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2FK\URPHUD�OLJXVWUL��&ROHRSWHUD���
&XUFXOLRQLGDH���DQ�,PPLJUDQW�1DWXUDO�(QHP\�
RI �&KLQHVH�3ULYHW�/LJXVWUXP�VLQHQVH�/RXU��
�2OHDFHDH��LQ�)ORULGD�
�

�
�
�
-DPHV�3��&XGD�
(QWRPRORJ\�DQG�1HPDWRORJ\�'HSDUWPHQW��8QLYHUVLW\�RI�)ORULGD��3�2��%R[���������*DLQHVYLOOH��)ORULGD��������
������MSFUVS#UHHIQHW�FRP�
�

0DUN�&��=HOOHU�
%XUHDX� RI� $TXDWLF� 3ODQW� 0DQDJHPHQW�� )ORULGD� 'HSDUWPHQW� RI� (QYLURQPHQWDO� 3URWHFWLRQ�� ����� &RPPRQZHDOWK�
%RXOHYDUG��06������7DOODKDVVHH��)ORULGD�������������
�
�
�
$EVWUDFW��
�

&KLQHVH�SULYHW�RU�KHGJH�SULYHW��/LJXVWUXP�VLQHQVH�/RXU���2OHDFHDH���DQ�RUQDPHQWDO�GHFLGX�
RXV�VKUXE�RI�$VLDQ�RULJLQ��KDV�EHFRPH�QDWXUDOL]HG�WKURXJKRXW�QRUWK�)ORULGD��$ODEDPD��*HRU�
JLD��.HQWXFN\��0LVVLVVLSSL��1RUWK�DQG�6RXWK�&DUROLQD��DQG�7HQQHVVHH���7KLV�ZRRG\�SODQW�LV�
QRZ�FRQVLGHUHG�DQ�LQYDVLYH�ZHHG�EHFDXVH�LW�GLVSODFHV�QDWLYH�YHJHWDWLRQ���,W�LV�FXUUHQWO\�OLVWHG�
DV�D�&DWHJRU\�,�VSHFLHV�E\�WKH�)ORULGD�([RWLF�3HVW�3ODQW�&RXQFLO���%HFDXVH�QR�SUDFWLFDO�FRQ�
WURO�PHDVXUHV�H[LVW�IRU�ODUJH�LQIHVWDWLRQV�RI�&KLQHVH�SULYHW�LQ�QDWXUDO�DUHDV��WKLV�ZHHG\�VKUXE�
PD\�EH�D� VXLWDEOH�FDQGLGDWH� IRU�ELRORJLFDO� FRQWURO� EHFDXVH� WKHUH� DUH� QR�/LJXVWUXP� VSHFLHV�
QDWLYH�WR�WKH�8QLWHG�6WDWHV��+RZHYHU�� WKHUH�DUH�RWKHU�SRSXODU�VSHFLHV�RI�/LJXVWUXP�XVHG�DV�
ODQGVFDSH�SODQWV���7KH�VHHG�ZHHYLO�2FK\URPHUD�OLJXVWUL��DQ�LPPLJUDQW�QDWXUDO�HQHP\�RI�/L�
JXVWUXP�VSHFLHV��ZDV�UHFHQWO\�GLVFRYHUHG�DWWDFNLQJ�&KLQHVH�SULYHW�LQ�/HRQ�&RXQW\��)ORULGD���
)XUWKHU�VWXGLHV�ZLOO�EH�UHTXLUHG�WR�GHWHUPLQH�ZKDW�UROH�VHHG�SUHGDWLRQ�E\�2��OLJXVWUL�PD\�SOD\�
LQ�UHGXFLQJ�WKH�LQYDVLYHQHVV�RI�&KLQHVH�SULYHW�LQ�)ORULGD��
�
�
�
,QWURGXFWLRQ�
�
&KLQHVH� RU� KHGJH� SULYHW�� /LJXVWUXP�VLQHQVH� /RXU�� �2OHDFHDH��� LV� D� VHPL�GHFLGXRXV�
VKUXE�RU�VPDOO�WUHH�RI�$VLDWLF�RULJLQ�WKDW�LV�FRPPHUFLDOO\�DYDLODEOH�IURP�WKH�QXUVHU\�
LQGXVWU\��3ODQW)LQGHU�������DQG�IUHTXHQWO\�XVHG�DV�DQ�RUQDPHQWDO�RU�ERUGHU�SODQW���
$IWHU�LWV�LQWURGXFWLRQ�LQWR�WKH�8QLWHG�6WDWHV�LQ�������'LUU��������WKLV�ZRRG\�VKUXE�
HYHQWXDOO\� HVFDSHG� FXOWLYDWLRQ�� %\� ������ &KLQHVH� SULYHW� KDG� EHFRPH� QDWXUDOL]HG�
DFURVV� WKH�VRXWKHDVWHUQ�8QLWHG�6WDWHV� �6PDOO�������� LQFOXGLQJ�QRUWK�)ORULGD��$OD�
EDPD��*HRUJLD��*RGIUH\��������.HQWXFN\��1RUWK�DQG�6RXWK�&DUROLQD��5DGIRUG�HW�

���
�

�



������� )ORULGD·V�*DUGHQ�RI�*RRG�DQG�(YLO�

DO���������0LVVLVVLSSL��*RGGDUG��������DQG�7HQQHVVHH��5DGIRUG�HW�DO��������)DXON�
QHU� HW� DO�� ������� �7KH�SUHVHQW�GLVWULEXWLRQ�RI�QDWXUDOL]HG�SRSXODWLRQV� RI�&KLQHVH�
SULYHW�LQ�)ORULGD�LV�VKRZQ�LQ�)LJ�����:KLOH�SULPDULO\�D�ZRRG\�LQYDGHU�RI�DEDQGRQHG�
RU�GLVWXUEHG�DUHDV��*RGIUH\��������WKH�VKUXE�UHDGLO\�LQYDGHV�QDWXUDO�DUHDV�DGMDFHQW�

WR�GLVWXUEHG�VLWHV�DQG�LV�HVSHFLDOO\�DEXQGDQW�DORQJ�VWUHDP�EDQNV��
�
&KLQHVH�SULYHW�FDQ�JURZ�WR�D�KHLJKW�RI����P���7KH�SODQW�LV�FKDUDFWHUL]HG�E\�LWV�QX�
PHURXV�� OHDI\�� SXEHVFHQW� EUDQFKOHWV� DQG� VPDOO�� VLPSOH�� GHFLGXRXV� WR� VHPL�
GHFLGXRXV�� HOOLSWLF� OHDYHV� �)LJ�� ����7KH� OHDYHV� DUH�RSSRVLWH�� KDYH� VKRUW� SXEHVFHQW�
SHWLROHV��DQG�DUH�DWWDFKHG�DW� ULJKW�DQJOHV� WR� WKH� VWHPV�� � ,Q�EORRP�� WKH�EUDQFKOHWV�
EHDU�QXPHURXV��PDQ\�IORZHUHG�SDQLFOHV�� �)ORZHUV�DUH�ZKLWH�DQG�PDORGRURXV�� WKH�
FRUROOD�WXEH�LV�VKRUWHU�WKDQ�WKH�VSUHDGLQJ�OREHV��DQG�WKH�VWDPHQV�DUH�H[HUWHG���7KH�
IUXLW�LV�D�EOXH��EHUU\OLNH�GUXSH�WKDW�DWWUDFWV�ELUGV�ZKLFK�LQJHVW�WKH�IUXLWV�DQG�VSUHDG�
WKH�VHHGV��0DF5DH��������
�
7KH�)ORULGD�([RWLF�3HVW�3ODQW�&RXQFLO� �)/(33&�� OLVWV�&KLQHVH�SULYHW� DV� D�&DWH�
JRU\�,�LQYDVLYH�VSHFLHV��)ORULGD�([RWLF�3HVW�3ODQW�&RXQFLO�������EHFDXVH�LW�GLVUXSWV�
QDWLYH� SODQW� FRPPXQLWLHV� LQ� ULSDULDQ� DQG� XSODQG� KDELWDWV� E\� FRPSHWLQJ� IRU� WKH�
DYDLODEOH� OLJKW� DQG� VSDFH�� � 7KH� IHGHUDO� DQG� VWDWH�OLVWHG� HQGDQJHUHG� 0LFFRVXNHH�
JRRVHEHUU\�5LEHV�HFKLQHOOXP��&RYLOOH��5HKG��LV�RQ�WKH�YHUJH�RI�EHLQJ�GLVSODFHG�LQ�-HI�
IHUVRQ�&RXQW\�E\� HQFURDFKLQJ� VWDQGV�RI�&KLQHVH�SULYHW� �.��%XUNV�� SHUV�� FRPP���
�������1XWULHQW�F\FOLQJ� LQ�QDWXUDO�DUHDV�DOVR�PD\�EH�GLVUXSWHG�E\�WKH�SUHVHQFH�RI�

)LJXUH����&XUUHQW�GLVWULEXWLRQ�RI�QDWXUDOL]HG�SRSXOD�
WLRQV�RI�/LJXVWUXP�VLQHQVH��IURP�:XQGHUOLQ�HW�DO��������
DQG�WKH�VHHG�ZHHYLO�2FK\URPHUD�OLJXVWUL�LQ�)ORULGD����
�



���������

&KLQHVH� SULYHW�� � )DXONQHU� HW� DO�� ������� REVHUYHG� WKDW� GHQVH� WKLFNHWV� RI� &KLQHVH�
SULYHW�LQ�7HQQHVVHH�SURGXFH�ODUJH�TXDQWLWLHV�RI�OLWWHU�DQG�DFW�OLNH�XPEUHOODV�E\�SUH�
YHQWLQJ� WKH� LQILOWUDWLRQ�RI� OHDI� OLWWHU� IURP� WKH�QDWLYH� WUHH�FDQRS\�� �&KLQHVH�SULYHW�
FDQ�HYHQ�KDYH�DQ�DGYHUVH�LPSDFW�RQ�SXEOLF�KHDOWK���'HQVH�VWDQGV�RI�WKLV�LQYDVLYH�
VKUXE� DUH� FRQGXFLYH� WR� LQIHVWDWLRQV� RI� WKH� KDUG� WLFN� ,[RGHV�VFDSXODULV� 6D\�� D� VXV�
SHFWHG�YHFWRU�RI�/\PH�GLVHDVH�LQ�WKH�VRXWKHUQ�8QLWHG�6WDWHV��*RGGDUG��������
�
�
%LRORJLFDO�&RQWURO�
�
)URP�D�PDQDJHPHQW�SHUVSHFWLYH��PHFKDQLFDO�FRQWURO�PHWKRGV�VXFK�DV�FXWWLQJ�DQG�
SUHVFULEHG� EXUQLQJ� DUH� LQHIIHFWLYH� DJDLQVW� &KLQHVH� SULYHW� �)DXONQHU� HW� DO�� ��������
7KH�SODQW�UHVSURXWV�UDSLGO\�IURP�WKH�FXW�VWXPSV�DQG�LWV�DIILQLW\�IRU�ORZ�O\LQJ�GDPS�
DUHDV�GRHV�QRW�DOORZ�ILUH�WR�FDUU\�ZHOO�� �7KH�PRLVW�FRQGLWLRQV�LQ�WKH�ERWWRP�OLWWHU�
OD\HU�DOVR�UHGXFH�WKH�HIIHFWLYHQHVV�RI�ILUH�E\�QRW�DOORZLQJ�WHPSHUDWXUHV�WR�EHFRPH�
KRW� HQRXJK� WR� NLOO� WKH� URRW� FURZQV�� �$OWKRXJK� WKH� KHUELFLGH� JO\SKRVDWH�ZLOO� VH�
YHUHO\�GDPDJH�RU� NLOO�&KLQHVH�SULYHW�� FKHPLFDO� FRQWURO� LV� LPSUDFWLFDO� DQG� WRR� H[�
SHQVLYH� IRU� ODUJH�DUHDV�ZLWK�GHQVH� JURZWK� �)DXONQHU� HW� DO�� ������� � 6LQFH� FRQYHQ�

)LJXUH� ���/LJXVWUXP�VLQHQVH�� � �D�� EUDQFK� ZLWK� EUDQFKOHWV� EHDULQJ� WHUPLQDO� LQIORUHV�
FHQFHV�� �E�� IORZHU�� �F�� LQIUXFWHVFHQFH�� DQG� �G�� IUXLW�� � 5HSURGXFHG� IURP�*RGIUH\�
��������ZLWK�SHUPLVVLRQ�RI�7KH�8QLYHUVLW\�RI�*HRUJLD�3UHVV��$WKHQV��

&XGD�DQG�=HOOHU�



������� )ORULGD·V�*DUGHQ�RI�*RRG�DQG�(YLO�

WLRQDO� PHWKRGV� DUH� LQDSSURSULDWH� IRU� VHOHFWLYHO\� FRQWUROOLQJ� ODUJH� LQIHVWDWLRQV� RI�
&KLQHVH�SULYHW� LQ�QDWXUDO�DUHDV��FODVVLFDO�ELRORJLFDO�FRQWURO�ZLWK� LQVHFWV�VKRXOG�EH�
FRQVLGHUHG��
�
&KLQHVH�SULYHW�ZRXOG�EH�D�JRRG�FDQGLGDWH�IRU�ELRORJLFDO�FRQWURO�EHFDXVH�WKH�HQYL�
URQPHQWDO�ULVNV�DVVRFLDWHG�ZLWK�WKH�LPSRUWDWLRQ�DQG�UHOHDVH�RI�KRVW�VSHFLILF�QDWXUDO�
HQHPLHV�ZRXOG�EH�ORZ���6LQFH�WKHUH�DUH�QR�QDWLYH�FRQJHQHUV�LQ�WKH�JHQXV�/LJXVWUXP�
RFFXUULQJ� LQ�WKH�8QLWHG�6WDWHV� �3HPEHUWRQ�������� WKH� OHYHO�RI�KRVW�VSHFLILFLW\� UH�
TXLUHG�IRU�FDQGLGDWH�QDWXUDO�HQHPLHV�PD\�EH�TXLWH�EURDG�\HW�VWLOO�QRW�SRVH�D�ULVN�WR�
QRQWDUJHW� QDWLYH� RU� HFRQRPLFDOO\� LPSRUWDQW� SODQW� VSHFLHV�� � 7KH� QXUVHU\� LQGXVWU\�
ZRXOG�SUREDEO\�REMHFW� WR� WKH� LQWURGXFWLRQ�RI� LQVHFWV� WKDW� IHHG�RQ� WKH� IROLDJH� RU�
JLUGOH�WKH�EUDQFKHV�RU�VWHPV�RI�&KLQHVH�SULYHW�DQG�ZRXOG�EH�IHDUIXO�RI�DWWDFNV�RQ�
WKH�ZLGHO\�XVHG�/LJXVWUXP�MDSRQLFXP�7KXQE�� �-DSDQHVH�SULYHW��DQG� WKH�DOVR�SRSXODU�
/��OXFLGXP�$LW���ZD[�SULYHW����7KLV�FRQIOLFW�RI�LQWHUHVW�FRXOG�EH�UHVROYHG�E\�VHOHFWLQJ�
RQO\� WKRVH� LQVHFWV� WKDW� DWWDFN� WKH�SODQW·V� IORZHUV�RU� VHHGV�� �$FFRUGLQJ� WR�+DUOH\�
��������VXSSUHVVLRQ�RI�UHSURGXFWLRQ�LV�LPSRUWDQW�IRU�FRQWUROOLQJ�ZRRG\�ZHHGV�����
WKDW�UHSURGXFH�E\�VHHG������ZKHUH�H[LVWLQJ�SODQWLQJV�SURYLGH�VRPH�EHQHILW��H�J���RU�
QDPHQWDO�YDOXH��DQG�����ZKHQ�KHUELFLGH�DSSOLFDWLRQV�SURYLGH�RQO\�WHPSRUDU\�FRQ�
WURO� DQG� UHWUHDWPHQW� LV� XQHFRQRPLFDO� RU� HQYLURQPHQWDOO\� GLVUXSWLYH�� � &KLQHVH�
SULYHW�PHHWV�DOO�RI�WKHVH�FULWHULD��
�
%LRORJLFDO� FRQWURO�RI�&KLQHVH�SULYHW� DOUHDG\�PD\�EH�RFFXUULQJ�� DOWKRXJK�QRW� DV� D�
UHVXOW�RI�DQ\�SXUSRVHIXO�LQWURGXFWLRQV���7KH�VHHG�ZHHYLO�2FK\URPHUD�OLJXVWUL�:DUQHU�
ZDV�UHFHQWO\�IRXQG�DWWDFNLQJ�&KLQHVH�SULYHW�LQ�/HRQ�&RXQW\��)ORULGD��)LJ������&XGD�
DQG�=HOOHU��Q�G�����7KLV�LPPLJUDQW�QDWXUDO�HQHP\�RI�/LJXVWUXP�VSHFLHV�PD\�EH�FDSD�
EOH�RI�UHGXFLQJ�WKH�VSUHDG�RI�&KLQHVH�SULYHW�LQWR�QHZ�DUHDV�DQG�RU�WKH�GHQVLWLHV�RI�
H[LVWLQJ� VWDQGV�� �+RZHYHU�� ILHOG� DQG� ODERUDWRU\� VWXGLHV�ZLOO� EH� UHTXLUHG� WR�GHWHU�
PLQH� WR� ZKDW� H[WHQW� WKLV� LQVHFW� FDQ� FRQWURO� WKH� JURZWK� DQG� VSUHDG� RI� &KLQHVH�
SULYHW�SRSXODWLRQV�LQ�QDWXUDO�DUHDV��
�
2FK\URPHUD�OLJXVWUL� ZDV� ILUVW� GLVFRYHUHG� LQ� ����� RQ� -DSDQHVH� SULYHW�/��MDSRQLFXP� LQ�
:DNH�&RXQW\��1RUWK�&DUROLQD��:DUQHU�������:UD\��������DQG�LV�EHOLHYHG�WR�KDYH�
LPPLJUDWHG� IURP� WKH� 2ULHQW� LQ� QXUVHU\� VWRFN� LPSRUWHG� LQWR� WKH� 8QLWHG� 6WDWHV���
6LQFH�WKHQ�WKH�ZHHYLO�KDV�EHHQ�IRXQG�LQ�)ORULGD��*HRUJLD��1RUWK�DQG�6RXWK�&DUR�
OLQD�� DQG�9LUJLQLD�� DV�ZHOO� DV�1RUWK� DQG� 6RXWK�'DNRWD� �&DUROLQD"�� �2·%ULHQ� DQG�
:LEPHU�������-RKQVRQ�DQG�/\RQ���������&RQVLGHULQJ�WKDW�/HRQ�&RXQW\�LV�WKH�RQO\�
ORFDOLW\� LQ�)ORULGD�ZKHUH�-DSDQHVH�SULYHW� �WKH�SULQFLSDO�KRVW�SODQW� IRU�2��OLJXVWUL�� LV�
GRFXPHQWHG� DV� QDWXUDOL]HG� �:XQGHUOLQ� HW� DO�� ������� LW� LV� QRW� VXUSULVLQJ� WKDW� WKH�
ZHHYLO� KDV� KRVW� VKLIWHG� WR� &KLQHVH� SULYHW� LQ� WKLV� UHJLRQ� RI� QRUWK� )ORULGD� ZKHUH�
ERWK�VSHFLHV�RI�/LJXVWUXP�DUH�V\PSDWULF�LQ�QDWXUDO�DUHDV���7KH�ZHHYLO�DOVR�KDV�EHHQ�
FROOHFWHG�IURP�ZD[�OHDI�OLJXVWUXP�/��OXFLGXP��FRPPRQ�SULYHW�/��DPXUHQVH�&DUU���OLODF�
�6\ULQJD�VSS����DQG�JUDSH��9LWLV�VSS���LQ�1RUWK�&DUROLQD��:DUQHU�������:UD\���������
+RZHYHU��LW�LV�QRW�FOHDU�IURP�WKH�OLWHUDWXUH�ZKHWKHU�OLODF�RU�JUDSH�DUH�KRVW�SODQWV�LQ�
WKH�FRQWH[W�WKDW�WKH\�DUH�FDSDEOH�RI�VXSSRUWLQJ�FRPSOHWH�GHYHORSPHQW�RI�WKH�ZHH�
YLO��



���������

7KH�ELRORJ\�RI�2��OLJXVWUL� RQ� -DSDQHVH�SULYHW�ZDV� UHYLHZHG�E\� -RKQVRQ� DQG�/\RQ�
�������� �7KH�DGXOW�ZHHYLO� LV�����PP�ORQJ�DQG� LV�VKLQ\�EURZQ�ZLWK�JROGHQ�\HOORZ�
KDLUOLNH�VFDOHV���7KH�DGXOW�ZHHYLO�IHHGV�RQ�WKH�IROLDJH�E\�PDNLQJ�VPDOO�SHUIRUDWLRQV�
LQ� WKH� LQWHULRU� RI� WKH� OHDI� EODGH�� DQG� GURSV� WR� WKH� JURXQG� ZKHQ� GLVWXUEHG�� � ,Q�
1RUWK� &DUROLQD�� DGXOWV� DUH� DFWLYH� IURP� ODWH� -XQH� WR� HDUO\� -XO\�� � )HPDOHV� GHSRVLW�
WKHLU�HJJV�LQ�WKH�VHHG�RU�LQ�WKH�PDWXUH�IOHVK\�IUXLWV���7KH�ODUYDH�IHHGLQJ�LQVLGH�WKH�
IUXLWV�GHVWUR\�WKH�VHHG�ZKLOH�WKH\�GHYHORS�WR�WKH�DGXOW�VWDJH���1HZ�DGXOWV�HPHUJH�
IURP�WKH�VHHGV��RQH�ZHHYLO�SHU�VHHG��LQ�PLG�0D\��DQG�WKHUH�LV�RQO\�RQH�JHQHUDWLRQ�
SHU�\HDU��
�
�
$FNQRZOHGJHPHQWV�
�
:H�WKDQN�-�+��)UDQN�DQG�1�&��&RLOH�IRU�UHYLHZLQJ�WKH�PDQXVFULSW����
�
�
/LWHUDWXUH�&LWHG�
�
&XGD�� -�3��� DQG�0�&�� =HOOHU�� Q�G�� � )LUVW� UHFRUG� RI�2FK\URPHUD� OLJXVWUL� �&ROHRSWHUD�� &XUFXOLRQLGDH��

IURP�&KLQHVH�SULYHW�LQ�)ORULGD���)ORULGD�(QWRPRORJLVW��,Q�SUHVV��
'LUU��0�$����������0DQXDO�RI�:RRG\�/DQGVFDSH�3ODQWV���G�HG���&KDPSDLJQ��,OO���6WLSHV�3XEOLVKLQJ��
)DXONQHU��-��/���(��(��&��&OHEVFK��DQG�:��/��6DQGHUV����������8VH�RI�SUHVFULEHG�EXUQLQJ�IRU�PDQDJLQJ�

QDWXUDO� DQG� KLVWRULF� UHVRXUFHV� LQ� &KLFNDPDXJD� DQG� &KDWWDQRRJD� 1DWLRQDO� 0LOLWDU\� 3DUN��
86$���(QYLURQPHQWDO�0DQDJHPHQW�������������

)ORULGD�([RWLF�3HVW�3ODQW�&RXQFLO�� ������)ORULGD�([RWLF�3HVW�3ODQW�&RXQFLO·V� �����/LVW� RI�)ORULGD·V�
0RVW�,QYDVLYH�6SHFLHV��85/��KWWS���ZZZ�IOHSSF�RUJ���OLVW�KWP��

*RGGDUG��-����������(FRORJLFDO�VWXGLHV�RI�DGXOW�,[RGHV�VFDSXODULV�LQ�FHQWUDO�0LVVLVVLSSL���4XHVWLQJ�DFWLYLW\�
LQ�UHODWLRQ� WR� WLPH�RI� \HDU��YHJHWDWLRQ� W\SH�� DQG�PHWHRURORJLF� FRQGLWLRQV���-RXUQDO�RI�0HGLFDO�
(QWRPRORJ\�������������

*RGIUH\�� 5�� .�� � ������ � 7UHHV��6KUXEV�DQG�:RRG\�9LQHV�RI�1RUWKHUQ�)ORULGD�DQG�$GMDFHQW� *HRUJLD�DQG�$OD�
EDPD���$WKHQV��7KH�8QLYHUVLW\�RI�*HRUJLD�3UHVV���

+DUOH\��.��/�� 6�� � ������ � 6XSSUHVVLRQ�RI� UHSURGXFWLRQ�RI�ZRRG\�ZHHGV�XVLQJ� LQVHFWV�ZKLFK� GHVWUR\�
IORZHUV�RU� VHHGV�� ,Q�(�6��'HOIRVVH� �HG����3URFHHGLQJV�RI�WKH�9,�,QWHUQDWLRQDO�6\PSRVLXP�RQ�%LRORJL�
FDO�&RQWURO�RI�:HHGV��$JULFXOWXUH�&DQDGD��

-RKQVRQ��:��7���DQG�+��+��/\RQ�� ��������,QVHFWV�7KDW�)HHG�RQ�7UHHV�DQG�6KUXEV���G�HG�� �,WKDFD��1�<���&RU�
QHOO�8QLYHUVLW\�3UHVV����

0DF5DH��:��$����������8QXVXDO�EREZKLWH�IRRGV�RQ�DEDQGRQHG�3LHGPRQW�IDUPODQGV��*HRUJLD��86$���
*HRUJLD�-RXUQDO�RI�6FLHQFH�����������

2·%ULHQ��&��:���DQG�*��-��:LEPHU�� ������� �$QQRWDWHG�FKHFNOLVW�RI� WKH�ZHHYLOV� �&XUFXOLRQLGDH�VHQVX�
ODWR�� RI� 1RUWK� $PHULFD�� &HQWUDO� $PHULFD�� DQG� :HVW� ,QGLHV� �&ROHRSWHUD�� &XUFXOLRQRLGHD����
0HPRLUV�RI�WKH�$PHULFDQ�(QWRPRORJLFDO�,QVWLWXWH���������

3HPEHUWRQ��5��:����������7KH�SRWHQWLDO�RI�ELRORJLFDO�FRQWURO�IRU�WKH�VXSSUHVVLRQ�RI�LQYDVLYH�ZHHGV�RI�
VRXWKHUQ�HQYLURQPHQWV���&DVWDQHD�������������

3ODQW)LQGHU��������3ODQW)LQGHU�:KROHVDOH�*XLGH�WR�)ROLDJH�DQG�2UQDPHQWDO�3ODQWV��0D\�����
5DGIRUG��$��(���+��(��$KOHV��DQG�&��5��%HOO����������0DQXDO�RI�WKH�9DVFXODU�)ORUD�RI�WKH�&DUROLQDV�� �&KDSHO�
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