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&ORFNZLVH� IURP� WRS� OHIW��$PHULFDQ�FKHVWQXW�� WKH�VSLQ\�EXUV�RI� WKH�$PHULFDQ�FKHVWQXW��
FDWNLQV� LQ� IXOO�EORRP��DQ�RSHQ�EXU��VKRZLQJ�WKH�FKHVWQXW� LQVLGH��3KRWRV�UHSULQWHG�ZLWK�
SHUPLVVLRQ�IURP�WKH�6RXWKHUQ�5HVHDUFK�6WDWLRQ�$UFKLYHV��

7KH�:RRG\�3ODQW�6HHG�0DQXDO��RULJLQDOO\�SXEOLVKHG�DV�86'$�0LVFHOODQHRXV�SXEOLFDWLRQ�
���� LQ�������ZDV� WZLFH� UHYLVHG��PRVW� UHFHQWO\� LQ������DV�$JULFXOWXUH�+DQGERRN������
7KHVH�SXEOLFDWLRQV�ZHUH�WKH�ÀUVW�DWWHPSW�WR�VXPPDUL]H�OLIH�KLVWRULHV��JURZWK�KDELWV��DQG�
FXOWXUDO�SUDFWLFHV�WR�UHJHQHUDWH�WUHH�VSHFLHV�LQ�1RUWK�$PHULFD��7KH�:RRG\�3ODQW�6HHG�
0DQXDOV� LQFOXGHG� WKH�JHQXV�&DVWDQHD��EXW�SURYLGHG�RQO\�EULHI�GHVFULSWLRQV�RI�JURZWK�
KDELWV��EOLJKW�UHVLVWDQFH�EUHHGLQJ��DQG�UHJHQHUDWLRQ�SUDFWLFHV��´6LOYLFV�RI�)RUHVW�7UHHV�
RI� WKH�8QLWHG�6WDWHVµ� �86'$�)RUHVW�6HUYLFH��$JULFXOWXUH�+DQGERRN������ZDV� WKH�ÀUVW�
GRFXPHQW� WR� FRPSUHKHQVLYHO\� VXPPDUL]H� WKH� VLOYLFV� RI� WUHH� VSHFLHV�� DQG� FRQWDLQHG�
LQIRUPDWLRQ�RQ�����VSHFLHV�RI�WUHHV��7KH�KDQGERRN�GLG�QRW�FRQWDLQ�LQIRUPDWLRQ�IRU�WKH�
JHQXV�&DVWDQHD��7KH�VHFRQG�SXEOLFDWLRQ�́ 6LOYLFV�RI�1RUWK�$PHULFDµ��86'$�)RUHVW�6HUYLFH��
$JULFXOWXUH�+DQGERRN������DOVR�GLG�QRW�FRQWDLQ�&DVWDQHD�VSHFLHV��7KHUH�KDV�EHHQ�JUHDW�
SURJUHVV�LQ�GHYHORSPHQW�RI�EOLJKW�UHVLVWDQW�$PHULFDQ�FKHVWQXW�SURJHQ\��ZRUN�WKDW�ZDV�
LQLWLDWHG�E\� WKH�8�6��'HSDUWPHQW�RI�$JULFXOWXUH�DQG�FRQWLQXHG�E\�RWKHU�RUJDQL]DWLRQV��
$UWLÀFLDO�UHJHQHUDWLRQ�WHFKQRORJ\��ZKLFK�ZLOO�EH�D�UHTXLUHPHQW�IRU�UHVWRUDWLRQ�RI�$PHULFDQ�
FKHVWQXW��KDV�DOVR�JUHDWO\� LPSURYHG�� LQ�SDUW� WKURXJK� WKH�ZRUN�RI� WKH� ,QVWLWXWH� IRU�7UHH�
5RRW�%LRORJ\�RI�WKH�)RUHVW�6HUYLFH��8�6��'HSDUWPHQW�RI�$JULFXOWXUH��7KH�)RUHVW�6HUYLFH�
VLJQHG�D�PHPRUDQGXP�RI�XQGHUVWDQGLQJ�ZLWK� WKH�$PHULFDQ�&KHVWQXW�)RXQGDWLRQ�WKDW�
SURYLGHV�D�IUDPHZRUN�IRU�WKH�)RUHVW�6HUYLFH�WR�DVVLVW�WKH�)RXQGDWLRQ�LQ�UHVHDUFK�DQG�
SURYLGH� ODQGV� IRU�SODQWLQJV�RI�H[SHULPHQWDO�PDWHULDO��3XWDWLYH�EOLJKW�UHVLVWDQW�SURJHQ\�
ZDV�ÀUVW�SODQWHG�RQ�WKH�QDWLRQDO�IRUHVWV� LQ�������DQG�SODQWLQJ�RI�FKHVWQXW�PDWHULDO� IRU�
UHIRUHVWDWLRQ�ZDV�SURSRVHG�LQ������LQ�DQ�(QYLURQPHQWDO�$VVHVVPHQW�RQ�WKH�1DQWDKDOD�
1DWLRQDO� )RUHVW�� *XLGHOLQHV� IRU� VLOYLFDO� UHTXLUHPHQWV�� UHJHQHUDWLRQ� VWUDWHJLHV�� DQG�
PDQDJHPHQW�WHFKQLTXHV�IRU�UHVWRUDWLRQ�RI�WKLV�VSHFLHV�DUH�QHHGHG�SULRU�WR�ODUJH�VFDOH�
SODQWLQJ�RQ�SXEOLF� DQG�SULYDWH� ODQGV��7KLV� SXEOLFDWLRQ� LV�PRGHOHG�DIWHU� WKH� ´6LOYLFV� RI�
1RUWK�$PHULFDµ�LQ�LWV�FRQWHQW�ZLWK�DGGLWLRQDO�VHFWLRQV�XQLTXH�WR�$PHULFDQ�FKHVWQXW��VXFK�
DV�WKH�KLVWRU\�RI�EOLJKW�UHVLVWDQFH�ZRUN�DQG�FXUUHQW�UHVWRUDWLRQ�HIIRUWV��
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7KLV�UHSRUW�GHVFULEHV�KRZ�WKH�$PHULFDQ�FKHVWQXW��&DVWDQHD�
GHQWDWD��ZDV�HFRORJLFDOO\�H[WLUSDWHG�GXH�WR�DQ�H[RWLF�
SDWKRJHQ��WKH�FKHVWQXW�EOLJKW��&U\SKRQHFWULD�SDUDVLWLFD���
DQG�GHVFULEHV�FXUUHQW�UHVWRUDWLRQ�HIIRUWV��7KH�KDELWDW��
OLIH�KLVWRU\��VSHFLDO�XVHV��DQG�JHQHWLFV�RI�WKH�$PHULFDQ�
FKHVWQXW�DUH�GHWDLOHG��7KH�$PHULFDQ�FKHVWQXW�ZDV�DQ�
LPSRUWDQW�DQG�YHUVDWLOH�WUHH�VSHFLHV�XQWLO�LWV�GHPLVH�IURP�
WKH�FKHVWQXW�EOLJKW��%DFNFURVV�EUHHGLQJ�WHFKQLTXHV��WKH�
XVH�RI�K\SRYLUXOHQW�EOLJKW�VWUDLQV��DQG�JHQHWLF�HQJLQHHULQJ�
SURJUDPV�DUH�FXUUHQWO\�EHLQJ�GHYHORSHG�DQG�WHVWHG�WR�
SURGXFH�WUHHV�UHVLVWDQW�WR�WKH�EOLJKW�IXQJXV��7KH�ÀUVW�
SXWDWLYH�EOLJKW�UHVLVWDQW�WUHHV�KDYH�EHHQ�SODQWHG�DQG�
VLOYLFXOWXUDO�WHFKQLTXHV�WR�LPSURYH�FRPSHWLWLYH�DELOLW\�
RI�FKHVWQXW�DUH�EHLQJ�WHVWHG��$PHULFDQ�FKHVWQXW�LV�D�IDVW�
JURZLQJ�VSHFLHV�ZLWK�WKH�DELOLW\�WR�SHUVLVW�LQ�VKDGHG�
FRQGLWLRQV�DQG�LW�UHVSRQGV�IDYRUDEO\�WR�IRUHVW�PDQDJHPHQW�
WHFKQLTXHV�WKDW�OLPLW�FRPSHWLWLRQ�DQG�LQFUHDVH�DYDLODEOH�
VXQOLJKW��5HVWRUDWLRQ�ZLOO�UHTXLUH�DGYDQFHG�DUWLÀFLDO�
UHJHQHUDWLRQ�WHFKQLTXHV��7KH�HIIHFWV�RI�GDPDJLQJ�DJHQWV�
RWKHU�WKDQ�EOLJKW��LQFOXGLQJ�URRW�URW�FDXVHG�E\�3K\WRSKWKRUD�
FLQQDPRPL��$VLDWLF�RDN�ZHHYLO��&\UWHSLVWRPXV�FDVWDQHXV���
WKH�J\SV\�PRWK��/\PDQWULD�GLVSDU���DQG�$VLDQ�DPEURVLD�
EHHWOHV��&ROHRSWHUD��6FRO\WLGDH��DUH�QRW�ZHOO�XQGHUVWRRG�EXW�
PD\�UHSUHVHQW�UHDO�EDUULHUV�WR�UHVWRUDWLRQ�

.H\ZRUGV��$PHULFDQ�FKHVWQXW��EDFNFURVV�EUHHGLQJ��
FKHVWQXW�EOLJKW��H[RWLF�VSHFLHV��UHVWRUDWLRQ��VLOYLFV��
VLOYLFXOWXUH��
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$PHULFDQ�FKHVWQXW�>&DVWDQHD�GHQWDWD��0DUVK���%RUNK�@��DOVR�
FDOOHG�VZHHW�FKHVWQXW��ZDV�RQFH�D�ZLGHVSUHDG�DQG�GRPLQDQW�
VSHFLHV�WKURXJKRXW�WKH�GHFLGXRXV�IRUHVWV�RI�HDVWHUQ�1RUWK�
$PHULFD��%UDXQ�������5XVVHOO��������$PHULFDQ�FKHVWQXW�
KDG�WKH�IDVWHVW�JURZWK�DQG�KLJKHVW�DEXQGDQFH�LQ�%UDXQ·V�
�������RDN�FKHVWQXW�IRUHVW�UHJLRQ��EXW�WKH�VSHFLHV�LQKDELWHG�
QHDUO\�DOO�6WDWHV�HDVW�RI�WKH�0LVVLVVLSSL�5LYHU��ÀJ������7KH�
LQWURGXFWLRQ�RI�H[RWLF�SDWKRJHQV��SULPDULO\�WKH�FKHVWQXW�
EOLJKW�IXQJXV�>&U\SKRQHFWULD�SDUDVLWLFD��0XUU���%DUU@��
OHG�WR�WKH�H[WLUSDWLRQ�RI�WKH�VSHFLHV�DV�D�IRUHVW�FDQRS\�
GRPLQDQW�WKURXJKRXW�LWV�QDWLYH�UDQJH��5RRW�URW�FDXVHG�E\�
3K\WRSKWKRUD�FLQQDPRPL��5DQGV��DOVR�FRQWULEXWHG�WR�WKH�

GHPLVH�RI�&DVWDQHD�VSHFLHV�JURZLQJ�LQ�ORZODQG�RU�ULSDULDQ�
DUHDV��5XVVHOO��������7KH�HIIHFWV�RI�WKHVH�H[RWLF�SHVWV�
UHVXOWHG�LQ�WKH�FXUUHQW�OLVWLQJ�RI�$PHULFDQ�FKHVWQXW�DV�D�
VSHFLHV�RI�VSHFLDO�FRQFHUQ�LQ�0DLQH�DQG�7HQQHVVHH�DQG�DV�
DQ�HQGDQJHUHG�VSHFLHV�LQ�.HQWXFN\�DQG�0LFKLJDQ��86'$�
3ODQWV�'DWDEDVH��������7KH�&RPPLWWHH�RQ�WKH�6WDWXV�RI�
(QGDQJHUHG�:LOGOLIH�LQ�&DQDGD�OLVWHG�$PHULFDQ�FKHVWQXW�DV�
WKUHDWHQHG�LQ������DQG�FKDQJHG�WKH�VWDWXV�WR�HQGDQJHUHG�LQ�
������7LQGDOO�DQG�RWKHUV��������

$PHULFDQ�FKHVWQXW�ZDV�RQH�RI�WKH�PRVW�YDOXHG�DQG�EHORYHG�
HDVWHUQ�KDUGZRRG�VSHFLHV�GXH�WR�LWV�XVH�DV�D�WLPEHU�WUHH��LWV�
DEXQGDQW�QXW�SURGXFWLRQ��DQG�LWV�VHFRQGDU\�ZRRG�SURGXFWV�
�(PHUVRQ�������=HLJOHU��������$PHULFDQ�FKHVWQXW�JUHZ�
VWUDLJKW�DQG�WDOO��UHDFKLQJ�XS�WR���IHHW�LQ�GLDPHWHU�DQG�
����IHHW�LQ�KHLJKW��DQG�WKH�VSHFLHV�FRXOG�OLYH�IRU�VHYHUDO�
KXQGUHG�\HDUV��%XWWULFN��������,W�ZDV�DPRQJ�WKH�PRVW�
YHUVDWLOH�WUHHV�RQ�WKH�FRQWLQHQW��KLVWRULFDOO\�XVHG�IRU�
FRQVWUXFWLRQ�OXPEHU��VKLQJOHV��IHQFH�SRVWV�DQG�UDLOV��
SROHV��SDQHOLQJ��WULP��IXUQLWXUH��DQG�ÀUHZRRG��$VKH�������
'HWZLOHU�������(PHUVRQ�������=HLJOHU��������7KH�ZRRG�
ZDV�LPSRUWDQW�LQ�WKH�FKDUFRDO�LURQ�IXUQDFH�LQGXVWU\�LQ�
WKH�QRUWKHUQ�KDUGZRRGV�UHJLRQ��(PHUVRQ�������DQG�LV�
KLJKO\�UHVLVWDQW�WR�GHFD\�EHFDXVH�RI�LWV�KLJK�WDQQLQ�FRQWHQW��
([WUDFWHG�WDQQLQV�IURP�FKHVWQXW�RQFH�GURYH�WKH�OHDWKHU�
WDQQLQJ�LQGXVWU\�LQ�WKH�1RUWKHDVWHUQ�8QLWHG�6WDWHV��<RXQJV�
�������$PHULFDQ�FKHVWQXW�SURGXFHG�FRSLRXV�DPRXQWV�RI�
ÁDYRUIXO�QXWV�WKDW�ZHUH�FRQVXPHG�E\�KXPDQV�DQG�ZLOGOLIH�
�)URWKLQJKDP�������+DZOH\�DQG�+DZHV�������+HSWLQJ�
������6PLWK�������=HLJOHU��������

$W�LWV�JUHDWHVW�GLVWULEXWLRQ��$PHULFDQ�FKHVWQXW�FRQVWLWXWHG�
XS�WR�RQH�IRXUWK�WR�RQH�KDOI�RI�WKH�FDQRS\�WUHHV�LQ�LWV�QDWLYH�
UDQJH��DQG�EHFDXVH�RI�LWV�GHVLUDEOH�FKDUDFWHULVWLFV��LW�ZDV�
ZLGHO\�SODQWHG�LQ�RUFKDUGV�DQG�DORQJ�VWUHHWV��URDGVLGHV��
DQG�IHQFHURZV�IRU�VKDGH��ZLQGEUHDNV��QXW�SURGXFWLRQ��DQG�
DHVWKHWLFV��%XUQKDP�������(PHUVRQ�������(PHUVRQ�DQG�
:HHG�������5XVVHOO��������,Q�WKH�HDUO\�����V��$PHULFDQ�
FKHVWQXW�PDGH�XS�PRUH�WKDQ����SHUFHQW�RI�DOO�WLPEHU�FXW�LQ�
WKH�6RXWKHUQ�$SSDODFKLDQV��ZDV�WKH�PRVW�YDOXDEOH�WUHH�LQ�
VRXWKHUQ�1HZ�(QJODQG��DQG�FRQVWLWXWHG�DOPRVW�KDOI�RI�WKH�
WLPEHU�FXW�LQ�&RQQHFWLFXW��)URWKLQJKDP�������+DZOH\�DQG�
+DZHV�������+HSWLQJ��������7KH�VSHFLHV�ZDV�GHVFULEHG�DV�
´RQH�RI�WKH�PRVW�SURPLVLQJ�WUHHV�IRU�IRUHVW�PDQDJHPHQWµ�LQ�
7HQQHVVHH��$VKH�������DQG�´RQH�RI�WKH�PRVW�SURPLVLQJ�WUHHV�
IRU�IRUHVWU\�SODQWLQJµ�DW�WKH�RQVHW�RI�SURIHVVLRQDO�IRUHVWU\�LQ�
WKH�8QLWHG�6WDWHV��(PHUVRQ�DQG�:HHG�������



7KH�GHPLVH�RI�$PHULFDQ�FKHVWQXW�IROORZHG�WKH�LQWURGXFWLRQ�
RI�WZR�H[RWLF�IXQJL�DQG�LV�UHJDUGHG�DV�WKH�PRVW�WUDJLF�
HFRORJLFDO�HYHQW�LQ�WKH�SRVW�JODFLDO�KLVWRU\�RI�HDVWHUQ�
1RUWK�$PHULFDQ�IRUHVWV��-DFREV��������5RRW�URW�FDXVHG�E\�
3K\WRSKWKRUD�FLQQDPRPL�ZDV�IRXQG�WR�DIIHFW�$PHULFDQ�
FKHVWQXW�DV�HDUO\�DV�������ZLWK�WKH�JUHDWHVW�LPSDFW�RQ�WUHHV�
LQ�ULSDULDQ�DUHDV��KHDY\�FOD\�VRLOV��DQG�ORZ�O\LQJ�YDOOH\V�
�$QDJQRVWDNLV�������&UDQGDOO�DQG�RWKHUV��������7KH�
GLVHDVH�ZDV�LQLWLDOO\�PRVW�GDPDJLQJ�LQ�WKH�3LHGPRQW�DQG�
&RDVWDO�3ODLQ�UHJLRQV�EXW�ZDV�DOVR�QRWHG�LQ�PRXQWDLQRXV�
DUHDV��PRYLQJ�IURP�ORZ�WR�SURJUHVVLYHO\�KLJKHU�HOHYDWLRQV�
�$QDJQRVWDNLV�������&UDQGDOO�DQG�RWKHUV�������5XVVHOO�
�������8QOLNH�WKH�FKHVWQXW�EOLJKW��WUHHV�LQIHFWHG�ZLWK�
3K\WRSKWKRUD�URRW�URW�FDQQRW�PDLQWDLQ�DERYH�JURXQG�VWHPV�
IRU�ORQJ�EHIRUH�GHDWK�

7KH�FKHVWQXW�EOLJKW�LV�DQ�DJJUHVVLYH�GLIIXVH�FDQNHU�GLVHDVH�
WKDW�ZDV�LQWURGXFHG�DORQJ�ZLWK�LPSRUWHG�&DVWDQHD�VSS��
VHHGOLQJV�IURP�$VLD��$QDJQRVWDNLV��������7KH�GLVHDVH�ZDV�
ÀUVW�GHWHFWHG�LQ������DW�WKH�%URQ[�=RRORJLFDO�3DUN�LQ�1HZ�
<RUN�&LW\��0HUNHO��������5RDQH�DQG�RWKHUV��������E\�������
WKH�GLVHDVH�KDG�VSUHDG�WKURXJKRXW�WKH�UDQJH�RI�$PHULFDQ�
FKHVWQXW��DQG�E\������LW�KDG�NLOOHG�DQ�HVWLPDWHG���ELOOLRQ�
WUHHV�DQG�HVVHQWLDOO\�H[WLUSDWHG�WKH�VSHFLHV�DV�D�FDQRS\�
WUHH��$QDJQRVWDNLV�������+HSWLQJ�������0F&RUPLFN�DQG�
3ODWW��������+RZHYHU��$PHULFDQ�FKHVWQXW�LV�VWLOO�D�FRPPRQ�
FRPSRQHQW�RI�HDVWHUQ�GHFLGXRXV�IRUHVWV��SHUVLVWLQJ�DV�
XQGHUVWRU\�VSURXWV�WKDW�RULJLQDWHG�IURP�EOLJKW�NLOOHG�WUHHV�
DQG�VDSOLQJV��5XVVHOO�������6WHSKHQVRQ�DQG�RWKHUV��������
7KH�F\FOH�RI�VSURXWLQJ��LQIHFWLRQ��DQG�GLHEDFN�FRQWLQXHV��
ZLWK�VSURXWV�JHQHUDOO\�QRW�H[FHHGLQJ�VPDOO�WUHH�VL]H�DQG�
UDUHO\�JURZLQJ�WR�UHSURGXFWLYH�PDWXULW\��3DLOOHW�������������

5HFHQW�DGYDQFHPHQWV�LQ�WKH�SURGXFWLRQ�RI�SXWDWLYHO\�EOLJKW�
UHVLVWDQW�$PHULFDQ�FKHVWQXW�WUHHV�LQGLFDWH�WKDW�UHVWRUDWLRQ�
PD\�EH�LPPLQHQW��&ODUN�DQG�RWKHUV�����������D���%HFDXVH�
RI�WKH�XQLTXH�KLVWRU\�RI�WKLV�VSHFLHV��UHODWLYHO\�OLWWOH�LV�
NQRZQ�DERXW�LWV�HFRORJ\�DQG�OLIH�KLVWRU\��7KH�REMHFWLYH�
RI�WKLV�WHFKQLFDO�UHSRUW�LV�WR�V\QWKHVL]H�WKH�FXUUHQW�
XQGHUVWDQGLQJ�RI�WKH�VLOYLFV�RI�$PHULFDQ�FKHVWQXW�LQ�RUGHU�WR�
IDFLOLWDWH�FXUUHQW�DQG�IXWXUH�UHVWRUDWLRQ�HIIRUWV�

+$%,7$7��

1DWLYH�5DQJH�

$PHULFDQ�FKHVWQXW�UHDFKHG�LWV�PD[LPXP�GLVWULEXWLRQ�LQ�
WKH�8QLWHG�6WDWHV�DERXW������\HDUV�EHIRUH�SUHVHQW��ZKHQ�
WKH�VSHFLHV�HVWDEOLVKHG�LQ�1HZ�(QJODQG�IRUHVWV�IRU�WKH�
ÀUVW�WLPH��'DYLV�������3DLOOHW��������%\�WKH�ODWH���WK�
FHQWXU\��WKH�$PHULFDQ�FKHVWQXW�UDQJH�H[WHQGHG�IURP�FHQWUDO����
0LVVLVVLSSL�DQG�$ODEDPD�WKURXJK�WKH�$SSDODFKLDQ�UHJLRQ�
DQG�LQWR�1HZ�+DPSVKLUH��9HUPRQW��DQG�0DLQH��WKH�UDQJH�

H[WHQGHG�ZHVW�LQWR�2KLR�DQG�,QGLDQD�DQG�LQWR�SRUWLRQV�RI�
VRXWKHUQ�2QWDULR��FRYHULQJ�DQ�DUHD�JUHDWHU�WKDQ�
��������VTXDUH�PLOHV��%UDXQ�������+DZOH\�DQG�+DZHV�
������5XVVHOO�������:RRGV��������ÀJ������2WKHU�UHSRUWV�
VXJJHVW�WKH�SRVVLELOLW\�RI�D�PRUH�H[WHQVLYH�UDQJH��IRU�
H[DPSOH��:RRGV��������IRXQG�FKHVWQXW�IDU�VRXWK�LQ�WKH�*XOI�
&RDVWDO�3ODLQ��RFFXUULQJ�ZLWK�ORQJOHDI��SLQH��3LQXV�SDOXVWULV�
0LOO���LQ�VRXWKHUQ�$ODEDPD��)ORULGD��DQG�/RXLVLDQD�

$FFRUGLQJ�WR�%UDXQ���������WKH�PRVW�FRQFHQWUDWHG�
DEXQGDQFH�RI�$PHULFDQ�FKHVWQXW�LQ�LWV�QDWLYH�UDQJH�IDOOV�
ZLWKLQ�WKH�2DN�&KHVWQXW�)RUHVW�DQG�WKH�0L[HG�0HVRSK\WLF�
)RUHVW�UHJLRQV��,Q�WKH�2DN�&KHVWQXW�)RUHVW�UHJLRQ��$PHULFDQ�
FKHVWQXW�ZDV�RIWHQ�WKH�GRPLQDQW�WUHH�VSHFLHV��FRPSULVLQJ�
DQ�HVWLPDWHG����SHUFHQW�RI�KDUGZRRG�IRUHVWV��%XUQKDP�
�������,Q�SRUWLRQV�RI�WKH�$SSDODFKLDQ�0RXQWDLQV��FKHVWQXW�
ZDV�WKRXJKW�WR�KDYH�PDGH�XS����WR����SHUFHQW�RI�WKH�IRUHVW�
FDQRS\��%UDXQ��������DQG�LQ�WKH�6RXWKHUQ�$SSDODFKLDQ�
0RXQWDLQV��LW�FRXOG�RFFDVLRQDOO\�IRUP�SXUH�VWDQGV��%XWWULFN�
�������6DXFLHU��������UHSRUWHG�WKDW�WKH�VSHFLHV�PDGH�XS����
ELOOLRQ�ERDUG�IHHW�RU����SHUFHQW�RI�WKH�WRWDO�WLPEHU�YROXPH�
LQ�WKH�6RXWKHUQ�$SSDODFKLDQ�0RXQWDLQV��&KHVWQXW�WUHHV�
FRPSULVHG����SHUFHQW�RI�WKH�WLPEHU�RQ�WKH�PRXQWDLQRXV�
ULGJHV�RI�ZHVWHUQ�0DU\ODQG��GRPLQDWHG����WR����SHUFHQW�RI�
WKH�VORSH�IRUHVWV�RI�0DU\ODQG��DQG�ZHUH�HVWLPDWHG�WR�KROG�
�����ELOOLRQ�ERDUG�IHHW�RI�WLPEHU�LQ�WKH�%OXH�5LGJH�
0RXQWDLQV�RI�1RUWK�&DUROLQD��%XWWULFN��������&KHVWQXW�
GRPLQDWHG�VWDQGV�IRUPHG����SHUFHQW�RI�VHFRQG�JURZWK�
IRUHVWV�LQ�1HZ�-HUVH\��3HQQV\OYDQLD��&RQQHFWLFXW��DQG�
VRXWKHUQ�1HZ�(QJODQG��)URWKLQJKDP�������+RXJK�������
5XVVHOO��������0RVW�RI�WKHVH�VSHFLHV�FRPSRVLWLRQ�HVWLPDWHV�
ZHUH�PDGH�DIWHU�WKH�GLVWXUEDQFHV�DVVRFLDWHG�ZLWK�(XURSHDQ�
VHWWOHPHQW��VXFK�DV�JUD]LQJ��ODQG�FOHDULQJ�IRU�DJULFXOWXUH��
XQFRQWUROOHG�ZLOGÀUHV��DQG�LQGLVFULPLQDQW�ORJJLQJ��$EUDPV�
�������������&KHVWQXW�UHJHQHUDWLRQ�SUREDEO\�LQFUHDVHG�
IROORZLQJ�UHSHDWHG�GLVWXUEDQFH�GXH�WR�LWV�DELOLW\�WR�
SUROLÀFDOO\�VSURXW�DQG�RFFXS\�DEDQGRQHG�DJULFXOWXUH�ÀHOGV�
�0DWRRQ�������3DLOOHW��������WKHUHIRUH��KLVWRULFDO�VSHFLHV�
FRPSRVLWLRQ�HVWLPDWHV�PD\�RYHUHVWLPDWH�FKHVWQXW�DEXQGDQFH�
SULRU�WR�(XURSHDQ�VHWWOHPHQW��1HYHUWKHOHVV��FKHVWQXW�ZDV�
SHUKDSV�WKH�PRVW�ZLGHVSUHDG�DQG�DEXQGDQW�VSHFLHV�LQ�WKH�
(DVWHUQ�8QLWHG�6WDWHV�VLQFH�WKH�ODVW�JODFLDWLRQ��ZLWK�WKH�
KLJKHVW�FRQFHQWUDWLRQ�RI�$PHULFDQ�FKHVWQXW�LQ�WKH�6RXWKHUQ�
$SSDODFKLDQ�0RXQWDLQV�

&OLPDWH

,Q�WKH�QDWLYH�UDQJH�RI�$PHULFDQ�FKHVWQXW��PHDQ�DQQXDO�
SUHFLSLWDWLRQ�YDULHV�IURP�DERXW����LQFKHV�LQ�ZHVWHUQ�
1HZ�<RUN�DQG�VRXWKHUQ�2QWDULR�WR�DERXW����LQFKHV�LQ�
WKH�6RXWKHUQ�$SSDODFKLDQ�0RXQWDLQV��KRZHYHU��DQQXDO�
SUHFLSLWDWLRQ�IRU�WKH�PDMRULW\�RI�WKH�QDWLYH�UDQJH�LV�EHWZHHQ�
���LQFKHV�DQG����LQFKHV��$QQXDO�VQRZIDOO�UDQJHV�IURP�RQO\�
WUDFH�DPRXQWV�LQ�WKH�6RXWKHUQ�8QLWHG�6WDWHV�WR�����LQFKHV�

�



RU�PRUH�LQ�WKH�1RUWKHUQ�8QLWHG�6WDWHV�DQG�LQ�&DQDGD��0HDQ�
DQQXDO�WHPSHUDWXUH�LV�DERXW�����)�LQ�WKH�QRUWKHUQ�SDUW�RI�WKH�
UDQJH�DQG�����)�LQ�WKH�H[WUHPH�VRXWKHUQ�SDUW��7KH�IURVW�IUHH�
SHULRG�DYHUDJHV�����GD\V�LQ�WKH�1RUWKHUQ�8QLWHG�6WDWHV�DQG�
����GD\V�LQ�WKH�6RXWKHUQ�8QLWHG�6WDWHV�

$OWKRXJK�$PHULFDQ�FKHVWQXW�LV�EHOLHYHG�WR�EH�WKH�PRVW�
FROG�KDUG\�VSHFLHV�RI�WKH�&DVWDQHD�JHQXV��+XDQJ��������
LW�LV�SURQH�WR�IURVW�GDPDJH��*XUQH\�DQG�RWKHUV�������
3DLOOHW�������3DUNHU�DQG�RWKHUV�������=RQ��������ZKLFK�
PD\�KDYH�DIIHFWHG�LWV�QRUWKHUQ�UDQJH�DQG�XSSHU�DOWLWXGLQDO�
OLPLWV��5XVVHOO��������=RQ��������QRWHG�D�ODFN�RI�$PHULFDQ�
FKHVWQXW�LQ�WKH�ERWWRPV�RI�UDYLQHV�DQG�YDOOH\V�EHFDXVH�
IURVWV�FRPPRQO\�RFFXU�RQ�ZHW��SURWHFWHG�VRLOV��%UDXQ�
�������UHSRUWHG�$PHULFDQ�FKHVWQXW�RFFXUULQJ�DW�HOHYDWLRQV�
RI�������WR�������IHHW�LQ�WKH�6RXWKHUQ�$SSDODFKLDQ�
0RXQWDLQV��ZLWK�WKH�SRVVLELOLW\�RI�RFFXUUHQFH�DW�KLJKHU�
HOHYDWLRQV�RI�������WR�������IHHW�RQ�VRXWKHUQ�H[SRVXUHV��,Q�
1RUWK�&DUROLQD��%XWWULFN��������IRXQG�$PHULFDQ�FKHVWQXW�
JURZLQJ�EHWZHHQ�HOHYDWLRQV�RI�����IHHW�DQG�������IHHW��
$PHULFDQ�FKHVWQXW�JUHZ�DW�ORZHU�HOHYDWLRQV�LQ�QRUWKHUQ�
ODWLWXGHV��RFFXUULQJ�DW�HOHYDWLRQV���������IHHW�LQ�WKH�&DWVNLOO�
0RXQWDLQV��5XVVHOO�������DQG�DW�HOHYDWLRQV�������IHHW�LQ�
1HZ�+DPSVKLUH��+RXJK��������

2QO\�RQH�VWXG\�KDV�H[DPLQHG�FOLPDWH�WUHH�JURZWK�
UHODWLRQVKLSV�RI�$PHULFDQ�FKHVWQXW��0F(ZDQ�DQG�RWKHUV�
�������7KH�UHODWLRQVKLSV�EHWZHHQ�$PHULFDQ�FKHVWQXW�JURZWK�
DQG�FOLPDWH�ZHUH�VLPLODU�WR�WKRVH�RI�RWKHU�KDUGZRRGV��ZLWK�
LQFUHDVLQJ�JURZWK�DVVRFLDWHG�ZLWK�LQFUHDVLQJ�SUHFLSLWDWLRQ�
DQG�GHFUHDVLQJ�3DOPHU�'URXJKW�6HYHULW\�,QGH[�YDOXHV�
GXULQJ�WKH�JURZLQJ�VHDVRQ��+RZHYHU��$PHULFDQ�FKHVWQXW�
JURZWK�KDG�VWURQJ�SRVLWLYH�UHODWLRQVKLSV�ZLWK�$XJXVW�
SUHFLSLWDWLRQ�RI�WKH�FXUUHQW�\HDU�DQG�VWURQJ�QHJDWLYH�
UHODWLRQVKLSV�ZLWK�$XJXVW�WHPSHUDWXUH�RI�WKH�SUHYLRXV�\HDU��
VXJJHVWLQJ�LW�PD\�EH�VOLJKWO\�PRUH�VHQVLWLYH�WR�ODWH�JURZLQJ�
VHDVRQ�FOLPDWH�WKDQ�RWKHU�KDUGZRRGV�

6RLOV�DQG�7RSRJUDSK\

$PHULFDQ�FKHVWQXW�QDWXUDOO\�RFFXUV�RQ�D�ZLGH�UDQJH�RI�
VRLO�DQG�WRSRJUDSKLF�FRQGLWLRQV�EXW�LV�PRVW�FRPPRQO\�
DVVRFLDWHG�ZLWK�ZHOO�GUDLQHG��VXE[HULF�WR�PHVLF�VRLOV�WKDW�
RIWHQ�RFFXU�RQ�VDQG�SODLQV�DQG�GU\�ULGJHV��$EUDPV�DQG�
5XIIQHU�������0F(ZDQ�DQG�RWKHUV�������3DLOOHW�������
5XVVHOO�������6WHSKHQVRQ�DQG�RWKHUV��������$PHULFDQ�
FKHVWQXW�LV�EHOLHYHG�WR�JURZ�SRRUO\�LQ�YHU\�ZHW�RU�YHU\�
GU\�VRLOV��DQG�UDUHO\�JURZV�LQ�DUHDV�ZLWK�KLJK�S+�RU�RQ�
OLPHVWRQH�GHULYHG�VRLOV��%UDXQ�������)URWKLQJKDP�������

�

)LJXUH���³2ULJLQDO�QDWLYH�UDQJH�RI�$PHULFDQ�FKHVWQXW�LQ�HDVWHUQ�1RUWK�$PHULFD��DV�DGDSWHG�IURP�/LWWOH��������E\�-DFREV��������



3DLOOHW�������������5XVVHOO��������:LWKLQ�D�VRLO�S+�UDQJH�
RI�����WR������FKHVWQXWV�ZHUH�PRUH�DEXQGDQW�DW�WKH�KLJKHU�
HQG�RI�WKH�UDQJH��S+�RI������LQ�D�VWXG\�FRQGXFWHG�LQ�
VRXWKZHVWHUQ�9LUJLQLD��%XUNH��������$�UHFHQW�VXUYH\�RI�
VXUYLYLQJ�WUHHV�LQ�&DQDGD�IRXQG�WKDW�$PHULFDQ�FKHVWQXW�
ZDV�PRVW�OLNHO\�WR�RFFXU�LQ�GHFLGXRXV�IRUHVW�KDELWDWV�ZLWK�
KLJK�FDQRS\�FRYHU��!����SHUFHQW����JHQWOH�VORSHV����WR����
SHUFHQW��DQG�DFLGLF��S+��²����VDQG\���!����SHUFHQW��VRLOV�
�7LQGDOO�DQG�RWKHUV��������,Q�WKH�VRXWKHUQ�SRUWLRQ�RI�WKH�
UDQJH��WKH�RFFXUUHQFH�RI�$PHULFDQ�FKHVWQXW�RQ�QRUWKHUQ��
VLGH�VORSHV�LQFUHDVHG�ZLWK�WRSRJUDSKLF�UHOLHI��DQG�WKH�
VSHFLHV�ZDV�QHJDWLYHO\�DVVRFLDWHG�ZLWK�WKH�PRUH�FDOFLXP�
ULFK�VRLOV�DQG�ORZHU�UHOLHI�RI�WKH�&RDVWDO�3ODLQ�UHJLRQ��%ODFN�
DQG�RWKHUV��������7KH�SUHVHQFH�RI�$PHULFDQ�FKHVWQXW�RIWHQ�
LQGLFDWHV�DFLGLF�VRLOV�GHULYHG�IURP�JQHLVV��PHWDPRUSKRVHG�
VDQGVWRQH��DQG�VDQGVWRQH�WKDW�LV�GHÀFLHQW�LQ�OLPH�DQG�SRWDVK�
�)URWKLQJKDP�DQG�RWKHUV��������$�UHFHQW�VWXG\�DOVR�UHSRUWHG�
WKDW�$PHULFDQ�FKHVWQXW�KHLJKW�JURZWK�ZDV�QHJDWLYHO\�
FRUUHODWHG�ZLWK�S+��7LQGDOO�DQG�RWKHUV��������

$OWKRXJK�WKH�6RFLHW\�RI�$PHULFDQ�)RUHVWHUV�LQFOXGHG�
$PHULFDQ�FKHVWQXW�DV�D�FKDUDFWHULVWLF�WUHH�LQ�WKH�FRYH�
KDUGZRRG�IRUHVW�W\SH��)URWKLQJKDP�DQG�RWKHUV��������LW�
LV�QRW�FOHDU�WR�ZKDW�H[WHQW�$PHULFDQ�FKHVWQXW�RFFXUUHG�LQ�
FRYH�RU�UDYLQH�VLWHV��)URWKLQJKDP��������DQG�%UDXQ��������
LQGLFDWH�WKDW�FKHVWQXW�ZDV�QRW�FRPPRQO\�IRXQG�RQ�PRLVW�
FRYH�VLWHV��EXW�$VKH��������DQG�%XWWULFN��������VXJJHVW�WKH�
RSSRVLWH��$VKH��������UHSRUWV�WKDW�$PHULFDQ�FKHVWQXW�JUHZ�
EHVW�LQ�ULFK��GHHS�FRYHV�LQ�7HQQHVVHH��DQG�%XWWULFN��������
REVHUYHG�WKDW�$PHULFDQ�FKHVWQXW�LQ�FRYH�IRUHVWV�SURGXFHG�
WKH�EHVW�WLPEHU��0RUH�UHFHQW�HYLGHQFH�VXSSRUWV�WKDW�
$PHULFDQ�FKHVWQXW�FRQWULEXWHG�VXEVWDQWLDOO\�WR�WKH�FDQRS\�
RI�UDYLQH�DQG�FRYH�VLWHV�LQ�WKH�&XPEHUODQG�3ODWHDX�DQG�
6RXWKHUQ�$SSDODFKLDQ�0RXQWDLQV��H�J���PRUH�VXUYLYRUV�ZHUH�
IRXQG�LQ�UDYLQH�VLWHV�WKDQ�RQ�ULGJH�WRS�VLWHV��+LQNOH��������
DQG�FKHVWQXW�SRWHQWLDOO\�UHSUHVHQWHG����WR����SHUFHQW�RI�WKH�
EDVDO�DUHD�LQ�SUH�EOLJKW�ULSDULDQ�VWDQGV��9DQGHUPDVW�DQG�9DQ�
/HDU��������$GGLWLRQDOO\��0F&DPHQW�DQG�0F&DUWK\��������
REVHUYHG�WKDW�ÀUVW�\HDU�VHHGOLQJ�JURZWK�ZDV�QHJDWLYHO\�
FRUUHODWHG�ZLWK�WKH�SURSRUWLRQ�RI�VDQG�LQ�WKH�VRLO��VXJJHVWLQJ�
WKH�VXSHULRU�VXLWDELOLW\�RI�ÀQHU�WH[WXUHG�VRLOV�LQ�FRYH�VLWHV�
IRU�FKHVWQXW�JURZWK��

7KH�GRPLQDQFH�RI�$PHULFDQ�FKHVWQXW�PD\�KDYH�DIIHFWHG�
QXWULHQW�F\FOLQJ�DQG�VRLO�FKHPLVWU\��(OOLVRQ�DQG�RWKHUV�
�������DOWKRXJK�D�UHSOLFDWHG�VWXG\�H[DPLQLQJ�FKHVWQXW�
OHDI�OLWWHU�HIIHFWV�RQ�VRLO�ELRJHRFKHPLFDO�SURSHUWLHV�KDV�QRW�
EHHQ�FRQGXFWHG��2QH�GHVFULSWLYH�VWXG\�IRXQG�WKDW�PRVW�VRLO�
QXWULHQWV�RQ�VDQG\�ORDP�VRLOV�ZHUH�KLJKHU�XQGHU�FKHVWQXW�
FDQRSLHV�FRPSDUHG�WR�DUHDV�ZLWKRXW�FKHVWQXW��5KRDGHV�
�������$V�VRLO�WH[WXUH�EHFDPH�ÀQHU��WKLV�HIIHFW�GLVDSSHDUHG��
VXJJHVWLQJ�WKDW�HIIHFWV�RI�$PHULFDQ�FKHVWQXW�OHDI�OLWWHU�RQ�
VRLO�FKHPLVWU\�DUH�GHSHQGHQW�RQ�VRLO�WH[WXUH��

6RLO�QXWULHQW�UHTXLUHPHQWV³$PHULFDQ�FKHVWQXW�JURZV�
DQG�UHPDLQV�FRPSHWLWLYH�RYHU�D�ZLGH�UDQJH�RI�VRLO�
QXWULHQW�UHJLPHV��,W�ZDV�IUHTXHQWO\�IRXQG�RQ�UHODWLYHO\�
QXWULHQW�GHÀFLHQW�WR�PRGHUDWHO\�IHUWLOH�VRLOV��5XVVHOO�
������=RQ��������$OWKRXJK�$PHULFDQ�FKHVWQXW�WROHUDWHV�
UHODWLYHO\�ORZ�VRLO�QXWULHQW�OHYHOV��LW�UHVSRQGV�ZHOO�WR�
LQFUHDVLQJ�VRLO�QXWULHQWV��/DWKDP��������GHPRQVWUDWHG�
LPSURYHG�VHHGOLQJ�JURZWK�ZLWK�LQFUHDVLQJ�VRLO�QXWULHQW�
DYDLODELOLW\�LQ�D�JUHHQKRXVH�VWXG\��)XUWKHUPRUH��SRVLWLYH�
JURZWK�DQG�RU�ELRPDVV�UHVSRQVH�UHSRUWHG�IRU�$PHULFDQ�
FKHVWQXW�VHHGOLQJV�KDV�EHHQ�DVVRFLDWHG�ZLWK�LQFUHDVLQJ�
DYDLODELOLW\�RI�PDJQHVLXP��OHDI�PDVV�DQG�DUHD��URRW�PDVV���
SRWDVVLXP��GLDPHWHU��VSHFLÀF�OHDI�DUHD���0F&DPHQW�DQG�
0F&DUWK\��������DQG�QLWURJHQ��VWHP��URRW��OHDI�SDUDPHWHUV��
�0F&DPHQW�DQG�0F&DUWK\�������5LHVNH�DQG�RWKHUV��������

6RLO�PRLVWXUH�UHJLPH³$PHULFDQ�FKHVWQXW�LV�D�UHODWLYHO\�
GURXJKW�WROHUDQW�VSHFLHV��DV�VXJJHVWHG�E\�LWV�KLVWRULFDO�
GRPLQDQFH�RQ�XSODQG�VLWHV�ZLWK�ZHOO�GUDLQHG��VDQG\�VRLOV��
'XULQJ�DQ�HDUO\�VHDVRQ�GURXJKW�LQ�D�KDUGZRRG�IRUHVW�LQ�
3HQQV\OYDQLD��$PHULFDQ�FKHVWQXW�VDSOLQJV�PDLQWDLQHG�KLJKHU�
OHDI�ZDWHU�SRWHQWLDO�WKDQ�VHYHUDO�DVVRFLDWHG�RDN��4XHUFXV��
VSHFLHV�WKDW�DUH�NQRZQ�IRU�WKHLU�GURXJKW�WROHUDQFH��$EUDPV�
DQG�RWKHUV��������5HFHQWO\��%DXHUOH�DQG�RWKHUV��������
UHSRUWHG�KLJK�ZDWHU�XVH�HIÀFLHQF\�RI�$PHULFDQ�FKHVWQXW�
VHHGOLQJV�H[SRVHG�WR�GURXJKW�FRPSDUHG�WR�SXEOLVKHG�UHSRUWV�
RI�FR�RFFXUULQJ�KDUGZRRG�VSHFLHV��+RZHYHU��$PHULFDQ�
FKHVWQXW�LV�UHSRUWHG�WR�UHTXLUH�PRUH�PRLVWXUH�WKDQ�DVVRFLDWHG�
RDNV��LQFOXGLQJ�EODFN�RDN��4XHUFXV�YHOXWLQD�/DP����VFDUOHW�
RDN��4XHUFXV�FRFFLQHD�0�QFKK����DQG�FKHVWQXW�RDN�
�4XHUFXV�SULQXV�/����)URWKLQJKDP��������$OWHUQDWLYHO\��
$PHULFDQ�FKHVWQXW�JURZWK�ZDV�OHVV�UHODWHG�WR�GURXJKW�
GXULQJ�WKH�JURZLQJ�VHDVRQ�RI�WKH�SUHYLRXV�\HDU�FRPSDUHG�
WR�RWKHU�KDUGZRRGV�LQ�WKH�VDPH�VWDQG��0F(ZDQ�DQG�RWKHUV�
�������7KH�UHSRUWHG�GRPLQDQFH�RI�$PHULFDQ�FKHVWQXW�
LQ�FRYH��IRUHVW�VLWHV��DV�ZHOO�DV�RQ�ZHOO�GUDLQHG�XSODQG�
VLWHV��VXJJHVWV�WKDW�WKH�VSHFLHV�FDQ�FRPSHWH�DFURVV�D�ZLGH�
UDQJH�RI�VRLO�PRLVWXUH�UHJLPHV��$VKH�������%XWWULFN�������
9DQGHUPDVW�DQG�9DQ�/HDU���������

$VVRFLDWHG�)RUHVW�&RYHU

$PHULFDQ�FKHVWQXW�LV�FDSDEOH�RI�IRUPLQJ�SXUH�VWDQGV��EXW�
KLVWRULFDO�UHSRUWV�VXJJHVW�WKDW�SXUH�VWDQGV�ZHUH�UDUH��%XWWULFN�
������)URWKLQJKDP�������=RQ��������,Q�%UDXQ·V��������
FODVVLÀFDWLRQ�RI�IRUHVW�FRPPXQLWLHV��$PHULFDQ�FKHVWQXW�ZDV�
WKH�GRPLQDQW�WUHH�VSHFLHV�LQ�WKH�2DN�&KHVWQXW�)RUHVW�UHJLRQ�
�)URWKLQJKDP�DQG�RWKHUV�������3DLOOHW�������5XVVHOO��������
7KH�2DN�&KHVWQXW�)RUHVW�UHJLRQ�LQFOXGHG�ÀYH�VHFWLRQV��
����WKH�6RXWKHUQ�$SSDODFKLDQ�VHFWLRQ������WKH�1RUWKHUQ�%OXH�
5LGJH�VHFWLRQ������WKH�5LGJH�DQG�9DOOH\�VHFWLRQ������WKH�
3LHGPRQW�VHFWLRQ��DQG�����WKH�*ODFLDWHG�VHFWLRQ�

�



&RPPRQ�DVVRFLDWHV�RI�$PHULFDQ�FKHVWQXW�LQ�WKH�6RXWKHUQ�
$SSDODFKLDQ�0RXQWDLQV�LQFOXGHG�EXFNH\HV��$HVFXOXV�VSS����
EDVVZRRG��7LOLD�DPHULFDQD�/����\HOORZ�SRSODU��/LULRGHQGURQ�
WXOLSLIHUD�/����HDVWHUQ�KHPORFN�>7VXJD�FDQDGHQVLV��/���
&DUULqUH@��ZKLWH�SLQH��3LQXV�VWUREXV�/����SLWFK�SLQH��3LQXV�
ULJLGD�0LOO����WDEOH�PRXQWDLQ�SLQH��3LQXV�SXQJHQV�/DPE����
QRUWKHUQ�UHG�RDN��4XHUFXV�UXEUD�/����ZKLWH�RDN��4��DOED�
/����EODFN�RDN��VFDUOHW�RDN��DQG�FKHVWQXW�RDN��7KH�FDQRS\�
WUHHV�ZHUH�RIWHQ�DVVRFLDWHG�ZLWK�DQ�HULFDFHRXV�VKUXE�OD\HU�
FRQVLVWLQJ�RI�5KRGRGHQGURQ�VSS���$]DOHD�VSS���.DOPLD�VSS���
9DFFLQLXP�VSS���/HXFRWKRH�VSS���0HQ]LHVLD�VSS���DQG�RWKHUV�
GHSHQGLQJ�RQ�JHRJUDSKLF�UHJLRQ�DQG�HOHYDWLRQ��%UDXQ�������
5XVVHOO�������9DQGHUPDVW�DQG�9DQ�/HDU��������

,Q�WKH�*ODFLDWHG�VHFWLRQ��$PHULFDQ�FKHVWQXW�ZDV�FRPPRQO\�
DVVRFLDWHG�ZLWK�UHG�RDN��VFDUOHW�RDN��ZKLWH�RDN��FKHVWQXW�
RDN��SLJQXW�KLFNRU\��&DU\D�JODEUD�0LOO��6ZHHW���$PHULFDQ�
EHHFK��)DJXV�JUDQGLIROLD�(KUK����DQG�\HOORZ�SRSODU�ZLWK�
DQ�HULFDFHRXV�XQGHUVWRU\��%UDXQ��������,Q�WKH�&DWVNLOO�
0RXQWDLQV�RI�1HZ�<RUN��$PHULFDQ�FKHVWQXW�ZDV�REVHUYHG�
LQ�PL[HG�GHFLGXRXV�IRUHVWV�DORQJ�ZLWK�$PHULFDQ�EHHFK��
QRUWKHUQ�UHG�RDN��EXWWHUQXW��-XJODQV�FLQHUHD�/����VXJDU�
PDSOH��$FHU�VDFFKDUXP�0DUVK����DQG�DQ�XQGHUVWRU\�RI�
5KRGRGHQGURQ�VSS���.DOPLD�VSS���DQG�RWKHU�HULFDFHRXV�
VKUXEV��5XVVHOO��������

,Q�WKH�1RUWKHUQ�%OXH�5LGJH�VHFWLRQ��$PHULFDQ�FKHVWQXW�ZDV�
FRPPRQO\�DVVRFLDWHG�ZLWK�\HOORZ�SRSODU��QRUWKHUQ�UHG�RDN��
ZKLWH�RDN��FKHVWQXW�RDN��VXJDU�PDSOH��HDVWHUQ�KHPORFN��DQG�
EDVVZRRG��ZLWK�5KRGRGHQGURQ�VSHFLHV��PRXQWDLQ�ODXUHO�
�.DOPLD�ODWLIROLD�/����DQG�EOXHEHUU\��9DFFLQLXP�VSS���DV�
FRPPRQ�XQGHUVWRU\�VSHFLHV��%UDXQ��������

$PHULFDQ�FKHVWQXW�DVVRFLDWHV�LQ�WKH�5LGJH�DQG�9DOOH\�
VHFWLRQ�LQFOXGHG�QRUWKHUQ�UHG�RDN��VFDUOHW�RDN��ZKLWH�RDN��
FKHVWQXW�RDN��ZKLWH�SLQH��HDVWHUQ�KHPORFN��DQG�\HOORZ�
SRSODU��ZLWK�DQ�HULFDFHRXV�XQGHUVWRU\�VLPLODU�WR�WKDW�DOUHDG\�
PHQWLRQHG��%UDXQ��������

,Q�WKH�3LHGPRQW�VHFWLRQ��FKHVWQXW�LV�EHLQJ�UHSODFHG�E\�ZKLWH�
RDN��EODFN�RDN��QRUWKHUQ�UHG�RDN��SRVW�RDN��4XHUFXV�VWHOODWD�
:DQJHQK����EODFNMDFN�RDN��4XHUFXV�PDULODQGLFD�0�QFKK����
FKHVWQXW�RDN��\HOORZ�SRSODU��DQG�$PHULFDQ�EHHFK��ZLWK�DQ�
XQGHUVWRU\�RI�GRJZRRGV��&RUQXV�VSS���DQG�KLFNRULHV��&DU\D�
VSS���PL[HG�ZLWK�WKH�KHDWK�OD\HU��%UDXQ��������

$PHULFDQ�FKHVWQXW�ZDV�DOVR�RQH�RI�WKH�GRPLQDQW�WUHHV�LQ�
WKH�0L[HG�0HVRSK\WLF�)RUHVW�UHJLRQ�WKDW�HQFRPSDVVHV�
WKH�&XPEHUODQG�0RXQWDLQV��&XPEHUODQG�DQG�$OOHJKHQ\�
3ODWHDX��DQG�$OOHJKHQ\�0RXQWDLQ�VHFWLRQV��,W�ZDV�FRPPRQO\�
DVVRFLDWHG�ZLWK�$PHULFDQ�EHHFK��\HOORZ�SRSODU��EDVVZRRG��
VXJDU�PDSOH��\HOORZ�EXFNH\H��$HVFXOXV�ÁDYD�$LWRQ���
QRUWKHUQ�UHG�RDN��ZKLWH�RDN��DQG�HDVWHUQ�KHPORFN��%UDXQ�

�������$PHULFDQ�FKHVWQXW�ZDV�WKH�PRVW�GRPLQDQW�VSHFLHV�
LQ�WKH�$OOHJKHQ\�0RXQWDLQ�VHFWLRQ��ZKHUH�LW�ZDV�FRPPRQO\�
DVVRFLDWHG�ZLWK�QRUWKHUQ�UHG�RDN��ZKLWH�RDN��EODFN�RDN��
VFDUOHW�RDN��\HOORZ�SRSODU��KLFNRULHV��EODFN�JXP��1\VVD�
V\OYDWLFD�0DUVK����EODFN�ELUFK��%HWXOD�OHQWD�/����EDVVZRRG��
VXJDU�PDSOH��DQG�EHHFK�

$VVRFLDWHG�IRUHVW�FRYHU�RI�$PHULFDQ�FKHVWQXW�LV�KLJKO\�
GHSHQGHQW�RQ�GLVWXUEDQFH�KLVWRU\��7KH�FRPSRVLWLRQ�RI�PDQ\�
IRUHVWV�RQFH�FRQWDLQLQJ�D�PDMRU�FRPSRQHQW�RI�FKHVWQXW�DUH�
VXFFHHGLQJ�IURP�DQ�RDN�KLFNRU\�GRPLQDWHG�DVVRFLDWLRQ�
�.HHYHU�������0F&RUPLFN�DQG�3ODWW�������WR�RQH�GRPLQDWHG�
E\�PDSOH�RU�VKDGH�LQWROHUDQW�VSHFLHV��$EUDPV�������/RULPHU�
�������,Q�D�UHFHQW�VXUYH\�RI�VXUYLYLQJ�$PHULFDQ�FKHVWQXW�
VSURXWV�DQG�WUHHV�LQ�WKH�&RDVWDO�3ODLQ��+LJKODQG�5LP��DQG�
&XPEHUODQG�3ODWHDX�UHJLRQV�RI�.HQWXFN\�DQG�7HQQHVVHH�����
SHUFHQW�RI�WKH�VDPSOHG�$PHULFDQ�FKHVWQXW�WUHHV�
�Q�!��������RFFXUUHG�ZLWKLQ����IHHW�RI�UHG�PDSOH�WUHHV�
�6FKLELJ�DQG�RWKHUV��������2DN�VSHFLHV�ZHUH�UHFRUGHG�LQ�
�����SHUFHQW�RI�SORWV�WKDW�VXUURXQGHG�$PHULFDQ�FKHVWQXW��
5HG�PDSOH��$FHU�UXEUXP��/���ZDV�KLVWRULFDOO\�QRW�D�PDMRU�
FRPSRQHQW�RI�WKHVH�IRUHVW�HFRV\VWHPV��%UDXQ��������EXW�
LW�KDV�EHFRPH�PRUH�FRPPRQ�ZLWK�FKDQJHV�LQ�GLVWXUEDQFH�
G\QDPLFV��$EUDPV�������1RZDFNL�DQG�$EUDPV��������

/,)(�+,6725<

5HSURGXFWLRQ�DQG�(DUO\�*URZWK

)ORZHULQJ�DQG�IUXLWLQJ³$PHULFDQ�FKHVWQXWV�DUH�
PRQRHFLRXV��ZLWK�PDOH�DQG�IHPDOH�UHSURGXFWLYH�SDUWV�
RQ�WKH�VDPH�WUHH��%URZQ�DQG�.LUNPDQ�������=RQ��������
)ORZHUV�DUH�VWDPLQDWH�FDWNLQV�WKDW�DUH�ERUQH�RQ�D�FHQWUDO�
D[LV���WR����LQFKHV�ORQJ�DQG�DUH�SURGXFHG�LQ�FOXVWHUV�
IURP�WKH�D[LOV�RI�OHDYHV��)ORZHUV�DSSHDU�IURP�ODWH�0D\�WR�
-XQH��DIWHU�IURVWV�KDYH�SDVVHG��%URZQ�DQG�.LUNPDQ�������
=RQ��������:HDN�ORZHU�ODWHUDO�VKRRWV�FRQVLVW�RI�DOO�PDOH�
ÁRZHUV��ZKLOH�VWURQJHU�XSSHU�YHUWLFDO�VKRRWV�KDYH�PDOH�
ÁRZHUV�RQ�XSSHU�VKRRWV�DQG�IHPDOH�ÁRZHUV�RQ�ORZHU�VKRRWV��
$PHULFDQ�FKHVWQXW�SROOHQ�LV�QRW�DV�DEXQGDQWO\�GLVSHUVHG�DV�
WKDW�RI�PDQ\�RWKHU�ZLQG�SROOLQDWHG�WUHH�VSHFLHV�DQG�RIWHQ�
UHTXLUHV�DQRWKHU�WUHH�ZLWKLQ�����IHHW�WR�UHSURGXFH��3DLOOHW�
������5XVVHOO��������3ROOHQ�LV�QRW�GLVSHUVHG�XQWLO�DIWHU�IXOO�
OHDI�GHYHORSPHQW�KDV�RFFXUUHG��DQG�RQO\�SROOHQ�HVFDSLQJ�
DERYH�WKH�IRUHVW�FDQRS\�FDQ�EH�GLVSHUVHG�IRU�ORQJ�GLVWDQFHV�
�5XVVHOO��������7KH�IUXLW�RI�$PHULFDQ�FKHVWQXW��PDWXULQJ�
EHWZHHQ�6HSWHPEHU�DQG�2FWREHU��LV�D�EURZQ�HGLEOH�QXW�ZLWK�
D�VZHHW�WDVWH��%URZQ�DQG�.LUNPDQ��������DQG�WKH�VSHFLHV�
ZDV�VRPHWLPHV�UHIHUUHG�WR�DV�VZHHW�FKHVWQXW�GXH�WR�LWV�
ÁDYRUIXO�QXW��9DQ�)OHHW��������7KH�QXW�GHYHORSV�ZLWKLQ�D�
URXQG�SULFNO\�JUHHQ�EXU�WKDW�SURGXFHV�WZR�WR�WKUHH�QXWV�LQ�
HDFK�EXU��6DXFLHU�������=RQ��������

�



6HHG�SURGXFWLRQ�DQG�GLVVHPLQDWLRQ³$PHULFDQ�FKHVWQXW�
LV�D�SUROLÀF�VHHG�SURGXFHU�DQG�RQH�RI�WKH�PRVW�IUXLWIXO�
DPRQJ�DOO�$PHULFDQ�QXW�SURGXFLQJ�VSHFLHV��,W�LV�DEOH�WR�
SURGXFH�IUXLW�DV�HDUO\�DV�DJH���ZKHQ�RSHQ�JURZQ��RU�DW�DERXW�
��WR����\HDUV�ROG�ZKHQ�FRPSHWLQJ�ZLWK�RWKHU�WUHHV�LQ�WKH�
IRUHVW��3DLOOHW�DQG�5XWWHU��������5HSURGXFWLRQ�VWDUWV�HDUOLHU�
DQG�\LHOGV�PRUH�QXWV�LQ�WUHHV�UHSURGXFHG�E\�FRSSLFH�WKDQ�LQ�
WUHHV�UHJHQHUDWHG�IURP�VHHG��$�PDWXUH�WUHH�FDQ�SURGXFH�
����WR���EXVKHOV�RU�XS�WR�������QXWV�SHU�\HDU��3DLOOHW�DQG�
5XWWHU��������DQG�XQOLNH�RWKHU�QXW�SURGXFHUV�WKDW�GLVSOD\�
YDULDEOH�PDVWLQJ�EHKDYLRU��VXFK�DV�ZKLWH�RDN��$PHULFDQ�
FKHVWQXW�LV�D�GHSHQGDEOH�VHHG�SURGXFHU�HYHU\�\HDU��7KH�
GHSHQGDEOH�VHHG�SURGXFWLRQ�LV�SUREDEO\�GXH�WR�LWV�ODWH�
ÁRZHULQJ�WKDW�DYRLGV�IURVW�GDPDJH��7KH�IUXLW�W\SLFDOO\�GURSV�
ZLWK�WKH�ÀUVW�IURVWV�RI�DXWXPQ��ZKLFK�RSHQV�WKH�EXU��DQG�WKH�
VHHGV�JHUPLQDWH�WKH�IROORZLQJ�VSULQJ��=RQ��������

&KHVWQXWV�ZHUH�KLVWRULFDOO\�DQ�LPSRUWDQW�IRRG�IRU�ZLOGOLIH��WR�
WKH�SRLQW�WKDW�VHHG�SUHGDWLRQ�FRPELQHG�ZLWK�LQVHFW�GDPDJH�
OLPLWHG�WKH�VXFFHVV�RI�UHSURGXFWLRQ�IURP�VHHG��'HWZLOOHU�
������+DZOH\�DQG�+DZHV��������&KHVWQXW�SURYLGHG�D�PRUH�
VWDEOH�DQG�PRUH�DEXQGDQW�VRXUFH�RI�PDVW�IRU�ZLOGOLIH�WKDQ�
RDNV��KLFNRU\��DQG�EHHFK�VSHFLHV��'LDPRQG�DQG�RWKHUV�
�������$GGLWLRQDOO\��WKH�QXWV�ZHUH�H[WHQVLYHO\�KDUYHVWHG�E\�
KXPDQV�DV�D�VRXUFH�RI�IRRG�DQG�LQFRPH��+DZOH\�DQG�+DZHV�
������+HSWLQJ�������6DXFLHU��������$V�D�UHVXOW�RI�WKH�KLJK�
GHPDQG�IRU�FKHVWQXWV�E\�ZLOGOLIH�DQG�KXPDQV��3DLOOHW�DQG�
5XWWHU��������UHSRUW�WKDW�RQO\���WR���YLDEOH�VHHGV�JHUPLQDWHG�
LQWR�VHHGOLQJV�WKDW�VXUYLYHG�IRU�PRUH�WKDQ���\HDU��:KHQ�
VHHGV�ZHUH�QRW�FRQVXPHG�E\�DQLPDOV�RU�GDPDJHG�E\�LQVHFWV��
FKHVWQXWV�JHQHUDOO\�KDG�KLJK�JHUPLQDWH�VXFFHVV��ZLWK����WR�
���SHUFHQW�JHUPLQDWLRQ�REVHUYHG�LQ�WKH�ÀHOG��0F&DPHQW�
DQG�0F&DUWK\�������DQG�!����SHUFHQW�JHUPLQDWLRQ�LQ�WKH�
JUHHQKRXVH��:DQJ�DQG�RWKHUV�������DQG�LQ�FRPPHUFLDO�WUHH�
QXUVHULHV��&ODUN�DQG�RWKHUV�����E���

/LNH�PDQ\�RWKHU�ODUJH�VHHGHG�WUHHV��$PHULFDQ�FKHVWQXW�
VHHGV�ZHUH�GLVSHUVHG�E\�ZLOGOLIH�VSHFLHV�WKDW�LQFOXGHG�ELUGV�
DQG�VTXLUUHOV��6FLXUXV�VSS����7KH�$PHULFDQ�FURZ��&RUYXV�
EUDFK\UK\QFKRV���EOXH�MD\��&\DQRFLWWD�FULVWDWD���ZLOG�WXUNH\�
�0HOHDJXV�JDOODSDUR�VLOYHVWULV���UXIIHG�JURXVH��%RQDVD�
XPEHOOXV��DQG�SDVVHQJHU�SLJHRQ��(FWRSLVWHV�PLJUDWRULXV��
ZHUH�PDMRU�GLVSHUVHUV�RI�ODUJH�IUXLW�DQG�SUREDEO\�LPSRUWDQW�
IRU�FKHVWQXW�GLVSHUVDO��5XVVHOO�������:HEE��������/DUJH�
PDPPDOV�VXFK�DV�ZKLWH�WDLOHG�GHHU��2GRFRLOHXV�YLUJLQLDQXV��
RU�EODFN�EHDU��8UVXV�DPHULFDQXV��PD\�KDYH�DOVR�SOD\HG�
DQ�LPSRUWDQW�UROH�LQ�WKH�GLVSHUVDO�RI�$PHULFDQ�FKHVWQXW��
DV�WKH�EXU�LV�WKRXJKW�WR�EH�DQ�HYROXWLRQDU\�DGDSWDWLRQ�IRU�
KLWFKKLNLQJ�RQ�PDPPDOLDQ�IXU�

6HHGOLQJ�GHYHORSPHQW³1DWXUDO�UHJHQHUDWLRQ�IURP�VHHGV�
ZDV�SUREDEO\�UDUH�LQ�SUH�EOLJKW�\HDUV��7KH�QXWV�ZHUH�
GDPDJHG�E\�LQVHFWV��'HWOHIVRQ�DQG�5XWK�������5XVVHOO�
������DQG�KLJKO\�XWLOL]HG�DV�D�ZLOGOLIH�IRRG�VRXUFH��'HWZLOHU�

�������6PDOO�VHHGOLQJV�ZHUH�HDVLO\�NLOOHG�E\�ÀUH�RU�IURVWV�
�$VKH��������

$UWLÀFLDO�UHJHQHUDWLRQ�RI�QXUVHU\�JURZQ�VHHGOLQJV�ZLOO�EH�
D�FUXFLDO�FRPSRQHQW�RI�UHVWRUDWLRQ��2QFH�VXIÀFLHQW�OLQHV�
RI�EOLJKW�UHVLVWDQW�VHHGOLQJV�DUH�GHYHORSHG�DQG�WHVWHG��
WKH\�FDQ�EH�SODQWHG��FURVV�SROOLQDWH�ZLWK�RQH�DQRWKHU��DQG�
VH[XDOO\�UHSURGXFH��+RZHYHU��UHVWRUDWLRQ�RI�WKLV�VSHFLHV�
ZLOO�SUREDEO\�DOZD\V�LQYROYH�SODQWLQJ��GXH�WR�WKH�ORVV�RI�
VHHGOLQJV�IURP�QXW�SUHGDWLRQ�DQG�KLJK�VHHGOLQJ�PRUWDOLW\�

6HHGOLQJV�JURZ�UDSLGO\�LQ�WKH�JUHHQKRXVH�RU�LQ�WKH�ÀHOG�
DV�QXUVHU\�JURZQ�EDUH�URRW�VHHGOLQJV�RU�GLUHFW�VHHGHG�
UHJHQHUDWLRQ��$UWLÀFLDOO\�UHJHQHUDWHG�FKHVWQXWV�JURZ�EHVW�
XQGHU�PRGHUDWH��WR�KLJK�OLJKW�FRQGLWLRQV�EXW�DUH�FDSDEOH�RI�
VXUYLYLQJ�XQGHU�ORZ�OLJKW�FRQGLWLRQV��6HHGOLQJV�DYHUDJHG�
��WR���IHHW�LQ�KHLJKW�DQG�����WR�����LQFKHV�LQ�GLDPHWHU�DW�
WKH�URRW�FROODU�DIWHU���\HDU�LQ�D�FRPPHUFLDO�WUHH�QXUVHU\�
DIWHU�UHFHLYLQJ�VWHDG\�DSSOLFDWLRQV�RI�IHUWLOL]HU�WKURXJKRXW�
WKH�JURZLQJ�VHDVRQ��&ODUN�DQG�RWKHUV�����������������E���
/DUJH��QXUVHU\�JURZQ��VHHGOLQJV�JHQHUDOO\�RXWSHUIRUP�
VPDOOHU�VHHGOLQJV�GXH�WR�WKH�DELOLW\�RI�WKH�ODUJHU�VHHGOLQJV�WR�
UHDFK�KHLJKWV�DERYH�EURZVH�DQG�QDWXUDO�ZRRG\�FRPSHWLWRUV�
�&ODUN�DQG�RWKHUV��������$IWHU���\HDU�LQ�WKH�ÀHOG��QXUVHU\�
JURZQ�VHHGOLQJV�WKDW�ZHUH�QRW�EURZVHG�E\�GHHU�DYHUDJHG���
LQFKHV�LQ�KHLJKW�JURZWK�DQG�KDG�������SHUFHQW�VXUYLYDO�LI�
QRW�DIIHFWHG�E\�URRW�URW�FDXVHG�E\�3K\WRSKWKRUD�FLQQDPRPL�
�&ODUN�DQG�RWKHUV�����D���/DUJHU�QXUVHU\�VHHGOLQJV�DSSHDU�WR�
DOORFDWH�PRUH�JURZWK�WR�WKH�URRW�V\VWHP�DIWHU�EHLQJ�ÀHOG�
SODQWHG�WKDQ�GR�VPDOOHU�QXUVHU\�VHHGOLQJV�DQG��FRQVHTXHQWO\��
DUH�EHWWHU�VXLWHG�WR�UHVLVW�WUDQVSODQW�VKRFN��&ODUN�DQG�RWKHUV�
�������������7KUHH�JURZLQJ�VHDVRQV�DIWHU�SODQWLQJ�QXUVHU\�
JURZQ�VHHGOLQJV�LQ�WKH�ÀHOG��VHHGOLQJV�DYHUDJHG������LQFKHV�
DQG������LQFKHV�LQ�URRW�FROODU�GLDPHWHU�DQG����LQFKHV�
DQG����LQFKHV�LQ�KHLJKW��UHVSHFWLYHO\��ZKHQ�JURZQ�LQ�����
SHUFHQW�DQG����SHUFHQW�IXOO�VXQOLJKW��$QDJQRVWDNLV��������
(DUO\�UHVXOWV�LQGLFDWH�WKDW�WUHHV�EUHG�IRU�EOLJKW�UHVLVWDQFH�
DUH�VLPLODU�WR�$PHULFDQ�FKHVWQXW�EXW�GLIIHU�IURP�&KLQHVH�
FKHVWQXW�ZLWK�UHVSHFW�WR�KHLJKW�JURZWK�UDWHV��&ODUN�DQG�
RWKHUV�����������D��

'LUHFW�VHHGLQJ�$PHULFDQ�FKHVWQXWV�PD\�SURYLGH�DQ�
DOWHUQDWLYH�WR�RXW�SODQWLQJ�QXUVHU\�JURZQ�VHHGOLQJV�RQ�
FHUWDLQ�VLWHV�EXW�ZLOO�UHTXLUH�LQWHQVLYH�PDQDJHPHQW�WR�DYRLG�
SUHGDWLRQ�E\�PDPPDOV�DQG�WR�PDLQWDLQ�WKH�FRPSHWLWLYH�
VWDWXV�RI�WKH�VHHGOLQJV��7ZR�\HDU�VXUYLYDO�IURP�GLUHFW�
VHHGLQJ�UDQJHG�IURP����WR����SHUFHQW�LQ�D�ÀHOG�VWXG\�LQ�
2KLR��0F&DPHQW�DQG�0F&DUWK\��������$IWHU���\HDUV�RI�
JURZWK�XQGHU�SDUWLDO�IRUHVW�VKDGH��a����SHUFHQW�RSHQ�VN\���
GLUHFW�VHHGHG�VHHGOLQJV�DYHUDJHG�a������LQFKHV�LQ�URRW�
FROODU�GLDPHWHU�DQG�a����LQFKHV�LQ�KHLJKW��0F&DPHQW�DQG�
0F&DUWK\��������8QGHU�IXOO�VXQOLJKW��VHHGOLQJV�JURZQ�
IURP�VHHG�LQ�WKH�JUHHQKRXVH�DYHUDJHG�a������LQFKHV�LQ�URRW�
FROODU�GLDPHWHU�DQG�a����LQFKHV�LQ�KHLJKW�DIWHU�RQH�JURZLQJ�
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VHDVRQ��VHHGOLQJV�DOORFDWHG������SHUFHQW�RI�WKH�WRWDO�FDUERQ�
JDLQ�WR�EHORZ�JURXQG�ELRPDVV��FRPSDUHG�WR�!����SHUFHQW�
DOORFDWLRQ�WR�EHORZ�JURXQG�ELRPDVV�IRU�ZKLWH�RDN��:DQJ�
DQG�RWKHUV��������/DWKDP��������UHSRUWHG�WKDW�ÀUVW�\HDU�
$PHULFDQ�FKHVWQXW�VHHGOLQJV�JUHZ�IDVWHU�LQ�KHLJKW��OHDI�DUHD��
DQG�WRWDO�GU\�PDVV�XQGHU�GLIIHUHQW�OHYHOV�RI�QXWULHQWV�ZKHQ�
FRPSDUHG�WR�FR�RFFXUULQJ�VSHFLHV��LQFOXGLQJ�PRFNHUQXW�
KLFNRU\�>&DU\D�DOED��/���1XWW@��QRUWKHUQ�UHG�RDN��$PHULFDQ�
EHHFK��EODFNJXP��1\VVD�V\OYDWLFD��DQG�WXOLS�SRSODU��
+RZHYHU��URRW�WR�VKRRW�UDWLRV�ZHUH�DPRQJ�WKH�ORZHVW�IRU�
$PHULFDQ�FKHVWQXW��/DWKDP��������IXUWKHU�LQGLFDWLQJ�WKDW�
HDUO\�JURZWK�LV�DOORFDWHG�WR�DERYH�JURXQG�ELRPDVV�UDWKHU�
WKDQ�URRW�V\VWHPV��

9HJHWDWLYH�UHSURGXFWLRQ³$PHULFDQ�FKHVWQXW�LV�D�
WHQDFLRXV�VSURXWHU��DQG�LWV�DELOLW\�WR�UHSHDWHGO\�SURGXFH�
ODUJH�QXPEHUV�RI�IDVW�JURZLQJ�VSURXWV�IROORZLQJ�GLHEDFN�
LV�ODUJHO\�UHVSRQVLEOH�IRU�LWV�SHUVLVWHQFH�LQ�IRUHVWV�WRGD\�
�+DZOH\�DQG�+DZHV��������1DWXUDO�VSURXWV�ZLOO�SUREDEO\�
H[LVW�LQ�WKH�IRUHVW�IRU�\HDUV�WR�FRPH��EXW�$PHULFDQ�FKHVWQXW�
ZLOO�QHYHU�DJDLQ�EH�D�VLJQLÀFDQW�FRPSRQHQW�RI�WKH�IRUHVW�
FDQRS\�ZLWKRXW�WKH�LQWURGXFWLRQ�RI�EOLJKW�UHVLVWDQW�VHHGOLQJV��
6SURXWV�WKDW�OLYH�ORQJ�HQRXJK�WR�EHDU�IUXLW�DUH�YDOXDEOH�
EHFDXVH�WKH\�FDQ�EH�XVHG�WR�PDLQWDLQ�JHQHWLF�GLYHUVLW\�LQ�
EUHHGLQJ�SURJUDPV��3LHUVRQ�DQG�RWKHUV�������DQG�IRU�LQ�VLWX�
WHVWV�RI�EOLJKW�UHVLVWDQFH�DQG�K\SRYLUXOHQFH��$QDJQRVWDNLV�
������*ULIÀQ�DQG�RWKHUV��������

)URWKLQJKDP��������DWWULEXWHV�WKH�´SURGLJLRXV�VSURXWLQJ�
FDSDFLW\µ�DQG�UDSLG�JURZWK�RI�$PHULFDQ�FKHVWQXW�DV�
UHDVRQV�IRU�WKH�VSHFLHV·�JUHDW�DEXQGDQFH�LQ�VHFRQG�JURZWK�
&RQQHFWLFXW�IRUHVWV�SULRU�WR�WKH�EOLJKW��3UROLÀF�VSURXWLQJ�
LV�FRQVLGHUHG�DQ�DGDSWDWLRQ�IRU�ORQJ�WHUP�VXUYLYDO�LQ�WKH�
IRUHVW�XQGHUVWRU\��3DLOOHW��������������6SURXWV�RI�$PHULFDQ�
FKHVWQXW�DULVH�IURP�GRUPDQW�EXGV�WKDW�PD\�H[LVW�IRU�VHYHUDO�
\HDUV�EHIRUH�GHYHORSLQJ�LQWR�D�VKRRW�RU�IURP�DGYHQWLWLRXV�
EXGV�WKDW�GHYHORS�IROORZLQJ�ORFDOL]HG�VWLPXODWLRQ��0DWWRRQ�
������3DLOOHW��������&KHVWQXW�UDUHO\�GHYHORSV�VWRRO�VSURXWV�
EHFDXVH�WKH�QDUURZ�UHJLRQ�RI�VSURXWLQJ�LV�JHQHUDOO\�LQ�
FRQWDFW�ZLWK�WKH�JURXQG�RU�MXVW�DERYH�LW��+RZHYHU��ORZ�
FXW�VWXPSV�WHQG�WR�KDYH�VSURXWV�RI�GHHSHU�RULJLQ�DQG�VKRZ�
D�WHQGHQF\�WR�GHYHORS�QHZ�ODWHUDO�URRWV��0DWWRRQ��������
,Q�D�VWXG\�E\�=RQ���������FKHVWQXW�ZDV�IRXQG�VSURXWLQJ�
SULQFLSDOO\�IURP�WKH�URRW�FROODU��DQG�WKH�EHVW�VSURXWV�ZHUH�
IRXQG�RQ�ORZ�VWXPSV��

$OWKRXJK�$PHULFDQ�FKHVWQXW�LV�UHSRUWHGO\�DEOH�WR�SURGXFH�
VSURXWV�IURP�WUHHV�XS�WR�����\HDUV�ROG��WKH�RSWLPXP�DJH�
IRU�VSURXWLQJ�LV�SUREDEO\������\HDUV��0DWWRRQ�������=RQ�
�������0DWWRRQ��������REVHUYHG�WKDW�ROG�VWXPSV�SURGXFH�D�
IXOO�WKLFNHW�RI�VKRUW��VSLQGOLQJ�VSURXWV��ZKLOH�\RXQJ�VWXPSV�
JHQHUDWH�D�VPDOOHU�QXPEHU�RI�WDOO��VWRXW�VSURXWV��3DLOOHW�
�������FKDUDFWHUL]HG�WKH�JURZWK�IRUP�RI�VSURXWLQJ�$PHULFDQ�

FKHVWQXWV�LQ�WKH�QRUWKHDVW�DQG�IRXQG�LW�WR�EH�KLJKO\�YDULDEOH��
6SURXWV�GHYHORSHG�D�VKUXE�OLNH�IRUP�ZKHQ�JURZQ�LQ�WKH�
VKDGH�EXW�H[SUHVVHG�VWURQJ�DSLFDO�GRPLQDQFH�DQG�UDSLG�
JURZWK�ZKHQ�UHOHDVHG��VXJJHVWLQJ�D�JURZWK�VWUDWHJ\�ZHOO�
VXLWHG�WR�SHULRGLF�GLVWXUEDQFH�DQG�UHOHDVH�IURP�WKH�FDQRS\��
7KH�PRVW�YLJRURXV�VSURXWV�DUH�SURGXFHG�DW�SHULRGV�RI�
PD[LPXP�JURZWK�LQ�KHLJKW��ZKLFK�RFFXUV�ZLWKLQ�WKH�ÀUVW�
GHFDGH�LQ�FRSSLFH�WUHHV��=RQ�������RU�������\HDUV�LQ�VWDQGV�
UHJHQHUDWHG�IURP�VHHGOLQJV��0DWWRRQ��������

&RSSLFH�WUHHV�JURZ�IDVWHU�WKDQ�WUHHV�UHJHQHUDWHG�IURP�
VHHG�GXULQJ�WKH�ÀUVW����\HDUV��%HFDXVH�RI�WKHLU�IDVW�LQLWLDO���
JURZWK��VSURXWV�UHDFK�WKHLU�PD[LPXP�DYHUDJH�KHLJKW�JURZWK�
UDWH�GXULQJ�WKH�ÀUVW�GHFDGH�RI�JURZWK��0DWWRRQ��������
REVHUYHG�UDSLG�KHLJKW�JURZWK����WR���IHHW�SHU�\HDU��LQ�WKH�
ÀUVW�\HDU�EXW�WKHQ�D�VKDUS�GHFUHDVH����WR���IHHW�SHU�\HDU��
LQ�WKH�VHFRQG�DQG�WKLUG�\HDU��'LDPHWHU�JURZWK�FRQWLQXHV�
ZHOO�DIWHU�KHLJKW�JURZWK�KDV�GHFUHDVHG��=RQ��������$Q�
LQFUHDVH�RI�QHDUO\���LQFK�SHU�\HDU�LQ�GLDPHWHU�GXULQJ�WKH�
ÀUVW������\HDUV�KDV�EHHQ�REVHUYHG�XQGHU�WKH�PRVW�IDYRUDEOH��
FRQGLWLRQV��0DWWRRQ��������
�
'RUPDQW�VHDVRQ�FXWWLQJ�IDYRUV�WKH�SURGXFWLRQ�DQG�JURZWK�
RI�VSURXWV��0DWWRRQ��������UHSRUWHV�WKDW�PLGZLQWHU�
FXWWLQJ�SURGXFHG�VSURXWV�RI�VXSHULRU�ÀUVW�\HDU�JURZWK�
ZKHQ�FRPSDUHG�WR�0D\�FXWWLQJ������IHHW�YHUVXV�����IHHW�
LQ�KHLJKW�DQG������LQFKHV�YHUVXV������LQFKHV�LQ�GLDPHWHU����
UHVSHFWLYHO\��(DUO\�UHFRPPHQGDWLRQV�IRU�FXWWLQJ�LQFOXGH��
����ODWH�IDOO�WR�HDUO\�VSULQJ�FXWWLQJ�WR�DYRLG�SURGXFWLRQ�RI�
ZHDN�VSURXWV�WRR�WHQGHU�WR�VWDQG�IURVW������FXWWLQJ�VWXPSV�
ORZ�DQG�DW�D�VOLJKW�DQJOH�WR�DOORZ�ZDWHU�UXQRII��DQG�����
DYRLGLQJ�GDPDJH�WR�EDUN�ZKLFK�PD\�LQ�WXUQ�GDPDJH�EXGV�
�)URWKLQJKDP�������=RQ��������

&KHVWQXW�VSURXWV�UHPDLQ�DQ�LPSRUWDQW�FRPSRQHQW�RI�
XQGHUVWRU\�YHJHWDWLRQ�WKURXJKRXW�WKH�VSHFLHV·�IRUPHU�
UDQJH��3DLOOHW��������+RZHYHU��3DLOOHW��������������
������FRQFOXGHG�WKDW�D�PDMRULW\�RI�WKHVH�VSURXWV�ZHUH�QRW�
DVVRFLDWHG�ZLWK�FDQRS\�WUHHV�NLOOHG�E\�WKH�EOLJKW�EXW�LQVWHDG�
SUREDEO\�RULJLQDWHG�IURP�IRUPHU�VHHGOLQJV�WKDW�KDG�EHHQ�
WKURXJK�VHYHUDO�F\FOHV�RI�IXQJDO�LQIHFWLRQ�DQG�UHVSURXWLQJ�RU�
ZHUH�IURP�VSURXWV�GHYHORSHG�IURP�FDQRS\�WUHHV�FXW�EHIRUH�
WKH�EOLJKW��*ULIÀQ�DQG�RWKHUV��������REVHUYHG�WKDW�VSURXWV�
JHQHUDOO\�GLG�QRW�H[FHHG���LQFKHV�LQ�GLDPHWHU�DW�EUHDVW�
KHLJKW��G�E�K������\HDUV�DIWHU�VSURXWLQJ�LQ�D�FOHDUFXW�EHIRUH�
G\LQJ�EDFN�IURP�EOLJKW��3DLOOHW��������DOOXGHV�WR�VSURXWLQJ�
DV�D�UHSURGXFWLYH�VWUDWHJ\�IRU�FKHVWQXWV�DZDLWLQJ�D�FURZQ�
RSHQLQJ�EHFDXVH�VSURXWV�DUH�FDSDEOH�RI�UDSLG�WUDQVIRUPDWLRQ�
IURP�VPDOO��VXSSUHVVHG�VWHPV�WR�VWUDLJKW��YLJRURXV�VDSOLQJV�
LQ�D�VKRUW�WLPH��6XSSUHVVHG�FKHVWQXW�VWHPV�WKDW�KDYH�HVFDSHG�
EOLJKW�IRU�VHYHUDO�GHFDGHV�GHYHORS�D�IRUP�ZLWK�D�VLQJOH�
VWHP�RU�D�VLQJOH�VWHP�ZLWK�DW�OHDVW�RQH�ZHDN�VHFRQGDU\�VWHP�
�3DLOOHW��������

�



6DSOLQJ�DQG�3ROH�6WDJHV�WR�0DWXULW\

*URZWK�DQG�\LHOG³(DUO\�VWXGLHV�LQGLFDWH�WKDW�$PHULFDQ�
FKHVWQXW�LV�KLJKO\�FRPSHWLWLYH�DQG�IDVW�JURZLQJ�GXULQJ�
HDUO\�JURZWK��$VKH�������*UDYHV�������=RQ��������7KHVH�
KLVWRULFDO�REVHUYDWLRQV�KDYH�EHHQ�FRQÀUPHG�LQ�UHFHQW�
VWXGLHV��-DFREV�DQG�6HYHUHLG��������UHSRUWHG�WKDW�MXYHQLOH�
SODQWDWLRQ�JURZWK�RI�$PHULFDQ�FKHVWQXW�RQ�EOLJKW�IUHH�VLWHV�
LQ�:LVFRQVLQ�JUHDWO\�H[FHHGHG�WKDW�RI�LQWHUSODQWHG�EODFN�
ZDOQXW��-XJODQV�QLJUD�/���RU�QRUWKHUQ�UHG�RDN��,Q�D�UHFHQW�
VWXG\��-DFREV�DQG�RWKHUV��������$PHULFDQ�FKHVWQXW�DYHUDJHG�
����LQFKHV�LQ�G�E�K��DQG������IHHW�LQ�KHLJKW���\HDUV�DIWHU�
SODQWLQJ�DQG����LQFKHV�G�E�K��DQG����IHHW�LQ�KHLJKW�DIWHU�
���\HDUV��3DLOOHW�DQG�5XWWHU��������GHVFULEHG�WKH�DELOLW\�RI�
LQWURGXFHG�$PHULFDQ�FKHVWQXW�WR�UDSLGO\�RXW�FRPSHWH�DQG�
HYHQWXDOO\�UHSODFH�QDWLYH�WUHH�VSHFLHV��H�J���4XHUFXV�VSS���
&DU\D�VSS���DV�WKH�GRPLQDQW�FDQRS\�WUHH�LQ�D�:LVFRQVLQ�
IRUHVW��6WXG\LQJ�$PHULFDQ�FKHVWQXW�GHYHORSPHQW�LQ�WKLV�
VDPH�IRUHVW��0F(ZDQ�DQG�RWKHUV��������GRFXPHQWHG�WKDW�
WKH�JURZWK�RI�$PHULFDQ�FKHVWQXW�WUHHV�UHOHDVHG�IURP�WKH�
IRUHVW�FDQRS\�IROORZLQJ�D�ORJJLQJ�HYHQW�H[FHHGHG�WKDW�RI�
DVVRFLDWHG�KDUGZRRGV�E\�QHDUO\�D�IDFWRU�RI�WZR���
�
7KH�WLPEHU�\LHOG�RI�$PHULFDQ�FKHVWQXW�YDULHG�JUHDWO\�
GHSHQGLQJ�RQ�WKH�GRPLQDQFH�RI�$PHULFDQ�FKHVWQXW�LQ�
WKH�VWDQG��%XWWULFN��������HVWLPDWHG�WKDW�SXUH�VWDQGV�RI�
$PHULFDQ�FKHVWQXW�FRXOG�\LHOG�DV�KLJK�DV��������ERDUG�IHHW�
SHU�DFUH�DQG�\LHOGHG�DSSUR[LPDWHO\����WR����ELOOLRQ�ERDUG�
IHHW�LQ�WKH�8QLWHG�6WDWHV��%XWWULFN��������,Q�PL[HG�VWDQGV��
%XWWULFN��������UHSRUWHG�\LHOG�DW�DQ�DYHUDJH�RI�������ERDUG�
IHHW�SHU�DFUH�ZLWK�DQ�HVWLPDWHG�PD[LPXP�RI��������ERDUG�
IHHW�SHU�DFUH�IRU�FRYH�IRUHVWV��7KH�\LHOG�RQ�VORSHV�ZDV�
HVWLPDWHG�DW�������WR�������ERDUG�IHHW�SHU�DFUH�DQG�WKDW�RQ�
ULGJHV�ZDV�UHSRUWHG�DW�������ERDUG�IHHW�SHU�DFUH��$�VWXG\�LQ�
7HQQHVVHH�UHSRUWHG�DYHUDJH�DQQXDO�\LHOG�RI�DSSUR[LPDWHO\�
����ERDUG�IHHW�SHU�DFUH�SHU�\HDU�RYHU�D����\HDU�URWDWLRQ�
�+ROPHV��������,Q�D�UHFHQW�VWXG\��-DFREV�DQG�RWKHUV��������
UHSRUWHG�WKDW�ELRPDVV�DFFXPXODWLRQ�UHDFKHG�DOPRVW����WRQV�
SHU�DFUH�LQ�D����\HDU�ROG�SODQWDWLRQ�

5RRWLQJ�KDELW³/LWWOH�LV�NQRZQ�DERXW�WKH�URRWLQJ�KDELW�
RI�$PHULFDQ�FKHVWQXW��DQG�LQFRQVLVWHQW�GHVFULSWLRQV�ZHUH�
IRXQG�LQ�WKH�OLWHUDWXUH��6RPH�GHVFULEH�$PHULFDQ�FKHVWQXW���
DV�KDYLQJ�D�VKDOORZ�URRW�V\VWHP��%XWWULFN�DQG�+ROPHV�������
3DLOOHW��������\HW�RWKHUV�UHSRUW�WKDW�$PHULFDQ�FKHVWQXW�LV�
D�GHHS�URRWHG�VSHFLHV�ZLWK�D�WDS�URRW�VLPLODU�WR�RDN�DQG�
ORZHU�ODWHUDO�URRWV�WKDW�VSUHDG�XS�WR�����IHHW�GHHS�LQ�WKH�VRLO�
�6PLWK�������=RQ��������&KHVWQXW�WDS�URRWV�PD\�GLYLGH�LQWR�
PDQ\�YHUWLFDO�URRWV�WKDW�H[WHQG���WR���IHHW��HDFK�RI�ZKLFK�
PD\�GHYHORS�PDQ\�ODWHUDO�URRWV��6PLWK��������6WXGLHV�RI�
$PHULFDQ�FKHVWQXW�JURZLQJ�LQ�WKH�QXUVHU\�LQGLFDWH�WKDW�
FKHVWQXW�VHHGOLQJV�KDYH�D�PDLQ�WDS�URRW�ZLWK�PDQ\�ODWHUDO�
URRWV��VLPLODU�WR�WKDW�RI�RDN�VSHFLHV��&ODUN�DQG�RWKHUV��������

DQG�WKH�QXPEHU�RI�ODWHUDO�URRWV�LV�SRVLWLYHO\�FRUUHODWHG�WR�
ERWK�KHLJKW�DQG�URRW�FROODU�GLDPHWHU��&ODUN�DQG�RWKHUV�������
����E��

5HDFWLRQ�WR�FRPSHWLWLRQ³$OWKRXJK�$PHULFDQ�FKHVWQXW�KDV�
EHHQ�VKRZQ�WR�RXWJURZ�FRPSHWLQJ�KDUGZRRG�VSHFLHV��WKH�
SUHVHQFH�RI�DEXQGDQW�FRPSHWLWLRQ�UHGXFHV�FKHVWQXW�JURZWK�
�*ULIÀQ�DQG�RWKHUV��������,QVLJKW�LQWR�WKH�FRPSHWLWLYH�QDWXUH�
RI�$PHULFDQ�FKHVWQXW�FDQ�EH�WUDFHG�EDFN�WR�KLVWRULFDO�SROOHQ�
UHFRUGV��5DQJH�H[SDQVLRQ�RI�$PHULFDQ�FKHVWQXW�GXULQJ�WKH�
+RORFHQH�IURP�JODFLDO�UHIXJLD�ZDV�WKH�PRVW�UHFHQW�RI�ZLQG�
SROOLQDWHG�WUHHV��3DLOOHW�������������5XVVHOO��������DQG�LWV�
UDSLG�H[SDQVLRQ�WR�FDQRS\�GRPLQDQFH�LPSOLFDWHV�$PHULFDQ�
FKHVWQXW�DV�DQ�H[FHSWLRQDOO\�FRPSHWLWLYH�VSHFLHV��

7KH�VKDGH�WROHUDQFH�RI�$PHULFDQ�FKHVWQXW�LV�VWLOO�XQGHU�
GHEDWH��-RHVWLQJ�DQG�RWKHUV�������:DQJ�DQG�RWKHUV��������
(DUO\�REVHUYDWLRQV�VXJJHVW�WKDW�$PHULFDQ�FKHVWQXW�LV�
UHODWLYHO\�LQWROHUDQW��)URWKLQJKDP�������+DZOH\�DQG�+DZHV�
������WR�PRGHUDWHO\�WROHUDQW��=RQ�������RI�VKDGH��5HFHQW�
VWXGLHV�KDYH�FODVVLÀHG�$PHULFDQ�FKHVWQXW�DV�HLWKHU�VKDGH�
WROHUDQW��:DQJ�DQG�RWKHUV�������RU�LQWHUPHGLDWHO\�VKDGH�
WROHUDQW��-RHVWLQJ�DQG�RWKHUV��������,Q�WKH�ÀUVW�VWXG\�WR�XVH�
FRQWHPSRUDU\�LQVWUXPHQWDWLRQ�RQ�$PHULFDQ�FKHVWQXW��:DQJ�
DQG�RWKHUV��������VXJJHVWHG�WKDW�$PHULFDQ�FKHVWQXW�LV�VKDGH�
WROHUDQW�EDVHG�RQ�SK\VLRORJLFDO�FKDUDFWHULVWLFV�WKDW�LQFOXGH�
ORZ�OLJKW�FRPSHQVDWLRQ�DQG�VDWXUDWLRQ�SRLQWV�PHDVXUHG�LQ�D�
JUHHQKRXVH�VWXG\��DQG�WKHVH�UHVXOWV�ZHUH�ODWHU�FRQÀUPHG�LQ�
ÀHOG�VWXGLHV��-RHVWLQJ�DQG�RWKHUV��������������

7KH�VKDGH�WROHUDQFH�RI�$PHULFDQ�FKHVWQXW�LV�VXSSRUWHG�E\�
RWKHU�VWXGLHV�RQ�PRUSKRORJ\��VXUYLYDO��DQG�JURZWK�XQGHU�
FDQRS\�VKDGH��3DLOOHW��������IRXQG�WKDW�FKHVWQXW�FDQ�VXUYLYH�
LQ�GHHS�VKDGH�XQGHU�WKH�FDQRS\�IRU�XS�WR�WKUHH�GHFDGHV�DQG�
LV�PRUH�VKDGH�WROHUDQW�WKDQ�FR�RFFXUULQJ�VXE�FDQRS\�VSHFLHV��
:KHQ�JURZLQJ�LQ�D�OLJKW�OLPLWHG�HQYLURQPHQW��$PHULFDQ�
FKHVWQXW�LQFUHDVHV�LWV�VSHFLÀF�OHDI�DUHD��-RHVWLQJ�DQG�RWKHUV�
������.LQJ�������0F&DPHQW�DQG�0F&DUWK\�������:DQJ�
DQG�RWKHUV�������DQG�GHYHORSV�FDQRS\�DUFKLWHFWXUH�WKDW�LV�
RSWLPDO�IRU�KDUYHVWLQJ�OLJKW��3DLOOHW��������$QDJQRVWDNLV�
�������IRXQG�WKDW�VHHGOLQJV�JURZLQJ�LQ�WKH�ÀHOG�XQGHU�
���SHUFHQW�VKDGH�FORWK�KDG�PRUH�DERYH�JURXQG�PDVV�WKDQ�
WKRVH�JURZLQJ�LQ�IXOO�VXQOLJKW�DIWHU�WKUHH�JURZLQJ�VHDVRQV��
+RZHYHU��WKH�VKDGH�WROHUDQFH�RI�DUWLÀFLDOO\�UHJHQHUDWHG�
VHHGOLQJV�PD\�EH�GLIIHUHQW�WKDQ�WKRVH�JURZLQJ�DV�VSURXWV��
6HHGOLQJV�SODQWHG�DV�EDUH�URRW�QXUVHU\�VWRFN�PD\�QRW�EH�DEOH�
WR�ZLWKVWDQG�VKDGH�GXH�WR�WKH�UHODWLYHO\�VPDOO�FDUERK\GUDWH�
UHVHUYHV�VWRUHG�LQ�WKH�QHZO\�GHYHORSHG�URRW�V\VWHP��
FRPSDUHG�WR�D�QDWLYH�VSURXW�ZLWK�DQ�ROGHU��ZHOO�HVWDEOLVKHG�
URRW�V\VWHP�

-RHVWLQJ�DQG�RWKHUV��������UHSRUWHG�WKDW�QDWXUDO�FKHVWQXW�
VHHGOLQJV�DQG�VDSOLQJV�FDQ�VXEVLVW�LQ�WKH�XQGHUVWRU\�IRU�

�



PDQ\�\HDUV��KDYH�D�ORZ�GDUN�UHVSLUDWLRQ�UDWH��KLJK�TXDQWXP�
HIÀFLHQF\��ORZ�1�SHUFHQW��ORZ�OHDI�PDVV�SHU�DUHD��DQG�
KLJK�OLJKW�LQGXFHG�PRUSKRORJLFDO�SODVWLFLW\��DOO�RI�ZKLFK�
DUH�FKDUDFWHULVWLF�RI�D�VKDGH�WROHUDQW�VSHFLHV��+RZHYHU��
-RHVWLQJ�DQG�RWKHUV��������FODVVLÀHG�WKH�VKDGH�WROHUDQFH�RI�
$PHULFDQ�FKHVWQXW�DV�LQWHUPHGLDWH�EDVHG�RQ�WKHLU�ÀQGLQJ�
WKDW�$PHULFDQ�FKHVWQXW�KDV�D�PD[LPXP�SKRWRV\QWKHVLV�
UDWH�FRPSDUDEOH�WR�VKDGH�LQWROHUDQW�VSHFLHV��7R�MXVWLI\�
WKHLU�FODVVLÀFDWLRQ��-RHVWLQJ�DQG�RWKHUV��������DOVR�FLWHG�
SUHYLRXV�REVHUYDWLRQV�WKDW�$PHULFDQ�FKHVWQXW�FDQ�UDSLGO\�
DVVXPH�D�FDQRS\�SRVLWLRQ�IROORZLQJ�WKH�FUHDWLRQ�RI�FDQRS\�
RSHQLQJV��-DFREV�DQG�6HYHUHLG�������0F(ZDQ�DQG�RWKHUV�
������DQG�WKDW�VHHGOLQJV�UHVSRQG�ZHOO�WR�LQFUHDVLQJ�OLJKW�
ERWK�LQ�JUHHQKRXVH��/DWKDP�������:DQJ�DQG�RWKHUV�������
DQG�ÀHOG�FRQGLWLRQV��%RULQJ�DQG�RWKHUV�������*ULIÀQ�������
0F&DPHQW�DQG�0F&DUWK\�������7LQGDOO�DQG�RWKHUV��������
+RZHYHU��ZH�DUJXH�WKDW�WKH�DELOLW\�WR�ÀOO�JDSV�LQ�WKH�FDQRS\�
GRHV�QRW�FRQIHU�VKDGH�LQWROHUDQFH�WR�D�WUHH�VSHFLHV��,Q�IDFW��
WKLV�VWUDWHJ\�LV�FRPPRQO\�XVHG�E\�PDQ\�VKDGH�WROHUDQW�
VSHFLHV��H�J���UHG�PDSOH��

&RQVLGHULQJ�DOO�WKH�SXEOLVKHG�HYLGHQFH��ZH�PDLQWDLQ�WKDW�
$PHULFDQ�FKHVWQXW�VKRXOG�EH�FODVVLÀHG�DV�VKDGH�WROHUDQW��
,QGHHG��WKH�FRQWLQXRXV�VXUYLYDO�RI�FKHVWQXW�VSURXWV�IURP�
EOLJKW�NLOOHG�DGYDQFHG�UHJHQHUDWLRQ�LQ�IRUPHU�$PHULFDQ�
FKHVWQXW�IRUHVWV��3DLOOHW�������LV�WKH�EHVW�WHVWDPHQW�
RI�LWV�VKDGH�WROHUDQFH��,WV�VWURQJ�DELOLW\�WR�VXUYLYH�IRU������
SURORQJHG�SHULRGV�LQ�GHHS�FDQRS\�VKDGH��3DLOOHW��������
FRXSOHG�ZLWK�LWV�DELOLW\�WR�JURZ�ZHOO�XQGHU�SDUWLDO�VKDGH�
�$QDJQRVWDNLV��������VXJJHVWV�WKDW�FKHVWQXW�PDLQWDLQV�LWV�
SUHVHQFH�LQ�WKH�XQGHUVWRU\�LQ�DQWLFLSDWLRQ�RI�GLVWXUEDQFH�
HYHQWV��-DFREV��������ZLWK�D�VWUDWHJ\�VLPLODU�WR�WKDW�RI�
RWKHU�)DJDFHDH�VSHFLHV��H�J���RDNV��7KH�UDSLG�KHLJKW�JURZWK�
RI�$PHULFDQ�FKHVWQXW�IROORZLQJ�UHOHDVH�RU�DIWHU�SODQWLQJ�
LQ�IXOO�VXQ��%LOOR�������&ODUN�DQG�RWKHUV�����������D��
0F(ZDQ�DQG�RWKHUV�������3DLOOHW�������������3DLOOHW�DQG�
5XWWHU�������GLVWLQJXLVKHV�$PHULFDQ�FKHVWQXW�IURP�FR�
RFFXUULQJ�LQWHUPHGLDWHO\�VKDGH�WROHUDQW�VSHFLHV�VXFK�DV�RDNV������
�3DLOOHW��������

&RPSHWLWLRQ�FDQ�DOVR�DIIHFW�EOLJKW�GHYHORSPHQW�RQ�$PHULFDQ�
FKHVWQXW�VHHGOLQJV��)LHOG�WHVWV�LQGLFDWH�WKDW�EOLJKW�PD\�EH�
PRUH�FRPPRQ�RQ�VSURXWV�JURZLQJ�LQ�RSHQ�RU�FOHDU�FXW�VLWHV�
FRPSDUHG�WR�VSURXWV�JURZLQJ�LQ�WKH�XQGHUVWRU\�RI�PDWXUH�
IRUHVWV��*ULIÀQ�������*ULIÀQ�DQG�(ONLQV�������5H\QROGV�
DQG�%XUNH��������+RZHYHU��DIWHU�EOLJKW�KDV�LQIHFWHG�WKH�
VLWH��VXUYLYLQJ�WUHHV�DSSHDU�WR�EHWWHU�ZLWKVWDQG�WKH�EOLJKW�
LI�UHOHDVHG�IURP�FRPSHWLWLRQ��7KH�FDXVDO�IDFWRU�PD\�EH�
UHODWHG�WR�K\SRYLUXOHQFH��ZKLFK�PD\�EH�PRUH�SUHYDOHQW�LI�
FRPSHWLWLRQ�LV�FRQWUROOHG�DQG�FKHVWQXW�VWHPV�DUH�DOORZHG�WR�
WDNH�D�GRPLQDQW�FDQRS\�SRVLWLRQ��*ULIÀQ��������7KHUHIRUH��
PHVLF�VLWHV�PD\�RIIHU�WKH�EHVW�RSSRUWXQLW\�IRU�ELRFRQWURO�RI�
WKH�IXQJXV�WKURXJK�K\SRYLUXOHQFH��*ULIÀQ��������EXW�VXFK�
VLWHV�ZLOO�DOVR�KDYH�WKH�PRVW�QHHG�IRU�FRPSHWLWLRQ�FRQWURO��

$OOHORSDWK\³/HDFKDWH�IURP�$PHULFDQ�FKHVWQXW�
OLWWHU�PD\�KDYH�DOOHORSDWKLF�SURSHUWLHV�WKDW�OLPLW�WKH�
GHYHORSPHQW�RI�VRPH�FRPPRQ�FRPSHWLWRUV�LQ�WKH�VRXWKHUQ�
$SSDODFKLDQV��LQFOXGLQJ�HDVWHUQ�KHPORFN�DQG�UKRGRGHQGURQ�
�5KRGRGHQGURQ�PD[LPXP�/����*RRG��������IRXQG�WKDW�
FKHVWQXW�OHDI�H[WUDFWV������RXQFH�OHDI�SHU���ÁXLG�RXQFH�
GLVWLOOHG�ZDWHU��LQKLELWHG�WKH�JHUPLQDWLRQ�RI�HDVWHUQ�
KHPORFN�DQG�VLJQLÀFDQWO\�UHGXFHG�VKRRW�OHQJWK�RI�EODFN�
ELUFK��\HOORZ�ELUFK��%HWXOD�DOOHJKHQLHQVLV�%ULWWRQ���WRPDWR�
�/\FRSHUVLFRQ�HVFXOHQWXP�0LOO����DQG�HDVWHUQ�KHPORFN�LQ�
D�ODERUDWRU\�ELRDVVD\��KH�DOVR�IRXQG�WKDW�DGGLQJ�FKRSSHG�
FKHVWQXW�OHDI�PDWHULDO����J�GU\�ZHLJKW��WR�JHUPLQDWLRQ�SRWV�
VLJQLÀFDQWO\�UHGXFHG�URRW�OHQJWK�RI�WRPDWR�DQG�URRW��VWHP��
DQG�OHDI�ELRPDVV�RI�EODFN�ELUFK��9DQGHUPDVW�DQG�RWKHUV�
�������IRXQG�WKDW�FKHVWQXW�OHDI�H[WUDFWV�������RXQFHV�SHU��������������������������������
����ÁXLG�RXQFHV�RI�GLVWLOOHG�ZDWHU��VLJQLÀFDQWO\�UHGXFHG�VHHG�
JHUPLQDWLRQ�RI�OHWWXFH��/DFWXFD�VDWLYD�/����UKRGRGHQGURQ��
DQG�HDVWHUQ�KHPORFN�DQG�DOVR�UHGXFHG�WKH�OHQJWK�RI�UDGLFOHV�
RI�JHUPLQDWLQJ�OHWWXFH�DQG�UKRGRGHQGURQ��$OWKRXJK�WKHVH�
VWXGLHV�FOHDUO\�GHPRQVWUDWH�WKH�DOOHORSDWKLF�SRWHQWLDO�RI�
$PHULFDQ�FKHVWQXW��WKH�QDWXUH�RI�WKHVH�VWXGLHV�SUHYHQWV�
H[WUDSRODWLRQ�RI�WKH�UHVXOWV�WR�ÀHOG�FRQGLWLRQV�

'DPDJLQJ�DJHQWV³$PHULFDQ�FKHVWQXW�PLJKW�EH�WKH�PRVW�
VXVFHSWLEOH�WUHH�LQ�WKH�(DVWHUQ�8QLWHG�6WDWHV�WR�GDPDJLQJ�
DJHQWV��7KH�PRVW�ZLGHVSUHDG�GDPDJLQJ�DJHQW�WR�$PHULFDQ�
FKHVWQXW�LV�WKH�FKHVWQXW�EOLJKW��7KH�IXQJXV�ZDV�RULJLQDOO\�
EHOLHYHG�WR�EH�D�QHZ�VSHFLHV�DQG�ZDV�QDPHG�'LDSRUWKD�
SDUDVLWLFD��EXW�LW�ZDV�GLVFRYHUHG�WKDW�LW�OLNHO\�FDPH�LQWR�
WKH�8QLWHG�6WDWHV�RQ�LPSRUWHG�$VLDQ�&DVWDQHD�VSHFLHV��
7KH�IXQJXV�ZDV�UHQDPHG�(QGRWKLD�SDUDVLWLFD��DQG�WKHQ�
&U\SKRQHFWULD�SDUDVLWLFD��DQG�LW�LV�PRVW�FRPPRQO\���
UHIHUUHG�WR�DV�WKH�FKHVWQXW�EOLJKW�IXQJXV��$QDJQRVWDNLV�
�������������

&RPPRQ�V\PSWRPV�RI�FKHVWQXW�EOLJKW�LQFOXGH�WKH�SUHVHQFH�
RI�P\FHOLXP�DUUDQJHG�LQ�EXII�FRORUHG�IDQV�RQ�WKH�LQQHU�
EDUN��VXQNHQ�RU�UDLVHG�FDQNHUV�RQ�WKH�LQIHFWHG�WUHH��WKH��
DSSHDUDQFH�RI�VWURPDWD��RUDQJH�IUXLWLQJ�ERGLHV��RQ�WKH�
VPRRWK�EDUN�VXUURXQGLQJ�FDQNHUV��WKH�GHYHORSPHQW�RI�
VSURXWV�EHORZ�FDQNHUV��DQG�VPDOO��G\LQJ�OHDYHV�DQG�QXWV�
RQ�DIIHFWHG�VWHPV��$QDJQRVWDNLV�������*UDYDWW�������
+DZOH\�DQG�+DZHV��������'LVHDVH�V\PSWRPV�DOVR�LQFOXGH��
\HOORZLQJ�RU�ZLOWLQJ�OHDYHV�WKDW�WHQG�WR�SHUVLVW�RQ�WKH�WUHH�
SDVW�OHDI�DEVFLVVLRQ�LQ�DXWXPQ��*ULIÀQ�DQG�(ONLQV��������
&DQNHUV�DUH�XVXDOO\�IRXQG�DW�WKH�EDVH�RI�WKH�WUHH�DQG���
XVXDOO\�KDYH�DQ�HOOLSWLFDO�VKDSH��H[WHQGLQJ�XS�DQG�GRZQ�
WKH�WUXQN��2OG�WUHHV�VXVFHSWLEOH�WR�EOLJKW�W\SLFDOO\�SURGXFH�
VXQNHQ�FDQNHUV��ZKLOH�PRUH�YLJRURXV�RU�EOLJKW�UHVLVWDQW��
WUHHV�SURGXFH�VOLJKWO\�VZROOHQ�FDQNHUV��*UDYDWW��������
*ULIÀQ�������*ULIÀQ�DQG�(ONLQV��������7KH�EDUN�RYHU�WKH�
LQMXU\�LV�W\SLFDOO\�GDUNHU�UHG�LQ�FRORU�WKDQ�WKH�VXUURXQGLQJ�
EDUN��DQG�H[SRVHG�ZRRG�LV�RIWHQ�DW�WKH�FDQNHU�FHQWHU��
�*ULIÀQ�DQG�(ONLQV��������

�



$V�DQ�DVFRP\FHWH��WKH�IXQJXV�SURGXFHV�VPDOO�UHGGLVK�
EURZQ�IUXLWLQJ�ERGLHV�RQ�WKH�VXUIDFH�RI�FDQNHUV�ZKHUH�WZR��
GLIIHUHQW�W\SHV�RI�VSRUHV�DUH�IRUPHG��*UDYDWW��������6KRUW�
OLYHG�FRQLGLD�DUH�VXPPHU�VSRUHV�H[XGHG�LQ�VWLFN\�PDVVHV��
$IWHU�VXPPHU�UDLQV�WKHVH�VSRUHV�VWLFN�WR�WKH�IHHW�RI�ELUGV��
LQVHFWV��DQG�PDPPDOV�DQG�DUH�FDUULHG�ORQJ�GLVWDQFHV�WR�
LQIHFW�RWKHU�WUHHV��%XUQKDP�������+HSWLQJ��������$VFRSRUHV�
DUH�ZLQWHU�VSRUHV�WKDW�DUH�FDUULHG�ORQJ�GLVWDQFHV�E\�ZLQG�
WR�LQIHFW��RWKHU�WUHHV�E\�HQWHULQJ�DW�D�ZRXQG�RU�VSOLW�LQ�
WKH�EDUN��ZKHUH�WKH\�JHUPLQDWH�DQG�HQWHU�WKH�LQQHU�EDUN��
NLOOLQJ�YLWDO�FHOOV�DV�WKH\�LQYDGH��%XUQKDP�������+HSWLQJ�
�������$PHULFDQ�FKHVWQXW�WUHHV�FRPPRQO\�KDYH�ZRXQGV�
DQG�SXQFWXUHV�FDXVHG�E\�LQVHFWV��ZRRGSHFNHUV��DQG�QDWXUDO�
EDUN�FUDFNV��$VKH��������7KH�IXQJXV�HQWHUV�WKURXJK�WKHVH�
EDUN�ZRXQGV��ZKHUH�LW�JURZV�DQG�KDV�D�JLUGOLQJ�HIIHFW�RQ�
WKH�FDPELXP�RI�WKH�WUHH��$OWKRXJK�WKH�EOLJKW�KDV�HIIHFWLYH�
GLVSHUVDO�PHFKDQLVPV��KXPDQV�KHOSHG�WKH�VSUHDG�E\�
VKLSSLQJ�GLVHDVHG�QXUVHU\�VWRFN��FDUU\LQJ�WKH�IXQJXV�RQ�
FKHVWQXW�ZRRG��DQG�WUDQVSRUWLQJ�VSRUHV�RQ�FORWKLQJ��VKRHV��
DQG�WRROV��+HSWLQJ�������
�
$OWKRXJK�WKH�FKHVWQXW�EOLJKW�KDV�FHUWDLQO\�KDG�WKH�JUHDWHVW�
LPSDFW�RQ�$PHULFDQ�FKHVWQXW�SRSXODWLRQV�DFURVV�WKH�QDWLYH�
UDQJH��WKH�VSHFLHV�LV�DOVR�VXVFHSWLEOH�WR�RWKHU�GDPDJLQJ�
DJHQWV��-DFREV��������5HFRUGV�RI�G\LQJ�FKHVWQXWV�FDXVHG�E\�
WKH�URRW�URW�IXQJXV�3K\WRSKWKRUD�FLQQDPRPL�FDQ�EH�WUDFHG�
EDFN�WR�������&UDQGDOO�DQG�RWKHUV��������:RRGV��������
UHSRUWHG�WKDW�DQ�HSLGHPLF�RI�3��FLQQDPRPL�LQ�WKH�VRXWKHUQ�
SRUWLRQ�RI�WKH�8QLWHG�6WDWHV�QHDUO\�HOLPLQDWHG�FKHVWQXW�IURP�
WKDW�SDUW�RI�LWV�UDQJH�IURP�����²����&UDQGDOO�DQG�RWKHUV�
�������DWWULEXWHG�3��FLQQDPRPL�WR�WKH�GLVDSSHDUDQFH�RI�
FKHVWQXW�IURP�WKH�*XOI�DQG�$WODQWLF�6WDWHV�DV�ZHOO�DV�WKH�
IRRWKLOOV�DQG�PRXQWDLQV�RI�0LVVLVVLSSL��$ODEDPD��*HRUJLD��
7HQQHVVHH��0DU\ODQG��9LUJLQLD��1RUWK�&DUROLQD��DQG�6RXWK�
&DUROLQD��$VKH��������UHSRUWHG�GHFOLQLQJ�SRSXODWLRQV�RI�
FKHVWQXW�WKURXJKRXW�ORZHU�HOHYDWLRQV�RI�WKH�$SSDODFKLDQV�
LQ�7HQQHVVHH��DQG�DOWKRXJK�QRW�UHFRJQL]HG�DW�WKH�WLPH��WKH�
SUREDEOH�FDXVH�ZDV�3��FLQQDPRPL��

7KLV�SDWKRJHQ�VSUHDGV�SULPDULO\�WKURXJK�IUHH�PRYLQJ�
VRLO�ZDWHU�DV�]RRVSRUHV�WKDW�FRORQL]H�ÀQH�IHHGHU�URRWV��
WKH�IXQJXV�WKHQ�FDQ�PRYH�LQWR�KHDOWK\�FHOOV�RI�WKH�PDLQ�
WDS�URRW�DQG�LQWR�WKH�DERYH�JURXQG�VWHP��IRUPLQJ�OHVLRQV�
DERYH�WKH�URRW�FROODU��&UDQGDOO�DQG�RWKHUV�������5RELQ�DQG�
RWKHUV��������&RPPRQ�V\PSWRPV�RI�3��FLQQDPRPL�LQFOXGH�
VXGGHQ�\HOORZLQJ�RU�ZLOW�RI�WKH�OHDYHV�GXULQJ�WKH�JURZLQJ�
VHDVRQ��IROORZHG�E\�GHIROLDWLRQ�DQG�GHDWK��7KH�SDWKRJHQ�
FDQ�DOVR�FDXVH�D�JUDGXDO�UHGXFWLRQ�LQ�WKH�VL]H�RI�WKH�OHDYHV�
RYHU�VHYHUDO�\HDUV��&UDQGDOO�DQG�RWKHUV��������/HVLRQV�RI�
YDU\LQJ�VL]H�ZLWK�DQ�LQN�OLNH�H[XGDWH�DSSHDU�RQ�WKH�URRWV�

DQG�URRW�FROODU�FDQNHUV��OHDGLQJ�WR�WKH�QDPH�´LQN�GLVHDVH�µ�
7KH�GLVHDVH�DOVR�DIIHFWV�UHG�RDNV��DOWKRXJK�LW�XVXDOO\�GRHV�
QRW�FDXVH�GHDWK��5RELQ�DQG�RWKHUV��������KRZHYHU��LW�KDV�
EHHQ�GHWHUPLQHG�WR�FDXVH�WKH�GHDWK�RI�ZKLWH�RDN�DQG�KDV�
EHHQ�IRXQG�LQ�SLQH�VWDQGV�DV�ZHOO��%DOFL�DQG�RWKHUV�������
&DPSEHOO�DQG�+HQGUL[��������

3K\WRSKWKRUD�FLQQDPRPL�LV�IRXQG�LQ�PDQ\�IRUHVW�W\SHV�
WKURXJKRXW�WKH�6RXWKHDVWHUQ�8QLWHG�6WDWHV��&DPSEHOO�DQG�
+HQGUL[�������+HQGUL[�DQG�&DPSEHOO�������0F/DXJKOLQ�
DQG�RWKHUV�������EXW�LV�QRW�WROHUDQW�RI�FROG�HQYLURQPHQWV�
ZLWK�DQQXDO�PLQLPXP�WHPSHUDWXUHV�OHVV�WKDQ������&��%DOFL�
DQG�RWKHUV�������%HQVRQ��������,W�LV�JHQHUDOO\�QRW�IRXQG�
QRUWK�RI�����ODWLWXGH��%DOFL�DQG�RWKHUV�������RU�LQ�KLJKHU�
HOHYDWLRQV�DW�ORZHU�ODWLWXGHV��,Q�DQ�H[SHULPHQWDO�VWXG\�ZLWK�
$PHULFDQ�FKHVWQXW�VHHGOLQJV��5KRDGHV�DQG�RWKHUV��������
IRXQG�WKDW�WKH�RFFXUUHQFH�RI�3��FLQQDPRPL�LQIHFWLRQ�ZDV�
JUHDWHU�LQ�ZHW�VRLO�WKDQ�LQ�GU\�VRLO��EXW�DURXQG����SHUFHQW�RI�
VHHGOLQJV�EHFDPH�LQIHFWHG�UHJDUGOHVV�RI�VRLO�PRLVWXUH��0DQ\�
REVHUYHUV�QRWHG�WKH�ORFDO�GHFOLQH�DQG�GHDWK�RI�ODUJH�QXPEHUV�
RI�$PHULFDQ�FKHVWQXW�WUHHV�DGMDFHQW�WR�RQH�DQRWKHU��DQG�VXFK�
HSLGHPLFV�RIWHQ�EHJDQ�DW�SRRUO\�GUDLQHG�VLWHV�ZLWK�KHDY\�
VRLOV�DQG�WKHQ�VSUHDG�WR�KLJKHU��GULHU�VLWHV��&UDQGDOO�DQG�
RWKHUV��������+RZHYHU��VXVFHSWLEOH�WUHHV�RQ�ZHOO�GUDLQHG�
VRLOV�KDYH�DOVR�VXFFXPEHG�WR�WKH�GLVHDVH�LI�WKH�VRLO�EHFRPHV�
LQIHFWHG��%DOFL�DQG�RWKHUV�������&ODUN�DQG�RWKHUV�������
����D����&ODUN�DQG�RWKHUV������������D���DWWULEXWHG�IDLOXUH�LQ�
WKH�ÀUVW�\HDU�VXUYLYDO�RI�SXUH�$PHULFDQ�FKHVWQXW�SODQWLQJV�
LQ�WKH�6RXWKHDVWHUQ�8QLWHG�6WDWHV�WR�3��FLQQDPRPL�WKDW�ZDV�
SUREDEO\�EURXJKW�LQ�IURP�QXUVHU\�VWRFN�

3K\WRSKWKRUD�FLQQDPRPL�UHSUHVHQWV�D�ODUJH�WKUHDW�WR�
UHVWRUDWLRQ�RI�$PHULFDQ�FKHVWQXW�LQ�WKH�DUHDV�ZLWK�FOLPDWH�
DQG�VRLO�FRQGLWLRQV�IDYRUDEOH�WR�WKH�GLVHDVH��LQFOXGLQJ�WKH�
6RXWKHUQ�3LHGPRQW��WKH�%OXH�5LGJH��DQG�VRPH�DUHDV�ZLWKLQ�
7HQQHVVHH�DQG�.HQWXFN\��7KHUH�FXUUHQWO\�H[LVWV�QR�HIIHFWLYH�
FRQWURO�RI�WKH�GLVHDVH�LQ�WKH�QXUVHU\��LQ�WKH�ÀHOG��RU�WKURXJK�
EUHHGLQJ�SURJUDPV��6FUHHQLQJ�E\�WKH�$PHULFDQ�&KHVWQXW�
)RXQGDWLRQ�DQG�WKH�&RQQHFWLFXW�$JULFXOWXUH�([SHULPHQW�
6WDWLRQ�IRU�UHVLVWDQFH�WR�WKH�GLVHDVH�LV�LQ�WKH�EHJLQQLQJ�
VWDJHV�DQG�VKRZV�SURPLVH��$QDJQRVWDNLV�������-DPHV�
������-HIIHUV�DQG�RWKHUV��������7KH�JHQHV�IRU�UHVLVWDQFH�
DSSHDU�WR�EH�LQFRPSOHWHO\�GRPLQDQW�EXW�DUH�GLIIHUHQW�IURP�
JHQHV�FRQWUROOLQJ�UHVLVWDQFH�LQ�EOLJKW��$QDJQRVWDNLV��������
7KHUHIRUH��LW�FRXOG�EH�PDQ\�\HDUV�EHIRUH�WUHHV�UHVLVWDQW�WR�
ERWK�IXQJDO�SDWKRJHQV�DUH�SURGXFHG��

7KH�$VLDQ�FKHVWQXW�JDOO�ZDVS��'U\RFRVPXV�NXULSKLOXV��
LV�D�UHFHQWO\�LQWURGXFHG�SHVW�WKDW�DOVR�SRVHV�D�WKUHDW�WR���
$PHULFDQ�FKHVWQXW��$QDJQRVWDNLV�DQG�RWKHUV�������-DFREV�

��

���3HUVRQDO�FRPPXQLFDWLRQ��������*ULIÀQ��*�-��3URIHVVRU�(PHULWXV��9LUJLQLD�3RO\WHFKQLF�DQG�6WDWH�8QLYHUVLW\��DQG�3UHVLGHQW��$PHULFDQ�&KHVWQXW�
&RRSHUDWRUV�)RXQGDWLRQ�������)RUHVW�6HUYLFH�5RDG������1HZSRUW��9$�������



�������,QWURGXFHG�LQ�*HRUJLD�LQ�������WKH�VSHFLHV�KDV�
TXLFNO\�VSUHDG�WKURXJK�WKH�UDQJH�RI�$PHULFDQ�FKHVWQXW�
DQG�LV�QRZ�IRXQG�WKURXJKRXW�7HQQHVVHH�DQG�DV�IDU�QRUWK�
DV�&OHYHODQG��2+��%RWK�$PHULFDQ�FKHVWQXW�DQG�&KLQHVH�
FKHVWQXW�DUH�VXVFHSWLEOH�WR�$VLDQ�FKHVWQXW�JDOO�ZDVS��PDNLQJ�
LW�XQFOHDU�KRZ�WKLV�VSHFLHV�PD\�DIIHFW�FKHVWQXW�K\EULGV�
GHYHORSHG�IRU�UHVWRUDWLRQ��$QDJQRVWDNLV�DQG�RWKHUV��������
7KH�LQVHFW�KDV�EHHQ�IRXQG�RQ�EOLJKW�UHVLVWDQW�K\EULGV��
SODQWHG�LQ�WKH�ÀHOG��EXW�HIIHFWV�RQ�VHHGOLQJ�JURZWK�KDYH�QRW�
EHHQ�\HW�GHWHUPLQHG���

2WKHU�SRWHQWLDOO\�KDUPIXO�H[RWLF�SHVWV�LQFOXGH�WKH�$VLDWLF�
RDN�ZHHYLO��&\UWHSLVWRPXV�FDVWDQHXV�5RHORIV�&ROHRSWHUD��
&XUFXOLRQLGDH���WKH�J\SV\�PRWK��/\PDQWULD�GLVSDU�/��
/HSLGRSWHUD��/\PQDQWULLGDH���DQG�WKH�$VLDQ�DPEURVLD�
EHHWOHV��&ROHRSWHUD��6FRO\WLGDH���7KH�$VLDWLF�RDN�ZHHYLO�
LV�DQ�H[RWLF�SHVW�IURP�-DSDQ�WKDW�SUHIHUV�WR�IHHG�RQ�VSHFLHV�
LQ�WKH�)DJDFHDH�IDPLO\��SDUWLFXODUO\�RDNV��)HUJXVRQ�DQG�
RWKHUV�������)UHGHULFN�DQG�*HULQJ��������7KLV�VSHFLHV�
LV�HVSHFLDOO\�GDPDJLQJ�EHFDXVH�ODUYDH�IHHG�RQ�URRWV�DQG�
HPHUJLQJ�UDGLFOHV��ZKLOH�DGXOWV�IHHG�RQ�OHDYHV��5ROLQJ�������
7ULSOHKRUQ��������7KH�$VLDWLF�RDN�ZHHYLO�ZDV�WKH�PRVW�
DEXQGDQW�LQVHFW�FDXJKW�LQ�WUDSV�LQ�D�0LVVRXUL�2]DUN�IRUHVW�
�/LQLW�������DQG�LV�SUREDEO\�FRQWULEXWLQJ�WR�RDN�GHFOLQH�
LQ�WKRVH�IRUHVWV��7KH�$VLDWLF�RDN�ZHHYLO�ZDV�IRXQG�WR�EH�
PRUH�SUHYDOHQW�RQ�FKHVWQXW�WUHHV�WKDQ�RDN�WUHHV��ZKHUH�LW�
ZDV�IRXQG�WR�FRPSOHWHO\�GHIROLDWH�\RXQJ�FKHVWQXW�VHHGOLQJV�
�-RKQVRQ��������

7KH�J\SV\�PRWK�LV�DQ�H[RWLF�SHVW�WKDW�ZDV�LQWURGXFHG�
IURP�(XURSH��DQG�WKH�ÀUVW�J\SV\�PRWK�RXWEUHDNV�EHJDQ�
DURXQG�WKH�VDPH�WLPH�DV�WKH�FKHVWQXW�EOLJKW�IXQJXV��7KH�
VSHFLHV�KDV�GHYDVWDWHG�YDVW�DUHDV�RI�RDN�GRPLQDWHG�IRUHVWV�
LQ�WKH�$SSDODFKLDQ�0RXQWDLQV�LQ�9LUJLQLD�DQG�QRUWKZDUG�
WKURXJK�HDVWHUQ�GHFLGXRXV�IRUHVWV��7KH�J\SV\�PRWK�FRXOG�
EH�D�SRWHQWLDO�SUREOHP�LQ�GHIROLDWLRQ�RI�EOLJKW�UHVLVWDQW�
FKHVWQXWV��DV�LW�KDV�EHHQ�REVHUYHG�IHHGLQJ�DJJUHVVLYHO\�RQ�
QDWLYH�FKHVWQXWV�VLQFH�������0RVKHU��������7KH�J\SV\�PRWK�
ZDV�IRXQG�WR�JURZ�ODUJHU�ZKHQ�IHG�OHDYHV�IURP�VHFRQG�
JHQHUDWLRQ�EDFNFURVV�FKHVWQXW�K\EULGV�ZKHQ�FRPSDUHG�WR�
OHDYHV�IURP�SXUH�$PHULFDQ�VHHGOLQJV��5LHVNH�DQG�RWKHUV�
�������VLPLODUO\��J\SV\�PRWK�JUHZ�EHWWHU�RQ�WUDQVJHQLF�
FKHVWQXWV�ZKHQ�FRPSDUHG�WR�QDWLYH�$PHULFDQ�FKHVWQXWV�
�3RVW�DQG�3DUU\��������7KH�SUHIHUHQFH�RI�WKH�PRWK�IRU�WKH�
%&�)��JHQHUDWLRQ�RI�FKHVWQXW�K\EULG�LV�FXUUHQWO\�XQNQRZQ��

7KH�$VLDQ�DPEURVLD�EHHWOHV�ZHUH�ÀUVW�LPSRUWHG�LQWR�HDVWHUQ�
1RUWK�$PHULFD�LQ�WKH�����V��DQG�QHZ�VSHFLHV�KDYH�UHFHQWO\�
EHHQ�GLVFRYHUHG��$WNLQVRQ�DQG�RWKHUV�������6FKLHIHU�DQG�
%ULJKW��������7KH�LQVHFW�ERUHV�LQWR�VPDOO�VDSOLQJV�DQG�WUHHV��
FUHDWLQJ�WXQQHOV�DQG�JDOOHULHV�DQG�SRWHQWLDOO\�LQWURGXFLQJ�
IXQJL�LQWR�WKH�ZRXQGV��;\ORVDQGUXV�FUDVVLXVFXOXV�
0RWVFKXOVN\�KDV�EHHQ�IRXQG�WR�QHJDWLYHO\�LPSDFW�&KLQHVH�
FKHVWQXWV�LQ�RUFKDUGV�LQ�PLGGOH�7HQQHVVHH��2OLYHU�DQG�
0DQQLRQ��������EXW�WKHUH�LV�OLWWOH�LQIRUPDWLRQ�RQ�HIIHFWV��
WKHVH�EHHWOHV�ZLOO�KDYH�RQ�$PHULFDQ�FKHVWQXW�VHHGOLQJV��
K\EULG�VHHGOLQJV��RU�WUDQVJHQLF�WUHHV��0RUWDOLW\�FDXVHG�
E\�WKLV�LQVHFW�ZDV�REVHUYHG�RQ�WKH�UHVHDUFK�SORWV�RI�WKH�
$PHULFDQ�&KHVWQXW�&RRSHUDWRUV�)RXQGDWLRQ��W\SLFDOO\�RQ�
$PHULFDQ�FKHVWQXW�VWHP�����LQ�GLDPHWHU����$QRWKHU�UHFHQWO\�
LPSRUWHG�$VLDQ�DPEURVLD�EHHWOH��;\ORVDQGUXV�PXWLODWXV�
%ODQGIRUG��LV�NQRZQ�WR�EH�D�SHVW�WR�&KLQHVH�FKHVWQXW�LQ�
LWV�QDWLYH�&KLQD��EXW�WKLV�EHHWOH�LV�FXUUHQWO\�VRXWK�RI�WKH�
$PHULFDQ�FKHVWQXW�VSHFLHV�UDQJH��6FKHLIHU�DQG�%ULJKW�������
6L[�DQG�RWKHUV�������

7ZR�QDWLYH�LQVHFWV�WKDW�DIIHFW�FKHVWQXW�LQFOXGH�WKH�FKHVWQXW�
VDZÁ\�>&UDHVXV�FDVWDQHDH�0DUVKDOO�+\PHQRSWHUD��
7HQWKUHGLQLDH@�DQG�WKH�WZROLQHG�FKHVWQXW�ERUHU��$JULOXV�
ELOLQHDWXV�:HEHU��&ROHRSWHUD��%XSUHVWLGDH���7KH�FKHVWQXW�
VDZÁ\�IHHGV�RQ�OHDYHV��DQG�WKH�RQO\�SDSHU�WKDW�KDV�UHSRUWHG�
VDZÁ\�RQ�FKHVWQXW�VKRZHG�WKDW�LW�ZDV�PRUH�GDPDJLQJ�WR�
WUHHV�SODQWHG�LQ�VKDGHG�HQYLURQPHQWV�WKDQ�WKRVH�SODQWHG�LQ�
RSHQ�FRQGLWLRQV��,Q�DGGLWLRQ��WKH�VDZÁ\�SUHIHUUHG�K\EULG�
�%&�)���DQG�$PHULFDQ�FKHVWQXW�VHHGOLQJV�RYHU�&KLQHVH�
FKHVWQXW�VHHGOLQJV��3LQFKRW�DQG�RWKHUV��������7KH�FKHVWQXW�
VDZÁ\�LV�D�UDUH�VSHFLHV�DQG�WKH�LPSDFW�RI�GHIROLDWLRQ�RQ�
FKHVWQXW�UHVWRUDWLRQ�LV�XQFOHDU��

+LVWRULFDOO\��WKH�$PHULFDQ�FKHVWQXW�ZDV�WKH�SULPDU\�KRVW�
RI�WKH�WZROLQHG�FKHVWQXW�ERUHU��EXW�UHG�RDNV�KDYH�EHFRPH�
WKH�SULPDU\�KRVW�VLQFH�WKH�GHPLVH�RI�FKHVWQXW��+DDFN�DQG�
$FFLDYDWWL��������7KH�LQVHFW�LV�NQRZQ�WR�NLOO�WUHHV�WKDW�
DUH�DOUHDG\�VWUHVVHG�E\�ÀUVW�DWWDFNLQJ�WKH�FURZQ�DQG�WKHQ�
PRYLQJ�GRZQ�LQWR�WKH�WUXQN�XQWLO�WKH�WUHH�GLHV�DIWHU�
�²��\HDUV��&RWH�DQG�$OOHQ��������7KH�FKHVWQXW�ERUHU�FDQ�
LQYDGH�DIWHU�J\SV\�PRWK�LQIHVWDWLRQV��EXW�SRSXODWLRQV�FDQ�EH�
UHGXFHG�E\�UHPRYLQJ�G\LQJ�WUHHV�DQG�WUHHV�ZLWK�SRRU�YLJRU�
�0X]LND�DQG�RWKHUV��������1R�LQIRUPDWLRQ�H[LVWV�RQ�WKH�
LPSDFW�WKLV�VSHFLHV�ZLOO�KDYH�RQ�FKHVWQXW�UHVWRUDWLRQ��EXW�WKH�
LQVHFW�ZLOO�OLNHO\�RQO\�DWWDFN�PDWXUH�WUHHV�RI�ORZ�YLJRU�
�

��

���&ODUN��6�/��������7KH�ÀUVW�UHVHDUFK�SODQWLQJV�RI�WKLUG�JHQHUDWLRQ��WKLUG�EDFNFURVV�$PHULFDQ�FKHVWQXW��&DVWDQHD�GHQWDWD��LQ�WKH�6RXWKHDVWHUQ�
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7KH�HIIHFWV�RI�ÀUH�RQ�$PHULFDQ�FKHVWQXW�DUH�QRW�ZHOO�
XQGHUVWRRG��6RPH�HDUO\�REVHUYDWLRQV�UHSRUW�WKDW�FKHVWQXW�
LV�QHJDWLYHO\�DIIHFWHG�E\�ÀUH�EHFDXVH�RI�LWV�WKLQ�EDUN�DQG�
VKDOORZ�URRW�V\VWHP��VXJJHVWLQJ�WKDW�DQWKURSRJHQLF�ÀUH�
LQ�WKH�$SSDODFKLDQ�RDN�FKHVWQXW�IRUHVW�PD\�KDYH�OLPLWHG�
QDWXUDO�FKHVWQXW�UHJHQHUDWLRQ��$VKH�������%XWWULFN�DQG�
+ROPHV�������3DLOOHW�������5XVVHOO��������)URWKLQJKDP�
�������IRXQG�WKDW�$PHULFDQ�FKHVWQXW�ZDV�PRVWO\�DEVHQW�
IURP�IUHTXHQWO\�EXUQHG�IRUHVWV�RI�SLWFK�SLQH�DQG�VFUXE�
RDN��)LUH�GDPDJH�WR�$PHULFDQ�FKHVWQXW�EDUN�PD\�LQFUHDVH�
VXVFHSWLELOLW\�WR�GLVHDVH�DQG�LQVHFW�LQIHVWDWLRQ��+DZOH\�
DQG�+DZHV�������5XVVHOO��������+RZHYHU��WKH�YLJRURXV�
VSURXWLQJ�RI�$PHULFDQ�FKHVWQXW�VXJJHVWV�WKDW�LW�PD\�
EH�DEOH�WR�SHUVLVW�IROORZLQJ�LQIUHTXHQW�EXUQLQJ��3DLOOHW�
�������QRWHG�HYLGHQFH�RI�ÀUH�SUHFHGLQJ�VKDUS�LQFUHDVHV�LQ�
WKH�SURSRUWLRQ�RI�$PHULFDQ�FKHVWQXW�SROOHQ�LQ�VHGLPHQW��
0F(ZDQ�DQG�RWKHUV��������UHODWHG�SDWWHUQV�RI�ÀUH�IUHTXHQF\�
ZLWK�FKDQJLQJ�IRUHVW�FRPSRVLWLRQ�IURP�RDN�FKHVWQXW�IRUHVWV�
WR�IRUHVWV�GRPLQDWHG�E\�PDSOH��7R�RXU�NQRZOHGJH��WKHUH�
H[LVWV�RQO\�RQH�H[SHULPHQWDO�ÀUH�VWXG\�XVLQJ�SXUH�$PHULFDQ�
FKHVWQXW�VHHGOLQJV�WR�GHWHUPLQH�HIIHFWV�RI�ÀUH�RQ�VHHGOLQJ�
VSURXWLQJ�DQG�JURZWK�UHVSRQVH��EXW�WKLV�VWXG\�LV�VWLOO�LQ�
WKH�HDUO\�VWDJHV���7KH�FRPSOH[�LQWHUDFWLRQV�EHWZHHQ�VLWH�
FRQGLWLRQV��ÀUH�LQWHQVLW\��ÀUH�IUHTXHQF\��DQG�ÀUH�VHDVRQ�
PDNH�LW�GLIÀFXOW�WR�SUHGLFW�KRZ�$PHULFDQ�FKHVWQXW�ZLOO�
UHVSRQG�WR�ÀUH�ZLWKRXW�DGGLWLRQDO�UHVHDUFK��+RZHYHU��WKH�
FRQWUDVWLQJ�SDWWHUQ�RI�EHORZ��DQG�DERYH�JURXQG�ELRPDVV�
DOORFDWLRQ�EHWZHHQ�FKHVWQXW�DQG�RDNV�KLFNRULHV��:DQJ�DQG�
RWKHUV�������VXJJHVWV�WKDW�$PHULFDQ�FKHVWQXW�PD\�QRW�EH�
DGDSWHG�WR�ÀUH�DV�ZHOO�DV�RDNV�DQG�KLFNRULHV��

([WUHPH�ZHDWKHU�HYHQWV��LQFOXGLQJ�H[FHVVLYH�KHDWLQJ��ORZ�
ZLQWHU�WHPSHUDWXUH��IURVW�VWUHVV��DQG�GURXJKW��PD\�GDPDJH�
$PHULFDQ�FKHVWQXW��([FHVVLYH�KHDWLQJ�RI�WKH�VRLO�FDQ�
LQMXUH�FKHVWQXW�ZKHQ�\RXQJ��+RXJK��������DQG�VSURXWV�DUH�
VHQVLWLYH�WR�IURVW�ZKHQ�JUHHQ��WHQGHU��DQG�FORVH�WR�WKH�JURXQG�
�0DWWRRQ�������=RQ��������7KH�KHDOWK�DQG�YLJRU�RI�VSURXWV�
LV�LPSDLUHG�E\�H[FHVVLYH�KHDW�RU�FROG��=RQ��������*XUQH\�
DQG�RWKHUV��������UHSRUWHG�WKDW�$PHULFDQ�FKHVWQXW�VDSOLQJV�
DUH�DSSUR[LPDWHO\����&�OHVV�FROG�WROHUDQW�WKDQ�UHG�RDN�DQG�
VXJDU�PDSOH��VXJJHVWLQJ�WKDW�WKH�QRUWKHUQ�OLPLW�RI�WKH�UDQJH�
PD\�EH�OLPLWHG�E\�FROG�WROHUDQFH�

63(&,$/�86(6�

3HUKDSV�WKH�EHVW�NQRZQ�SURGXFW�RI�$PHULFDQ�FKHVWQXW�
KDV�QRWKLQJ�WR�GR�ZLWK�LWV�ZRRG�YDOXH��7KH�ÁDYRUIXO�QXW�
LW�SURGXFHV�ZDV�HQMR\HG�UDZ��URDVWHG��RU�ERLOHG�E\�1DWLYH�
$PHULFDQV�DQG�VHWWOHUV��DQG�LW�ZDV�DQ�LPSRUWDQW�IRRG�VRXUFH�
IRU�OLYHVWRFN�DQG�ZLOGOLIH�VXFK�DV�WXUNH\V�DQG�VTXLUUHOV�

�&ODSSHU�DQG�*UDYDWW�������+HSWLQJ�������<RXQJV��������
)RU�WKRVH�OLYLQJ�LQ�WKH�$SSDODFKLDQV��FKHVWQXWV�ZHUH�D�
VXSSOHPHQWDO�IRRG�DQG�SURYLGHG�D�VRXUFH�RI�LQFRPH��
���FHQWV�WR����SHU�EXVKHO��=RQ��������'XULQJ�WKH�ODWH�
��WK�FHQWXU\�DQG�HDUO\���WK�FHQWXU\��FKHVWQXWV�ZHUH�D���
SRSXODU�WUHDW�LQ�ODUJH�FLWLHV�DQG�FRXOG�EH�D�SURÀWDEOH�VPDOO�
EXVLQHVV�YHQWXUH�

$PHULFDQ�FKHVWQXW�ZRRG�KDV�D�QDUURZ�ZKLWLVK�WR�OLJKW�
EURZQ�VDSZRRG�DQG�JUD\LVK�EURZQ�KHDUWZRRG�WKDW����
GDUNHQV�ZLWK�DJH��$PHULFDQ�FKHVWQXW�LV�DQ�LGHDO�WUHH�IRU�
PDQ\�FRPPRQ�IRUHVW�SURGXFWV�EHFDXVH�LW�LV�URW�UHVLVWDQW�����
VWUDLJKW�JUDLQHG��DQG�PRGHUDWHO\�OLJKW�ZHLJKW��ZLWK�DQ�
DYHUDJH�VSHFLÀF�JUDYLW\�RI������,W�H[SHULHQFHV�PRGHUDWH�
VKULQNDJH�DQG�KDV�OLWWOH�WHQGHQF\�WR�ZDUS�RU�FKHFN�ZKHQ�
GU\LQJ��<RXQJV��������,Q�WKH�SDVW��$PHULFDQ�FKHVWQXW�ZDV�
XVHG�IRU�KHDY\�OXPEHU��VKLQJOHV��IXHOZRRG��WHOHJUDSK�DQG�
WHOHSKRQH�SROHV��UDLOV��SRVWV��SLOLQJV��WUROOH\�DQG�UDLOURDG��
WLHV��DQG�HYHQ�PXVLFDO�LQVWUXPHQWV�VXFK�DV�SLDQRV��+HSWLQJ�
������6PLWK�������=RQ��������)URWKLQJKDP��������
UHSRUWHG�WKDW�FKHVWQXW�ZDV�XVHG�IRU�EXLOGLQJ��EULGJH�DQG�
FDU�FRQVWUXFWLRQ��LQWHULRU�ÀQLVK��IXUQLWXUH��PROGLQJ��DQG�
FDELQHW�ZRUN��DQG�EHFDXVH�RI�LWV�XQLIRUP�GHQVLW\��$PHULFDQ�
FKHVWQXW��ZDV�LGHDO�IRU�DQQHDOLQJ�EUDVV��D�SURFHVV�UHTXLULQJ�
JRRG�WHPSHUDWXUH�FRQWURO��

$PHULFDQ�FKHVWQXW�ZDV�RQFH�WKH�PDMRU�VRXUFH�RI�WDQQLQV�
IRU�OHDWKHU�SURGXFWLRQ�LQ�WKH�8QLWHG�6WDWHV��:LWK�WDQQLQ�
FRQWHQW�RI���WR����SHUFHQW�DQG�QXPHURXV�ODUJH�ORJV�
DYDLODEOH��$PHULFDQ�FKHVWQXW�ZDV�DQ�REYLRXV�FKRLFH�IRU�
WKH�WDQQLQJ�LQGXVWU\��<RXQJV��������3URFHVVHG�FKHVWQXW�
HQGHG�XS�LQ�WDQQHULHV�DOO�RYHU�WKH�$SSDODFKLDQV�EXW�DOVR�
LQ�0DVVDFKXVHWWV��WKH�OHDGLQJ�OHDWKHU�SURGXFLQJ�6WDWH��
'HSHQGHQFH�RI�WKH�LQGXVWU\�ZDV�VXFK�WKDW�HYHQ�DIWHU�PRVW�
FKHVWQXWV�ZHUH�NLOOHG�E\�WKH�EOLJKW��GHDG�WUHHV�ZHUH�EHLQJ�
KDUYHVWHG�IRU�WDQQHULHV��&ODSSHU�DQG�*UDYDWW��������

*(1(7,&6

$PHULFDQ�FKHVWQXW�LV�WKRXJKW�WR�KDYH�WKH�ORZHVW�JHQHWLF�
YDULDELOLW\�ZLWKLQ�WKH�&DVWDQHD�JHQXV��'DQH�DQG�RWKHUV�
������+XDQJ�DQG�RWKHUV��������7KH�SURSRUWLRQ�RI�JHQHWLF�
GLYHUVLW\�IRXQG�DPRQJ�$PHULFDQ�FKHVWQXW�SRSXODWLRQV�
LV�PXFK�ORZHU�WKDQ�DYHUDJHV�UHSRUWHG�IRU�VSHFLHV�ZLWK�D�
ZLGH�JHRJUDSKLF�UDQJH��VSHFLHV�ZLWK�DQ\�VHHG�GLVSHUVDO�
PHFKDQLVP��VSHFLHV�ZLWK�VLPLODU�PRGHV�RI�UHSURGXFWLRQ��
RU�WHPSHUDWH�VSHFLHV��0RVW�JHQHWLF�GLYHUVLW\�DSSHDUV�WR�EH�
ZLWKLQ�SRSXODWLRQV��+XDQJ��������/RZ�JHQHWLF�GLYHUVLW\�
FRXOG�EH�UHODWHG�WR�WKH�GHPLVH�RI�WKH�VSHFLHV�GXH�WR�LQN�
GLVHDVH�DQG�FKHVWQXW�EOLJKW��

��

���&ODUN��6�/��������7KLQQLQJ�DQG�EXUQLQJ�HIIHFWV�RQ�QRUWKHUQ�UHG�RDN�DQG�$PHULFDQ�FKHVWQXW��0DQXVFULSW�LQ�SUHSDUDWLRQ��$XWKRU�FDQ�EH�UHDFKHG�DW�
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$PHULFDQ�FKHVWQXW�ZLOO�UHDGLO\�K\EULGL]H�ZLWK�&KLQHVH�
FKHVWQXW�DQG�-DSDQHVH��&DVWDQHD�FUHQDWD��FKHVWQXW��FURVVHV�
RI�ZKLFK�DUH�EHLQJ�GHYHORSHG�LQ�VHDUFK�RI�D�EOLJKW�UHVLVWDQW�
WUHH��$QDJQRVWDNLV�������%XUQKDP�DQG�RWKHUV�������
+HEDUG��������$�VWXG\�E\�&ODSSHU��������FURVVHG�$PHULFDQ�
FKHVWQXW�ZLWK�&KLQHVH��-DSDQHVH�DQG�6HJXLQ��&DVWDQHD�
VHJXLQLL��FKHVWQXWV��DV�ZHOO�DV�QDWLYH�FKLQTXDSLQ�VSHFLHV��
PDQ\�RI�ZKLFK�KDYH�EHHQ�PRUH�UHFHQWO\�FODVVLÀHG�DV�
YDULHWLHV�RI�&DVWDQHD�SXPLOD��

5(6725$7,21

2YHU�WKH�SDVW����\HDUV��PXFK�UHVHDUFK�KDV�EHHQ�FRQGXFWHG�
WR�SURGXFH�EOLJKW�UHVLVWDQW�FKHVWQXWV�XVLQJ�EUHHGLQJ�
WHFKQLTXHV��ELRORJLFDO�FRQWURO��DQG�JHQHWLF�HQJLQHHULQJ��
&KHVWQXWV�ZHUH�EUHG�DV�HDUO\�DV�WKH�����V��SULPDULO\�WR�
LPSURYH�QXW�SURGXFWLRQ�XVLQJ�K\EULGV�RI�QDWLYH�FKHVWQXW�DQG�
FKLQTXDSLQV�ZLWK�$VLDQ�DQG�(XURSHDQ�YDULHWLHV��%XUQKDP�
DQG�RWKHUV�������9DQ�)OHHW��������(DUO\�EUHHGLQJ�IRU�EOLJKW�
UHVLVWDQFH�ZDV�ÀUVW�FRQGXFWHG�LQ�WKH�����V�E\�WKH�2IÀFH�
RI�)RUHVW�3DWKRORJ\��8�6��'HSDUWPHQW�RI�$JULFXOWXUH��DQG�
E\�$UWKXU�*UDYHV�LQ�KLV�ZRUN�ZLWK�WKH�%URRNO\Q�%RWDQLFDO�
*DUGHQ��*UDYH·V�ZRUN�ZDV�ODWHU�WUDQVIHUUHG�LQ�WKH�����V�WR�
WKH�&RQQHFWLFXW�$JULFXOWXUH�([SHULPHQW�6WDWLRQ��%XUQKDP�
DQG�RWKHUV��������(DUO\�HIIRUWV�ZHUH�SULPDULO\�IRFXVHG�
RQ�GHYHORSLQJ�D�VLQJOH�FURVV�ZLWK�WKH�GHVLUHG�WUDLWV�WKDW�
FRXOG�EH�YHJHWDWLYHO\�SURSDJDWHG��'LOOHU�DQG�&ODSSHU�
������*UDYHV��������EXW�WKH�SURJUDPV�IDLOHG�E\�WKH�����V�
SULPDULO\�GXH�WR�DQ�LQDGHTXDWH�XQGHUVWDQGLQJ�RI�LQKHULWDQFH�
RI�UHVLVWDQFH�DQG�GHVLUHG�IRUP��%XUQKDP�DQG�RWKHUV��������
$OWHUQDWLYH�EUHHGLQJ�SURJUDPV�KDYH�EHHQ�DWWHPSWHG�WR�
GHYHORS�FURVVHV�WKDW�SURPRWH�QDWXUDO�UHVLVWDQFH�DPRQJ�
H[LVWLQJ�$PHULFDQ�FKHVWQXW�SRSXODWLRQV��*ULIÀQ��������
5HVHDUFKHUV�ZLWK�WKH�$PHULFDQ�&KHVWQXW�&RRSHUDWRUV�
)RXQGDWLRQ�FURVV�VXUYLYLQJ�$PHULFDQ�FKHVWQXWV��DQG�KDYH�
\LHOGHG�D�UHODWLYHO\�KLJK�IUHTXHQF\�RI�SURJHQ\�ZLWK�ORZ�
OHYHOV�RI�EOLJKW�UHVLVWDQFH��*ULIÀQ��������6LQFH�������WKH�
$PHULFDQ�&KHVWQXW�&RRSHUDWRUV�)RXQGDWLRQ�KDV�SODQWHG�
RYHU���������WUHHV�RI�WKHVH�SURJHQLHV�DFURVV�WKH�QDWLYH�UDQJH�
RI�$PHULFDQ�FKHVWQXW�

+\SRYLUXOHQFH�RI�WKH�FKHVWQXW�EOLJKW�KDV�EHHQ�WHVWHG�
DV�D�PHDQV�WR�FRQWURO�WKH�GLVHDVH��$QDJQRVWDNLV�������
)XOEULJKW�DQG�RWKHUV�������-D\QHV�DQG�(OOLVWRQ������������
5HVHDUFK�IURP�(XURSH�DQG�WKH�8QLWHG�6WDWHV�VXJJHVWV�WKDW�
K\SRYLUXOHQW�VWUDLQV�RI�WKH�FKHVWQXW�EOLJKW�FDQ�ZHDNHQ�WKH�
SDWKRJHQ��$QDJQRVWDNLV�������*ULIÀQ�DQG�RWKHUV�������
0DF'RQDOG�DQG�)XOEULJKW��������+\SRYLUXOHQW�VWUDLQV�
RI�WKH�EOLJKW�FDQ�VXUYLYH�DQG�VSUHDG�IRU�ORQJ�SHULRGV�LQ�
QDWXUDO�SRSXODWLRQV��$QDJQRVWDNLV��������:KLOH�ZLGHVSUHDG�

HIIRUWV�WR�FRQWURO�WKH�EOLJKW�WKURXJK�K\SRYLUXOHQFH�DORQH�
DUH�SUREDEO\�QRW�UHDOLVWLF��ELRORJLFDO�FRQWURO�DSSHDUV�WR�
EH�DQ�LPSRUWDQW�SDUW�RI�WKH�VROXWLRQ��$QDJQRVWDNLV�������
0LOJURRP�DQG�&RUWHVL��������

&XUUHQWO\��WKH�PRVW�SURPLVLQJ�RSWLRQ�IRU�ZLGHVSUHDG�
UHVWRUDWLRQ�RI�$PHULFDQ�FKHVWQXW�LV�WKH�GHYHORSPHQW�RI�
D�EOLJKW�UHVLVWDQW�FKHVWQXW�YDULHW\�WKURXJK�WKH�EDFNFURVV�
EUHHGLQJ�SURJUDPV�RI�WKH�$PHULFDQ�&KHVWQXW�)RXQGDWLRQ�
DQG�WKH�&RQQHFWLFXW�$JULFXOWXUDO�([SHULPHQW�6WDWLRQ�
�$QDJQRVWDNLV�������+HEDUG��������7KH�WHFKQLTXH�RI�XVLQJ�
PXOWLSOH�EDFNFURVVHV�ZLWK�WKH�UHVLVWDQW�SDUHQW�GLG�QRW�EHJLQ�
XQWLO�������7KH�EUHHGLQJ�SURJUDP�LQFOXGHV�WKH�K\EULGL]DWLRQ�
RI�$PHULFDQ�FKHVWQXW�ZLWK�&KLQHVH�FKHVWQXW�RU�-DSDQHVH�
FKHVWQXW�VSHFLHV�WKDW�DUH�QDWXUDOO\�UHVLVWDQW�WR�WKH�EOLJKW��
$IWHU�WKH�LQLWLDO�K\EULGL]DWLRQ��VXEVHTXHQW�EDFN�FURVVLQJV�
ZLWK�$PHULFDQ�FKHVWQXW�SURJUHVVLYHO\�UHGXFH�WKH�SURSRUWLRQ�
RI�JHQHWLF�PDWHULDO�IURP�WKH�$VLDQ�SDUHQW��XOWLPDWHO\�
UHVXOWLQJ�LQ�WKH�WKLUG�EDFNFURVV�K\EULGV��%&�)���WKDW�DUH����
SHUFHQW�$PHULFDQ�FKHVWQXW�EXW�UHWDLQ�WKH�JHQHV�IRU�EOLJKW�
UHVLVWDQFH��$IWHU�VFUHHQ�WHVWLQJ��%&�)��K\EULGV�WKDW�H[KLELW�
EOLJKW�UHVLVWDQFH�DUH�WKHQ�LQWHUFURVVHG�IRU�WZR�JHQHUDWLRQV�WR�
FUHDWH�WKH�%&�)��K\EULGV��ZKLFK�UHWDLQ����SHUFHQW�$PHULFDQ�
FKHVWQXW�JHQHWLFV�LQ�SURJHQ\�DV�ZHOO�DV�KLJK�OHYHOV�RI�
EOLJKW�UHVLVWDQFH��7KH�$PHULFDQ�&KHVWQXW�)RXQGDWLRQ�LV�
FXUUHQWO\�LQ�WKH�WHVWLQJ�SKDVH�RI�LWV�%&�)��VHHGOLQJV�WKURXJK�
LQRFXODWLRQV�LQ�FRQWUROOHG�RUFKDUG�VHWWLQJV��(DUO\�WHVWLQJ�
LQGLFDWHV�WKDW�PRUSKRORJLFDO�WUDLWV�RI�WKH�%&�)��K\EULGV�DUH�
FRQVLVWHQW�ZLWK�$PHULFDQ�FKHVWQXW��'LVNLQ�DQG�RWKHUV��������
EXW�PRUH�WHVWLQJ�LV�QHHGHG�WR�FRQÀUP�WKDW�EOLJKW�UHVLVWDQFH�
ZLOO�QRW�EUHDN�GRZQ�DV�WKH�WUHHV�DJH��+HEDUG��������7KH�
ODWHVW�WHVWV�LQGLFDWH�WKH�%&�)��IDPLOLHV�DUH�PRUH�UHVLVWDQW�
WKDQ�WKH�$PHULFDQ�SDUHQW�EXW�GLG�QRW�KDYH�DV�KLJK�RI�D�EOLJKW�
UHVLVWDQFH�DV�&KLQHVH�FKHVWQXW��6HOHFWLRQ�LV�QRW�\HW�FRPSOHWH�
LQ�7KH�$PHULFDQ�&KHVWQXW�)RXQGDWLRQV·�%&�)��RUFKDUGV���
7KH�)RUHVW�6HUYLFH��8�6��'HSDUWPHQW�RI�$JULFXOWXUH��DOVR�
SODQWV�%&�)��PDWHULDO�LQ�IRUHVW�VHWWLQJV�WR�WHVW�EOLJKW�
UHVLVWDQFH�DQG�PRUSKRORJLFDO�JURZWK�FKDUDFWHULVWLFV��&ODUN�
DQG�RWKHUV�����������D���(DUO\�UHVXOWV�LQGLFDWH�WKDW�WKH�
%&�)��JHQHUDWLRQ�KDV�KHLJKW�JURZWK�VLPLODU�WR�WKH�$PHULFDQ�
SDUHQW�EXW�EXG�EUHDN�SKHQRORJ\�WKDW�ZDV�VOLJKWO\�PRUH�
GHYHORSHG�WKDQ�$PHULFDQ�FKHVWQXW��&ODUN�DQG�RWKHUV��������

*HQHWLF�HQJLQHHULQJ�RI�$PHULFDQ�FKHVWQXW�LV�FXUUHQWO\�XQGHU�
ZD\��3URJUHVV�KDV�EHHQ�PDGH�LQ�VRPDWLF�HPEU\RJHQHVLV�
WR�UDSLGO\�SURGXFH�VHHGOLQJV�IURP�PXOWLSOH�JHQRW\SHV�WKDW�
KDYH�XQGHUJRQH�JHQHWLF�HQJLQHHULQJ�XVLQJ�D�ZKHDW�JHQH�
�0HUNOH�DQG�RWKHUV�������3LMXW�DQG�RWKHUV��������7KH�
ZLGHVSUHDG�GHSOR\PHQW�RI�JHQHWLFDOO\�HQJLQHHUHG�WUHHV�RQ�
SXEOLF�ODQGV�ZLOO�UHTXLUH�DGGUHVVLQJ�D�QXPEHU�RI�HWKLFDO�
DQG�VRFLDO�TXHVWLRQV��DV�ZHOO�DV�D�UHODWLYHO\�ODUJH�IXQGLQJ�

��

���3HUVRQDO�FRPPXQLFDWLRQ��������)�9��+HEDUG��'DWD�IURP�0HDGRZYLHZ�EOLJKW�UHVLVWDQFH�VFUHHQLQJ�WHVWV��$XWKRU�FDQ�EH�UHDFKHG�DW�
������+DZWKRUQH�'U���0HDGRZYLHZ��9$������������



EDVH��0HUNOH�DQG�RWKHUV��������'HSOR\PHQW�RI�WUHHV�EUHG�
XVLQJ�WUDGLWLRQDO�EUHHGLQJ�HIIRUWV�LV�QRZ�XQGHU�ZD\��&ODUN�
DQG�RWKHUV�����������D��EXW�VHOHFWLRQV�RI�VXSHULRU�IDPLOLHV�
DUH�QRW�\HW�FRPSOHWH��,W�LV�QRZ�XQGHUVWRRG�WKDW�WZR�RU�WKUHH�
LQFRPSOHWHO\�GRPLQDQW�JHQHV�FRQWURO�EOLJKW�UHVLVWDQFH�
�+HEDUG�������.XELVLDN�DQG�RWKHUV��������DQG�XVH�RI�JHQHWLF�
PDUNHU�HQKDQFHG�VFUHHQLQJ�ZRXOG�VSHHG�XS�WUDGLWLRQDO�
EUHHGLQJ�HIIRUWV�VXEVWDQWLDOO\��:KHHOHU�DQG�6HGHURII��
�������&DQGLGDWH�JHQHV�IRU�UHVLVWDQFH�DUH�FXUUHQWO\�EHLQJ�
LGHQWLÀHG��%DUDNDW�DQG�RWKHUV�������WKDW�FDQ�ODWHU�EH�XVHG�
LQ�ELRWHFKQRORJ\�HIIRUWV�WR�SURGXFH�D�EOLJKW�UHVLVWDQW�WUHH�RU�
WR�DVVLVW�LQ�'1$�PDUNHU�DVVLVWHG�VHOHFWLRQ��'1$�PDUNHU�
DVVLVWHG�VHOHFWLRQ�LV�D�SURPLVLQJ�WHFKQLTXH�WKDW�FRXOG�UHÀQH�
WKH�VHOHFWLRQ�RI�WUDLWV�LQ�WKH�WUDGLWLRQDO�EUHHGLQJ�SURJUDPV��
UHVXOWLQJ�LQ�PRUH�HIÀFLHQW�EUHHGLQJ�DQG�UHGXFLQJ�WKH�WLPH�
UHTXLUHG�WR�GHYHORS�UHVLVWDQFH��.XELVLDN�DQG�RWKHUV�������
:KHHOHU�DQG�6HGHURII��������7KHUHIRUH��LW�LV�SRVVLEOH�WKDW�D�
ODUJH�TXDQWLW\�RI�VHHGV�RI�EOLJKW�UHVLVWDQW�$PHULFDQ�FKHVWQXW�
DQG�$PHULFDQ�FKHVWQXW�YDULHWLHV�FRXOG�EH�SURGXFHG�LQ�WKH�
QHDU�IXWXUH�IRU�WKH�SXUSRVH�RI�UHVWRUDWLRQ��$QRWKHU�FULWLFDO�
QHHG�LQ�$PHULFDQ�FKHVWQXW�UHVWRUDWLRQ�LV�WR�WHVW�WKH�GXUDELOLW\�
RI�EOLJKW�UHVLVWDQW�$PHULFDQ�FKHVWQXW�DQG�$PHULFDQ�FKHVWQXW�
YDULHWLHV�GHYHORSHG�E\�WKH�$PHULFDQ�&KHVWQXW�)RXQGDWLRQ�
DQG�WKH�$PHULFDQ�&KHVWQXW�&RRSHUDWRUV�)RXQGDWLRQ��
HVSHFLDOO\�XQGHU�YDULRXV�HQYLURQPHQWDO�VWUHVVHV�WKDW�DUH�
NQRZQ�WR�DIIHFW�WKH�YLJRU�RI�$PHULFDQ�FKHVWQXW��*ULIÀQ�DQG�
RWKHUV��������

$&.12:/('*0(176

:H�WKDQN�'U��6DQGUD�$QDJQRVWDNLV��RI�WKH�&RQQHFWLFXW�
$JULFXOWXUDO�([SHULPHQW�6WDWLRQ��DQG�'U��*DU\�*ULIÀQ��RI�
WKH�$PHULFDQ�&KHVWQXW�&RRSHUDWRUV�)RXQGDWLRQ��IRU�WKHLU�
WKRURXJK�UHYLHZ�RI�DQ�HDUO\�YHUVLRQ�RI�WKLV�PDQXVFULSW��
�

��

/,7(5$785(�&,7('
�
$EUDPV��0�'��������)LUH�DQG�WKH�GHYHORSPHQW�RI�RDN�IRUHVWV��%LR6FLHQFH��
������������

$EUDPV��0�'��������'LVWULEXWLRQ��KLVWRULFDO�GHYHORSPHQW�DQG�
HFRSK\VLRORJLFDO�DWWULEXWHV�RI�RDN�VSHFLHV�LQ�WKH�HDVWHUQ�8QLWHG�6WDWHV��
$QQDOHV�GHV�6FLHQFHV�)RUHVWLHUHV��������������

$EUDPV��0�'��������7KH�UHG�PDSOH�SDUDGR[��:KDW�H[SODLQV�WKH�ZLGHVSUHDG�
H[SDQVLRQ�RI�UHG�PDSOH�LQ�HDVWHUQ�IRUHVWV"�%LRVFLHQFH�����������������

$EUDPV��0�'���5XIIQHU��&�0��������3K\VLRJUDSKLF�DQDO\VLV�RI�ZLWQHVV�WUHH�
GLVWULEXWLRQ������²������DQG�SUHVHQW�IRUHVW�FRYHU�WKURXJK�QRUWK�FHQWUDO�
3HQQV\OYDQLD��&DQDGLDQ�-RXUQDO�RI�)RUHVW�5HVHDUFK���������²����

$EUDPV��0�'���6FKXOW]��-�&���.OHLQHU��.�:��������(FRSK\VLRORJLFDO�
UHVSRQVHV�LQ�PHVLF�YHUVXV�[HULF�KDUGZRRG�VSHFLHV�WR�DQ�HDUO\�VHDVRQ�
GURXJKW�LQ�FHQWUDO�3HQQV\OYDQLD��)RUHVW�6FLHQFH���������²����

$QDJQRVWDNLV��6�/��������%LRORJLFDO�FRQWURO�RI�FKHVWQXW�EOLJKW��6FLHQFH��
�������������

$QDJQRVWDNLV��6�/��������&KHVWQXW�EOLJKW��WKH�FODVVLFDO�SUREOHP�RI�DQ�
LQWURGXFHG�SDWKRJHQ��0\FRORJLD������������

$QDJQRVWDNLV��6�/��������&KHVWQXWV�DQG�WKH�LQWURGXFWLRQ�RI�FKHVWQXW�EOLJKW��
$QQXDO�5HSRUW��1RUWKHUQ�1XW�*URZHUV�$VVRFLDWLRQ������������

$QDJQRVWDNLV��6�/��������$PHULFDQ�FKHVWQXW�VSURXW�VXUYLYDO�ZLWK�ELRORJLFDO�
FRQWURO�RI�WKH�FKHVWQXW�EOLJKW�IXQJXV�SRSXODWLRQ��)RUHVW�(FRORJ\�DQG�
0DQDJHPHQW��
�������������

$QDJQRVWDNLV��6�/��������7KH�HIIHFW�RI�PXOWLSOH�LPSRUWDWLRQV�RI�SHVWV�DQG�
SDWKRJHQV�RQ�D�QDWLYH�WUHH��%LRORJLFDO�,QYDVLRQV�������������

$QDJQRVWDNLV��6�/��������(IIHFWV�RI�VKDGH�RQ�JURZWK�RI�VHHGOLQJ�$PHULFDQ�
FKHVWQXW�WUHHV��1RUWKHUQ�-RXUQDO�RI�$SSOLHG�)RUHVWU\��������������

$QDJQRVWDNLV��6���&ODUN��6���0F1DE��+��������5HVLVWDQFH�RI�FKHVWQXW�WUHHV�
WR�$VLDQ�FKHVWQXW�JDOO�ZDVS��,Q�����VW�$QQXDO�5HSRUW�RI�WKH�1RUWKHUQ�
1XW�*URZHUV�$VVRFLDWLRQ��,QF��:RRVWHU��2+��1RUWKHUQ�1XW�*URZHUV�
$VVRFLDWLRQ��-XO\�������������������������

$VKH��:�:��������&KHVWQXW�LQ�7HQQHVVHH��7HQQHVVHH�*HRORJLFDO�6XUYH\�
%XOOHWLQ����%��1DVKYLOOH��71��7HQQHVVHH�'LYLVLRQ�RI�*HRORJ\�����S�

$WNLQVRQ��7�+���5DEDJOLD��5�-���%ULJKW��'�(��������1HZO\�GHWHFWHG�H[RWLF�
VSHFLHV�RI�;\OHERUXV��&ROHRSWHUD��6FRO\WLGDH��ZLWK�D�UHYLVHG�NH\�WR�
VSHFLHV�LQ�HDVWHUQ�1RUWK�$PHULFD��&DQDGLDQ�(QWRPRORJLVW��������������

%DOFL��<���%DOFL��6���(JJHUV��-��>DQG�RWKHUV@��������3K\WRSKWKRUD�VSS��
DVVRFLDWHG�ZLWK�IRUHVW�VRLOV�LQ�HDVWHUQ�DQG�QRUWK�FHQWUDO�8�6��RDN�
HFRV\VWHPV��3ODQW�'LVHDVH��������������

%DUDNDW��$���'L/RUHWD��'�6���<L�=KDQJ��&�6���>DQG�RWKHUV@��������
&RPSDULVRQ�RI�WKH�WUDQVFULSWRPHV�RI�$PHULFDQ�FKHVWQXW��&DVWDQHD�
GHQWDWD��DQG�&KLQHVH�FKHVWQXW��&DVWDQHD�PROOLVVLPD��LQ�UHVSRQVH�WR�WKH�
FKHVWQXW�EOLJKW�LQIHFWLRQ��%0&�3ODQW�%LRORJ\���������

%DXHUOH��:�/���:DQJ��*�*���%RZGHQ��-�'���+RQJ��&�0��������$Q�DQDO\VLV�
RI�HFRSK\VLRORJLFDO�UHVSRQVHV�WR�GURXJKW�LQ�$PHULFDQ�FKHVWQXW��$QQDOV�RI�
)RUHVW�6FLHQFH���������²����

%HQVRQ��'�0��������&ROG�LQDFWLYDWLRQ�RI�3K\WRSKWKRUD�FLQQDPRPL��
3K\WRSDWKRORJ\��������������

%LOOR��7�-��������([FHUSWV�IURP�D�VWXG\�RI�WKH�SDVW�DQG�SUHVHQW�HFRORJ\�RI�
WKH�$PHULFDQ�FKHVWQXW��&DVWDQHD�GHQWDWD��0DUVK���%RUNK���LQ�D�QRUWKHUQ�
KDUGZRRG�IRUHVW��-RXUQDO�RI�WKH�$PHULFDQ�&KHVWQXW�)RXQGDWLRQ��

� ������²���

%ODFN��%�$���)RVWHU��7�+���$EUDPV��0�'��������&RPELQLQJ�HQYLURQPHQWDOO\�
GHSHQGHQW�DQG�LQGHSHQGHQW�DQDO\VHV�RI�ZLWQHVV�WUHH�GDWD�LQ�HDVW�FHQWUDO�
$ODEDPD��&DQDGLDQ�-RXUQDO�RI�)RUHVW�5HVHDUFK����������������

%RULQJ��/�5���0RQN��&�'���6ZDQN��:�7��������(DUO\�UHJHQHUDWLRQ�RI�D�FOHDU�
FXW�VRXWKHUQ�$SSDODFKLDQ�IRUHVW��(FRORJ\����������²�����

%UDXQ��(�/��������'HFLGXRXV�)RUHVWV�RI�(DVWHUQ�1RUWK�$PHULFD��1HZ�<RUN��
+DIQHU������S��

%URZQ��&�/���.LUNPDQ��/�.��������7UHHV�RI�*HRUJLD�DQG�$GMDFHQW�6WDWHV��
3RUWODQG��25��7LPEHU�3UHVV������S�

%XUNH��.�/��������7KH�HIIHFWV�RI�ORJJLQJ�DQG�GLVHDVH�RQ�$PHULFDQ�FKHVWQXW��
)RUHVW�(FRORJ\�DQG�0DQDJHPHQW�����������������



��

%XUQKDP��&�5��������7KH�UHVWRUDWLRQ�RI�WKH�$PHULFDQ�FKHVWQXW��$PHULFDQ�
6FLHQWLVW��������������

%XUQKDP��&�5���5XWWHU��3�$���)UHQFK��'�:��������%UHHGLQJ�EOLJKW�UHVLVWDQW�
FKHVWQXWV��3ODQW�%UHHGLQJ�5HYLHZV�������������

%XWWULFN��3�/��������&RPPHUFLDO�XVHV�RI�FKHVWQXW��$PHULFDQ�)RUHVWU\��
�����������

%XWWULFN��3�/��������&KHVWQXW�LQ�1RUWK�&DUROLQD��(FRQRPLF�3DSHU�����1RUWK�
&DUROLQD�*HRORJLFDO�DQG�(FRQRPLF�6XUYH\������

%XWWULFN��3�/���+ROPHV��-�6��������3UHOLPLQDU\�UHSRUW�RQ�FKHVWQXW�LQ�1RUWK�
&DUROLQD��1RUWK�&DUROLQD�*HRORJLFDO�DQG�(FRQRPLF�6XUYH\��5DOHLJK��1&��
���S�

&DPSEHOO��:�$���+HQGUL[��)�)���-U��������3\WKLXP�DQG�3K\WRSKWKRUD�VSHFLHV�
LQ�IRUHVW�VRLOV�RI�WKH�6RXWKHDVWHUQ�8QLWHG�6WDWHV��3ODQW�'LVHDVH�5HSRUW��
����������������

&ODSSHU��5�%��������5HODWLYH�EOLJKW�UHVLVWDQFH�RI�VRPH�FKHVWQXW�VSHFLHV�DQG�
K\EULGV��-RXUQDO�RI�)RUHVWU\��������������

&ODSSHU��5�%���*UDYDWW��*�)��������7KH�$PHULFDQ�FKHVWQXW��LWV�SDVW��SUHVHQW�
DQG�IXWXUH��6RXWKHUQ�/XPEHUPDQ�����

&ODUN��6�/���6FKODUEDXP��6�(���6D[WRQ��$�0���+HEDUG��)�9��������0DNLQJ�
KLVWRU\��)LHOG�WHVWLQJ�RI�EOLJKW�UHVLVWDQW�$PHULFDQ�FKHVWQXW��&DVWDQHD�
GHQWDWD��LQ�WKH�VRXWKHUQ�UHJLRQ��,Q��)HL��6���/KRWND��-�0���6WULQJHU��
-�:���>DQG�RWKHUV@��HGV��3URFHHGLQJV����WK�&HQWUDO�+DUGZRRG�)RUHVW�
&RQIHUHQFH��������$SULO������/H[LQJWRQ��.<��*HQ��7HFK��5HS��156�3�����
1HZWRZQ�6TXDUH��3$��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
1RUWKHUQ�5HVHDUFK�6WDWLRQ����������

&ODUN��6�/���6FKODUEDXP��6�(���6D[WRQ��$�0��>DQG�RWKHUV@������D��/HVVRQV�
IURP�WKH�)LHOG��7KH�ÀUVW�WHVWV�RI�UHVWRUDWLRQ�$PHULFDQ�FKHVWQXW��&DVWDQHD�
GHQWDWD��VHHGOLQJV�SODQWHG�LQ�WKH�6RXWKHUQ�5HJLRQ��*HQ��7HFK��5HS��
H������,Q��%XWQRU��-�5���HG��3URFHHGLQJV�RI�WKH���WK�%LHQQLDO�6RXWKHUQ�
6LOYLFXOWXUDO�5HVHDUFK�&RQIHUHQFH��$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��������

&ODUN��6�/���6FKODUEDXP��6�(���6D[WRQ��$�0���+HEDUG��)�9������E��
1XUVHU\�SHUIRUPDQFH�RI�$PHULFDQ�DQG�&KLQHVH�FKHVWQXWV�DQG�EDFNFURVV�
JHQHUDWLRQV�LQ�FRPPHUFLDO�WUHH�QXUVHULHV��)RUHVWU\�$Q�,QWHUQDWLRQDO�
-RXUQDO�RI�)RUHVW�5HVHDUFK�������������

&ODUN��6�/���6FKZHLW]HU��&�-���6FKODUEDXP��6�(���>DQG�RWKHUV@��������1XUVHU\�
TXDOLW\�DQG�ÀUVW�\HDU�UHVSRQVH�RI�$PHULFDQ�FKHVWQXW��&DVWDQHD�GHQWDWD��
VHHGOLQJV�SODQWHG�LQ�WKH�6RXWKHDVWHUQ�8QLWHG�6WDWHV��7UHH�3ODQWHUV·�1RWHV��
�������������

&RWH��:�$���$OOHQ��'�&��������%LRORJ\�RI�WZR�OLQHG�FKHVWQXW�ERUHU��$JULOXV�
ELOLQHDWXV��LQ�3HQQV\OYDQLD�DQG�1HZ�<RUN��$QQDOV�RI�WKH�(QWRPRORJLFDO�
6RFLHW\�RI�$PHULFD��������������

&UDQGDOO��%�6���*UDYDWW��*�)���5\DQ��0�0��������5RRW�GLVHDVH�RI�&DVWDQHD�
VSHFLHV�DQG�VRPH�FRQLIHURXV�DQG�EURDGOHDI�QXUVHU\�VWRFNV��FDXVHG�E\�
3K\WRSKWKRUD�&LQQDPRPL��3K\WRSDWKRORJ\��������������

'DQH��)���/DQJ��3���+XDQJ��+���)X��<��������,QWHUFRQWLQHQWDO�JHQHWLF�
GLYHUJHQFH�RI�&DVWDQHD�VSHFLHV�LQ�HDVWHUQ�$VLD�DQG�HDVWHUQ�1RUWK�
$PHULFD��+HUHGLW\��������������

'DYLV��0�%��������4XDWHUQDU\�KLVWRU\�RI�GHFLGXRXV�IRUHVWV�RI�HDVWHUQ�1RUWK�
$PHULFD�DQG�(XURSH��$QQDOV�RI�WKH�0LVVRXUL�%RWDQLFDO�*DUGHQ��

� ���������������

'HWZLOHU��6�%��������7KH�$PHULFDQ�FKHVWQXW�WUHH��$PHULFDQ�)RUHVWU\��
� ������������

'LDPRQG��6�-���*LOHV��5�+���-U���.LUNSDWULFN��5�/���*ULIÀQ��*�-��������+DUG�
PDVW�SURGXFWLRQ�EHIRUH�DQG�DIWHU�WKH�FKHVWQXW�EOLJKW��6RXWKHUQ�-RXUQDO�RI�
$SSOLHG�)RUHVWU\��������������

'LOOHU��-�'���&ODSSHU��5�%��������$VLDWLF�DQG�K\EULG�FKHVWQXW�WUHHV�LQ�WKH�
HDVWHUQ�8QLWHG�6WDWHV��-RXUQDO�RI�)RUHVWU\�������������

'LVNLQ��0���6WHLQHU��.�&���+HEDUG��)�9��������5HFRYHU\�RI�$PHULFDQ�
FKHVWQXW�FKDUDFWHULVWLFV�IROORZLQJ�K\EULGL]DWLRQ�DQG�EDFNFURVV�EUHHGLQJ�
WR�UHVWRUH�EOLJKW�UDYDJHG�&DVWDQHD�GHQWDWD��)RUHVW�(FRORJ\�DQG�
0DQDJHPHQW����������²����

(OOLVRQ��$�0���%DQN��0�6���&OLQWRQ��%�'���>DQG�RWKHUV@��������/RVV�RI�
IRXQGDWLRQ�VSHFLHV��FRQVHTXHQFHV�IRU�WKH�VWUXFWXUH�DQG�G\QDPLFV�RI�
IRUHVWHG�HFRV\VWHPV��)URQWLHUV�LQ�(FRORJ\�DQG�WKH�(QYLURQPHQW��

� �����������

(PHUVRQ��$�,���:HHG��&�0��������2XU�WUHHV�DQG�KRZ�WR�NQRZ�WKHP��
3KLODGHOSKLD��-��%��/LSSLQFRWW������S�

(PHUVRQ��*��%��������5HSRUW�RQ�WKH�WUHHV�DQG�VKUXEV�RI�JURZLQJ�QDWXUDOO\�
LQ�WKH�IRUHVWV�RI�0DVVDFKXVHWWV��%RVWRQ��'XWWRQ�DQG�:HQWZRUWK��6WDWH�
3ULQWHUV������S��

)HUJXVRQ��&�6���/LQLW��-���'UDXVH��*��������+RVW�SODQW�SUHIHUHQFH�RI�
WKH�$VLDWLF�RDN�ZHHYLO��&ROHRSWHUD��&XUFXOLRQLGDH���(QYLURQPHQWDO�
(QWRPRORJ\�������������������

)UHGHULFN��.�+���*HULQJ��-�&��������$�ÀHOG�VWXG\�RI�KRVW�WUHH�DVVRFLDWLRQV�
RI�DQ�H[RWLF�VSHFLHV��WKH�$VLDWLF�RDN�ZHHYLO�>&U\WHSLVWRPXV�FDVWDQHXV�
�5RHORIV��������&ROHRSWHUD��&XUFXOLRQLGDH@��7KH�$PHULFDQ�0LGODQG�
1DWXUDOLVW����������������

)URWKLQJKDP��(�+��������6HFRQG�JURZWK�KDUGZRRGV�LQ�&RQQHFWLFXW��)RUHVW�
6HUYLFH�%XOOHWLQ�1R������:DVKLQJWRQ��8�6��'HSDUWPHQW�RI�$JULFXOWXUH��
���S�

)URWKLQJKDP��(�+���+ROPHV��-�6���'DPWRIW��:�-��>DQG�RWKHUV@��������$�
IRUHVW�W\SH�FODVVLÀFDWLRQ�IRU�WKH�6RXWKHUQ�$SSDODFKLDQ�0RXQWDLQV�DQG�WKH�
DGMDFHQW�3ODWHDX�DQG�&RDVWDO�3ODLQ�5HJLRQV��-RXUQDO�RI�)RUHVWU\��

� ������������

)XOEULJKW��'�:���:HLGOLFK��:�+���+DXÁHU��.�=��>DQG�RWKHUV@��������&KHVWQXW�
EOLJKW�DQG�UHFRYHULQJ�$PHULFDQ�FKHVWQXW�WUHHV�LQ�0LFKLJDQ��&DQDGLDQ�
-RXUQDO�RI�%RWDQ\����������������

*RRG��1�)��������$�VWXG\�RI�WKH�QDWXUDO�UHSODFHPHQW�RI�FKHVWQXW�LQ�VL[�
VWDQGV�LQ�WKH�+LJKODQGV�RI�1HZ�-HUVH\��%XOOHWLQ�RI�WKH�7RUUH\�%RWDQLFDO�
&OXE��������������

*UDYDWW��*�)��������7KH�FKHVWQXW�EOLJKW�LQ�1RUWK�&DUROLQD��(FRQRPLF�3DSHU�
����1RUWK�&DUROLQD�*HRORJLFDO�DQG�(FRQRPLF�6XUYH\��������

*UDYHV��$�+��������%UHHGLQJ�ZRUN�WRZDUG�WKH�GHYHORSPHQW�RI�D�WLPEHU�
W\SH�RI�EOLJKW�UHVLVWDQW�FKHVWQXW��UHSRUW�IRU�������$PHULFDQ�-RXUQDO�RI�
%RWDQ\��������������

*UDYHV��+�6��������1RWHV�RQ�WKH�UDWH�RI�JURZWK�RI�UHG�FHGDU��UHG�RDN��DQG�
FKHVWQXW��-RXUQDO�RI�)RUHVWU\�������������

*ULIÀQ��*�-��������,QFLGHQFH�RI�FKHVWQXW�EOLJKW�DQG�VXUYLYDO�RI�$PHULFDQ�
FKHVWQXW�LQ�IRUHVW�FOHDU�FXW�DQG�QHLJKERULQJ�XQGHUVWRU\�VLWHV��3ODQW�
'LVHDVH���������²����



*ULIÀQ��*�-��������$PHULFDQ�FKHVWQXW�VXUYLYDO�LQ�XQGHUVWRU\�PHVLF�VLWHV�
IROORZLQJ�WKH�FKHVWQXW�EOLJKW�SDQGHPLF��&DQDGLDQ�-RXUQDO�RI�%RWDQ\��

� ��������������

*ULIÀQ��*�-��������%OLJKW�FRQWURO�DQG�UHVWRUDWLRQ�RI�WKH�$PHULFDQ�FKHVWQXW��
-RXUQDO�RI�)RUHVWU\������������

*ULIÀQ��*�-���(ONLQV��-�5��������&KHVWQXW�%OLJKW��,Q��5RDQH��0�.���*ULIÀQ��
*�-���(ONLQV��-�5���HGV��&KHVWQXW�EOLJKW��RWKHU�HQGRWKLD�GLVHDVHV��DQG�WKH�
JHQXV�HQGRWKLD��6W��3DXO��$36�3UHVV��������

*ULIÀQ��*�-���(ONLQV��-�5���0F&XUG\��'��*ULIÀQ��6�/��������,QWHJUDWHG�XVH�
RI�UHVLVWDQFH��K\SRYLUXOHQFH��DQG�IRUHVW�PDQDJHPHQW�WR�FRQWURO�EOLJKW�
RQ�$PHULFDQ�FKHVWQXW��,Q��6WHLQHU��.�&���&DUOVRQ��-�(��HGV��3URFHHGLQJV�
RI�FRQIHUHQFH�RQ�UHVWRUDWLRQ�RI�$PHULFDQ�FKHVWQXW�WR�IRUHVW�ODQGV��
:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�WKH�,QWHULRU��1DWLRQDO�3DUN�6HUYLFH��
1DWLRQDO�&DSLWDO�5HJLRQ��&HQWHU�IRU�8UEDQ�(FRORJ\����������

*ULIÀQ��*�-���+HEDUG��)�9���:HQGW��5�:���(ONLQV��-�5��������6XUYLYDO�RI�
$PHULFDQ�FKHVWQXW�WUHHV��HYDOXDWLRQ�RI�EOLJKW�UHVLVWDQFH�DQG�YLUXOHQFH�LQ�
(QGRWKLD�SDUDVLWLFD��3K\WRSDWKRORJ\���������������

*ULIÀQ��*�-���6PLWK��+�&���'LHW]��$���(ONLQV��-�5��������,PSRUWDQFH�RI�
KDUGZRRG�FRPSHWLWLRQ�WR�$PHULFDQ�FKHVWQXW�VXUYLYDO��JURZWK��DQG�EOLJKW�
GHYHORSPHQW�LQ�IRUHVW�FOHDUFXWV��&DQDGLDQ�-RXUQDO�RI�%RWDQ\��

� ��������������

*XUQH\��.�0���6FKDEHUJ��3�*���+DZOH\��*�-���6KDQH��-�%��������,QDGHTXDWH�
FROG�WROHUDQFH�DV�D�SRVVLEOH�OLPLWDWLRQ�WR�$PHULFDQ�FKHVWQXW�UHVWRUDWLRQ�LQ�
WKH�QRUWKHDVWHUQ�8QLWHG�6WDWHV��5HVWRUDWLRQ�(FRORJ\������������

+DDFN�5�$���$FFLDYDWWL��5�(��������7ZROLQHG�FKHVWQXW�ERUHU��86'$�)RUHVW�
6HUYLFH�)RUHVW�,QVHFW�DQG�'LVHDVH�/HDÁHW������%URRPDOO��3$��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWKHUQ�$UHD�6WDWH�	�3ULYDWH�
)RUHVWU\�����S�

+DZOH\��5�&���+DZHV��$�)��������)RUHVWU\�LQ�1HZ�(QJODQG��0DQXDO�RI�
)RUHVWU\�IRU�WKH�1RUWKHDVWHUQ�8QLWHG�6WDWHV��9RO������G�HG��1HZ�<RUN��-RKQ�
:LOH\�DQG�6RQV������S�

+HEDUG��)�9��������7KH�EDFNFURVV�EUHHGLQJ�SURJUDP�RI�WKH�$PHULFDQ�
FKHVWQXW�IRXQGDWLRQ��-RXUQDO�RI�WKH�$PHULFDQ�&KHVWQXW�)RXQGDWLRQ��

� ����������

+HQGUL[��)�)���-U���&DPSEHOO��:�$��������'LVWULEXWLRQ�RI�3K\WRSKWKRUD�
DQG�3\WKLXP�VSHFLHV�LQ�VRLOV�LQ�WKH�&RQWLQHQWDO�8QLWHG�6WDWHV��&DQDGLDQ�
-RXUQDO�RI�%RWDQ\��������������

+HSWLQJ��*�+��������'HDWK�RI�WKH�$PHULFDQ�FKHVWQXW��-RXUQDO�RI�)RUHVW�
+LVWRU\������������

+LQNOH��&�5��������)RUHVW�FRPPXQLWLHV�RI�WKH�&XPEHUODQG�3ODWHDX�RI�
7HQQHVVHH��-RXUQDO�RI�WKH�7HQQHVVHH�$FDGHP\�RI�6FLHQFH��������������

+ROPHV��-�6��������&KHVWQXW�DQG�WKH�FKHVWQXW�EOLJKW�LQ�1RUWK�&DUROLQD��
)RUHZRUG��(FRQRPLF�3DSHU�����1RUWK�&DUROLQD�*HRORJLFDO�DQG�(FRQRPLF�
6XUYH\������

+RXJK��)�%��������5HSRUW�8SRQ�)RUHVWU\��9RO�����:DVKLQJWRQ��'&��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH������S�

+XDQJ��+��������5HVWRULQJ�WKH�$PHULFDQ�FKHVWQXW�WR�LWV�QDWLYH�UDQJH��
JHQHWLF�YDULDWLRQ�LQ�WKH�$PHULFDQ�FKHVWQXW�DQG�VHOHFWLRQ�VWUDWHJLHV�IRU�
UHFXUUHQW�SDUHQWV��-RXUQDO�RI�WKH�$PHULFDQ�&KHVWQXW�)RXQGDWLRQ��

� ����������

-DFREV��'�)��������7RZDUG�GHYHORSPHQW�RI�VLOYLFDO�VWUDWHJLHV�IRU�IRUHVW�
UHVRUDWLRQ�RI�$PHULFDQ�FKHVWQXW��&DVWDQHD�GHQWDWD��XVLQJ�EOLJKW�UHVLVWDQW�
K\EULGV��%LRORJLFDO�&RQVHUYDWLRQ���������������

-DFREV��'�)���6HOLJ��0�)���6HYHUHLG��/�5��������$ERYHJURXQG�FDUERQ�
ELRPDVV�RI�SODQWDWLRQ�JURZQ�$PHULFDQ�FKHVWQXW��&DVWDQHD�GHQWDWD��LQ�
DEVHQFH�RI�EOLJKW��)RUHVW�(FRORJ\�DQG�0DQDJHPHQW���������������

-DFREV��'�)���6HYHUHLG��/�5��������'RPLQDQFH�RI�LQWHUSODQWHG�$PHULFDQ�
FKHVWQXW��&DVWDQHD�GHQWDWD��LQ�VRXWKZHVWHUQ�:LVFRQVLQ��86$��)RUHVW�
(FRORJ\�DQG�0DQDJHPHQW���������������

-DPHV��-��������3K\WRSKWKRUD��WKH�VWHDOWK\�NLOOHU�3DUW�,,��-RXUQDO�RI�WKH�
$PHULFDQ�&KHVWQXW�)RXQGDWLRQ���������������

-D\QHV��5�$���(OOLVWRQ��-�(��������3DWKRJHQLFLW\�DQG�FDQNHU�FRQWURO�E\�
PL[WXUHV�RI�K\SRYLUXOHQW�VWUDLQV�RI�(QGRWKLD�SDUDVLWLFD�LQ�$PHULFDQ�
FKHVWQXW��3K\WRSDWKRORJ\��������������

-HIIHUV��6�1���-DPHV��-�%���6LVFR��3�+��������6FUHHQLQJ�IRU�UHVLVWDQFH�WR�
3K\WRSKWKRUD�FLQQDPRPL�LQ�K\EULG�VHHGOLQJV�RI�$PHULFDQ�FKHVWQXW��*HQ��
7HFK��5HS��36:�*75������,Q��*RKHHQ��(�0���)UDQNHO��6�-���WHFK��FRUGV��
3K\WKRSKWKRUD�LQ�)RUHVWV�DQG�1DWXUDO�(FRV\VWHPV��3URFHHGLQJV�RI�WKH�
�WK�PHHWLQJ�RI�,8)52�ZRUNLQJ�SDUW\�6����������8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH����������

-RHVWLQJ��+�0���0F&DUWK\��%�&���%URZQ��.�-��������7KH�SKRWRV\QWKHWLF�
UHVSRQVH�RI�$PHULFDQ�FKHVWQXW�VHHGOLQJV�WR�GLIIHULQJ�OLJKW�FRQGLWLRQV��
&DQDGLDQ�-RXUQDO�RI�)RUHVW�5HVHDUFK����������������

-RHVWLQJ��+�0���0F&DUWK\��%�&���%URZQ��.�-��������'HWHUPLQLQJ�WKH�VKDGH�
WROHUDQFH�RI�$PHULFDQ�FKHVWQXW�XVLQJ�PRUSKRORJLFDO�DQG�SK\VLRORJLFDO�
OHDI�SDUDPHWHUV��)RUHVW�(FRORJ\�DQG�0DQDJHPHQW���������������

-RKQVRQ��:�7��������7KH�$VLDWLF�RDN�ZHHYLO�DQG�RWKHU�LQVHFWV�FDXVLQJ�
GDPDJH�WR�FKHVWQXW�IROLDJH�LQ�0DU\ODQG��-RXUQDO�RI�(FRQRPLF�
(QWRPRORJ\�����������������

.HHYHU��&��������3UHVHQW�FRPSRVLWLRQ�RI�VRPH�VWDQGV�RI�WKH�IRUPHU�RDN�
FKHVWQXW�IRUHVW�LQ�WKH�VRXWKHUQ�%OXH�5LGJH�0RXQWDLQV��(FRORJ\���

� ������������

.LQJ��'�$��������$OORFDWLRQ�RI�DERYH�JURXQG�JURZWK�LV�UHODWHG�WR�OLJKW�LQ�
WHPSHUDWH�GHFLGXRXV�VDSOLQJV��)XQFWLRQDO�(FRORJ\���������²����

.XELVLDN��7�/���+HEDUG��)�9���1HOVRQ��&�'���>DQG�RWKHUV@��������0ROHFXODU�
PDSSLQJ�RI�UHVLVWDQFH�WR�EOLJKW�LQ�DQ�LQWHUVSHFLÀF�FURVV�LQ�WKH�JHQXV�
&DVWDQHD��3K\WRSDWKRORJ\�����������������

/DWKDP��5�(��������&R�RFFXUULQJ�WUHH�VSHFLHV�FKDQJH�UDQN�LQ�VHHGOLQJ�
SHUIRUPDQFH�ZLWK�UHVRXUFHV�YDULHG�H[SHULPHQWDOO\��(FRORJ\��

� ��������������

/LQLW��0�-���-RKQVRQ��3�6���0F.LQQH\��5�$���.HDUE\��:�+��������,QVHFWV�DQG�
OHDI�DUHD�ORVVHV�RI�SODQWHG�QRUWKHUQ�UHG�RDN�VHHGOLQJV�LQ�DQ�2]DUN�IRUHVW��
)RUHVW�6FLHQFH��
�������������

/LWWOH��(�/���-U��������$WODV�RI�8QLWHG�6WDWHV�WUHHV��9RO�����PLQRU�(DVWHUQ�
KDUGZRRGV��0LVFHOODQHRXV�3XEOLFDWLRQ�1R��������:DVKLQJWRQ��'&��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�����S������PDSV�

/RULPHU��&�*��������'HYHORSPHQW�RI�WKH�UHG�PDSOH�XQGHUVWRU\�LQ�
QRUWKHDVWHUQ�RDN�IRUHVWV��)RUHVW�6FLHQFH��������������

0DF'RQDOG��:�/���)XOEULJKW��'�:��������%LRORJLFDO�FRQWUROV�RI�FKHVWQXW�
EOLJKW��XVH�DQG�OLPLWDWLRQV�RI�WUDQVPLVVLEOH�K\SRYLUXOHQFH��3ODQW�'LVHDVH��
������������

��



0DWWRRQ��:�5��������7KH�RULJLQ�DQG�HDUO\�GHYHORSPHQW�RI�FKHVWQXW�VSURXWV��
)RUHVW�4XDUWHUO\�����������

0F&DPHQW��&�/���0F&DUWK\��%�&��������7ZR�\HDU�UHVSRQVH�RI�$PHULFDQ�
FKHVWQXW��&DVWDQHD�GHQWDWD��VHHGOLQJV�WR�VKHOWHUZRRG�KDUYHVWLQJ�DQG�ÀUH�
LQ�D�PL[HG�RDN�IRUHVW�HFRV\VWHP��&DQDGLDQ�-RXUQDO�RI�)RUHVW�5HVHDUFK��
�������²����

0F&RUPLFN��-�)���3ODWW��5�%��������5HFRYHU\�RI�DQ�$SSDODFKLDQ�IRUHVW�
IROORZLQJ�WKH�FKHVWQXW�EOLJKW��$PHULFDQ�0LGODQG�1DWXUDOLVW��

� ��������²����

0F(ZDQ��5�:���'\HU��-�0���3HGHUVRQ��1��������0XOWLSOH�LQWHUDFWLQJ�
HFRV\VWHP�GULYHUV��WRZDUG�DQ�HQFRPSDVVLQJ�K\SRWKHVLV�RI�RDN�IRUHVW�
G\QDPLFV�DFURVV�HDVWHUQ�1RUWK�$PHULFD��(FRJUDSK\��������������

0F(ZDQ��5�:���.HLIIHU��&�+���0F&DUWK\��%�&��������'HQGURHFRORJ\�RI�
$PHULFDQ�FKHVWQXW�LQ�D�GLVMXQFW�VWDQG�RI�RDN�FKHVWQXW�IRUHVW��&DQDGLDQ�
-RXUQDO�RI�)RUHVW�5HVHDUFK�����������

0F(ZDQ��5�:���5KRDGHV��&���%HLWLQJ��6��������$PHULFDQ�FKHVWQXW�
�&DVWDQHD�GHQWDWD��LQ�WKH�SUH�VHWWOHPHQW�YHJHWDWLRQ�RI�0DPPRWK�&DYH�
1DWLRQDO�3DUN��&HQWUDO�.HQWXFN\��86$��1DWXUDO�$UHDV�-RXUQDO��

� �������²����

0F/DXJOLQ��,�0���-HIIHUV��6�1���:DOGURS��7�$��������6XUYLYDO�RI�
3K\WRSKWKRUD�FLQQDPRPL�LQ�VRLO�DIWHU�SUHVFULEHG�ÀUH�LQ�D�VRXWKHUQ�
$SSDODFKLDQ�0RXQWDLQ�IRUHVW��,Q��*RKHHQ��(�0���)UDQNHO��6�-���WHFK��
FRRUGV��������3URFHHGLQJV�RI�WKH�IRXUWK�PHHWLQJ�RI�WKH�,QWHUQDWLRQDO�
8QLRQ�RI�)RUHVW�5HVHDUFK�2UJDQL]DWLRQV��,8)52��:RUNLQJ�3DUW\�
6����������3K\WRSKWKRUDV�LQ�IRUHVWV�DQG�QDWXUDO�HFRV\VWHPV��*HQ��7HFK��
5HS��36:�*75������$OEDQ\��&$��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH��3DFLÀF�6RXWKZHVW�5HVHDUFK�6WDWLRQ����������

0HUNHO��+��:��������$�GHDGO\�IXQJXV�RQ�WKH�$PHULFDQ�FKHVWQXW����WK�
$QQXDO�5HSRUW��1<�=RRORJLFDO�6RFLHW\���������

0HUNOH��6�$���$QGUDGH��*�0���1DLUQ�&�-���>DQG�RWKHUV@��������5HVWRUDWLRQ�RI�
WKUHDWHQHG�VSHFLHV��D�QREOH�FDXVH�IRU�WUDQVJHQLF�WUHHV��7UHH�*HQHWLFV�DQG�
*HQRPHV�������������

0LOJURRP��0�*���&RUWHVL��3��������%LRORJLFDO�FRQWURO�RI�FKHVWQXW�EOLJKW�
ZLWK�K\SRYLUXOHQFH��D�FULWLFDO�DQDO\VLV��3K\WRSDWKRORJ\��������������

0RVKHU��)�+��������)RRG�SODQWV�RI�WKH�JLSV\�PRWK�LQ�$PHULFD��86'$�
%XOOHWLQ������:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�����S�

0X]LND��5�0���/LHEKROG��$�0���7ZHU\��0�-��������'\QDPLFV�RI�WZROLQHG�
FKHVWQXW�ERUHU�$JULOXV�ELOLQHDWXV�DV�LQÁXHQFHG�E\�GHIROLDWLRQ�DQG�
VHOHFWLRQ�WKLQQLQJ��$JULFXOWXUDO�DQG�)RUHVW�(QWRPRORJ\�������������

1RZDFNL��*�-���$EUDPV��0�'��������7KH�GHPLVH�RI�ÀUH�DQG�
´PHVRSKLFDWLRQµRI�IRUHVWV�LQ�WKH�(DVWHUQ�8QLWHG�6WDWHV��%LR6FLHQFH��

� ������������

2OLYHU��-�%���0DQQLRQ��&�0��������$PEURVLD�EHHWOH��&ROHRSWHUD��
6FRO\WLGDH��VSHFLHV�DWWDFNLQJ�FKHVWQXW�DQG�FDSWXUHG�LQ�HWKDQRO�EDLWHG�
WUDSV�LQ�PLGGOH�7HQQHVVHH��(QYLURQPHQWDO�(QWRPRORJ\�����������������

3DLOOHW��)�/��������7KH�HFRORJLFDO�VLJQLÀFDQFH�RI�$PHULFDQ�FKHVWQXW�
�&DVWDQHD�GHQWDWD��0DUVK���%RUNK���LQ�WKH�+RORFHQH�IRUHVWV�RI�
&RQQHFWLFXW��%XOOHWLQ��7RUUH\�%RWDQLFDO�&OXE���������������

3DLOOHW��)�/��������*URZWK�IRUP�DQG�HFRORJ\�RI�$PHULFDQ�FKHVWQXW�
>&DVWDQHD�GHQWDWD@�VSURXW�FORQHV�LQ�QRUWKHDVWHUQ�0DVVDFKXVHWWV��%XOOHWLQ��
7RUUH\�%RWDQLFDO�&OXE����������²����

3DLOOHW��)�/��������&KDUDFWHU�DQG�GLVWULEXWLRQ�RI�$PHULFDQ�FKHVWQXW�VSURXWV�
LQ�VRXWKHUQ�1HZ�(QJODQG�ZRRGODQGV��%XOOHWLQ��7RUUH\�%RWDQLFDO�&OXE��
�����������

3DLOOHW��)�/��������&KHVWQXW��KLVWRU\�DQG�HFRORJ\�RI�D�WUDQVIRUPHG�VSHFLHV��
-RXUQDO�RI�%LRJHRJUDSK\����������²�����

3DLOOHW��)�/���5XWWHU��3�$��������5HSODFHPHQW�RI�QDWLYH�RDN�DQG�KLFNRU\�
WUHH�VSHFLHV�E\�WKH�LQWURGXFHG�$PHULFDQ�FKHVWQXW��&DVWDQHD�GHQWDWD��LQ�
VRXWKZHVWHUQ�:LVFRQVLQ��&DQDGLDQ�-RXUQDO�RI�%RWDQ\����������²�����

3DUNHU��*�*���+LOO��6�0���.XHKQHO��/�$��������'HFOLQH�RI�XQGHUVWRU\�
$PHULFDQ�FKHVWQXW��&DVWDQHD�GHQWDWD��LQ�D�VRXWKHUQ�$SSDODFKLDQ�)RUHVW��
&DQDGLDQ�-RXUQDO�RI�)RUHVW�5HVHDUFK���������²����

3LHUVRQ��6�$�0���.HLIIHU��&�+���0F&DUWK\��%�&���5RJVWDG��6�+��������
/LPLWHG�UHLQWURGXFWLRQ�GRHV�QRW�DOZD\V�OHDG�WR�UDSLG�ORVV�RI�JHQHWLF�
GLYHUVLW\��DQ�H[DPSOH�IURP�WKH�$PHULFDQ�FKHVWQXW��&DVWDQHD�GHQWDWD��
)DJDFHDH���5HVWRUDWLRQ�(FRORJ\�����������������

3LQFKRW��&�&���6FKODUEDXP��6�(���6D[WRQ��$�(��>DQG�RWKHUV@��������,QFLGHQFH�
RI�&UDHVXV�FDVWDQHDH��+\PHQRSWHUD��7HQWKUHGLQLGDH��RQ�FKHVWQXW�
VHHGOLQJV�SODQWHG�LQ�WKH�'DQLHO�%RRQH�1DWLRQDO�)RUHVW��.HQWXFN\��-RXUQDO�
RI�(QWRPRORJLFDO�6FLHQFH�����������������

3LMXW��3�0���/DZVRQ��6�6���0LFKOHU��&�+��������%LRWHFKQRORJLFDO�HIIRUWV�IRU�
SUHVHUYLQJ�DQG�HQKDQFLQJ�WHPSHUDWH�KDUGZRRG�WUHH�ELRGLYHUVLW\��KHDOWK��
DQG�SURGXFWLYLW\��,Q��9LWUR�&HOOXODU�DQG�'HYHORSPHQWDO�%LRORJ\�3ODQWV��
����������������

3RVW��.�+���3DUU\��'��������1RQ�WDUJHW�HIIHFWV�RI�WUDQVJHQLF�EOLJKW�
UHVLVWDQW�$PHULFDQ�FKHVWQXW��)DJDOHV��)DJDFHDH��RQ�LQVHFW�KHUELYRUHV��
(QYLURQPHQWDO�(QWRPRORJ\�����������������

5H\QROGV��'�/���%XUNH��.�/��������7KH�HIIHFW�RI�JURZWK�UDWH��DJH��DQG�
FKHVWQXW�EOLJKW�RQ�$PHULFDQ�FKHVWQXW�PRUWDOLW\��&DVWDQHD��

� ���������������

5KRDGHV��&�&��������7KH�LQÁXHQFH�RI�$PHULFDQ�FKHVWQXW��&DVWDQHD�
GHQWDWD��RQ�QLWURJHQ�DYDLODELOLW\��RUJDQLF�PDWWHU�DQG�FKHPLVWU\�RI�VLOW\�
DQG�VDQG\�ORDP�VRLOV��3HGRELRORJLD��������������

5KRDGHV��&�&���%URVL��6�/���'DWWLOR��$�-���9LQFHOOL��3��������(IIHFW�RI�VRLO�
FRPSDFWLRQ�DQG�PRLVWXUH�RQ�LQFLGHQFH�RI�SK\WRSKWKRUD�URRW�URW�RQ�
$PHULFDQ�FKHVWQXW��&DVWDQHD�GHQWDWD��VHHGOLQJV��)RUHVW�(FRORJ\�DQG�
0DQDJHPHQW�������������

5LHVNH��/�.���5KRDGHV��&�&���0LOOHU��6�3��������)ROLDU�FKHPLVWU\�DQG�J\SV\�
PRWK��/\PDQWULD�GLVSDU��/����KHUELYRU\�RQ�SXUH�$PHULFDQ�FKHVWQXW��
&DVWDQHD�GHQWDWD��)DP��)DJDFHDH��DQG�D�GLVHDVH�UHVLVWDQW�K\EULG��
(QYLURQPHQWDO�(QWRPRORJ\��������������

5RDQH��0�.���*ULIÀQ��*�-���(ONLQV��-�5��������&KHVWQXW�EOLJKW��RWKHU�
(QGRWKLD�GLVHDVHV��DQG�WKH�JHQXV�(QGRWKLD��6W��3DXO��$36�3UHVV�����S�

5RELQ��&���'HVSUH]�/RXVWDX��0�/���'HODWRXU��&��������6SDWLDO�DQG�WHPSRUDO�
HQODUJHPHQW�RI�FDQNHUV�RI�3K\WRSKWKRUD�FLQQDPRPL�LQ�UHG�RDN��&DQDGLDQ�
-RXUQDO�RI�)RUHVW�5HVHDUFK��������������

5ROLQJ��0�3��������%LRORJ\�RI�WKH�$VLDWLF�RDN�ZHHYLO�LQ�FHQWUDO�0LVVRXUL��
&ROXPELD��02��8QLYHUVLW\�RI�0LVVRXUL�����S��3K�'��'LVVHUWDWLRQ�

5XVVHOO��(�:�%��������3UH�EOLJKW�GLVWULEXWLRQ�RI�&DVWDQHD�GHQWDWD��0DUVK���
%RUNK��%XOOHWLQ��7RUUH\�%RWDQLFDO�&OXE���������������

6DXFLHU��-�5��������$PHULFDQ�FKHVWQXW��&DVWDQHD�GHQWDWD��0DUVK��%RUNK���
)6������:DVKLQJWRQ��'�&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH����S�

��



6FKLELJ��-���1HHO��&���+LOO��0��>DQG�RWKHUV@��������(FRORJ\�RI�$PHULFDQ�
FKHVWQXW�LQ�.HQWXFN\�DQG�7HQQHVVHH��-RXUQDO�RI�WKH�$PHULFDQ�&KHVWQXW�
)RXQGDWLRQ���������������

6FKLHIHU��7�/���%ULJKW��'�(��������;\ORVDQGUXV�PXWLODWXV��%ODQGIRUG���
DQ�H[RWLF�DPEURVLD�EHHWOH��&ROHRSWHUD��&XUFXOLRQLGDH��6FRO\WLQDH��
;\OHERULQL��QHZ�WR�1RUWK�$PHULFD��7KH�&ROHRSWHULVWV�%XOOHWLQ��

� ���������������

6L[��'�/���6WRQH��:�'���GH�%HHU��=�:���:RROIRON��6�:��������$PEURVLHOOD�
EHDYHULD��VS��QRY���$VVRFLDWHG�ZLWK�DQ�H[RWLF�DPEURVLD�EHHWOH��
;\ORVDQGUXV�PXWLODWHV��&ROHRSWHUD��&XUFXOLRQLGDH��6FRO\WLQDH���LQ�
0LVVLVVLSSL��86$��$QWRQLH�YDQ�/HHXZHQKRHN�������������

6PLWK��'�0��������$PHULFDQ�FKHVWQXW��LOO�IDWHG�PRQDUFK�RI�WKH�HDVWHUQ�
KDUGZRRG�IRUHVW��-RXUQDO�RI�)RUHVWU\������������

6WHSKHQVRQ��6�/���$GDPV��+�6���/LSIRUG��0�/��������7KH�SUHVHQW�
GLVWULEXWLRQ�RI�FKHVWQXW�LQ�WKH�XSODQG�IRUHVW�FRPPXQLWLHV�RI�9LUJLQLD��
%XOOHWLQ��7RUUH\�%RWDQLFDO�&OXE���������²���

7LQGDOO��-�5���*HUUDWK��-�$���0HO]HU��0���>DQG�RWKHUV@��������(FRORJLFDO�
VWDWXV�RI�$PHULFDQ�FKHVWQXW��&DVWDQHD�GHQWDWD��LQ�LWV�QDWLYH�UDQJH�LQ�
&DQDGD��&DQDGLDQ�-RXUQDO�RI�)RUHVW�5HVHDUFK����������²�����

7ULSOHKRUQ��&�$��������7KH�$VLDWLF�RDN�ZHHYLO�LQ�'HODZDUH��-RXUQDO�RI�
(FRQRPLF�(QWRPRORJ\��������������

8�6��'HSDUWPHQW�RI�$JLFXOWXUH�1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH��
������7KH�3/$176�'DWDEDVH��KWWS���SODQWV�XVGD�JRY��>'DWH�DFFHVVHG�-XO\�
��������@��1DWLRQDO�3ODQW�'DWD�7HDP��*UHHQVERUR��1&������������

9DQGHUPDVW��'�%���9DQ�/HDU��'�+��������5LSDULDQ�YHJHWDWLRQ�LQ�WKH�
VRXWKHUQ�$SSDODFKLDQ�PRXQWDLQV��86$��IROORZLQJ�FKHVWQXW�EOLJKW��)RUHVW�
(FRORJ\�DQG�0DQDJHPHQW��������������

��

9DQGHUPDVW��'�%���9DQ�/HDU��'�+���&OLQWRQ��%�'��������$PHULFDQ�FKHVWQXW�
DV�DQ�DOOHORSDWK�LQ�WKH�VRXWKHUQ�$SSDODFKLDQV��)RUHVW�(FRORJ\�DQG�
0DQDJHPHQW���������������

9DQ�)OHHW��:��������&KHVWQXW�EUHHGLQJ�H[SHULHQFH��7KH�-RXUQDO�RI�+HUHGLW\��
���������

:DQJ��*�*���%DXHUOH��:�/���0XGGHU��%�7��������(IIHFWV�RI�OLJKW�DFFOLPDWLRQ�
RQ�WKH�SKRWRV\QWKHVLV��JURZWK��DQG�ELRPDVV�DOORFDWLRQ�LQ�$PHULFDQ�
FKHVWQXW��&DVWDQHD�GHQWDWD��VHHGOLQJV��)RUHVW�(FRORJ\�DQG�0DQDJHPHQW��
��������²����

:HEE��6�/��������3RWHQWLDO�UROH�RI�SDVVHQJHU�SLJHRQV�DQG�RWKHU�YHUWHEUDWHV�
LQ�WKH�UDSLG�+RORFHQH�PLJUDWLRQV�RI�QXW�WUHHV��4XDWHUQDU\�5HVHDUFK���
������������

:KHHOHU��1���6HGHURII��5��������5ROH�RI�JHQRPLFV�LQ�WKH�SRWHQWLDO�
UHVWRUDWLRQ�RI�WKH�$PHULFDQ�FKHVWQXW��7UHH�*HQHWLFV�DQG�*HQRPHV���
�����������

:RRGV��)�:��������'LVHDVH�DV�D�IDFWRU�LQ�WKH�HYROXWLRQ�RI�IRUHVW�
FRPSRVLWLRQ��-RXUQDO�RI�)RUHVWU\��������������

<RXQJV��5�/��������´$�ULJKW�VPDUW�OLWWOH�MROWµ��ORVV�RI�WKH�FKHVWQXW�DQG�D�ZD\�
RI�OLIH��-RXUQDO�RI�)RUHVWU\������������

=HLJOHU��(�$��������3UREOHPV�DULVLQJ�IURP�WKH�ORVV�RI�RXU�FKHVWQXW��)RUHVW�
/HDYHV��������������

=RQ��5��������&KHVWQXW�LQ�VRXWKHUQ�0DU\ODQG��%XUHDX�RI�)RUHVWU\�%XOOHWLQ�
����:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�����S�







:DQJ��*��*HRII��.QDSS��%HQMDPLQ�2���&ODUN��6WDF\�/���DQG�0XGGHU��%U\DQ�7��������
� 7KH�6LOYLFV�RI�&DVWDQHD�GHQWDWD��0DUVK���%RUNK���$PHULFDQ�FKHVWQXW��)DJDFHDH��%HHFK�)DPLO\���
� *HQ��7HFK��5HS��656������$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
� 6RXWKHUQ�5HVHDUFK�6WDWLRQ�����S��

7KLV�UHSRUW�GHVFULEHV�KRZ�WKH�$PHULFDQ�FKHVWQXW��&DVWDQHD�GHQWDWD��ZDV�HFRORJLFDOO\�H[WLUSDWHG�
GXH�WR�DQ�H[RWLF�SDWKRJHQ��WKH�FKHVWQXW�EOLJKW��&U\SKRQHFWULD�SDUDVLWLFD���DQG�GHVFULEHV�FXUUHQW�
UHVWRUDWLRQ�HIIRUWV��7KH�KDELWDW��OLIH�KLVWRU\��VSHFLDO�XVHV��DQG�JHQHWLFV�RI�WKH�$PHULFDQ�FKHVWQXW�DUH�
GHWDLOHG��7KH�$PHULFDQ�FKHVWQXW�ZDV�DQ�LPSRUWDQW�DQG�YHUVDWLOH�WUHH�VSHFLHV�XQWLO�LWV�GHPLVH�IURP�WKH�
FKHVWQXW�EOLJKW��%DFNFURVV�EUHHGLQJ�WHFKQLTXHV��WKH�XVH�RI�K\SRYLUXOHQW�EOLJKW�VWUDLQV��DQG�JHQHWLF�
HQJLQHHULQJ�SURJUDPV�DUH�FXUUHQWO\�EHLQJ�GHYHORSHG�DQG�WHVWHG�WR�SURGXFH�WUHHV�UHVLVWDQW�WR�WKH�
EOLJKW�IXQJXV��7KH�ÀUVW�SXWDWLYH�EOLJKW�UHVLVWDQW�WUHHV�KDYH�EHHQ�SODQWHG�DQG�VLOYLFXOWXUDO�WHFKQLTXHV�
WR�LPSURYH�FRPSHWLWLYH�DELOLW\�RI�FKHVWQXW�DUH�EHLQJ�WHVWHG��$PHULFDQ�FKHVWQXW�LV�D�IDVW�JURZLQJ�
VSHFLHV�ZLWK�WKH�DELOLW\�WR�SHUVLVW�LQ�VKDGHG�FRQGLWLRQV��DQG�UHVSRQGV�IDYRUDEO\�WR�IRUHVW�PDQDJHPHQW�
WHFKQLTXHV�WKDW�OLPLW�FRPSHWLWLRQ�DQG�LQFUHDVH�DYDLODEOH�VXQOLJKW��5HVWRUDWLRQ�ZLOO�UHTXLUH�DGYDQFHG�
DUWLÀFLDO�UHJHQHUDWLRQ�WHFKQLTXHV��7KH�HIIHFWV�RI�GDPDJLQJ�DJHQWV�RWKHU�WKDQ�EOLJKW��LQFOXGLQJ�URRW�URW�
FDXVHG�E\�3K\WRSKWKRUD�FLQQDPRPL��$VLDWLF�RDN�ZHHYLO��&\UWHSLVWRPXV�FDVWDQHXV���WKH�J\SV\�PRWK�
�/\PDQWULD�GLVSDU���DQG�$VLDQ�DPEURVLD�EHHWOHV��&ROHRSWHUD��6FRO\WLGDH��DUH�QRW�ZHOO�XQGHUVWRRG��EXW�
PD\�UHSUHVHQW�UHDO�EDUULHUV�WR�UHVWRUDWLRQ�

.H\ZRUGV��$PHULFDQ�FKHVWQXW��EDFNFURVV�EUHHGLQJ��FKHVWQXW�EOLJKW��H[RWLF�VSHFLHV��UHVWRUDWLRQ��
VLOYLFV��VLOYLFXOWXUH�

6FDQ�WKLV�FRGH�WR�VXEPLW�\RXU�IHHGEDFN��RU�JR�WR�
ZZZ�VUV�IV�XVGD�JRY�SXEHYDO

<RX�PD\�UHTXHVW�DGGLWLRQDO�FRSLHV�RI�WKLV�SXEOLFDWLRQ�E\�H�PDLO�DW�SXEUHTXHVW#IV�IHG�XV��
3OHDVH��OLPLW�UHTXHVWV�WR�WZR�FRSLHV�SHU�LQGLYLGXDO��



7KH�)RUHVW�6HUYLFH��8QLWHG�6WDWHV�'HSDUWPHQW�RI�
$JULFXOWXUH��86'$���LV�GHGLFDWHG�WR�WKH�SULQFLSOH�
RI�PXOWLSOH�XVH�PDQDJHPHQW�RI�WKH�1DWLRQҋV�IRUHVW�
UHVRXUFHV�IRU�VXVWDLQHG�\LHOGV�RI�ZRRG��ZDWHU��IRUDJH��
ZLOGOLIH��DQG�UHFUHDWLRQ��7KURXJK�IRUHVWU\�UHVHDUFK��
FRRSHUDWLRQ�ZLWK�WKH�6WDWHV�DQG�SULYDWH�IRUHVW�RZQHUV��

DQG�PDQDJHPHQW�RI�WKH�1DWLRQDO�)RUHVWV�DQG�1DWLRQDO�*UDVVODQGV��
LW�VWULYHV³DV�GLUHFWHG�E\�&RQJUHVV³WR�SURYLGH�LQFUHDVLQJO\�
JUHDWHU�VHUYLFH�WR�D�JURZLQJ�1DWLRQ�

7KH�86'$�SURKLELWV�GLVFULPLQDWLRQ�LQ�DOO�LWV�SURJUDPV�DQG�DFWLYLWLHV�
RQ�WKH�EDVLV�RI�UDFH��FRORU��QDWLRQDO�RULJLQ��DJH��GLVDELOLW\��DQG�
ZKHUH�DSSOLFDEOH��VH[��PDULWDO�VWDWXV��IDPLOLDO�VWDWXV��SDUHQWDO�
VWDWXV��UHOLJLRQ��VH[XDO�RULHQWDWLRQ��JHQHWLF�LQIRUPDWLRQ��SROLWLFDO�
EHOLHIV��UHSULVDO��RU�EHFDXVH�DOO�RU�SDUW�RI�DQ�LQGLYLGXDOҋV�LQFRPH�
LV�GHULYHG�IURP�DQ\�SXEOLF�DVVLVWDQFH�SURJUDP���1RW�DOO�SURKLELWHG�
EDVHV�DSSO\�WR�DOO�SURJUDPV���3HUVRQV�ZLWK�GLVDELOLWLHV�ZKR�UHTXLUH�
DOWHUQDWLYH�PHDQV�IRU�FRPPXQLFDWLRQ�RI�SURJUDP�LQIRUPDWLRQ�
�%UDLOOH��ODUJH�SULQW��DXGLRWDSH��HWF���VKRXOG�FRQWDFW�86'$ҋV�
7$5*(7�&HQWHU�DW�����������������YRLFH�DQG�7''��

7R�ÀOH�D�FRPSODLQW�RI�GLVFULPLQDWLRQ��ZULWH�WR�86'$��'LUHFWRU��2IÀFH�
RI�&LYLO�5LJKWV�������,QGHSHQGHQFH�$YHQXH��6:��:DVKLQJWRQ��'�&��
������������RU�FDOO�����������������YRLFH��RU����������������
�7''���86'$�LV�DQ�HTXDO�RSSRUWXQLW\�SURYLGHU�DQG�HPSOR\HU�


