI�&OLPDWH�&KDQJH��6FLHQWLILF�7HFKQLFDO�$QDO\VHV�
&RQWULEXWLRQ�RI�:RUNLQJ�*URXS�,,�WR�WKH�6HFRQG�$VVHVVPHQW�5HSRUW�RI�WKH�,3&&�
&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV��SS���������

��� .XU]��:�$���DQG�$SSV��0�-��������:DWHU��$LU�DQG�6RLO�3ROOXWLRQ������������
��� .XU]��:�$���$SSV��0�-���6WRFNV��%�-���DQG�9ROQH\��:�-�$������D��*OREDO�FOLPDWH�FKDQJH�

GLVWXUEDQFH�UHJLPHV�DQG�ELRVSKHULF�IHHGEDFNV�RI�WHPSHUDWH�DQG�ERUHDO�IRUHVWV��,Q��%LRWLF
)HHGEDFNV�LQ�WKH�*OREDO�&OLPDWH�6\VWHP��:LOO�WKH�:DUPLQJ�6SHHG�WKH�:DUPLQJ"���*�0�
:RRGZHOO��HG����2[IRUG�8QLYHUVLW\�3UHVV��2[IRUG��8.��SS����������

��� 0HOLOOR��-�0���0F*XLUH��$�'���.LFNOLJKWHU��'�:���0RRUH�,,,��%���9RURVPDUW\��&�-���DQG
6FKORVV��$�/��������1DWXUH����������������

��� :KHDWRQ��(�(���6LQJK�7���'HPSVWHU��5���+LJJLQERWKDP��.�2���7KRUSH��-�3���YDQ�.RRWHQ��*�&��
DQG�7D\ORU��-�6��������$Q�([SORUDWLRQ�DQG�$VVHVVPHQW�RI�WKH�,PSOLFDWLRQV�RI�&OLPDWLF�&KDQJH
IRU�WKH�%RUHDO�)RUHVW�DQG�)RUHVWU\�(FRQRPLHV�RI�WKH�3UDLULH�3URYLQFHV�DQG�1RUWKZHVW
7HUULWRULHV��3KDVH����65&�7HFKQLFDO�5HSRUW�1R������3XEOLFDWLRQ�1R�(��������%����
6DVNDWFKHZDQ�5HVHDUFK�&RXQFLO��6DVNDWRRQ��6DVNDWFKHZDQ��&DQDGD�

���� 'XLQNHU��3��������&OLPDWH�FKDQJH�DQG�IRUHVW�PDQDJHPHQW��SROLF\�DQG�ODQG�XVH��/DQG�8VH
3R�LF\����������

���� +DOO��-�3���DQG�&DUOVRQ��/�:��������)RUHVWU\�&DQDGD
V�3HUVSHFWLYHV�RQ�&OLPDWH�&KDQJH�
,Q��:DOO��*���DQG�6DQGHUVRQ��0���(GV���&OLPDWH�&KDQJH��,PSOLFDWLRQV�IRU�:DWHU�DQG
(FRORJLFDO�5HVRXUFHV��0DUFK����WR�����������:DWHUORR��2QWDULR��8QLYHUVLW\�RI�:DWHUORR�
:DWHUORR��2QWDULR��SS������������'HSDUWPHQW�RI�*HRJUDSK\�3XEOLFDWLRQ�6HULHV�
2FFDVLRQDO�3DSHU��Y������

���� 3ROODUG��'�)�:��������)RU��&KURQ������������������
���� $SSV��0�-���DQG�.XU]��:�$��������:RUOG�5HVRXUFH�5HYLHZ���������������
���� +DUULQJWRQ��-���.LPPLQV��-���/DYHQGHU��'���=ROWDL��6���DQG�3D\HWWH��6��������7KH�HIIHFWV�RI

FOLPDWH�FKDQJH�RQ�IRUHVW�HFRORJ\�LQ�&DQDGD��,Q��3URFHHGLQJV�RI�O�WK�:RUOG�)RUHVWU\
&RQJUHVV��3DULV��)UDQFH��6HSW�������

���� 6WHZDUW��5�%��������,PSOLFDWLRQV�RI�FOLPDWH�FKDQJH�IRU�IRUHVWU\�PDQDJHPHQW�LQ�(DVWHUQ
&DQDGD���,Q��3URFHHGLQJV�RI�WKH�86�&DQDGD�6\PSRVLXP���$�5HJLRQDO�UHVSRQVH�WR�*OREDO
&OLPDWH�&KDQJH��1HZ�(QJODQG�DQG�(DVWHUQ�&DQDGD���0D\��������������3RUWODQG��0DLQH�
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���� 6SLWWOHKRXVH��'�/����������$VVHVVLQJ�DQG�UHVSRQGLQJ�WR�WKH�HIIHFWV�RI�FOLPDWH�FKDQJH�RQ

IRUHVW�HFRV\VWHPV���LQ�5�*��/DZIRUG��3�%��$ODEDFN��DQG�(��)XHQWHV��HGV����+LJK�/DWLWXGH
5DLQIRUHVWV�DQG�$VVRFLDWHG�(FRV\VWHPV�RI�WKH�:HVW�&RDVW�RI�WKH�$PHULFDV��6SULQJHU�
9HUODJ��1HZ�<RUN��SS����������

���� 6SLWWOHKRXVH��'��/��������)RUHVW�PDQDJHPHQW�DQG�FOLPDWH�FKDQJH��,Q��7D\ORU��(��DQG
7D\ORU��%���HGV����5HVSRQGLQJ�WR�*OREDO�&OLPDWH�&KDQJH�LQ�%ULWLVK�&ROXPELD�DQG�WKH
<XNRQ��(QYLURQPHQW�&DQDGD��9DQFRXYHU��%�&���SS�������������

���� &RKHQ��6�-���HG����������0DFNHQ]LH�%DVLQ�,PSDFW�6WXG\��0%,6���)LQDO�5HSRUW�
$WPRVSKHULF�(QYLURQPHQW�6HUYLFH�(QYLURQPHQW�&DQDGD��'RZQVYLHZ��2QWDULR��&DQDGD�

���� 6DSRUWD��5���0DOFROP��-���DQG�0DUWHOO��'�/��������&DQDGD�&RXQWU\�6WXG\�RQ�&OLPDWH
&KDQJH�,PSDFWV��6HFWRU�&KDSWHU��7KH�LPSDFW�RI�FOLPDWH�FKDQJH�RQ�&DQDGLDQ�IRUHVWV��,Q�
&DQDGD�&RXQWU\�6WXG\��,PSOLFDWLRQV�RI�&OLPDWH�&KDQJH�IRU�&DQDGD��(QYLURQPHQW
&DQDGD���,Q�SUHVV��

���� )$2��������)RUHVWU\�6WDWLVWLFV�7RGD\�IRU�7RPRUURZ��������������������)$2��5RPH�
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���� 'L[RQ��5�.���%URZQ��6���+RXJKWRQ��5�$���6RORPRQ��$�0���7UH[OHU��0�&���:LVQLHZVNL�
-�������6FLHQFH��������������

���� &DQDGLDQ�&RXQFLO�RI�)RUHVW�0LQLVWHUV�>&&)0@��������&RPSHQGLXP�RI�&DQDGLDQ�)RUHVWU\
6WDWLVWLFV�������1DWLRQDO�)RUHVWU\��2WWDZD��2QWDULR���LQ�SUHVV�

���� *UHFR��6���0RVV��5�+���9LQHU��'���DQG�-HQQH��5��������&OLPDWH�6FHQDULRV�DQG
6RFLRHFRQRPLF�3URMHFWLRQV�IRU�,3&&�:*�,,�$VVHVVPHQW��,3&&��:02�DQG�81(3�
:DVKLQJWRQ��'&�����SS�

���� 3UHQWLFH��,�&���&UDPHU��:�5���+DUULVRQ��6�5���/HHPDQV��5���0RQVHUXG�5�$���DQG�6RORPRQ�
$�0�������-��RI�%LRJHRJUDSK\��������������

���� 3UHQWLFH��,�&���6\NHV��0�7���DQG�&UDPPHU��:�5��������(FRORJLFDO�0RGHOOLQJ������������
���� 1HLOVRQ��5�3���DQG�0DUNV��'��������-��RI�9HJHWDOLRQ�6FL��������������
���� +HQGHUVRQ�6HOOHUV��$��������3URJUHVV�LQ�3K\VLFDO�*HRJUDSK\�����SS����������
���� 3UHQWLFH��,�&���6\NHV��0��7���/DXWHQVFKODJHU��0���+DUULVRQ��6�3���'HQLVVHQNR��2���DQG

%DUWOHLQ��5�-��������*OREDO�(FRORJ\�DQG�%LRJHRJUDSK\�/HWWHUV�����������
���� 6RORPRQ��$�0���5DYLQGUDQDWK��1�+���6WHZDUW��5�%���:HEHU��0���DQG�1LOVVRQ��6�������

:RRG�3URGXFWLRQ�8QGHU�&KDQJLQJ�&OLPDWH�DQG�/DQG�8VH��,Q��:DWVRQ��5��7���=LQ\RZHUD�
0�&���0RVV��5�+���DQG�'RNNHQ��'�-���(GV���&OLPDWH�&KDQJH�������,PSDFWV��$GDSWDWLRQV
DQG�0LWLJDWLRQ�RI�&OLPDWH�&KDQJH��6FLHQWLILF��7HFKQLFDO�$QDO\VHV��&RQWULEXWLRQ�RI
:RUNLQJ�*URXS�,,�WR�WKH�6HFRQG�$VVHVVPHQW�5HSRUW�RI�WKH�,3&&��&DPEULGJH��&DPEULGJH
8QLYHUVLW\�3UHVV��SS����������

���� 1HLOVRQ��5�3���.LQJ��*�$���DQG�.RHUSHU��*��������/DQGVFDSH�(FRORJ\�����������
���� 5L]]R��%���DQG�:LNHQ��(��������&OLPDWLF�&KDQJH���������������
���� 6DUJHQW��1�(��������&OLPDWRORJLFDO�%XOOHWLQ��9R���������������
���� +RJJ��(�+��������&DQ��-��)RU��5HV�������������������
���� +RJJ��(�+��������$JU��DQG�)RU��0HWHRU������������
���� :KHDWRQ��(�(���DQG�7KRUSH��-�7��������&KDQJLQJ�&OLPDWLF�5HVRXUFHV�IRU�WKH�:HVWHUQ

&DQDGLDQ�%RUHDO�)RUHVW��,Q��0DFOYHU��'�&���DQG�$XOG��+���(GV���3URFHHGLQJV�RI�WKH�O2WK
)LUH�DQG�)RUHVW�0HWHRURORJ\�&RQIHUHQFH��$SULO����WR�����������2WWDZD��2QWDULR�
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